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THE FLOW OF WATER IN PIPES. 
By Pror. W. C. Unwin. 

In reading again recently the paper by Dr. Lampe, on 
“The Flow of Water in Pipes” —Civilingenieur, 1873—the 
writer noticed the curious fact that Hagen obtained, as 
early as 1854, a formula identical with that recently given 
by Professor Osborne Reynolds—Phi. Trans. o fo al 
Society, 1883. Hagen obtained his formula empirically, 
while Professor Reynolds has arrived at his by reasoning. 
The coincidence is therefore interesting. 

Professor Reynulds’ formula simplifies to the form— 
temperature constant, P 

Beem F 
L. * d-" 
where / is the loss of head in a length / ; v is the velocity, 
d the diameter, and m and 2 constants. The constant 2 
has values ranging from 1°7 for the smoothest to 2 for the 
roughest surfaces, 

If we take x = 2, we get the common Chézy formula 

h v? 
a 
but in most actual cases the index of the velocity to which 
the resistance is proportional is smaller. 

Now Hagen, from experiments on small pipes, obtained 
the formula— 

h 

T = Mm quas 
which is obviously identical with Reynolds’, with n = 1°75. 
Further, it may be noted as interesting that Hagen made 
experiments at different temperatures, and concluded that 
the value of m varied with the temperature in a very 
marked way. For English feet, Hagen’s values reduce to 


Temperature. Mm = 
32 deg. Fah. . . . °0002173 
si2. 4 - + ‘0001314 


In experiments on the friction of rotating discs, I found 
a quite similar diminution of the resistance as the tempe- 
rature increased. Putting M for the moment of resistance 
of the disc, at N revolutions for a brass disc, 
M = CN!°85 
where C had the following values :— 
At 41'2 deg. Fah. C = 0°122 


53°0 deg. ,, 0115 
70°4 deg. ,, O'111 
130°5 deg. ,, 0°100 


Dr. Lampe’s paper contains the results of experiments 
which he made on the discharge of the water main at 
Dantzig. This was a clean cast iron pipe, 16in. in dia- 
meter, and with a smooth pitch coating, which appeared 
uninjured after two years’ use. It was 45,000ft. long, and 
measurements of the loss of head and discharge were 
carried out with quite exceptional care. The ar may 
therefore be used to test the applicability of Professor 
Reynolds’ formula for practical purposes. Four series of 
experiments were made, and Dr. mentions that the 
measurements in the first series were less trustworthy than 
in the other three. 

Reducing the data in Dr. Lampe’s paper to English 
measures, we get the following formula of Professor 
Reynolds’ form :— 

h wean viess 
7? 0°0003707 qr 

The following table shows the agreement of the observed 

and calculated values :— 


Diameter of Pipe, 1°373ft. 


TS 





Velocity. 











| h Discharge. 
Series. Praeem see is 22. mane Vee = 
t | Observed. | Calculated. Observed. Calculated. 
I. | 001950 3-083 2-987 4564 4°423 
If, | 001639 2703 2-712 4 002 4°015 
II, | 001876 «= 2.474. = 2-474 «| «3-663 «(8663 
IV. 0005915 = 1'573 1568 | 2:329 2°321 
| 
The 
t 


Yat rg is obviously very close, except in the 
case of the first and least trustworthy series. 

For comparison with his own experiments Dr. Lampe 
has chosen two sets of D’Arcy’s experiments on new 
asphalted iron pipes. The writer reduced these in a similar 
way, and as the arithmetic is rather laborious, it may be 
interesting to put the result on record. The formula will 
not fit these experiments well unless the constant 7 is 
somewhat increased. The following values of the constants 
are suitable :— 


For series X VIII. of D’Arcy— 
ae mq v'"95 
+* 0000379 ar 
For series XXIL— 
h_ gues 
= 0°000324 qa 


The following table gives the data observed in English 
measures, and the comparison of these with the results 
given by these formule :— 


Series XVIII.—Diameter of Pipe, 0°6168/t. 





siete ited 
2 

Calculated. 

+. 0°00163 

*00807 

*01385 

. 02308 

"03828 

5 11090 
ee. | er 

SERIES XXII.—Diameter of Pipe, 1'643ft. 

2602 ... RULED ce i) cee, oes OOD 
2608 . 0°00125 «. 00125 
3416 . 00210 . *00211 
3°654 *00230 *00240 
3°674 . 00260 . *00243 
3700 . co ee §=°00250 "00247 





The agreement is here again satisfactory, especially if 
the range of the experiments is considered. 
Hence, tosum up. The formula 
vy" 
7u oR 
fits the three series of experiments well, with the following 
values of the constants :— 


n= na= 

Dantzig pipe ... ... 0°0003707 . 185 
Darcy’s pipe XVIII. 000379 1:95 
» XXIT. 000324 1°95 


” 

The variations of the constants are no greater than 
might be expected; for since they depend on the rough- 
ness of the pipe, we have no right to expect the same 
values exactly in any two pipes. The difference is even 
not more than could be explained by possible variation of 
temperature. 








THE WATCH TRIALS AT KEW OBSERVATORY. 
By D. Guascow, jun., Honours Medalist, City and Guilds’ 
of London Institute. 

Ever since the time of Dr. Hooke, who, in the motto, 
“ Ut tensio sic vis,” enunciated the law of isochronism of 
springs, and Huyghens, the Dutch philosopher, who made 
contemporary investigations, the branch of their art which 
has always received the greatest attention of watchmakers 
is that known as springing and timing ; and as this had 
long only been taught esoterically—and the learners had 
to pay heavy premiums for being initiated—it has been 
regarded until — recently asa trade secret, and guarded 
accordingly. It may therefore be anticipated that the 
subject is not generally very well understood, and, before 
going into the system of rating watches, it will be as well 
to explain shortly some of the difficulties encountered in 
bringing them to time. 

Whatever a watch is gaining or losing per day is said to 
be the “rate” of that watch, and if a watch is not gaining or 
losing more than two seconds daily, and is performing satis- 
factorily in other respects, no attempt is usually made to 
reduce that rate, as any interference with that object 
would probably only produce an equal error in the opposite 
direction. Although, in the case of pocket watches, a 
close rate is desirable, with ships’ chronometers it is not of 
so much consequence, as their times are observed and noted 
every day. There is not, however, any very great difficulty 
in making watches go either faster or slower, as required— 
it merely involving a little extra trouble—but it is the 
variations from the rates which constitute the timer’s 
embarrassment. 

The variations with which timers have to deal are:— 
(1) Those arising from the varying elasticity of the balance 
spring, due to changes of temperature; (2) those arising 
from the want of isochronism of the balance spring, in 
which long and short ares of vibration are performed in 
different times; and (3) accelerations and retardations of 
rates from various causes. From experiments made by 
the late Astronomer Royal, Sir G. B. Airey, and others, it 
has been found that a chronometer having a plain brass 
balance will lose something over six seconds for each 
increment of 1 deg. Fah. of heat in twenty-four hours, 
which amounts to nearly 400 seconds in a range of 60 deg. 
Of this error, about one-fifth is due to the ex ion of 
the balance, and the remainder to the loss of elasticity of 
the balance spring. Although no such experiments have 
been published with regard to watches, there is every 
reason to believe they would show similar results. 

Several contrivances were at first tried to neutralise this 
error, with varying success, until Harrison’s invention of 
the bi-metallic compensation led up to the present form of 
compensation balance. The compensation balance for a 
steel spring is composed of a ring of brass and steel, fused 
together—the brass being on the outside—which is cut 
through on opposite sides of the diametrical bar. The 
rim thus forms two bi-metallic ares which, from the 
different expansibility of the metals of which they are 
constituted, curve inward in heat and outward in cold. 
Each of these laminz has a number of holes drilled and 
tapped along it at certain regular intervals, and carries a 


smaller number of—usually gold—screws, and by placing | good 


the screws nearer to or farther from the free ends of the 
laminze, a greater or lesser effect is given to the compen- 
sation. In timing ships’ chronometers in extreme tempe- 
ratures a further, or secondary, error is found, from the 
failure of the compensation to accord with the elasticity of 
the spring over a large range of temperature; but as a 
sc par, Haas seamen is never applied to watches, it 
will not be necessary to go into that question here. The 
timer’s first care, then, is to adjust the compensation 
perfectly for different temperatures, which is done by 
repeated and protracted trials in the oven and refrigerator, 
by shifting the screws, as aforesaid. 

After the first adjustment is effected the watch is timed 
in the “long and short arcs,” it having previously been 
brought approximately to time so far as “rate” is con- 
cerned ; and it is here worth noting that the long and 
short arcs of vibration of a watch in various positions are 
performed under different conditions to those for which a 
—_ chronometer is adjusted. In the latter case the long 
and short arcs of vibration always take place while the 
chronometer is in the same position, the falling off in the 
ares, after the instrument has been going for some time, 
being due to the weaker impulses through the thickening 
of the oil which is a to the train. In this case—the 
spring being perfectly isochronous—the length of the arcs 
should make no difference to the time in which they are 
performed. Asa matter of fact, however, it does, and the 
great difficulty in timing chronometers is found to be to 
prevent their gaining in the short arcs. In timing, the 
short arcs are obtained by either taking some of the power 
off, by letting down the main spring, or putting a brake 
on one of the arbors in the train. Watches are never 
timed in this manner, the difference in the arcs of vibra- 
tion for which they are timed being caused by the greater 
friction on the tinge of the escapement when they are 
hanging than when lying, and here the trouble is to get 
the short arcs fast enough. . 





It will thus be seen that a theoretically isochronous 
spring would not be so in practice, but that some further 
quality is required in order to overcome the resistance due 
to the extra friction. The process of bringing a watch to 
time in the various hanging and lying positions is called 
“timing in positions.” The third question embraces the 
whole construction of the watch and the qualities of the 
materials of which it is composed. 

The institution of the watch rating tests by the Kew 
Committee of the Royal Society at their observatory has 
fully justified the expectations of all concerned, in caus- 
ing greater attention to be paid by manufacturers to 
adjustment, and creating a demand among the public for 
more accurate timekeepers. The unquestionably impartial 
standard of accuracy thus provided has also acted as a 
stimulus to purchasers, and manifestly improved the con- 
dition of the tradesince the establishment of the trials, the un- 
doubted value of thecertificates granted being acknowledged 
on all sides. Watch rating tests have for many years been 
in operation in Switzerland—at Geneva and Neuchatel— 
under the directorships of Colonel Gautier and Dr. Hirsch 
respectively, and for the last five years at Yale College 
Observatory, U.S.A., under the direction of Dr. Leonard 
Waldo, and much of the progress that has of late years 
been made on the Continent in accurate timekeeping is to be 
attributed to these trials. In Switzerland, in particular, the 
construction of watches specially for observatory trials has 
been reduced to an art in itself. But there is a danger in 
this of running into extremes. At Greenwich, for example, 
it is well known that the majority of the chronometers 
which attain a high position on the list would not be fit to 
withstand the rough treatment of actual use; whereas a 
chronometer which would perform in every respect satis- 
factorily on board ship, would not have a chance under the 
abnormal conditions in which they are there tried. And 
the same would apply to watches if these trials were to be 
made competitive. The comparatively short period of the 
trials renders it ible to construct watches which would 
give results quite unattainable by watches made to perform 
well under ordinary conditions, and for long periods 
together. 

A consideration of the following will make these remarks 
understood. Any escapement may be made so close in its 
parts and intersections that the least speck of dust or 
thickening of the oil will cause it to stop altogether ; and 
yet such an escapement would act better for a short time 
than a more loosely constructed one in which such con- 
tingencies are allowed for. As the watches under trial are 
not subjected to the jolts and movements of ordinary wear 
—although there has been something said of constructing 
a machine for that purpose—thinner pivots could be made 
to the escapement, which would lessen the difference in 
the amount of friction between the hanging and lying 
positions. The ratchet toothed escape-wheel of an English 
watch necessitates a larger amount of “drop”—e., the 
distance between the corners of the pallets and the tooth 
coming into action—which interferes to some extent with 
the smooth action of the escapement—than the club-toothed 
wheel common to the Swiss and American lever watches. 
But an escapement with the former wheel will give better 
results in the long run than one with the latter on account 
of the thickening of the oil, which is almost sure to take 
— after a watch has been going for some time. The 
ever and pallets of the Swiss straight line escapement are 
easier poised, which insures the same conditions in the 
hanging “pendant right” and “ pendant left” positions ; 
and from the relative positions of its parts the ditference of 
side shake in the holes does not affect the intersections to 
so great an extent; and yet this escapement will not give 
greater satisfaction under the usual conditions than the 
ordinary lever escapement. 

Besides these points, there are various modifications 
which might be made of the “lift,” “draw,” &c., to 
render the action lighter, but which would not be safe in 
practice. But the great danger to be avoided is that of 
manipulating the balance and springs, as putting the 
former out of poise, &c., and other timers’ devices, for the 
sake of lessening the error in the hanging and quarter 
positions, which would effectually prevent any lengthened 
rformance of a watch. <A corroboration of these 
remarks is shown further on in the rates of the watches 
tried at Kew and Geneva. It will be seen that although 
the former show less variation from their rates, the latter 
have the advantage in the position tests. These considera- 
tions show that unless the spirit of rivalry, which is, under 
certain conditions, sure to enter into a competition of 
this kind, be kept out, these trials may not prove the 
unmitigated benefit they should, either to the public or the 
trade. If the Kew tests had been continued on the 
original lines of giving certificates to all watches perform- 
ing within certain limits, without further distinction than 
is afforded by those certificates, it would have been well ; 
but the recent introduction of a system of assigning marks 
— it is to be feared, introduce evils similar to those 
ci 

The following are the conditions of the tests, &c., at 
Kew Observatory :—(1) The watches may be delivered 
either at Kew ; to the secretary of the Horological Insti- 
tute, Northampton-square, E.C. ; or to Mr. R. Strachan, 
at the Meteorological Office, 116, Victoria-street, West- 
minster, S.W. All risks attending their transit and safe 
custody must be borne by the sender of the watches. (2) 
Three classes of certificates, A, B, and C, are issued with 
watches which pass a satisfactory trial. Watches entered 
for certificate under Class A must remain going at the 
Observatory not less than eight weeks ; for certificates 
under Class B, not less than six weeks ; and for certificates 
under Class C, not less than three weeks. (3) Persons 
sending watches for trial must state on a form of entry, 
which will be supplied on application, the class, or classes, 
under which they desire to have them tested. (4) The 
watches are handled by trained observers only, and 
are not opened nor tampered with. If a movement 
should stop, the watch is returned to the sender with 
an pit age memorandum. (5) All watches are 
wound when received at the Observatory. If they 
have run down, the rating is not commenced until they 
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have been goi in for five da (6) The fee for 
rating and ye bys certificate and abstract of results 
during trial for each watch is payable on the notification 
that a certificate is ready to be issued forit. Fee fora 
certificate of Class A, £1 1s.; ditto ditto Class B, 10s. 6d.; 
ditto ditto Class C, 5s. 6d. (7) The fee charged for a 
watch that fails to obtain a certificate is half that for the 
class under which it has been entered. The statement of 
its performance is in that case supplied, and if the watch 
has merited a certificate of a lower class, that certificate is 
also given. 

Certificates are granted to watches as follows:—A: To 
those which have undergone forty-five days’ test, as speci- 
fied in the details of trials, and whose ‘ormance is such 
that (1) the mean difference of daily rate, under the same 
conditions of position and temperature, has in no instance 
exceeded two seconds during the period of trial. (2) The 
mean daily rate in a vertical position has differed from 
the mean daily rate in a horizontal position by less than 
five seconds, and from that in any other position by less 
than ten seconds. (3) The mean daily rate has been 
affected by change of temperature to an amount less than 
one-third of a second per 1 deg. Fah., which is about one- 
half a second 1 deg. Cent. The words “ especially 
-. are attached to the certificate when the difference 

escribed in (1) has in no case exceeded 0°75 second, when 
the differences described in (2) have been les: than 2°5 and 
5 seconds respectively, and when the alterition of rate 
described in (3) has been less than 0°15 secon1 per 1 deg. 
Fah. or 0°2 second per 1 deg. Cent. B: To those whi 
have undergone thirty-one days’ test, as specitied below, 
and whose performance is such that—(1) The mean differ- 
ence of daily rate, under the same condition: of position 
and temperature, has in no instance excee icd two seconds 
during the period of trial. (2) The mean daily rate in a 
vertical position has differed from the mean daily rate ina 
horizontal position by less than ten seconds. (3) The mean 
daily rate has been affected by change of temperature to 
an amount less than one-third of a second per 
1 deg. Fah. The words “especially good” are attached 
to the certificate when the difference described in 
(1) has in no case exceeded 0°75 second, when the 
difference described in (2) has been less than five 
seconds, and when the alteration of rate described 
in (3) has been less than 0°2 second per 1 deg. Fah. C: 
To those which have undergone sixteen days’ test, as 
specified below, and whose performance is such that :— 
(1) The mean difference of daily rate under the same con- 
ditions of position and temperature has in no instance 
exceeded two seconds during the period of trial. (2) The 
mean daily rate in a vertical position has differed from the 
mean daily rate in a horizontal position by less than ten 
seconds. The words “ especially ” are attached to the 
certificate when the difference described in (1) has been 
less than 0°75 second and when the difference described 
in (2) has been less than five seconds. 

The following are the details of trials to which the 

watches are submitted during rating :-— 
- Class A.—The trial of a watch entered for a certificate 
in Class A occupies forty-five days, divided into eight 
periods of five days each, and four intermediate and extra 
days, during which the watch is not rated. First period : 
Watch hanging in vertical position, with its pendant up, 
at the ordinary temperature of the room. Second 
period: Watch in vertical position, with its pendant 
to the right, at the ordinary temperature of the room. 
Third period: Watch in vertical position, with its pen- 
dant to the left, at the ordinary temperature of the room. 
Fourth period: Watch in horizontal position, with dial 
up, in the igerator, at a temperature of about 40 deg. 
Fah. (30 deg. t.) Fifth period: Watch in horizontal 
position, with dial up, at the ordinary temperature of the 
room. Sixth period: Watch in horizontal position, with 
dial up, in the oven, at a temperature of about 85 deg. 
Fah. (30 deg. Cent.) Seventh period : Watch in horizontal 
position, with dial down, at the ordinary temperature of 
the room. Eighth period: Same as the frst, wateh 
hanging in vertical position, with pendant up, at the 
ordinary temperature of the room. e intermediate and 
extra days, during which the watch is not rated, are at the 
commencement of the fourth, fifth, sixth, and seventh 
periods, which are extended one day each for that purpose, 
the first day’s rate not being taken into consideration. 

Class B.—The trial of a watch entered for a certificate 
in Class B occupies thirty-one days, divided into five 
periods, of which the fourth is an intermediate and extra 
day. First period: Watch hanging in vertical position, 
at the ordinary temperature of the room, for fourteen 
days. Second period: Watch in horizontal position, with 
dial up, at the ordinary temperature of the room, for 
fourteen days. Third period: Watch in horizontal ,posi- 
tion, with dial up, in the refrigerator, at a temperature of 
about 40 deg. Fah. for oneday. Fourth period: Watch in 
horizontal position at the ordinary temperature of the 
room, for one day, during which its rate is not taken. 
Fifth period: Watch in horizontal position, with dial up, 
in the oven at a temperature of about 85 deg. Fah. for 
one day. 

Class C. The trial of a watch entered for a certificate 
in Class C ng sixteen days, divided into two periods of 
eight days each. First period: as in Class B. Second 
period : as in Class B. The form of trial and the condi- 
tions under which the certificates are granted were drawn 
up by the Kew Committee, after consultation with the 
Director of the Geneva Observatory, and the Director of the 
Observatory of the Yale College, U. S. A., at both of which 

a similar system isin operation. The Kew certificates 

ve therefore the same meaning, or nearly so, as_ those of 
Geneva or Yale. The whole of the arrangements connected 
with the tests are under the direct management of Mr. G. 
M. Whipple, the Superintendent of the Observatory. The 
rates of the watches are ascertained by means of comparison 
with the mean time of three standard regulators. In 
order to avoid the possible consequences of sympathetic 
pendulous vibrations, the watches when tried in vertical 
positions are placed in the suitable divisions of a shallow 
drawer or tray, and wedged with pieces of cork. As this 





appears to be an original idea on the part of the Superin- 
tendent, it is worth noting. 

By the courtesy of Mr. Whipple I am enabled to give 
the following further particulars, among which are some 
extracts frum tables, &c., from a paper read by him before 
the members of the British Association, and which has not 
been published since it has been revised. The proposal 
that the system and regulations in practice at Geneva 
should be adopted and made international emanated from 
Dr. Waldo, of Yale. It was favourably received by the 
Kew Committee, and, as the schemes now adopted in 
Geneva, Yale, and Kew, are identical, a comparison of the 
results will be somewhat more reliable than estimates 
based on statistics usually are. The Observatory has had 
about eighteen months’ experience in testing, and is now 
able to give an abstract of results which will enable those 
interested to form an idea of the de of accuracy now 
attainable in first-class watches. hen the trials were 
first started, the large number of worn and dirty watches 
which were received from the public caused a great man 
rejections. The majority of the watches now received, 
however, are quite new, and come direct from the makers, 
and from such as these the table of values is derived, the 
following synopsis of which gives a general view of the 
working of the system and the deductions from similar 
tables of the trials at Geneva and Neuchatel will enable a 
contrast to be formed of the results :— 


Kew Watch Trials. 
EXTRAORDINARY Goop.—A. 
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Taking the 5 watches in the above table, 0°44 represents 
the mean daily variation of rate, 1°780 the mean variation 
in positions, 0°072 the compensation error per degree of 
temperature Fah. 

81 watches in Class A, 0°681 sec. represents the 
mean daily variation of rate ; 0°113 sec. represents the 
compensation error ; 2°085 sec. represents the mean varia- 
tion in positions. 

Of 43 in Class B, 1‘070 sec. represents the mean daily 
variation of rate; 0°153 sec. represents the compensation 
error; 5°315 sec. represents the variation from hanging to 


lying. 

Of 4 in Class C, 0°675 sec. represents the mean daily 
variation of rate ; 3°250 sec. represents the variation from 
hanging to lying. 

Geneva watch trials—During 1882, 484 watches were 
tried—208 in Class A, 50 in Class B, and 226 in Class C. 
In Class A only 13 failed to perform within the conditions, 
117 went extraordinarily well, and the remaining 78 per- 
formed within the limits. 

Taking the 117 “extraordinary good” ones, 0°470 sec. 
represents the mean daily variation of rate; 1°742 sec. 
represents the mean variation in positions; 0°063 sec. 
represents the compensation error. 

Of the remaining 78 in Class A, 0°757 sec. represents 
the mean daily variation of rate; 3°441 sec. represents the 
mean variation in positions; 0°121 sec. represents the com- 
pensation error. 

Of the 50 in Class B, 4 were rejected and 29 obtained 
“extraordinary good” rate papers. Of these, 0°495 sec. 
represents the mean daily variation of rate; 1°830 sec. re- 
presents the variation from hanging to lying; 0°058 sec. 
represents the compensation error per degree of Fahrenheit. 

Of the remaining 17 in Class B, 0°846 sec. represents the 
mean daily variation of rate; 4°797 sec. represents the 
variation from hanging to lying; 0°096 sec. represents the 
compensation error. 

226 in Class C, 17 were rejected, and 129 obtained 
“extraordinary good” rate papers. Of these, 0°516 sec. 
represents the mean daily variation of rate; 1°790 sec. 
represents the variation from hanging to lying. 

Of the remaining 80 in Class C, 0°934 sec. represents the 
mean daily variation of rate; 4'341 sec. represents the 
variation from hanging to lying. 

Neuchatel watch trials.—During 1882, 306 watches were 
tried. Taking the 30 with first-class certificates, 0°48 sec. 
represents the mean daily variation of rate; of the 114 
with second-class certificates, 0°52 sec. represents the mean 
daily variation of rate; of the 90 with third-class certifi- 
cates, 0°57 sec. mes the mean daily variation of rate. 
At Kew the number of failures to obtain certificates are in 
percentage as follows, and are thus distributed :—15 per 
cent. for variations of rate; 6 per cent. for variations due 
to position; 0°5 per cent. for imperfect temperature com- 
pensation ; 4 per cent. for other causes. 

The analysis of the Kew tables should be very satisfac- 
tory to ey oa watchmakers, as, although the results 
shown are those of the first year’s trials, they are higher 
than those of the Swiss trials, which have been established 
so many years. 








THE PROPERTIES OF GASEOUS EXPLOSIVE 
MIXTURES. 
ABSTRACTED AND TRANSLATED BY B, H. THWAITE, 
No. III. 
Isomeric Mixturgs. 

THE measurement of the pressures developed by a same 
gaseous system, taken under two primary conditions of density, 
and to which a similar quantity of heat is communicated, is of 
the greatest thermo-dynamicimportance. If the pressures vary 
in the same ratios as the densities we shall be justified in con- 





cluding independently of all special hypothesis upon the laws of 
gases: (1) That the specific heat of the system is independent 
of its density—that is to say, of the initial pressure, and entirely 
depends upon the absolute temperature, whatever the definition 
of this may be. (2) That the relative variation of the pressures 
at constant volume, produced by the introduction of determined 
quantity of heat, is also solely independent of the pressure and 
function only of the temperature. Finally, the pressure alone 
will vary proportionally to the absolute temperature, defined in 
this instance by the theory of perfect gases, and which it may 
be able to determine. 

Direct measurements would almost be impracticable at the 
high temperatures, if one had not resource to explosive mixtures. 
Direct experiment made with an identical gaseous system, but 
taken under two different and unequal densities, would have 
been very difficult with the apparatus available ; the difficulty 
was overcome by two artifices—one consisted in operating with 
a sphere (bombe), one part of which was maintained at the 
ordinary atmospheric temperature, and the other part was 
heated in a bath of oil at a temperature of about 153 deg. Cent.; 
this diminished the density of the gas in the ratio of as 426 is 
to 293, or about a third. The other artifice consisted in 
operating upon isomeric mixtures, t.¢., collecting the same 
elements, diversely combined ae. or at the beginning of 
the experiment, but terminating in a chemically similar state or 
condition. 

The first method is the simplest and most direct, but less 
exact. The condition of a cylinder or a sphere—which is cooled 
in the midst of a bath of oil—being very different from what it 
would be if cooled in the air. 

The experiment made with the oxyhydric H? + O? at 20 deg. 
and at 153 deg. has given, for the pressure ratios (on taking 
into account the additional heat necessary to raise the gas to 
153 deg.) - 

: Sila 
the ratio of the densities being 
4 , = 0°64. 
a 
With a mixture of hydrogen and nitrogen protoxide 


H? + N*0? at 20 deg. and at 154 deg., the ratio of the pressures 
has been found to be 


H, = 072 
that of the densities— 
x = 0°64 
a 


Here the concordance is also as near as one might expect 
from experiments carried out under such varying conditions. 
The second procedure, based upon isomeric mixtures, provides 
more certain data, because the conditions of cooling or lowering 
of temperature are identical or parallel, always occurring in 
contact with the air and at the surrounding temperature. 


I.—Isomgric Mixturrs or Unequat Density Disencacina 
THE SAME Quantity OF Hear. 
A representing the densities, and V being the molecular 
volume, let us place V = =. 
P = the pressure developed in atmospheres, Q = the observed 


heat in calories. According to the laws of Marriote and Gay- 
Lussac we should have— 


Q 

P y’ l+z2 c 
oe eee 
1 : 

+ 2 Cc 

C and C! being the specific heats of the two systems at constant 


volume. The foregoing expressions can be reduced, for high 
temperatures, to the following :— 

re Y #8 al 

Pv Qg*e 


The following table gives the figures actually observed :— 
First System.—Methylic Ether. 


Composition. V Q Pp 
Calories. Atmospheres, 
2C? 0? + 3H? + 0... 30 31271 99 
C* H® 0? + OF 16 3147 19°9 
We have thus-- - 
oge &: 390 
- 
Vi=19 
Vy ’ 


The density being double, so is the pressure. Besides this, the 
combustions operating with same velocity, the time elapsed 
up to the maximum pressure has been found to be— 


Seconds. 
For the first mixture 000139 
For the second mixture... 0°00142 


Thus the specific heats are sensibly the same. A calculation, 


based upon the ordinary laws of gases, actually gives for the 
specific heate— 
First mixture... . 947 
Second mixture 89°1 
Second System.—Formene. 
Vv Q g 
C? 0? + 2H? + 0 .., 18 185°4 100 
C? H* + 08 tes 12 193°5 16°4 
We have thus— 
Ph = 166 
yp 
yr = 150 


For the specific heats we have at a temperature of 3305 deg. 
= 56°1 specific heat for first mixture; for the second mixture 
at 3303 deg. = 58°6, or practically the same. 


Third System.—Methyl. 


vV Q P 
Ct HH‘ + H? + O' "”,, 22 880°1 14:3 
Ct Hé + oi 18 359°6 162 
We have thus— : 
~ 3 = 1138 
as m= 1:22 


The loss of quantities of heat is in this instance noteworthy, 
and tends to compensate for the densities, 
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A proportional correction will alter the ratio of the pressures 
to 1°19, that of the volumes being 1°22. 


IL—IsoMERIO MIXTURES OF THE SAME DeENsITY DISENGAGING 
Unequal Quantitizs or Heat. 


The examination of this second group of mixtures will show 
the influence of the temperature upon the specific heat. 


Third System—Cyanogen and various Comburants. 


; : Q P 
C!N? + OF + QNF ... 20 ... 262°5 1474 
CIN? + 4N OF... 1. 20 1. 3489 1. 16-92 
We have thus “ 
P = 115 
: Q = 1°33 
The inequality is here very marked, and is increased to 9 


sixth. 
The result is that the specific heat of the product increases 
with the heat disengaged, or with the temperature, the ratio 
A = 116 


Fourth System—Cyanogen. 
Vv Q bg 
20° +2N%Q%.. 16 ... 1722 ... 13° about. 
C4 N? + 


N?7+ 0%... 16 262°5 it 
We have thus 
id = 1°30 
P 
3 = 153 


The degree of inequality surpasses a sixth, the specific heat 

increases with the heat disengaged, the ratio 
C’ 

_- = j 
G 118 

Thus the apparent specific heat of the final system increases 
with the temperature, whilst it does not vary with the density. 

Let us proceed with the examinations with gaseous mixtures 
where the two data vary at the same time, 


IIL—Txosg Isomgric MIxTURES IN WHICH THE DENSITY AND 
THE QuaANTITY OF Heat VARIES. 


Fifth System—Hydrogen and various Comburants. 


Vv Q P 
M4 ae OF... ie ses 10 587 ... 875 
eS a 796 ... 136 
We have then - 
> = 1°55 
~ = 1°25 
Q' . 
—~ = 1°36 
Q 
a = 1:09 
The ific heat imcreases with the quantities of heat dis- 
engaged or with the temperature, 
Sixth System—Hydrogen and Nitrogen Protoxide. 
Vv P 
H? + 0? + 2 N? oe cx See 7°94 
H? + N? + N?0? . 12 79°6 11°08 
We have thus - 
- = 1°40 
was 
yell 
Q = 1-36 
Q 
C =113 
U 
Seventh System—Cyanogen. 
Vv Q P 
2 C2 02 + N? + Of 16 1360 9°3 
Pe OF ne cae 12 262°5 20°96 
We have thus 
Ls = 2:95 
¥ wo 10 
vr _— 1 23 
@ = 193 
Q 
Ceri 
uv 
Eighth System—Cyanogen (other mixtures). 
Vv R 
2 C? 07+5 N?+04 ... ... 32 136 os ae 
C*N?+08+4N? ... ... 28 2625 ... 12°33 
C4 N?2+.4 N? 0? 20 3463... 22°7 


We have for the ratios between the numbers relative to the 
carbonmonoxide C, O, and to the cyanogen—mixed with nitro- 
gen protoxide. , 


"= $21 
P 
Vv 
oa ar 
v= 1600 
2" ~ 955 
oe . 
oo 1°27 


We have also for the ratios between the numbers relative to 
the carbonmonoxide C, 0, and to the cyonogen mixed with 
oxygen, between which the escape of heat is smaller. 


Ninth System—Cyanogen :—Further other Mixtures 


Vv Q P 
2 C? 0?+3 N2+04 ... 24 1860 ... 83 
C4 N?+08+2 N? 20 2625 ... 147 
We have thus :— 
Pou 
P 
Wie aes 
y= 1:2 
gq = 1°93 
Q 
Cc’ 
~- <3 18] 
Cc 
Tenth System—A cetyline. 
Vv P 
2 C? O? + H? + Of ... 18 ... 1946 10:0 
C* H? + OV ; tA nn Se 15°3 
We have thus— 
bs = 1°53 
V =129 
Vv 
, 
Q = 1°60 
Q 
Cc 
= = 105 
Cc 
Eleventh System—Ethyline. 
Vv Pp 
2 C? O? + 2 H? + O8... 24 253°4 . 99 
ok re 321°4 , wen 
We have thus— pe 
— = 163 
Pp 6 
V =11%0 
V 
Q = 1-97 
Q 
C 
a= 229 
C 7 
Eleventh System—Methyl. 
2 C? 0? + 3 H? + 0 30 3121 . 99 
PR + OF. ccs os 18 359°6 . 162 
We have thus— - 
Pr = 1°63 
Vv 
ae DS 
v J 
QV =~ 145 
Q 
Cc 
= 118 
Cc 


The sense of the phenomena always remains the same, even 
notwithstanding the irregularity of the combustions. 


Conclusions, 

In general the observed results do not differ much from 

those which were calculated according to the ordinary laws of 
gases, but they have the advantage of being independent of 
these laws themselves. The result is that, as far as the highest 
known temperatures—that is to say, towards 3000 to 4000 deg. 
by the air thermometer—(1) An equal quantity of heat being 
given to a gaseous system, the pressure of this system varies in 
proportion to the density of such system. (2) The speci 
of yer is sensibly independent of the density both for very 
high temperatures and at or about Odeg. All this is true for 
the densities near to that which the gases possess when cold and 
at the normal pressure. (3) The pressure increases with the 
quantity of heat given to an equal or similar system. (4) The 
— specific heat increases collaterally with this quantity 
of heat. 
These conclusions are independent of all hypothesis upon the 
laws of gases, and upon their physical and chemical constitution ; 
they are the immediate translation or deduction from actual 
experiments. 








WELL FINDING. 


In the Times of February 9th, 1885, appeared the following 
paragraph :—“ The Allgemeine Zeitung gives some interesting 
particulars of remarkable success in indicating the presence of 
water-springs on the part of a man named Beraz, who seems to 
be a recognised authority in such matters. The scene of his 
performance was in the Bavarian highlands, at a height of more 
than 1300ft. above the level of the sea. The commune of 
Rothenberg, near Hirschhorn, suffered greatly from want of 
water, and invited Beraz last autumn to endeavour to find some 
source of supply for them. He inspected the locality some 
afternoon in presence of the public authorities and a reporter of 
the Allgemeine Zeitung, and announced that water was to be 
found in certain spots at depths which he stated. The first spot 
was in the lower village, and he gave the likely depth at between 
62ft. and 72ft., adding that the volume of water which the 
spring would give would be about the diameter of an inch and 
a quarter. After incessant labour for four weeks, consisting 
mainly of rock-blasting, the workmen came on a copious spring 
of water at a depth of about 67ft. What he declared about a 
water-source for the upper village was very singular. He 
pointed to a spot where, he said, three water-courses were 
perpendicularly under one another, and running in parallel 
courses, The first would be found at a depth of between 224ft. 
and 26ft., of about the size of a wheaten straw, and running in 
the direction from 8.E.to N.W. The second lay about 42ft. 
deep, was about the size of a thick quill, and ran in the same 
direction. The third, he said, lay at the depth of about 56ft., 
running in the same direction, and as large as a man’s little 
finger. The actual results were as follows :—The first water- 
course was struck at a depth of 274ft., running in the direction 
indicated, and having a diameter of tin. The workmen came on 
the second at a depth of 42%ft., it had a diameter of yin. 
The third was found at 62$ft. below the surface, and having a 
diameter of #in.—all three running in the direction Beraz had 
indicated. Unfortunately no hint is given of his mode of 
procedure.” 

We have just received from Herr Beraz the following 
translation from the Aligemeine Zeitung, which we give verbatim 
et literatim :—“In spite of the most expensive machinery of 





| pumps we did hitherto nob succeed in securing an abundant 


water supply for our highly situated Nunnery, Altomiinster, 
near Roehrmoos, Bavaria, which has now—for the last thousand 
years—almost uninterruptedly been inhabited by conventuals, 
consequently we had to struggle with a most painful scarcity of 
water, even during seasons of moderate dryness. Finally, we 
applied to the well-known spring-finder, Mr. Beraz, at Munich 
—and the result obtained by his intercession is so brilliant that. 
we deem it our pleasant duty to publish it for the benefit of 
communities and establishments in want of water. On August 
12th, 1885, in the afternoon, Mr. Beraz indicated to us in each 
of our three highly situated convent gardens—a spot covering a 
subterranean spring ; two hours later he reported in writing on 
his observations. Spot No. 1 covers a well 80cm. wide, whose 
strength would be sure to fill a pipe of 14in. in diameter ; spot 
No. 2, a well as large as a thumb ; and No. 3, one as large as a 
finger, all of which would surely be found at a depth of between 
28 and 30 metres, and flowing in the direction from E.S.E. to 
W.N.W. No external symptom had ever led us to suppose that 
water was to be found on these spots. Our calamity compelled 
us immediately to begin at the spring No. 1, indicated as the 
strongest ; rock blasting rendered our work very difficult for 
several weeks, at last we found ata depth of 294 metres the well 
indicated pouring forth crystalline water into the shaft ; careful 
trials by means of the existing pumps have proved the volumen 
to be 1}in. 

? Wenow really enjoy a good supply of pure water for house- 
hold, agricultural, and piscatory purposes, to such a degree that 
it gives us much pleasure to propagate the name of Mr. Beraz 
in order to make it known to the parties still suffering trom the 
want of drinkable water. 

“Convent Altomiinster, December 9th, 1885. 

“ M. Maximiliana Hirschauer, Prioress, Ord. St. Birg.” 








SIR WILLIAM THOMSON’S MARINERS’ 
COMPASS. 


THE new large passenger steamships of the South-Eastern 
Railway Company, now plying regularly between Folkestone 
and Boulogne, are each furnished with one of Sir William Thom- 
son’s mariners’ compasses, of which thechief features are thelight- 
ness of the needles, the keeping of the centre of gravity well 
below the centre of suspension, and various appliances for correct- 
ing sources of error. A perspective view of the compass is given in 
Fig. 1; sometimes it is furnished with a rectangular box support, 
and sometimes it rests upon a box of another form, as repre- 
sented in the cut. Various bar magnets for the permanent 
adjustment of the compass, lie in horizontal holes bored for their 
reception in the sides of the box. In this compass the quad- 
rantal error is corrected by means of a pair of solid or hollow 
unmagnetic iron globes, fixed on each side of thebinnacle. The 
semicircular error is corrected by means of bar magnets placed 
symmetrically within the binnacle as already stated, and by a 
Flinder’s bar outside the binnacle on the fore or aft side. The 
heeling error is corrected by three, two, or one bar magnets in 
a brass can hung by a chain, by which it can be secured at any 
level and in any position, in a quill tube fixed in the centre of 
the binnacle, under the compass bowl. 


a 





SIR W. 





THOMSON’S COMPASS. 


Sir William Thomson states that the objects of his invention 
are: (1) By means of smaller needles than in compasses hitherto 
in practical use, to obtain as long a period of free oscillation as 
is suitable for working well at sea. (2) Smallness of frictional 
error. (3) Improved gimbals for supporting the compass bowl, 
to give sufficient steadiness, and to leave it greater freedom to 
take up as nearly as possible the true level. (4) Practical 
methods for applying correctors for the quadrantal semicircular 
and heeling errors. (5) An improved appliance to the compass 
for taking magnetic azimuths of sun, or stars, or terrestrial 
objects, without being impeded by the quadrantal correctors. 
(6) Improvements in the method of correcting the compass by 
See of the sun, moon, or stars on a detached azimuth 
circle. 

Fig. 2 is a cross section of the rectangular box form of the 
compass stand, of which A B is the door, covering two rows of 
magnets fore and aft, represented by the unshaded lengths near 
CDandEF. One row of thwart-ship magnets is placed in 
the woodwork GH. In the centre K, the can previously men- 
tioned slides within a quill tube, and can hold three magnets if 
required. M N is a strip of brass covering the ends of the 
thwart-ship magnets, and by means of which they can be locked 





in. 








THE ENGINEER. 








JAN. 1, 1886. 





S 


VID 
BOLLE 
WOOLY 


Y/Y NS 






























































SY 
\ rN 
SN iY, 
\ Ht 7 
N é \ 
S 4 | 

| 
SEZ : Bas 
Ni Z “er: AN 
fo © 0% . 
‘ 2 
NY 2) 
%, s 
N 2. & 
. Spee we, 
LAS a. * 
iY \e S 
\ 
N 
SS 
N 
| IS 
| } . 
} 

A | H N 

N i 
| x 

‘ 

‘ 

' 

N : 
| ‘ 

NW ‘x \ 
N = 
SS ) WW 

N : H Vify 

SN : Yj 

RQ ; Yi 

SN / 

~ =! Y 

IYO w? 

SS GUipiit to YW Y 

SS Wiig WY 


The accompanying diagram, Fig. 3, will serve to show how 
the combination of needles is supported, so as to obtain 
dimensions combined with light weight. In this cut A B is the 
pivot of the compass card; A C and A F are light silk threads, 
connecting the compass card, F G H and C D E, with the 
sapphire cap A. The silk threads E K and L H suspend the 
gridiron of magnetic needles K L. The central sapphire cap 
has a light aluminium boss ; the rim is of aluminium, and 4in. 
to Yin. in diameter, according to the size of the compass. In 
some of the compasses the dimensions of the needles composing 
four pairs of bars of the gridiron are 2°05in., 2-9in., 3°15in., and 
3°3in., they are all °042in. in diameter. The vertical magnets are 
Yin. by Zin. in diameter ; one, two, or three such magnets may be 
used according to the correction required to be made. Fig. 4 
shows how the needles and the compass card are suspended. 

The complete arrangement of the compass card and its sur- 
roundings is represented in horizontal section by Fig. 5, which 
explains itself. The compass card is partly supported by the 
silk threads, and partly by the aluminium rim to which these 
threads are attached. In the construction of the compass it is 
a matter of some nicety to give equal tension to each of the 
threads between the boss and the rim. Sir William Thomson 
thus describes his method in his patent :—“ Each of the sixteen 
threads is passed through a hole in the circumference of the 
boss, and stretched thence into two light notches in the top of 
the rim, then down and through two contiguous holes on the 
middle of the rim, one end of the thread is then knotted, and a 
weight attached to the other end. The rim is placed on a suit- 
able circular stand, and the boss is worked about until the rim 
is made truly circular, and the sapphire cap is truly in the 
centre. The ends of the threads with the weights attached are 
then cemented to the aluminium rim, the weights are cut off, 
and the ends are firmly secured by means of other holes in the 
aluminium rim. I thus obtain a compass which, whilst being 
extremely light, and yet having a large radius of gyration, has 
very small frictional error with small enough magnetic moment 
to give a very long period of free vibration. For example, one 
of my compasses of Yin. over all diameter, having two needles, 
each 2}in. long, weighs in all 104 grains and at Glasgow has a 
period of free vibration 62 secs., and extreme static frictional 
error on either side of the true position only about one quarter 
degree.” 

Another improvement made by the inventor is to swing the 
gimbals on knife-edges, instead of upon cylindrical journals, and 
to calm the vibration by the use of a pendant in a bowl of oil or 
liquid, or by means of a very viscous liquid without pendant, to 
give greater freedom to the compass to assume a horizontal 
position. A small spirit level in the glazed case in which the 
compass is supported indicates whether the case and bowl are 
properly balanced. By the use of knife-edges he loses the 
energy-destroying power of the rubbing surfaces, so he uses 
instead a large bow! attached to the bottom of the glazed case; 
the bottom of the case forms the roof of the bowl, and the bowl 
is nearly filled with liquid. Thus, when there is any motion, 
energy is consumed by the viscous action of the fluid. The 
correctors for the quadrantal and semicircular errors are founded 
on the principles first given by Sir G. Airy, the late Astronomer 
Royal, and are described in detail in the patent. The inventor 
further places a convex half lens over the graduated circum- 
ference of the compass card, and the lens has a plane mirror 
attached for observing the image of an object whose azimuth is 
required, and by the means provided the bearing of the object 
is readily seen. Another improvement consists of appliances 
for finding the true North by means of direct observation of 
the sun, moon, or any other bright star or planet; allowance 
has to be made for errors due to refraction. 

Fig. 6 is a sectional elevation of the whole instrument. Pro- 
fessor Thomson says that one of his compasses, of 10in. over all 


k 
































diameter, having eight needles from 3in. to 13in. long, weighs 
in all 178 grains, and at Glasgow has a frictional error on either 
side of the true position of less than one quarter of a degree. He 
holds that the steadiness of compasses at sea is not to be obtained 
by heaviness of the needles, which produces extra friction upon 
and dulls the bearing point, and renders the compass less steady 
and decided, but that the means herein stated are theoretically 
and practically n to increase the vibrational period. 


period of the new 10in. compass is in this part of the world 
about 40 seconds, which is more than double the period of the 
A card of the Admiralty standard compass, and is considerably 
longer than that of the ordinary 10in. compass, so much in use 
in merchant steamers. The new compass ought, therefore, 
according to theory, to be considerably steadier in a heavy sea 
than either the Admiralty compass or the ordinary 10in. com- 
pass, and actual experience at sea has thoroughly fulfilled this 
promise. It has also proved very satisfactory in respect to 
frictional error ; 80 much so that variations of a steamer’s 
course of half-a-degree are shown instantly and surely, even if 
the engine be stopped, and the water perfectly smooth.” 

The compass is manufactured by Mr. James White, of 241, 
Sauchiehall-street, Glasgow. Recently Mr. A. Haddon, Demon- 
strator of Physics at the Royal Naval College, Greenwich 
Hospital, partly dissected one for our inspection at that esta- 
blishment, where it is kept for the purpose of educating young 
naval officers in the principles of the mariner’s compass. 








THE BLACKPOOL ELECTRIC TRAMWAYS. 


Tue development of electric locomotion has very 
slowly in this country. It is now over two years since Mr. 
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Traill’s electric railway at Portrush has come into successful 
operation, but in spite of this encouraging example no other 











In the course of an address delivered by Sir William Thomson | 
to the Liverpool Mercantile Marine Association, he said:—“The | 
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works of a similar character have been attempted. There is, 
indeed, a short line of narrow gauge at Brighton, due to the 
private enterprise of Mr. Volk, but of great public undertakings 
in this direction nothing was heard until very recently, when 
the opening of the Blackpool electric tramway was announced. 
It is difficult to assign a reason for this slowness in the develop- 
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ment of this particular application of electrical energy. It may 
| be that the means of locomotion already at hand are so abundant 
| as to render any new enterprise in this direction of secondary 

importance, or it may be that the check experienced by the 
electric lighting industry has reacted also upon other applications 
| of electricity, and thrown financial difficulties into the way of 
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all things connected with it ; the fact remains that we in this 
country are in this respect not only behind our cousins on the 
other side of the Atlantic, but also behind the Continent. At 
the time when the Portrush Railway approached completion, 
there were in Germany and Austria alone the following electric 
railways already in use:—(1) Lichterfeldenear Berlin, 1} miles ; (2) 
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Médling near Vienna, 2 miles ; (3) Frankfurt-Offenbach, 4} miles ; 
(4) Zaukerode Mine, § mile; (5) Hohenzollern Mine, } mile ; 
(6) Neu Stassfurt Mine, § mile. Two systems of electric tram- 
ways were shown at the late Inventions Exhibition, which may 
be considered as fairly typical of the general problem. In one 
system each tram-car carries its own store of power with it, 
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THE BLACKPOOL ELECTRIC TRAMWAY. 


MR. HOLROYD SMITH, DALIAN ENGINEER. 





(For description see page 4.) 
















































































7; 
\ 
Ln. =f 
1 
i 
as: \ i SN 
im Wed \ = 4 &; % 
aot: ESS ee —————— = =——_ 
we oom Pd 
y SSS = se 
= = 
! — — 
i) ; = 
mM 5—fe| Joven |PeLat+ironms| SM 2)! || | ___ 
— oe hate wet! Sate es i on =| [ { 
| ~ = . - oer eh 
Sah i La a 5 Sos ree tas as 
LMM Jeo (ip We KK BQH waa 
iti ee i) fi 
=... ~—Sle O SOP Baa lO a 
*n “selbtic. (iD ee = - =—s - 
7 Z 7 H 
x ie 1 H 
M----—-—- S~6 WHEEL BASE-------- > 


LONGITUDINAL SECTION 























eH ll 


eres 


NOSE TERMINALS OF TUBE 












































vrs 














, “ 
; ‘5.8: 
t “11 {J SECTION SHOWING MANNER OF SUPPORTING CENTRE OF JOURNALS 
INSULATING AND SECURING THE TUBES 4-8: ane 
METHOD OF COUPLING THE TUBES ait eS 4-8 CAUCE 7) 


SECTION 








Y 
Z 
LONG ELEVATION 7 














Wh 
1 


+ 





PLAN OF ROADWAY 




















6 


THE ENGINEER. 


JAN. 1, 1886. 








and is thus independent of any electrical connection along the 
road, in the other system the electrical energy is conveyed to 
the car by means of a conductor laid along the line. The former 
system was exemplified by a small working model of a tram-car 
constructed on Mr. Reckenzaun’s principle, and provided with 
two of his motors and with storage cells, whilst the latter 
system was shown on a working scale by one of Mr. Holroyd 
Smith’s cars which conveyed passengers along the South Pro- 
menade. For the present, we shall describe the tramway erected 
at Blackpool on the plans of Mr. Holroyd Smith. 

Mr. Holroyd Smith has described his experiments from 
time to time in papers read before the British Association, 
the first communication being made as early as September, 1883. 
In this he described experiments undertaken to ascertain the 
superiority of large over small driving wheels. A short length 
of track of 2ft. 9in. gauge was laid in a warehouse, and a trolley 
having one large centre wheel and two small side wheels was 
placed on it. The centre wheel 3ft. in diameter and 6in. wide 
ran on two broad wooden rails with a slot between them, through 
which an arm passed for the purpose of making electrical con- 
nection with a continuous conductor placed underneath. The 
side wheels were 12in. in diameter, and ran on angle iron rails. 
The trolley weighed exactly half a ton, and this weight was so 
distributed that 5 cwt. came on the centre wheel and 5 cwt. on 
the two side wheels. Both axles were fitted with gear so that 
either could be revolved. A rope was attached to the trolley 
and let over a pulley fixed to the ground, and thence over another 
pulley fixed toa beam above. Weights were attached to the end 
of the rope until the wheels began to slip, and it was thus found 
that the large wheel had more than three times the tractive 
force of the small wheels. A similar car, but of narrower gauge, 
was then built, and propelled by a Siemens dynamo acting 
through two sets of spur gear on to the large wheel. The 
current was generated by another dynamo, and conveyed along 
the line by two conductors consisting of angle iron and copper 
wire placed on insulators in a central underground trough. 
The next experimental line was laid in a field near the works of 
Messrs. Smith, Baker, and Co., of Manchester, and consisted of a 
track 4ft. 84in. gauge 110 yards long. A full-sized street tram- 
car was constructed for it, and since the immediate object of 
the experiments was to obtain data applicable to a tramway 
line where no steep gradients occurred, the centre wheel was 
abandoned, sufficient tractive. force being obtained by the 
ordinary tram-car wheels. To provide for sharp curves the 
driving axle was provided with differential gear, as shown in 
Fig. 1, which is a sketch plan. M is a Siemens motor running 
at 650 revolutions per minute, E is a combination of box-gearing, 
friction clutch, and chain pinion, the steel chain passing on to 
the chain wheel H, which is free to revolve on the axle, and 
which carries a differential pinion gearing with the bevel wheels 
B, B. The latter is keyed to thesleeve of the loose tram wheel 
T., whilst the former is keyed to the axle to which the second 
tram wheel T, is firmly attached. 

The current passes from the underground central conductor 
by means of a collector, to be presently described, to the motor, 
and returns from the motor to an adjustable clip—Fig. 2—to 
the axle, and thus to the rails which form the return circuit. 
The single central conductor, which was open to the objection 
that pebbles or dirt falling through the slot would lodge on it, 
has been replaced by two half-circular conductors placed to each 
side of the centre line, and anything falling into the slot passes 
between the conductors to the bottom of the trough. We illus- 
trate this arrangement in Fig. 3, where L is the surface of the 
roadway, SS are the sleepers, and CC are cast iron chairs, 
which serve the double purpose of holding the angle irons A A, 
which form the central slot in position, and of providing an 
attachment for the conductor, which consists of two half tubes 
of copper insulated from the chairs by the blocks II. To pro- 
vide for expansion and contraction, the tubes are joined by 
special brass clamps, in which they can slide to a certain extent. 
The space G between the chairs can be flushed to remove 
obstructions which may have fallen into it, and sump holes— 
Fig. 4—connected with the main street drains are provided at 
intervals. Hand holes are also provided for facility in cleaning 
the channel and in fixing the sliding collector. The latter we 
illustrate in Fig.5. It consists essentially of two pairs of fluted 
metal rollers, which by means of a knuckle joint and spring are 
pressed into the semi-circular conductor. If any small obstruc- 
tion were to occur in one of them, it is assumed that the fluted 
roller would begin to revolve, and thus clear the tube. In case 
of a large obstruction which would stop the collector, the leather 
belts CC would break, and the clip J, by which the current is 
conveyed to the car, would become detached. The motive- 
power being thus withdrawn, the car comes to rest, thus calling 
the attention of the driver to the obstruction in thejchannel, 
which can then be removed by hand. The collector is provided 
with steel plates, which pass through the central slot, but are 
insulated from the frame of the collector. The upper ends of 
these plates are held in two iron cheeks, which serve to carry 
one part of the insulated clip J, the other part being atiached 
to a cable suspended from the car. Connection between the 
clip and the collector is made by insulated copper strips placed 
between the steel plates, as shown. There are two leather 
straps, one for the forward and the other for the backward 

4amovement of the car. These straps are just strong enough to 
overcome a slight obstruction, but in case of a heavy obstruction 
they break before any damage is done to any other part of the 
apparatus. They can be quickly replaced. 

All the essential details here described we find again in the 
Blackpool electric tramway, but considerably simplified. The 
differential gear on the driving axle has been abandoned, and 
both wheels are fast on the axle. On page 5 we show a sec- 
tional elevation, a sectional plan, and also a cross section of the 
car. We also show a part section of the roadway in perspective, 
and various details relating to the conductor and collector. The 
conductor consists of two copper tubes of elliptical shape, and 
having a wide slot for facility of attachment to iron studs, which 
are supported in porcelain insulators. The latter themselves 
are attached to blocks of creosoted wood in the sides of the 
channel. The tubes are fixed to the studs by the simple device 
of a wooden pin wedge, and they are coupled to each other by 
two metallic wedges, as shown in our illustration. At each end 
of the case there is a switch box and resistance coils placed under 
the platforms, by which means the strength of the current and 
speed of car can be regulated. To reverse the direction in which 
the car is travelling, the direction of the current through the 
armature is reversed, the field magnets which are shunt wound 
remaining always magnetised in the same sense. With this 
arrangement there is no need to alter the position of the brushes, 
which in this case consist of two parallel sets of plates placed 
tangentially to the commutator, and pressed on it by spiral 
springs. There is only one handle to the two switch-boxes, and 
that being in possession of the driver, the possibility of accidents 
caused by interference of others with the electrical connections 
is precluded. The current is generated by four-pole Elwell- 
Parker dynatios, which we have already described, and the 
motors are alsy manufactured by that firm. 





LEGAL INTELLIGHNCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr, JUSTICE PEARSON, 
OTTO v, STEEL, 

In our last impression we suspended the publication of our report 
of this trial to give the judgment. We now resume, at the point 
where we left off, the examination of Mr. Imray. 

Mr. Imray was next questioned as to the alleged anticipations 
and publications. He stated that in all engines of every kind 
there must of necessity be some amount of clearance space, but 
that he understood it might be a very good invention if a man points 
out how a thing that has been done before may be made a useful 
thing, and an advantageous thing. He fully agreed with Sir 
Frederick Bramwell in his remarks on Wellman Wright's specifica- 
tion. He had studied it very carefully, and, according to his view, 
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pressure; but I read in the specification, at page 3, line 25, that a 
means by which he proposes to remove defects is:—‘‘ Secondly, by 
first compressing the gases, and introducing them under pressure, 
so as to require very small engines in proportion to the power pro- 
duced.” All through the specification, as faras he knew, Million 
referred to no other pressures than those high pressures varying 
from 6 to 7 and upwards, There was nothing throughout that 
specification which, taking it by itself, would lead a person to 
gradually reduce the pressures down from 7 until you got nopressure 
atall. He did not recollect any passage where he refers to being 
able to reduce shock or obtain any ensuing advantages therefrom. 
A few questions were then put on Bischop’s specification 1594, of 
1872. The witness had never seen an engine made according to 
this specification, and he considered the description to be entirely 
different to anything that had been pro by Otto. He had 
heard Sir Frederick Bramwell say that he thought Barnett’s was 
an impracticable machine, and had also heard the way in which, 
in cross-examination, Mr. Moulton suggested that Barnett’s speci- 
fication should read, so as to make it 
more intelligible. The way suggested by 
Mr. Moulton was not the way described by 
Barnett, but quite opposite to it, because 
Barnett expressly mentions that when the 
piston is at the bottom of its stroke, the 
gas and air are to come in under it, 
whereas, according to the drawings, he pro- 
vides in such a way that the gas and air 
must come in above it, and a great part, 
fully half, would escape through the outlet. 
Barnett proposes to put into a cavity at the 
end of the cylinder a quantity of spongy 
platinum, and he thinks that the gas and 
air, when compressed into the space at the 
end of the cylinder, will ignite by its contact 
with the spongy platinum. That is his pro- 
. Curiously enough, he had put his 
spongy platinum as far away as possible from 
the inlet. Assuming that Barnett’s engine 
was workable, there was nothing which would 
indicate that a shock and its consequences 
or correlative difficulties might be avoided 
in the way Dr. Otto tells us; but he did not 
see how the thing could work at all. 
Johnson’s (Lenoir’s) ——- of 1860 
was next dealt with. . Imray explained 
why, as a necessary consequence, if Lenoir’s 
engine was worked in the manner described, 
there would be a film of air next the piston, 
and also one at the end of the cylinder, the 
latter being the thicker of the two. 
Assuming the nature of the charge to be a 
thin film of air, a charge of a mixture of 
wd and *, and a — film of air, and 
that an electric spark is passed, as pro- 
by Lenoir, he did not think it would 
ite at all, because the spark would be in 
the air film and not in the combustible 


Mr, JUSTICE PEARSON: See if I under- 
stand. Why cannot you conduct your elec- 
tricity so as to get into the central stratum, 
so to speak?—Witness: The difficulty of 
that is that the piston would have to pass 
over the conductor, which would get in the 
way of the piston and get the electric wire 
smashed. 


Mr. Aston; I yo at one time, and I 
think my friend Mr. Moulton thought, that 
my lord suggested that the points of appli- 
cation of the ends of electric wires might 
be moved to the side, and so be in the 
centre of the charge. What would be the 
result then?—Witness: I suppose it would 
be possible to contrive such a thing. There 
is no suggestion to do that, The con- 
ductor, as shown, is right at the end of the 
cylinder. 

Mr, JUSTICE PEARSON: I think Mr. Aston 
asked you a question which I stopped you 
upon, ing that it did ignite, what 
would be the effect of your having the 
cylinder filled in that way; a thin film of air 
immediately in front of the piston followed 
a charge, and that followed by the 
er film of air. Do you say that the 
result would be that the combustible charge 
wouldso mix with thicker film below it 
that there would be noignition, and that the 
combustible matter would be so scattered 
that there would be a difficulty to ignite it? 
—Witness: I have said I donot think there 














would Might — at ag next be 
igniting t. It wi o air. But 
paneer the mixture could ite, then 
the air in front and the air behind would 
undoubtedly operate as a cushion. 

Mr. Justice Pkarson: Then the only 
difficulty in this is the ignition. Assuming 
it to ignite, the air in frontand the air 
below would act as a cushion. You would 





get, then, the same result that you have in 
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there was nothing referred to in it which would lead anyone to | 
make use of either residuum or residuum plus air charges, such as | 
Otto describes in his specification. In fact, reading the specifica- 
tion, one would suppose Wellman Wright never contemplates the 
presence of residuum at all, for he seems to assume the vessels are 
to be entirely empty— absolute voids—that is, the vessels into 
which the charge goes. He supposes that a charge which is simply 
to find a way into a vessel is to be sure to gothere. He never 
takes account of anything existing in the vessel before. 

Million’s specification was then dealt with, the same men 
being refe: to that were read in Sir Frederick Bramwell’s cross- 
examination. Mr. Imray — out that one important differ- 
ence between Million and Otto was that the latter, when he pro- 
posed to compress outside the cylinder, left no clearance space, 
which the former did. It is only when Otto compresses within 
the cylinder itself that he uses the . Million intends 
to use the gas and air at very considerable pressure—6 to 
8 or even more atmospheres, he says. In that case, assuming 
that the spaces at the end of the cylinder contain residuum, then, 
when gas and air at 6 to 8 atmospheres come in, the residuum 
would be compressed into a mere film, necessarily a sixth or an 
eighth part of its volume, which would not amount to more than 
the ordinary clearance residuum. The principal object of Million 
was to use high-pressure charges in order to make the apparatus 
more compact. 

Mr. Justice PEARSON: I should like to ask you this question. 
Should you be not following Million’s specification if you abstained 
from using high-pressure charges ’—Witness: I think I should be 
going away from it. The high-pressure charges are to a great 
extent the essence of this specification. 

Mr. Justick PEARSON: Supposing you put a low-pressure c 
—by which I mean a charge not com —into one of Million’s 
engines, you would then have an charge of gas and air— 
what he calls the cartridge—above it, and the piston above that. 
Surely that would just as Otto’s machine tes ?— 





te opera 
Witness; Yes, it all if you put in the gas and air at a very low 


the Otto engine?—Witness: pt this, 
that the great mass of cushion—the large 
quantity of air—would be in the wrong 
place. Q. Would that matter?—A. I think it does matter. 

Mr. Justice PEARSON: I thought it would be so, knowing 
nothing about the case, but I thought Sir Frederick Bramwell’s 
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answer to me about the side cylinder this morning disposed of that 
al her, because he said even the side ~— would give so 
much relief that you would get practically the effect of the 
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cushion?—Witness: I think so. I quite agree that that is so. 

Mr. AsTON: Would the quantity which is there be sufficient to 
obviate shock in the way that Otto describes?—As far as it is 
gathered from the drawing I should say that quantity was extremely 
small, There is nothing else to guide one as to the quantity, but 
apparently it is intended that it should be an extremely small film. 

Ir. JUSTICE PEARSON: Not below?—An extremely small film 
coming in at first, and that naturally involves a much larger film 
coming in behind. 

Mr, Aston: No, no! 

Mr. Justice PkARsON: If you had two films, the thin film in 
front and the large film behind, would not that in effect have the 
same operation as having no film behind and a large film in front? 
—-Witness: To a certain extent it would. 

The witness then pointed out that the patentee, curiously 
enough, did not seem to understand that air is as much a part of 
the combustible mixture—in fact more—as other gases. He 
seemed to imagine that the gas alone burns, and that the effect of 
that is to heat the air. He says soin effect. The description was 
the description of a person who really did not understand the 
action of gas and its ignition. 

Mr, JUSTICE PEARSON: But this is communicated by Lenoir. 

Mr. Aston: Yes. 

Mr. JUSTICE PEARSON: Lenoir knew something about it. 

Mr. Aston: This is Lenoir’s first—1860. When he comes to his 
1861 he has got hold of it. In 1861 he introduced what Sir Fred. 
Bramwell has called his pencil arrangement in order to effect a 
complete mixing of the gases, so that the charge might be made 
absolutely homogeneous, That is to say, each stream of gas was 
surrounded by an annular stream of air. The engines of Lenoir’s 
that Mr. Imray had seen were neither made according to 1860 nor 
the 1861 patent. They were the 1860 with slide altered in order to 
—- the condition of things, and allow gas to enter first into the 
cylinder, ; 





about midway in what would be the air space, and one close up to 
the piston, The samples were taken off just after the com- 
pression, that is, on the completion of the compression at the 
time when the ignition should take place. The charge was 
taken in in this way—first of all, when the piston came to the end 
of its instroke there was a substantial body of residuum followed 
up by a quantity of air, and that followed up by a quantity of 
mixture of air and gas, the latter two being forced in by a pump. 
Thus there was, as it were, three what you may call strata, three 
layers, There would be next the piston, as we assume—because 
we are assuming this—residual products, then in the middle there 
would be air, and then at the ignition port there would be com- 
bustible mixture. That is what would appear from the working of 
the engine. In order to test this as I said, we took a sample of 
each. Three bladders were charged. Then we took those bladders 
and put a quantity from each into a eudiometer tube and fired it 
by an electric spark and tested as well as we could by the contrac- 
tion of volume the quantity of combustible that was in each. Of 
course, the more combustible there was, the greater would be the 
contraction of volume, and so the water would rise in the eudio- 
meter tube after the explosion. He found that that which was 
taken nearest the ignition hole contained a substantial body of 
gas, for this reason, that a volume which measured ten units in 
mixture became reduced by about one and a-half in the tube, so 
that one and a-half in ten would be about the proportion. Then 
that which was taken from the middle part contained extremely 
little combustion, because a volume of ten units got reduced only 
by about two-tenths, and that which was taken from next the 
piston was much about the same—rather less if anything. That 
showed that next the touch-hole there was a rich combustible 
mixture; in the middle there was one very far from rich, and at 
the piston also one very far from rich. Then to show that both 
the latter contained a substantial quantity of air, he afterwards 
in the same eudiometer tube, after the combustion, let in a quan- 
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Mr. JusTICE PEARSON : That isto say, to exclude the thin film of 
air that was brought in first?—Witness: And also the thick film 
brought in last. The witness had found that when any work was 
put upon a Lenoir engine there was shock. Whenever you chose 
to work the engine without doing any work except moving itself, 
you could so far reduce the supply of gas or increase the supply of 
air as to make it move without sensible noise; but when you put 
some little strain on the engine so as to make it overcome some 
resistance, you at once heard a thud at every explosion, He had 
tested this at South Kensington the other day, and had found the 
same result with the Hugon engine. 

Mr. JusTicE PEARSON : Then if you stand near an Otto engine 
when it is fully working and doing some business, is the only noise 
that you hear the noise of the gearing and the wheels ?—Witness : 
That is really all, my lord. It is quite silent. The clearance in 
the engines at South Kensington was just the ordinary clearance 
that an engineer would make for an'engine—nothing extraordinary. 
He did not think that either of those engines weed on the Otto 
poe atall, The Petworth one was very much the same as the 

noir one in the South Kensington Museum. It had the same 
alteration of slide for the purpose of introducing the combustible 
mxture throughout the induction stroke—exactly the same 
arrangement of slide, and it worked in very much the same way. 
In fact, the day that he was there it was rather difficult to get it 
to work at all. The man that had charge of it for so long tried it 
all sorts of ways, and he found extreme difficulty in getting it to 
work. He said this was not due to its being out of order. He 
said it was in the ordinary state. It had to do some pumping 
there, and he was obliged to set men to work to pump because the 
engine would not doit. He had made inquiries as to the gas used, 
and found it was a very large quantity. ‘We could not very well 
estimate the power except in this way—that he got a couple of 
men to turn round the fly-wheel, and he found that when the gas 
engine turned the fly-wheel and did the same work, it must have 
taken, reckoning five men to a horse, 90 to 100 cubic feet 
of gas oe horse-power per hour. That is a rough estimate. 
A good Otto engine takes 20ft. to 24ft. The conclusion he drew 
from this was that he did not wonder that these Lenoir engines 
have been thrown aside as useless, In addition to the experiments 
he had mentioned, he had a Sterne engine, which was in 
such a way that he could take off a sample of charge at three 
different parts of the cylinder—one near the ignition port, one 





tity of gas, and then he fired that again without further air. That 
showed there was a slight quantity of air there which had met 
with no gas to take it up. Having regard to the result of these 
experiments, he was satisfied that there is reason to believe that 
the description of Otto as regards stratification was in general 
correct, and that there was a real difference of quality in the dif- 
ferent parts of the —- Even if some laws of gases, or some- 
thing that they might be favoured with by-and-bye, should upset 
that theory, it would not in any way affect all that he had said with 
reference to the utility of Otto’s machine as it is made. Whether 
the theory is right or wrong, it would not at all affect what he had 
said with regard to the directions that are,given to enable the 
beneficial results stated to be obtained. He would gay that follow- 
ing the directions given in Otto’s specification, you would produce 
an engine which is far better than anything that went before it in 
the direction that he mentions. 

This concluded Mr. Imray’s examination-in-chief. 

_ At the commencement of the fourth day’s sitting some discussion 
took place as to the publication of some of the alleged anticipations, 
also as to which of the patents now brought forward were before 
the Court of Appeal in Otto v. Linford. 

Mr. John Imray was then cross-examined by Mr. Movutton. 
Referring to a passage in one of the judgments in the Linford case. 
which was read, witness said that the statement there attribu 
to him was a mistake. He had said that if you had an explosion 
you would have a line going up straight and a line descending very 

pidly. He defined an explosion as a case in which the charge 
capboles or burns almost instantaneously. It had nothing to do 
with the pressure. If the pressure rises to a certain height in one 
engine in one time, and in another engine in half that time, he 
considered that the latter is more explosive than the first. You 


-must also consider the extent to which the expansion takes place 


afterwards—the nature of the expansion afterwards. There may 
be an expansion in aia adiabatic line, which shows no accession of 
heat. There may be an expansion with a pure adiabatic line, 
afterwards showing that the whole effect of combustion has taken 
place at once; or there may be an expansion even greater—a higher 
ressure in a shorter time—and yet there may be a line not 
lescending so rapidly as the adiabatic, showing still more com- 
bustion after the first explosion. The witness then explained what 
an indicator diagram is, and how it is taken. 
Considerable discussion then took place as to the meaning of the 
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word explosion, Mr. Moulton’s object being to show that the Otto 
engine was very greatly more explosive than any engine which ever 
came before it. The time taken for the pressure to rise to a maxi- 
mum in the Otto engine was about the thirtieth part of a second, 
and the pressure rose from 30 Ib. to 160 lb. per square inch. As 
far as he had seen from di ms of the Lenoir, it took about the 
tenth part of the time of the Otto. He had ascertained this by 
measuring the slope of the curve of expansion in the Otto and in 
the Lenoir. The Lenoir rises a little more rapidly than the Otto, 
but the Otto takes place when the piston is moving very slowly. 
The Lenoir takes place when the piston is moving very rapidly, and 
that makes all the difference of time. 

Mr. Moutton then called attention to an article in the Journal 
of the Franklin Institute, in which diagrams were given taken 
from the Lenoir engine, and calculations showing that the actual 
time taken for the rise to maximum pressure was one twenty- 
seventh of asecond. In reference to this Mr. Imray pointed out 
that in this case the engine was only running at a speed of 45 
revolutions per minute, while his estimate was based on 160. 
Asked by Mr. Moulton if this would make any difference, he said 
it would, and that the composition of the charge would vary with 
the speed. He had seen an engine going at a slow speed, such as 
45 revolutions, with an extremely dilute charge, but if you waat 
to drive it at a high velocity, such as 150 or 160 revolutions, you 
must give ita rich charge. There would be a substantial differ- 
ence between the charge when it was working at 160 and when 
working at 45. 

Mr. JUSTICE PEARSON : Suppose you have the fact of the same 
engine, the same cylinder, and the same piston, I mean the same 
weight that Fs have to move, on one occasion you have only a 
small piece of work to do and you are content, therefore, with a 
moderate number of revolutions, say 50; on another occasion you 
want to get 150 or 160 revolutions. How would you adapt the 
charge in the two cases? Would you adapt the charge in the first 
case by putting in the same mixture only diluted, or would you 
put in a similar charge in the first instance with the same rich 
matter, rich I mean in proportion, and a larger charge? Witness : 
You cannot change the volume of the charge. The total volume 
of the charge remains the same in both cases ; all you can do is in 
the one case use a mixture of little gas and much air, and in the 
other case to use a mixture of much gas and comparatively 
little air. In reply to Mr. Moulton he said he had never seen 
a diagram from a Lenoir engine at 160 revolutions. As far as 
he recollected it was 130, but he had not got the diagram. 
He had tried an experiment in which there has been a uniform 
mixture in a chamber without any complications of piston or any- 
thing at one end; but he considered that the combustion in that 
case would be very nearly instantaneous. You might have a mix- 
ture in a cylinder which burns almost all at once, almost instan- 
taneously, and it is done with. You might have a mixture ina 
cylinder, a large part of which burns at once, but it is not done 
with, it goes on burning afterwards. He found from what he had 
seen that a homogeneous mixture is of the first character, that it 
burns and is done with, but if it is not a homogeneous mixture it 
burns and then goes on burning. All the diagrams for the Lenoir 
engine that he had seen show that the bustion was plet 
at the moment of maximum presgure. He ascertained that by the 
form of the diagram, i.c., from the rapid descent of the curve 
from the point of maximum. You had to make allowance for con- 
duction of heat and the conversion of heat into mechanical work. 
The witness was then asked as to the various modifications of the 
Otto engine. He did not know if any engine had been made 
according to modification 2, and admitted that as a matter of fact 
every engine that has been sold had compression within the 
cylinder. Certain small improvements in details had been made 
since 1876, ¢.g., in the igniting arrangement. He had never 
measured the proportion between the stroke and clearance space 
in the actual Otto engines, but knew it substantially accorded with 
what was shown in the patent. He did not know that at least 100 
Lenoir engines were sold in this country, but had heard the con- 
trary. He did not know that Lenoir engines had been working up 
to the present day, with the exception of the engine at Petworth. 

Mr. Scena PEARSON : I should like to know whether this is 
correct, that there was one of the Lenoir engines in the possession 
of the Society of Civil Engineers ?—Witness: Yes; he believed it 
worked a short time. It was removed a good many years ago. 

Mr. Movtton: It was either a Lenoir or a Hugon at the Civil 
Engineers’. Dr. Hopkinson thinks it was a Hugon. 

Mr. Justice PEARSON: Sir Frederick Bramwell spoke of it asa 
Lenoir. If I remember right, he said he had never taken it to 
pieces. He having had, so to speak, the custody of it as a member 
of that society, he might have known more about it than the others. 
—With regard to the Petworth engine, Mr. Imray said he did not 
know it was still doing regular work. The gardener told him he 
had a great deal of difficulty to get the _— to go at all with it. 
When he was there they tried to work the pumps, but they did 
not succeed. It had been on ping work for twenty or twenty- 
five years, but he doubted whether it had really done much prac- 
tical pumping work. The day he was there it required a great deal 
of coaxing to make the engine go at all, and when they put on the 
pumps and tried to work them the engine stood stock still. That 
was not due to the difficulty of ignition with the electricity, but 
merely to want of power; it did not seem to be able to do the 
work, and then they put two men-on to the fly-wheel, and, with 
the assistance of these two men, they worked the pumps. 

Mr. Justice PEARSON : I suppose on the day you saw the Pet- 
worth engine the gardener expected it to work, did he not ?— 
Witness: He did his best; he said he could make it go, but he 
said there were great difficulties. 

In reply to Mr. Movutton, Mr. Imray said he had seen the 
Hugon and Lenoir engines at South Kensington, and that they 
worked with shock when they were doing any work. When he 
was there the man altered the richness of the charge, but he could 
not tell what the mixture was. Working without shock the 
engine would not do any useful work ; it would barely move its 
own piston. The same remarks applied to the Lenoir as to the 
Hugon. With reference to the question of the arrangement of 
the gases in the Otto engine, he did not exactly agree in the view 
that as the piston advances the residuum will follow the piston 
and the charge come behind it. Approximately it would. He 
thought the diagram put in by Mr. Moulton was wrong. He had 
tried experiments with the Otto engine, which showed that the 
gas did not take that course in coming in. The engine was an 
Otto one, made with its ignition port in the regular way at the end 
of the cylinder, and with a second ignition port at the side close up 
to the piston. He tried a number of experiments, and found that 
when he ignited at the side the ignition was very uncertain, and 
often it failed, whereas when he ignited at the end it was always 
sure. The one ignition was at the entrance of the gases and the 
other was close up to the piston at the side. 

Mr. Movtton here asked that his witnesses might be allowed to 
see the arrangement of the slide. If he was provided with a 
sufficient drawing of it perhaps that would do instead. It was 
settled that a drawing should bein court on the following morning. 
That is the only experiment witness had made with the Otto 
engine that satisfied him that the residuum was practically remain- 
ing close up to the piston. The other experiment which satisfied 
him of the same thing was with the Sterne engine. This was 
with a eudiometer and with the ordinary Clerk engine. Air was 
introduced for the purpose of expelling a portion of the residuum 
in front. Therefore, naturally when the portion of the residuum 
was left in front of it, the air took its place behind it, showing to 
his mind clearly that it was not the perfect mixture which is 
shown in those diagrams. He presumed that the arrangement of 
the long cone was put specially by the inventor, in order to keep 
a certain amount of arrangement of stratification. Referring to 
the experimental engine in which the piston could be worked loose 
by the agency of a spring, so as to sweep out all the products, 
witness said that as far as possible they had compared similar 
charges when working in the Otto way, and then the piston was 
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MR, E. PRITCHARD, M.1.C.E., ENGINEER, 
(For description see page 9.) 
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sweeping out products. He did not know whether 7 to 1 | 
was a proportion they had tried, but had used 8 to 1. To 
one portion of coal-gas in the one case there was only eight of | 
other gas, which was oxygen and nitrogen. In the other case | 
there was one portion of coal-gas to the eight of oxygen and nitro- | 
gen, and to the three or four of residuum. He did not consider | 
this altogether a fair way of comparing the working of the two | 

i He had also ted the ber of charges that were 
taken and the number of cubic feet of gas consumed, and ascer- 
tained, as nearly as he could the quantity of gas per stroke in each 
case, and the result of that quantity of gas. It was found to be 
more economical to leave in the residuum. 

Mr Justice PEARSON: If I understand the case at all, according 
to what we have been told, we have not heard the other side, 
Lenoir desired, as far as he possibly could, to get rid of residuum. 
I am told that Lenoir thought the p of resi in the 
cylinder was an evil which you had to avoid if you possibly could. 
Accordingly, if this experiment was tried in one case effecting that 
which Lenoir said ought to be effected, in the other case leaving 
the residuum in, was it not a fair experiment to test the difference 
between the two, between what Lenoir would have called a perfect 
—_ and what Otto says is a perfect engine ? 

. MovuLTon : No, not the least, and I think I can explain it to 
you in an instant, because Otto is keeping the residuum ; he has a 
very rich charge, because he is going to get inert gas from the 
residuum, Lenoir was not going to use the residuum, except- 
ing toa certain extent, to which I will call your attention. e 
consequence was he brought in his inert gas with his charge. Otto 
therefore works with 8 to 1, knowing he is me to fill it up with 
residuum. Lenoir worked with 11 to 1, and the 11 to 1 charge will 
work just as well, 

Mr, JUSTICE PEARSON : It is practically the same. 

Mr. Movutton : It is the same thing, but in this case the com- 
parison is with an 8 to 1 charge. 

Mr. Justice PEARSON: There is this enormous difference 
between them to my mind—I may be wrong—that Otto’s charge 
will, so to speak, explode, and Lenoir’s will not. You know what 
ow 23 Mee thy — charge rs very much Reyes — 

noir’a, i explosion, comparatively speaking, tto, ani 
is will be ignition in Lenoir. , ‘ 

Mr. Movutton: Of course, that is my case. It is because in the 
Court of Appeal they decided it was explosion in Lenoir’s and 
slower combustion in Otto’s that they supported the patent. 

Mr, JUSTICE PEARSON: I am leaving out all question of the 
residuum von there. Iam looking simply at the charge when I 
am speaking of the two. I am leaving out altogether the fact that 
p> vod puts in the residuum which, as he says, has a totally different 
e 


Mr. Mouton: Your lordship must not forget that Otto also 
claims leaving in air or drawing in air, and of having a residuum. 
The only difference is that in the Lenoir you took the 11 to 1 in at 
once, supposing that it was not drawn in, and leaving out of con- 
sideration the other point about Lenoir. In Otto, where you do 
not have the residuum, you draw in the 8 of air, and then you 
draw in the 8 to 1, And it becomes, as I shall show your lordship, 
11 to 1 in the cylinder, and there is no difference whatever. 

Mr, JusticE RSON: That, of course, I have to be told yet. 
I have not been told yet. Assuming for a moment the 8 to 1 
ae hee air, you have all the di 








ited charge and a charge that is a stro! can weeny 
iw and ac is a strong c 5 

Mr. MOULTON: Quite so. Your lordship has got exactly what I 
wanted te bring your mind to. 








Mr. Aston: I should like, with your lordship’s permission, to | for the 21st of March, 1873, and the 28th of March, 1879. It 


say a word with reference to the way Mr. Moulton is putting this. 
He is assuming that in the Lenoir you get all the gas and air 
which forms his charge mixed to form the charge, which is quite 
correct, He makes the same assumption with reference to Otto— 
I do not take his figures, but assuming his figures are correct—that 
you have in an Otto an 8 to 1 charge, and in front of that a 8, 
which is a separate thing in the form of acushion. He assumes 
~ 8 y? 1 plus 3 bon unmixed. aaa 
r. MOULTON here interposed, and said he proposed calling Mr. 
Fletcher, from the British, Museum library in order to nore the 
publication of Beau de Rochas. This witness stated that the 
— which was a thin one, was found in the room of the 
eeper of the department. It had been duly catalogued and had 
been in the library for many years. It was catalogued in January, 
1864, and it would have been placed upon the shelves as quickly as 
possible afterwards. It would have been catalogued under Beau 
de Rochas only. 
Cross-examined by Mr. ASTON, the witness said the work could 
only have been obtained by a person asking for Beau de Rochas. 
Mr. ASTON then said he should ask his lordship to hear him say 
that was not a publication under Plimpton v. Spiller. 








CONDENSING ENGINE, ANTWERP EXHIBITION. 
WE publish as a supplement this week a double-page engra- 
ving of a very fine engine exhibited at Antwerp by M. Charles 


a 








CROSS SECTION OF FRAME. 


Nolet, of Ghent. We have already on more than one occasion 
spoken highly of M. Nolet’s engines, especially in our impressions 
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is only necessary to say that in design and workmanship the 
engine which we now illustrate fully maintains M. Nolet’s high 
reputation as an engineer. The engine illustrated indicates 123- 
horse power, and gives out 110-horse power effective, with a 
boiler pressure of 75 lb., and a cut-offat one-sixth of the stroke. 
The piston is 20in. in diameter and 3ft. 3gin. stroke. The fly- 
wheel is 18ft. in diameter and grooved for eight ropes. At the 
Antwerp Exhibition it was employed in driving a large roller 
mill, shown by M. Luther, of Brunswick—the mills by Ganz 
and Co.—capable of turning out 500 sacks of flour per day. 
The engine was exhibited hors concours—that is to say, it did 
not compete for a prize, and was sold to MM. A. and N. Buysse, 
millers, of Wettern. 


Our engraving will, we think, suffice to make the construction 
of the engine very clear. The cylinder is carefully jacketted, 
and the valves are all worked by cams on a horizontal shaft 
driven by bevel gear. The exhaust valves are of the gridiron 
type. The steam is actuated by double-beat puppet valves, as 
shown in the cross section. The trip gear is extremely simple. 
A detent actuated by a spring engages with a vertical rod. 
The detent is carried by a frame, which is lifted by the cam on 
a rotating shaft. The vertical rod is provided with an arm, to 
which is secured the valve rod. The governor controls an 
inclined lever, on the end of which is a toe. This toe comes in 
contact with the trigger of the detent before referred to, and pulls 
it down as soon as the frame has reached a given height, or more 
strictly, it prevents the trigger from continuing to rise with the 
frame. This pulls the catch out of the vertical rod, and allows the 
valve to drop and so close. The angle of inclination of the toe- 
carrying lever is settled by the governor, which thus controls 
the ratio of expansion. An examination of the cross section 
through the cylinder will make this quite clear. It will be seen 
that M. Nolet does not believe in rotary valves, such, for 
example, as those employed by M. Bolinckx, and recently illus- 
trated in our pages. 

M. Nolet’s first patent was taken out in 1867, and since that 
time he has made steam engines indicating a gross horse- 
power of 27,000. The largest he has made indicates 150- 
horse power. It has a single cylinder 53in. diameter. This is 
believed to be the most powerful single-cylinder engine at work 
on the Continent. It drives the spinning mill of M. J. Hemp- 
tinne, in Ghent. The power is transmitted from the engine to 
the various floors of the mill by nine fly-wheel pulleys. 

The engine exhibited at Antwerp furnishes another example 
of the great perfection to which Belgian engineers have carried 
the art of steam engine construction. 








STRATFORD-ON-AVON SEWERAGE WORKS. 
On page 8 we publish the first of a set of engravings illus. 
trative of the Stratford-on-Avon Sewerage Works, a description 
of which, with further engravings, will be published in an early 
impression. 





10 


THE_-ENGINEER. 


JAN. 1, 1886, 








RAILWAY MATTERS. 


Ir is said that a contract has been signed in Brussels, giving the 
concession for the construction of a railway connecting the Upper 
and Lower Congo, to the Congo Railway Company, of Manchester. 

THE “Railway Diary and Officials’ Directory,” published by 
Messrs. McCorquodale and Co., has reached us. It is not only a 
useful diary, but is a handy book on railway matters at a low price. 

THE temporary selection of Antwerp as port of call for the new 
German Trans-oceanic steamer lines has revived the question of 
the necessity for the constructicn of a direct railway line between 
Brussels, and consequently also Antwerp, and Mayence. 


THE record of train accidents in America during October, pub- 
lished by the Railroad Gazette, contains brief accounts of 62 
collisions, 55 derailments, and 6 other accidents; a total of 123 
accidents, in which 36 persons were killed and 134 injured. 

THE Italian Government have recently sanctioned the use of 
tank-cars on the railways for the carriage of petroleum in bulk, 
and it will now be possible to effect a considerable saving in time 
and freights, not only from the ports of Genoa, Venice, and 
’ Leghorn, but also to towns in Switzerland and Southern Germany. 


A CONCESSION has been granted by the Swiss Government toa 
firm of electrical engineers at Geneva for ie a railway u 
Mont Saléve, near that city. The line will be laid with a cen! 
rack, very similar to that of the Righi railway, but the toothed 
= on the locomotive which gears into it, instead of being driven 

y steam, will we worked by electricity. 

AccoRDING to the Brésil, the total length of the railways of the 
Brazilian Empire is 8123 kilos. (5036 English miles), of which 
6132 kilos. (3802 miles) are opened for traffic, and 1991 kilos. (1234 
miles) are still in construction. The railways belonging to the 
Government have a length of 1457 kilos. (903 miles), and — 
a value of about £11,440,000 sterling. Of these the Don Pedro is 
the most important, measuring upwards of 700 kilos. (434 miles), 
and representing a capital of about £8,000,000 sterling. 

An American paper says the old locomotive Portland has been 
condemned and cut up at the shops of the New Brunswick Rail- 
way, at McAdams Junction, N.B., after thirty-one years’ active 
service. This locomotive was built in 1854 by the Portland 
Company, at Portland, Me., for the Maine Central Road, being the 
fourth outside connected built at those shops, and one of the first 
with a link motion. This engine ran for a number of years on the 
Maine Central, only once receiving extraordinary repairs. She was 
bought by the New Brunswick and Canada Company some years 
ago, when the change from 5ft. 6in. to stan 
road was made. 


Messrs. Botckow, VAUGHAN, AND Co. have recently obtained an 
order of 30,000 tons of steel rails for India, as well as an order for 
some thousands of tons of steel sleeper plates. These two contracts 
will keep them busy for some months. It must not be assumed 
from this that there is any revival in the steel trade, but merely 
that the turn of the above company has come round for the Rail- 
makers’ Syndicate to permit them to haveagood order. With the 

ear 1885 expires the period during which the combined rail-makers 
oa themselves to maintain their combination. On and after 
January 1st next, any one of them may give notice to retire. It 
is not yet known whether any of them will avail themselves of 
their newly-found freedom, or whether all will still prefer their 
voluntary bondage. 


THE complaints which have been made against the use of steam on 
the Birmingham tramways is directing attention once again to the 
reputed superiority of the cable system. A correspondent ina 
Birmingham newspaper points out that in San Francisco there are 
six cable lines covering all the most crowded thoroughfares in the 
city. The cars ascend steep gradients, as much in some cases as 
78ft. in 412ft. and they turn round corners and even cross each 
other on the same level without any difficulty. In Chicago also 
the efficiency of the system has been amply demonstrated. In 
that city there are ten miles of double track. and it is worked from 
one engine house, where there are four engines of 2000-horse power 
in the aggregate; but only one quarter of this power is ordinarily 
used, and this operates 270 cars. 


THE Organe des Mines seriously states that ‘‘a company is 
about to establish large works for making rails from paper near 
St. Petersburg. The paper is subjected to great pressure, and it is 
said that the material is extremely durable, and can be produced 
at one-third the cost of steel rails. A further advantage would be 
in their liglitness, not only on account of the saving of the cost of 
carriage and laying, but also because they could be made in longer 
lengths than is the case at the present time, therefore the number 
of joints would be fewer, and consequently less oscillation to the 
carriages, and the wear and tear to both permanent way and 
rolling stock reduced to a minimum. A greater adhesion also 
would be offered by these rails to the driving-wheels of the engine, 
and the working expenses reduced accordingly.” Nothing is said 
of greater rolling friction, or extra cost through frequent renewals, 


A GENERAL classification of the accidents on the United States 
lines during October is thus made by the Railroad Gazette :— 
Collisions. Derailments. Other. Total. 
a =! os ce a ob oe =. os. ab. 
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42 50 
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‘i ee. ce ee -. 198 
Negligence in ting is thus given as the general cause of 41 
per cent. of the accidents, defects of road causing 15}, and 
defects of equipment 23 per cent. A division by classes of trains 
and accidents is as follows :— 

Accidents Cullisions. Derailments. Other. 
IS Te ae ae Eee Ee 
To a passenger and afreight .. 

To freight trains .. .. .. .. 





Defects of road o 
Defects of equipment .. 
Negligence in operating 
Unforeseen obstructions 
Maliciously cw’ : 
Unexplained .. 


Total 


28 


Total. 
7 -- 2 
10 = a 
45 - 88 

ea ae en ee 
This shows accidents to a total of 185 trains, of which 42—23 per 
cent.—were passenger trains, and 143—77 per cent.—were freight 
trains. Of the total number of accidents, 70 are recorded as 
happening in daylight and 53 at night. 


THE United States is now sending abroad about £600,000 worth 
of locomotives per annum, the total value of those exported in the 
last fiscal year being £563,989. This, at an average of each, 
represented about 290 engines. In the fiscal year ended June 30th, 
1882, the number of engines shipped did not exceed 133, the 
estimated value being 1,455,717 dols. Of the 282 locomotives 
exported from the United States in 1883-4, 65 went to the 
Argentine Republic, 49 to the United States of Colombia and 
Panama, 34 to Mexico, 32 to Brazil, 27 to the Dominion of Canada, 
19 to Chili, 14 to Australia, 13 to Central America, 14 to Cuba, 6 
to Spain, 3 to San Domingo, 3 to Sweden, 2 to Venezuela, and 1 to 
England. The number shipped in the fiscal year ending June 30th, 
1881, was 99; in the year 1882, 133; in the year 1883, 219, and 
in the year ending June 30th, 1884, 282. During the ten years 
ending with June 30th, 1884, the Americans sent 434 locomotives 
to various parts of South America, 203 going to Brazil, 84 to 
Colombia, 72 to the Argentine Republic, 37 to Peru and 31 to Chili. 
During the same period of ten years Canada and British Columbia 
imported 208 American locomotives valued at £381,626 ; Mexico 
167, valued at £361,740 ; Australia 113, valued at £215,834; Cuba 
88, valued at 772,911 dols.; Russia 58, valued at 778,500 dols.; 
Central America 22, valued at £21,644; and Turkey 12, valued at 
£36,400. It,seems very remarkable that countries with 
heavy protective duties should be able to compete so successfully 
with free trade England. Political economists would do well to 
supply an explanation, 


ie a ae 
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NOTES AND MEMORANDA. 


In Greater London, last week, 2464 births and 1763 deaths were 
registered, corresponding to annual rates of 24°7 and 17°7 per 1000 
of the population. 

THE deaths registered last week in twenty-eight great towns of 
England and Wales corresponded to an annual rate of 12°3 per 
1000 of their te population, which is estimated at 8,906,446 
persons in the middle of last year. 

In London 1965 births and 1408 deaths were registered last week. 
Much of the apparent decline these figures represent was probabl 
due to delay in registration owing to Christmas Day and the Ban 
Holiday falling on the last two days of the week. 

NOTWITHSTANDING the continued depression of the shipbuilding 
trade, the returns for this year’s work are slightly better as regards 
Tees-side yards than those for 1884. The total tonnage for 1885 
is 34,088; last year only 30,336 tons were built. 

AN analysis of the deposits formed by the mineral waters of 
Chabetout, Puy-de-Dome, by M. Fr. Thabuis, gives the chief 
constituents of the deposits from these ferruginous waters as 
sesquioxide of iron nearly 50 per cent.; organic matter, 9°4 ; lime, 
2°2; gelatinous silica, 11°] ; carbonic acid, 1°8. 

AT a recent meeting of the Cambridge Philosophical Society, a 

per was read on the dielectric strength of mixtures of gases, by 

r. C. Olearski. The author described a series of experiments 
from which it followed that the dielectric strength of a mechanical 
mixture of two gases is intermediate between the strengths of its 
constituents. 

THE manganese mines of the Charapau district, 40 kilos. from 
the nearest railroad station, at Kwirila Southern Russia, are grow- 
ing in importance. In 1884 the output was 12,050 tons, and it is 

that during the current year it will increase to 27,550 tons 
of which 16,400 tons will be shipped from Batoum and 11,100 from 
Poti. The bulk of the ore goes to England. 


An American paper bids inventors to bring forth some contri- 
vance that shall show at a glance the state of the atmosphere in a 
room so far as its Pp ity or fitness to breathe is concerned, just as 
the thermometer discl its temperature and the barometer its 

ressure. Such an instrument would be a nuisance in a theatre. 

e should have to leave an hour after the house filled, and many 
people would be turned out of house and home by it. 


THE air of New York does not agree with the Egyptian obelisk 
erected in Central Park. The entire outer surface has been affected 
by the weather and is beginning to scale ; the action, it is supposed, 
begun in Egypt. The surface to a depth of jin. will com: 
away in a semi-decayed state in patches as large as the palm of a 
hand. Where the surface is in this condition it is being removed, 
and the whole surface is being cleaned and treated with paraffine 
for future tection. At the present rate of disintegration the 
obelisk would be ruined, the American papers say, in five years, 

THE Waiau Gorge is described as one of the most wonderful in 
New Zealand. On both sides the mountains frequently rise by 
a succession of steep, rugged precipices to a height of 3500ft. over 
the river. About 6050ft. high a small area of glacier ice was found, 
probably all that now remains of the t Waiau Glacier. Small 
patches of red snow were found; at 6500ft. in height permanent 
snowfields were met with, and the top of the range, described as a 
mere razor-back, only a few feet wide, and com of loose, 
angular, and slab-like rocks was found to be 7500ft. high. The 
highest peak, by aneroid measurement, was 350ft. higher. 


SPEAKING of ammonia for refrigerating purposes, a contempo: 
remarks: Ammonia boils at a temperature of 30 deg. Fah. s¢ 
atmospheric pressure, and has a vapour tension of 1201b. per square 
inch, at 65deg. Fah. Its latent heat is 900. Ether, on the other 
hand, boils at 90 deg. Fah. at atmospheric pressure, has a vapour 
tension of about 10 1b., while the latent heat is, by equal weight, 
162, and by equal volume, 369. Putting theory, however, on one 
side, Mr. John Chambers, of New Zealand, states that his machine, 
which is designed to do the same work as a dry air machine deliver- 
ing 60,000 cubic feet in an hour, will work with about one ton of 
coal per twenty-four hours, while the air machine will require four 
tons for the same work. It will keep a storage space of 20,000 
cubic feet at a temperature of zero, and occupies an area of 306 
square feet, the cubical measurement requi 
feet. At a higher temperature, say 15deg.,a larger space can be 
kept cool. 

Ir is somewhat interesting to note the ages of the various vessels 
wrecked during the year 1883-4. Not including collisions and 
foreign craft, disaster befell 262 almost new vessels, 302 to ships 
from three to seven years of age, 483 from seven to fourteen, and 
992 from fifteen to thirty years old. As regards the casualties 
befalling old and very old ships, 402 vessels were between thirty 
and fifty years old, 41 between fifty and sixty, 20 between sixty 
and seventy, 10 between seventy and eighty, 9 between eighty and 
ninety, 7 between ninety and one hun , and 6 were more than 
one hundred years old. The ages of 79 of the vessels wrecked 
could not be ascertained. Irrespective of collisions, 764 steamers 
and 2162 sailing vessels were wrecked on the coast during the year. 
Of the 2613 British vessels which were wrecked, excluding cases of 
collision, 1385 did not exceed 100 tons burden, 679 were from 100 
to 300 tons, 162 from 300 to 500 tons, and 387 were above 500 tons 
burden. As regards the 340 British vessels totally lost—not in- 
cluding collisions—42 were constructed of iron, 33 of them being 
steamers, and 9 sailing vessels; the rest were either of composite 
build or of wood. 


WHEN silver was selling at 61d. per ounce and lead for £18 a 
ton, copper was selling at between £100 and £105 per ton. Since 
then silver has gone down to 47d. per ounce, a depreciation of 23 
per cent. Lead is now selling at per ton, which is a deprecia- 
tion of 334 per cent., while copper is selling in London—Chili bars 
—at £42 a ton, which is, say, 58 per cent., or in other words, 8 per 
cent. less than half its former price; and, in fact, a few weeks 
ago it actually sold in London for £39 a ton, the lowest price 
known. Until. within a few years the peincioat supply of copper 
for the whole world came from Chili, Spain, Australia, Africa, an: 
Lake Superior. About six years ago new copper fields were opened 
in California and Arizona, Montaria, and some of the other 
territories. As is usual in this country, people to develo; 
these rich deposits, and as in ninety cases out of a hundred the 
richest deposits are usually pretty well on the surface, copper 
mining became as prolific as the famous placer diggings in Cali- 
fornia in 1849 and 1850. The immense quantities mined here 
glutted the market to a great extent, and, of course, helped much 
to reduce the price. 


AT a recent meeting of the Meteorological Society, a paper was 
read “‘On the Influence of Forests upon Climate,” by Dr. A. 
Woeikof, Hon. Mem. R. Met. Soc. The first step towards a 
scientific investigation of the influence of forests upon climate was 
taken by the establishment of the Bavarian forest meteorological 
stations. This example was followed by Germany, France, Swit- 
zerland, Italy, and other countries. Asa general result it was 
found that during the warmer season the air and earth temperatures 
were lower in the forest as compared with contiguous woodless 
laces; that their variations were less, and that the relative 
Pumidity was greater. Dr. Woeikof’s discussion of this question 
shows that in the western portions of the Old World extensive 
forests materially influence the temperature of neighbouring 
localities, and that the normal increase of temperature from the 
Atlantic Ocean towards the interior of the continent is not only 
interrupted by their agency, but they cause the summer to be 
cooler in regions situated further in the interior than those nearer 
the sea. Hence forests exert an influence on climate which does 
not cease at their borders, but is felt ever a greater or less district, 
rao. the size, kind, and position of the forests. From this 
it na ly follows that man, by clearing forests in one place, and 
planting others in another, may considerably affect the climate, 
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MISCELLANEA, 


WORKMEN have been engaged in removing the 
amg of the Pont Neuf. It has been ascertained that the 
lower side of the bridge remains firm, and that the upper side only 
will require to be rebuilt. 

THE gm | which has hitherto existed between Messrs, 
Hunt and Tawell, of Earls Colne, Essex, has terminated by 
effluxion of time, and the business will in future be carried on by 
Mr. Reuben Hunt under the style of ‘* R, Hunt and Co,” 


MAKERS of cultivating, road making, and mining tools are re- 
ceiving a large number of orders from South America—particularly 
the East Coast—from India, Australia, and other p . The 
orders promise to keep them fully employed for two or three 
months at least. 


THE Russians at erg are said to be showing extraordinary 
energy in the completion of various naval works. The first Crown 
dock will be opened in January, instead of May; the cost of the 
work is 2,400,000 roubles. In this dock is to be p the first of 
the war ships now building at Sebastopol, to be completed in May. 
THE Vienna correspondent of the Standard says experiments are 
being made at Professor Lieben’s chemical laboratory with a new 
gaslight invented by Dr. Auer. ‘‘ A cotton wick, saturated with 
an incombustible metal solution, is introduced into the flame of an 
ordinary Bunsen lamp, the result being a light similar to the incan- 
descent electric light.” 
A CASE of some interest was recently brought before the magis- 
trates by Messrs. Waterlow, who prosecuted one of their com- 
itors at the Mansion House Police-court for absenting himself 
rom his work without giving notice, owing to a dispute between 
the prosecutors and the Printers’ Trade Union. The Lord Mayor 
ordered the defendant to pay 15s, as damages. 


MESSRS. ARMSTRONG, MITCHELL, AND Co., of Newcastle, have 
received an order from the British Admiralty to build two compo- 
site gun vessels of a new type. They will have a displacement of 
672 tons, and their engines will be 1000-horse power, They will 
in either case be armed with six 5in, steel breech-loading guns, 
with Gardner and Nordenfelt machine-guns, and with torpedoes, 


OBJECTIONS are being made to the proposed carrying out of the 
New York aqueduct scheme for the new water supply of the city. 
One interested party is actually trying to “create an alarm by 
alleging that the water in the proposed fake will be impure because 
of its — and the Sanitary Engineer says, “‘a movement is 
being made to induce the New York County Medical Society to be 


pavement and 





e | the tail of Mr. Potter’s dog to wag this assertion.” 


_ THE number of prizes awarded by the Paris Academy of Sciences 
is increasing roars not less than thirty-three being offered for 
competition in 1886, The total of the sums to be awarded is more 
than £3000, exclusive of some of which the value is to be deter- 
mined according to the merits of competitors, and the Bréant prize 
fora cure for cholera. Dr. Ferran was not even mentioned in the 
verdict, and the interest of the £4000 was given to several writers 
on the etiology of cholera. 


THE drawing of the lottery in connection with the Antwerp 
Exhibition, which is appointed to take place next month in the 
Palais des Beaux Arts, Brussels, will be effected by means of 
six wheels, ..ch containing the ten figures from 0 to 9; and the 
winning numbers will be determined by the succession of figures 
from the six wheels, The successive drawings will correspond with 
the numbers of the prizes in the official catalogue, beginning with 
the “gros lot” of 100,000f. Among the prizes bought in the 
se section are knives, scissors, an aneroid barometer, a piano, 
umbrella stands, a coal box, fire irons, a Musgrave slow-combustion 
stove, letter balances, washing and cal ing ines, and 
various filters. Belgium contributes two office desks, six iron 
safes, and an electrical machine, but not a steam engine, as 
rumoured. 

On Wednesday evening the working menof Birmingham testified 
in a most gratifying manner the high appreciation which they 
entertain for their celebrated fellow townsmen, Messrs. R. and G, 
Tangye, of engineering fame. A large meeting, presided over by 
the Mayor, and attended by several of the seven Parliamentary 
members for Birmingham, was held in the Town Hall, when an 
dress was presented by the working men to Messrs. Tangye. 
After speaking of the many services which Messrs. Tangye had 
rendered to the town, and of the cd greg which they taken 
i i ducation, as applied to the many trades and 








im p ting ’ 
industries of the district by establishing a school of art, the address 


set forth that the op g of the sp 
none under the control of any municipality in the kingdom, and 
in the establishment of which Messrs, Tangye took a prominent 
part, afforded a fitting opportunity for the operative population 
to express their gratitude for the efforts which Messrs. Tangye had 
made to promote the well being and prosperity of the great mass 
of the people, 


ACCORDING to an article by Gibel—Oest. Zeits. fiir Berg-u- 
Hiittenwesen, 1885, s. 14—all work at the sulphur mines of 
Swoszowice is suspended, the p t price of sulphur precluding 
their being carried on at ———- The mine, two kilometres south 
of Cracow, was commenced as long ago as 1422. The workings are 
in the Jurassic formation. There are two layers of sulphur-yielding 
earth, each com of a dark grey marly clay, through which the 
sulphur is distributed in the form of concrete masses, varying in 
size from lin. in diameter to no larger than poppy seed. These 
beds are separated by a vein of fibrous gypsum fluctuating between 
three and six fathoms thick. The roof is of clay containing 
ay and enclosing lumps of sulphur weighing as much as 

4lb. The total depth is about thirty fath The sulph 
yield averages 10 percent. The smelting of the crude 
performed in gallery furnaces, the yield being a 
cent. For some years past the product has 

. lsd making carbon Loner gang which is largely emp 
a phylloxera cure throughout the: grape-growing i 
Austrian Empire. ares 


SPEAKING of the “ accidents” on the new Croton aqueduct, the 
American Contract Journal says:—‘‘Ten men killed in three 
instalments in a little more than a week is a fearful record for any 
work, and it is time that some other body than a stupid coroner's 
jury id attention to this fact. Five men were killed in shaft 

o. 3 on Monday of this week and two more in adjoining 
shafts on the next day, while the death of three men had already 
been recorded for the week before. The shaft in which the acci- 
dent of Monday happened is 385ft. deep; instead of a regularly 
constructed cage, with a guides and safety appliances to 
transport men and material up and down this shaft, an. 
bucket was still being used, such as is ordinarily employed in shaft 

inking. To prevent the bucket from striking the pr ty of the shaft 
in its long descent, a wooden cross-head running in timbér guides 
was strung loosely upon the hoisting rope and was su to go 
down with the bucket until the crosshead struck supports near the 
top of the tunnel and there rested. On Monday morning while 
sending down five men of the day. shift, this heavy crosshead, 
weighing some hundreds of pounds and wet with its ascent through 
the dripping shaft, froze fast in the grooves of the guide, d the 

ve 


twenty-five minutes that it was stationary at the top of ft, 
and when the signal was given, the bucket down it, 





art gallery, second to 








the running freely through the crosshead; none of en 
around noticed this fact, but after the bucket had descen ie 
shaft some distance, the vibration of the rope shook the frozen 
timber loose and it fell, struck the bucket attachment, broke it, or 
the rope, and the bucket and men were precipitated to the bottom 
with the fatal results mentioned. The r’s jury lacently 
render the stereotyped verdict of ‘came to their death by an 
accident of their own carelessness and negligence,’ and this is about 
all the obituary the victims are likely to receive from that fatal 
neighbourhood,” 
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In making our annual review of engineering progress, the 
state of trade in the United Kingdom always demands men- 
tion first, as the full occupation of the ever-growing number 
of engineers depends on trade, and on the extent to which 
trade developments are making new engineering works 

















necessary and enterprise hopeful. The opening up of new 
industries or new directions of enterprise cannot 
chronicled as a feature of the past year; and capital has 
not been offered many either promising or sound adven- 
tures, and established trade has continued, as during the 
past few years, to be generally—but with many instances to 
the contrary—in a languid state, and the fainting fit seems 
to affect the greater part of the world. The misfortune 
of our competitors abroad in the want of trade in many in- 
dustries is to some extent our consolation; but consolation 
is not satisfaction, and satisfaction cannot be felt whilst we 
believe we can see that trade might be better if the proper 
course were taken. In some respects we have ourselves as 
a nation to blame, and individually many manufacturers 
have themselves only to blame. With nations as with 
individuals, trade goes to those who have some speciality 
to offer—special in sort, quality, or price. For many years 
England had at least two of these in favour of most of 
what she exported; now lowness of price is the chief 
recommendation. Protection abroad has encouraged 
manufactures in many countries which were our 
best markets; but, with minor exceptions, these 
countries are still unable to compete with us in 
price. The result is that some of these countries, 
and notably within the past few years the United 
States, devote their energies to the production of the 
really good instead of the cheap, and in the sale of 
these they have succeeded much abroad and not a little in 
England itself. “The best is the cheapest,” is an old cry, 
and is one which may be successfully used by a competing 
country in countries where people have grown tired of the 
cheaper English goods, and proved that cheap may be 
dear. “English” was synonymous with good, but the race 
in the rapid acquisition of wealth amongst the ever increas- 
ing number of English manufacturers caused the lowering 
of prices, and to some extent the unnecessary lowering of 
quality. Prices were lowered more rapidly than improved 
methods lowered the price of production. English makers 
thus brought themselves to the level of successful attack b 
others; an attack doubly successful at a period when fait 
in the quality of English goods had begun to lose its hold. 
Thus, to take American competition alone as an example, 
we find America supplying horself with every mechanical 
and hardware requirement; she does not want ours; she 
succeeds with high-class goods in some European markets 
that were ours, and those European countries are now 
better than ever able to make the cheaper kinds of goods. 
Thus, although Protection might be a bad thing in Eng- 
land for our manufacturers, it has fostered the manu- 
facturers abroad enough to modify the whole course 
of our trade. We no doubt can make as good 
an article as ever we did; but that is not enough. 
We must make a better article than ever, and even with 
this we have in some markets to make buyers believe in 
our quality again. With the cheap articles we have also 
a battle to fight; for the rapid rise of new industries in 
small manufactures under Protection—as, for instance, in 
Germany—has accustomed the artisan class to changes in 
modes and method, and manufacturers are there not only 
able to introduce at once any new thing that is good, or 
will reduce prime cost, but they do it, and export goods to 
England, and sell even the Sheffield specialities in Sheffield 
shops at a lower price than Sheffield manufacturers can do 
it. In some cases this is the fault of the men, who are blind 
in their opposition to change in the way of doing things; but 
in others it is the fault of the manufacturers themselves, 
some of whomareeverready toturn their back onanew inven- 
tion rather than examine its merits, until they ar aGerman 
firm is saving 20 per cent. in the cost of ufacture of some 
such article as scissors by its means, German manufacturers 
are, moreover, ready to make to suit any market, and to 
accept a lower profit than most Englishmen deem neces- 
sary, To go to much larger things, it is the same in 
bridge work. If an English maker is asked to tender for 
a girder not quite of the sort he has been accustomed 
to make, he immediately wants to charge more, 
because the designer has presumed to make a change, 
which he thinks will give him a little trouble, or = 
refuses to tender. An American, on the contrary, wiil not 
object to a design simply because it is new, and does not 
suit the present arrangement of his drilling, punching, and 
shearing machines, but will immediately begin to think 
out the simplest way to suit himself and his plant to 
the job. Witness the numerous bridges recently built and 
building in Canada and elsewhere. Some of these are 
actually being built of Scotch open-hearth steel, the duty 
on which is as much as it would be on the bridge; yet the 
wee are being made by Americans. The bridges are 
partly rivetted and poy pin bridges. They are made in 
American shops, and put together in their places. Tension 


ria, | bars have pin holes drilled in them, which are within a 


fiftieth of an inch of their proper distance centre to centre, 
though 40ft. to 50ft.apart. Some English builders would not 
like this exactness, but itisabsolutely necessary ina pin bridge 
designed well, and not havinginitagreat unnecessary weight. 
A number of the Pullman type Jom for the Continent, 
and for a company with a large amount of English capital, 
are now being made in France, “ because of the numerous 
details to which English makers and workmen are not 
accustomed and would not do without a lot of trouble.” 
Hence French men get the work. 

These are, however, only a few of the minor causes of 
our loss of trade; but the improvement in the competitive 
power of foreign manufacturers will continue to lessen 
the readiness of capitalists to embark in industries at home, 
unless we more readily adapt ourselves to necessary changes 
and make ourselves proof against being easily “cut out.” 
Things are rather brighter than they were, and steel rails 
are again going to the United States, probably owing to 
the rapid wear which has been found to take place in large 
quantities of American rails. Hopes are entertained of 
trade in China, and all countries have their eyes open to 
this. Germany and America are both on the alert for the 
railway work, of which there is much promise there. 
Belgium looks more hopefully in the direction of Africa 
than we do, and we are paying about half the atten- 
tion we should to improving our relations with our 





colonies, It may be some consolation to remember that 
as long ago as 1752, Parliament was petitioned by the 
trading ¢ against the Hudson Bay Company, on the 
ground of a harmful monopoly likely to lead to Free Trade 
and increase the depression in e, which they said was 
so bad because they had meet severe competition from all 
parts of the world. 

Few years have, during the past half century, passed 
away carrying with them the records of so little completed 
civil engineering work. In England a train has been run 
through the Severn Tunnel, but it has not been opened 
for general traffic, although it will on the 5th inst. be four 
months since the ttonwal, preliminary opening took place.* 
Arrangements have been made to commence running coal 
trains on the 9th inst., direct from Wales to Southampton. 
The Act for the construction of the tunnel was obtained 
in 1872. Between that date and October, 1879, the Great 
Western Railway Company sunk five shafts and drove 
about three miles of headings to prove the nature of the 
ground. The headings under the river were within 130 
yards of meeting: when the works were drowned out by 
the sudden breaking in of a — land spring on the 
Welsh side, which completely filled the tunnel. The 
contract was then let to Mr. Walker, who erected extra 
pumps, and by December, 1880, succeeded in draining the 
works, and from that time to the completion the work 
progressed steadily, with the exception of a few but great 
difficulties, The total length of the tunnel is 7664 yards. 
In October, 1883, the spring which originally drowned 
out the works of the Company was again tapped at 
a lower level. The volume of water on this occasion 
was 27,000 gallons per minute. The pumping power at 
Sudbrook when this happened was equal to 11,000 gallons 
per minute, and after three weeks’ continuous pumping the 
water in the shaft was lowered sufficiently to show that after 
the first rush the pumping power was equal to the supply. 
This water had to be built out of the Tunnel by heavy 
brickwork headwalls,and extra pumps were erected of suffi- 
cient capacity to deal quickly with the greatest flow of the 
spring. The entrance to the tunnel on the English side 
is through a cutting 1} miles long and 60ft. deep at the 
deepest end. The entrance to the tunnel on the Welsh 
side is also through a cutting about one mile long and 6Oft. 
deep at the tunnel mouth. As both these cuttings lie in 
the marsh-lands adjoining the river Severn, heavy sea 
banks have been tipped to prevent high spring tides from 
entering the tunnel. The brickwork with which the 
tunnel is lined varies from 3ft. to 2ft. 3in. in thickness ; 
it is built of vitrified bricks set in Portland cement 
mortar. Sir John Hawkshaw is chief engineer, with him 
is associated Mr. Charles Richardson, of Bristol, who pre- 

red the plans for Parliament, and commenced the work. 
Mtr. A. G. Luke, as resident engineer, represented Sir 
John Hawkshaw. 

The Mersey Tunnel} has been completed. <A train was 
run through it on the 21st ult. It was inspected on 
Tuesday last by Major-General Hutchinson, and will be 
formally opened on the 29th inst. by the Prince and 
Princess of Wales. Mr. James Brunlees and Mr. Chas. 
Douglas Fox have thus completed a difficult undertaking, 
and will, with the contractors, Messrs. John Waddell and 
Sons, deserve the credit and praises which will be bestowed 
upon them on the 29th. 

The ship canal between Cronstadt and St. Petersburg 
was opened on the 27th May last.t It is seventeen miles 
in length and 22ft. in depth, with a width of from 180ft. 
to 240ft. 

Germany has decided upon constructing a North Sea 
and Baltic ship canal, and the Reichstag will soon be 
asked to vote a money for it. In referring to the pro- 
ject the Berlin Post says :—“ Prince Bismarck is not the 
first statesman who devised a waterway between the 
German Ocean and the Baltic available for war and trading 
vessels of the largest size. At the time when Wallen- 
stein’s ‘Grand German’ schemes seemed to be near their 
execution, this statesman, who among his other dignities 
was appointed Imperial Admiral, cast about to establish a 
German sea power on the Baltic, and conceived the idea 
of uniting both German coasts by a canal running through 
Schleswig-Holstein. But with the other high-flying plans 
of Wallenstein, this idea came to nothing, though it was 
shortly afterwards taken up by Cromwell, who, when 
Protector, in close alliance with Sweden, aimed at securing 
to England by this enterprise the hegemony of the Pro- 
testant nations of Northern Europe. His plan indeed 
went so far that the line of the projected waterway was 
actually fixed. Leaving the Elbe, the canal was to follow 
the Eider, and passing through the Lake of Schwerin, 
enter the Baltic near Wismar ; which would thus be con- 
verted into a kind of Northern Gibraltar. But technical 
difficulties delayed the commencement of the enterprise, 
and death snatched away the mighty man before he suc- 
ceeded in removing the difficulties that stood in his way.” 

The Manchester Ship Canal Company is before Parlia- 
ment asking for powers to pay dividend out of capital 
during construction. Although a start has been ein 
the work of constructing the canal, the scheme is even 
now causing wrangling among some of its warmest 
supporters before Parliament. The proposal to pay 
dividend out of capital is likely to raise something of a 
controversy before the Committees. But the Salford 
Corporation is also promoting a Bill to amend the Canal 
Act in various ways, and over this measure there is a good 
deal of soreness where all have been supposed to be in 
accord. The chief feature of this Salford Bill is a provi- 
sion authorising the Corporation to take a quarter of a 
million of pounds worth of shares in the canal under- 
taking, and this proposition caused a lively and not quite 
creditable scene in the council-chamber a few days ago. 
The Corporation having some time back a resolu- 
tion in favour of such power being asked for, a special 
meeting was called to confirm—or reject—that resolution. 
On the proposal to confirm the resolution being made, 
opposition was at once presented, and befure the meeting 





* Tue Enainerr, 11th September, 1885; 26th September, 1884. 
{+ THE Enotnerr, 2nd January, 1885, p. 10; 14th August, p. 124; 7th 
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was over a good many councilmen had itously | between the north and south piers of the main group have 
bestowed new names on each other. Ultimately, although | been erected, and about 30ft. in length of one of them 
urgency was pleaded, and the meeting was as and | have been rivetted up. The top bed-plate of the north- 
representative as could well be , the matter was | west pier has been rivetted up, and the skewback is now 
adjourned for a week. These proceedings are not calcu- | being erected on the top of it. The top bed-plate of the 
lated to raise the credit of this body of councillors, and | north-east vag is also being erected. Altogether about 

293,000 cubic feet of granite have been delivered up to 


they may prove troublesome to the promoters of the 
canal. 


The Panama Canal work is still proceeding; but with- 
out actually visiting the works, it seems almost impossible 
to obtain facts concerning it. American papers when they 
print original information condemn the whole thing, say 
that but a comparatively small amount of work has been 
done at great cost, and that financial difficulties of an in- 
superable kind stare the company in the face. The book* 
by Mr. J. C. Rodrigues, LLB, ives a most unqualified 
condemnation of the whole of the work done, the way of 
doing it, the money expenditure, and the state of the 
finances of the company. He says that the quantity of 
work done and to be done have both been falsely stated, 
and that much of the costly dredging and excavating plant 
sent out has turned out useless. In 1883 the company had 
used over eight and three-quarter millions sterling out of 
the estimated cost of twenty-four millions, or about 37 per 
cent., and had done about 1 per cent. of the excavation 
work. French papers generally take blindly what M. de 

- Lesseps tells them ; but the Economiste Francaise says that 
unless the company is thoroughly reorganised, “we shall 
see the most terrible financial disaster of the nineteenth 
century.” The New York World sent Mr. Rodrigues 
specially to report on the work; and although we may 
m “ren something for American antipathy to the project, it 
must be remarked that the publications of this paper, and 
others that have not simply copied French journals, have 
supported the statements of Mr. Rodrigues. 

e project for constructing a shi across Panama 
—or rather Tehuantepec—is still seriously entertained, 
and a lengthy paper or address was read before the 
American Association for the Advancement of Science in 
— last, by Mr. E. L. Corthell, who is assuciated 
with Mr. Eads. Several men of note have given their 
names to the scheme, but it does not seem probable that 
this will attract capital. 

The Channel Tunnel project is again to come before 
Parliament. Power will be sought to ena'le the South- 
Eastern Railway Company and the Submarine Continental 
Railway Company, and any other body or company, to 
maintain, enlarge, and extend for experimental purposes 
the existing shafts and borings already executed c them 
upon the foreshore at Hongham, Kent, and in, through, 
and under the bed of the Straits of Dover, “with a view 
to ascertain and determine the practicability of makin 
and maintaining a tunnel for railway pu ben 
the Straits of Dover between England and France.” The 
Bill will make provisions for “the event of the said 
experimental Channel Tunnel works proving successful, 
and provides that those executing them or any permanent 
Channel Tunnel works, might within ten years from the 
passing of the intended Act, “be required tosell and transfer 
the same to the Lords of the Treasury, or as the Bill may 
prescribe, upon such terms as may upon, or, 
failing agreement, as may be settled by arbitration,” and 
for enabling the South-Eastern Company to apply to and 
raise capital for the pur of the Bill; and to amend 
section 14 of the South-Eastern Railway Act by increasing 
the amount thereby authorised to be expended for the 

therein mentioned. 

Sir E. Watkin has great faith in the idea that capitalists 
- waning to let him show them how to spend money on 
this job. 

The great Forth Bridge—the largest structure of the 
kind at home or abroad—has been so fully dealt with by 
us during this year,t in descriptions of the bridge and its 
progress, as well as of the machinery employed in its con- 
struction T and the mode of erection, that we need do no 
more here thau describe the recently completed work. At 
South Queensferry, the lower built-up bed steel plates 
have been fixed on the two south main piers, which are 
therefore now ready for the superstructure. The north- 
east pier is practically finished. The tilted caisson for the 
north-west pier was successfully floated on the 19th Octo- 
ber, when she was moved southward into her proper 
position. The mud having been cleared out of the inside, 
a brick wall was commenced on top of the sound concrete 
between the skins, round the whole circumference of the 
caisson. This brickwork is now in progress, and will be 
carried up so as to close the cap in the ironwork, and protect 
the concrete where it would otherwise have been ex 
to the water. The weight of the brickwork, ther with 
about 400 tons of concrete which have been added in the 
centre compartment, have been sufficient to prevent the 
caisson floating again, and accordingly air pressure was 
applied on the 25th Nov., and men are now daily at work 
clearing away the mud in the tubes and air chamber. The 
process of sinking may therefore be said to have fairly 
commenced. Nothing further has been done to the 
Viaduct piers, but the seventeenth span of the girders has 
been completed. At Inch Garvie the lower bed-plates of 
the main piers have been fixed on the two north piers. 
The south-east pier is complete except that a few of the 
capping stones are still to be set. The south-west caisson 
reached its final depth on the 2nd October, and the concrete 
having been carried up to low-water level, the masonry 

been commen and has already reached tide 
level. A commencement is now being made with the 
erection of the horizontal compression tubes between 
these piers. At North Queensferry all four main 
piers are ready for the superstructure. The cantilever 
od remains at the same level as in September, but the 

iaduct piers have been raised about 8$ft. since the 
raising of the girders was commenced, but nothing 
is being done at this part of the work at present, as there 
is no necessity for pressing this section during the winter 
months. Of the superstructure both the horizontal tubes 
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date, of which 254,000 cubic feet are set ; about 84,720 
cubic yards of rubble masonry and concrete are in posi 
tion, and 15,000 tons of cement have been used. The 
twelve great skewbacks are now in pro of construc- 
tion or erection. As already indicated, those for the two 
Fife north piers are in process of erection ; the other two 
for Fife are nearly ready for removal to the piers. The 
four for Queensferry are well advanced, and those for Inch 
Garvie have been commenced. Including the horizontal 
tubes for Fife and Garvie now being erected 2300 lineal 
feet of tubes of 12ft. diameter have been drilled, and 2000 
lineal feet of Sft. tubes. Of the lattice tension members 
about 3300 lineal feet are ready for erection, and the top 
junctions for Fife and Queensferry are about half finished; 
18,200 tons of steel have been delivered at Queensferry, 
including 2500 tons for viaduct spans. The number of 
men employed on the works averages about 2000. 

The most curious looking bridge ever built is now in 
course of construction by Messrs. Westwood, Bailey, and 
Co., for crossing the Indus at Sukkur.* In design it is a 
cantilever bridge, 790ft. span, and looks like a couple of 
special jib cranes supporting a central girder of It 
is a sort of caricature of the Forth Bri ge. 

There is one question concerning bridge structure and 
bridge material upon which action should at once be 
taken by the proper authorities, We refer to the Board 
of Trade rules with reference to wrought iron and steel 
bridge structures. In the commencement of this article 
reference has been made to the decline of English bridge 
work.where American builders have any chance of com- 
peting. Indirectly it may be fairly contended that this is 
to some extent the result of the English Board of Trade 
rules for railway bridges. The rules, as they now stand, 
are not only perfectly useless for securing safety, but they 
indirectly put a premium on bad materials. This, 
taken with the fact that a Board of Trade inspection of a 
bridge must remain a farce so long as these rules are in 
force, places the public safety completely in the hands of 
the bridge engineer or of the resident engineer, or inspector 
representing the engineer on the work. A bridge that 


would be passed by the English Board of Trade would 
require strengthening 5 per cent. in some parts and 60 per 
cent. in others before it would be either by the 


German Government or by the leading bridge build- 
ing companies in America, aud yet it is known 
that most of the German or American bridges have a 
lighter ap ce than our own. The Board of Trade 
rules demand only that there shall be a square inch of 
section for every 5 tons stress if of wrought iron, and of 
6°5 tons if of steel. Thus any material, however rubbish- 
ing, may be employed. Even if it have only a tensile 
strength of a fraction above these figures, it will be 
by the Board of Trade. Thus the safety of a brid 
depends entirely upon the good faith and ability of the 
engineer to see that good material is used. There is no 
reason, except honesty, for putting good material into a 
bridge, and unscrupulous men will say common material 
is good enough when anything will pass the Board of 
Trade. There is no doubt that this feeling actuates bridge- 
building to a considerable extent; it encourages the con- 
tinuation of unsatisfactory design and workmanship, and 
a result of years of working under this rule is that a 
system has grown up which it will not be easy to leave, 
and a disinclination to any but the good-enough policy is 
sufficiently widespread to make it really difficult for any 
— to get bridges built which are out of the 
ordinary run. “Bridge and girder angles and plates” 
in price lists of iron, heads the section devoted to an inferior 
kind or make of iron—a fact which alone shows the notions 
held concerning what will do for bridges. It no doubt 
often happens that thickness of plates is necessary for stiff- 
ness only, and not for strength, and for this a common 
brand will have the necessary qualities; but this only 
shows that the plate girder system is adopted where 
another system would be better mechanically and econo- 
mically. In one recent case, which is typical of many, an 
engineer had designed bridges at considerable trouble, but, 
to suit the custom of the rtd makers’ trade, he had to 
submit to an increase in weight, which changed his bridges 
from economical to ordinary bridges in this respect. He 
also endeavoured to work more on the German system of 
using lattice girders under 100ft. span, as well as above 
that; but the difficulty of getting light lattice girders 
built with sufficient care, instead of with that rough-hedge 
carpentering in iron which is about the quality of most 
plate girder work, was so great that he had to give it up, and 
return to the heavy uglinessof the plate girder. He had tried 
toget larger bridge girders made without plate work, and with 
greater depth, necessitating long tension bars, but the diffi- 
one A which has been experienced in getting these long bars 
made sufficiently accurately to length, so that one might not 
be sagging while its neighbour was being stretched ie un- 
due load isso great, that he will have to give up the attempt 
unless he makes his sections much heavier than is n 
except to cover bad workmanship. Now, this sort of 
thing is a daily-acted fact, but the chief American and 
Canadian bridge builders are accustomed to make lighter 
bridges, and there is no finer work done in the world than 
that they turn out at the present time. There is now 
about to be built a new bridge over the St. Laurence—a 
big bridge. It will be made of British steel in Canadian 
works. Hundreds of bridges have been made during the 
past few years for Canada, and we have made hardly any, if 
any, of them, although much of the material has gone 
from our shores, and paid as high a duty as it would have 
id if our men had been paid the money to work it up 
into bridge forms. We lose trade in all directions by the 
stubbornness and inertia of our manufacturers, and it will 
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probably be a long time before we can make many of the 
— foremen, and workmen in our bridge and 
girder yards understand that something more of the nature 
of an instrument of precision than a sledge hammer and 
drift may be used without great expenditure either of 
time or money in girder constructing; and that with suit- 
able designs the drilling and boring machine may have to 
take the place of a blunt shearing machine, and punching 
machine with blunt punch and blunt edged die. 

The rule to which we have been referring was useful in 
its day, and was adopted by the Board of Trade upon the 
recommendation of civil engineers. The Board is there- 
fore not to be blamed for it, and steps ought at once to be 
taken by the Board to obtain the opinion of civil engineers 
who are amongst the leaders in modern practice; not 
of those who, though eminent as engineers, are beyond that 
age which admits pach va to be necessary in any rules they 
have long been accustomed to work with. If the rule for 
iron and steel girders were made more like that for cast 
iron girders, ¢.¢., framed so as to leave it to the engineer to 
make the best bridge for the work, the end would be ob- 
tained. If, for instance, a rule were made that a brid 
should carry a breaking load equal to, say, five times the 
load it would have to carry, engineers would have more 
freedom in choosing and enforcing designs which would 
pay for extra labour by better disposition of materials, At 
the present time no rule or uniformity in practice prevails, 
and the circumstances and conditions of bridge building of 
to-day make rules that were eminently suited to their time 
unsuitable for the day. A greater factor of safety must 
in many cases be adopted than has been hitherto used, for 
it is proved beyond doubt that where the traffic on a 
bridge is ms the deterioration in strength bears a very 
decided relation to frequency of loading and unloading, 
although the burden may be small compared with the 
calculated breaking load. 

The Board of Trade rule of 65 tons for steel has been 
relaxed in the case of the Forth Bridge, where 7°5 has 
been ted, but it is needless to say that, with what 
may called 30-ton to 37-ton steel, this stress is not 
too heavy for general application, but it would be 
were it intended. In many such as main 
members in tension, only about three-fifths of this 
stress will be visited upon the material; but as more than 
half of the 42,000 tons of steel which will be used in this 
bridge will be in compression, a higher stress may be 
visited upon it, and these differences in the apportionment 
of sectional area are the more satisfactorily arranged as a 
steel of from 30 to 33 tons tensile strength will be used 
for tensile members, while steel of from 34 to 37 tons will 
be used for compression members, In all cases of bridge 
design differential factors should be used instead of a slap- 
dash all-round factor, which in some parts of a bridge is 
too high, and in others as much too low. 

Not long since we briefly referred to one of the points 
here raised in our “ a — * an American 

r, quoting our paragraph, s the following :—“ It 
ae itle that our contemporary has just learned that our 
bridge-building firms are cutting English builders out of 
colonial markets not only for bridges of all ‘ordinary 
sizes, but many of extraordinary size. They have only 
themselves to thank for their Board of Trade rules, The 
past greater cheapness of their raw material has enabled 
them to substitute weight of metal for the scientific adap- 
tation of sizes and shapes in use with us; and for a lon 
time their products found sale under the name of Britis 
solidity of construction. But now that pig iron, Bessemer 
rails, and refined iron in bars is only 4 dols. to 5 dols, 
per_ton, and common iron only 5 dols. to 6 dols, cheaper 
in England than here, and they are met with such state- 
ments as those lately made by Baker, that members. of 
some English bridges would require strengthening to the 
amount of 60 to 160 per cent. before being up to American 
staudards, there is no doubt about the cutting of their 
trade. The editor of Tue Exaineer should not have 
allowed the implication contained in the sentence ‘for 
bridges of all ordinary sizes’ to have appeared ; for as long 
ago as the building of the Intercolonial Railway, Clarke, 
Reeves, and Co. got all the long and ordinary spans, the 
English builders securing only girders and structures not 
requiring trussing.” ‘The spans requiring accuracy of work- 
manship thus went tothe Americans, We do not say this 
was of itself the sole cause. 

A very fine steel cantilever built-out bridge was com- 
pleted in September over the St. John River, at St. Johns, 
affording railway communication between the State of 
Maine and the United States, or generally between New 
Brunswick and Nova Scotia. The main river span is 
477ft., supported on granite piers 9ft. by 27°5ft. at top, the 
higher one being 96ft. in height. From one pier 262ft. 
were built out. The centre girder suppor by the 
cantilevers is 143°5ft. span. It is proportioned to sustain 
a train load of 1°25 tons per foot run, or two engines 
weighing each 45 tons and with tenders. It was con- 
structed by the Dominion Bridge Company, of Montreal, 
of mild open-hearth steel, having an average ultimate 
tensile strength of 60,000 lb., or not quite 27 tons, and an 
elastic limit of 36,000lb. The design was made by the 
chief engineer of the Dominion Bridge Company, Mr. J. 
Abbott. 

London, it must now be sup , is to have another 
eastward bridge over the Thames. The new bridge is to 
have a quaint architectural exterior sketched by Mr. 
Horace Jones, the City Architect, but the bridge is to be 
built from the designs of Mr. John Woolf Barry, who 
will, however, retain Mr. Horace Jones’ suggested 
exterior, as the bridge is to be constructed under these 
two gentlemen jointly. 

The contracts for the first — of the crowning work of 
Mr. J. F. Bateman, the Thirlmere water supply to Man- 
chester, have been let. The first works will consist of 
about five and three-quarter miles of tunnelling, a mile 
and a-half of open cutting, and the masonry and other 
work connected with this. The first part of the work, of 
which an interesting account is given by Mr. Bateman in 
his book on the Manchester Water Supply,* will be a 
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tunnel of nearly three miles in length, and 270ft. below 
the.surface. The aqueduct is to be constructed to convey 
50,000,000 gallons per day. 

With the exception of a neat cottage, there will be no 
observable indication of the point at which the water is 
drawn from the lake—none, at least, which an ordinary 
visitor would recognise. On leaving the tunnel, the 
aqueduct will issue in the valley leading to Grasmere, 
keeping the high land above Rydal and Windermere, 

ing under Chapel Green, Nab-Scar, and Skelgill Wood. 
Tn this latter case, after two or three years, it will be hard 
to discover where the ground has been disturbed. Cross- 
ing Troutbeck by inverted iron a pr pipes, covered over 
with earth, it will be taken behind the residences of Hole 
Hird, St. Catherine’s, and Elleray, by a tunnel, passing 
Windermere railway station, about two miles to the east. 
The valleys of the Kent, the Lune, the Ribble, and others, 
will be crossed by inverted syphon pipes, the rivers being 
ear over by bridges. When it reaches the neighbour- 
ood of Bolton the water will be conveyed in cast iron 
pipes, main] —~, public roads, to the existing service 
reservoirs of the Manchester Corporation, and then dis- 
tributed to the inhabitants. There will be nearly thirty- 
three miles of 40in. cast iron syphon pipes, nine miles of 
36in. piping, and, besides these, about eighteen miles of 
33in. size. 

The Liverpool Water Supply Works have lately been 
much before the public in a very undesirable aspect. The 
Water Committee of the City Council, at a meeting held 
on the 23rd October last, decided that Mr. G. F. Deacon, 
the resident engineer at the Vyrnwy Waterworks, should 
make a report to the committee as to the stability of the 
Vyrnwy embankment, and the manner in which the works 
are generally being carried out. This report has accord- 
ingly been prepared and submitted to the Water Committee, 
The — is at present denied to any but members of the 
Council, a course which seems very absurd when it is re- 
membered that it must soon become public property. Mr. 
Deacon’s report commences with a description of the pre- 
cautions taken to secure the best ntorecrs 2 and best condi- 
tions of their use for the dam, and he concludes by saying his 
report “is an investigation of the stability of a section of 
the masonry dam under certain extreme conditions towards 
which the facts tend, but which, in the nature of thin 
they cannot reach, When the reservoir is empty, the 
centre of pressure cannot approach nearer to the inner toe 
than four-tenths of the base, and, when full, it cannot 
approach so near to the outer toe as four-tenths of the 
base. This is the case even if the rock be conceived to be 
so porous that the full pressure of water from the reservoir 
intrudes beneath the dam to a distance of 40ft. from the 
inner toe. If, therefore, the material of the dam is capable 
of sustaining the tendency to crush, it is perfectly stable. 
When the reservoir is empty, the maximum pressure tend- 
ing to crush the material occurs at the base near the 
inner toe, where its average value is less than nine tons 
per square foot. When the reservoir is full, the maximum 
pressure is transferred to the neighbourhood of the outer 
toe, where its average value is less than nine tons per 

uare foot. The tests of Professor Unwin, C.E., and 

essrs. Kirkaldy and Son, taken in connection with the 
mode of construction, show conclusively that the ultimate 
resistance of the materials of the dam to crushing, two 
years after construction, exceeds 150 tons per square foot. 
It is, I think, certain that every other vertical section of 
the dam is, in virtue of its design and construction, no less 
strong than the typical section adopted for the purposes of 
the calculation. In my judgment, the masonry dam under 
consideration is well suited to its purpose, and has an ex- 
ceptionally high factor of stability, so high, indeed, that 
no doubt whatever as to its abundant sufficiency can be 
reasonably entertained.” The appendices to the report 
contain reports by Professor Unwin as to the strength of 
stone and materials used in the masonry dam, and of 
Messrs. D, Kirkaldy and Son as to the strength of the 
materials, 

An important addition to the New York water supply 
is being made by the construction of a new aqueduct from 
near the Croton dam to New York, by a line much more 
direct than the existing aqueduct, which is overtaxed. A 
new dam is to be built at Quaker Bridge, by which the 
available capacity will be raised to 32,200 millions of 
gallons, or sufficient to cover 9400 acres 9ft. in depth. 
The dam is to be of masonry, 178ft. above the river Croton 
bed, and below this the foundations will have to be carried 
about 100ft., making the total height for about 400ft. in 
length approach 300ft. The width at the base will be 
about 200ft., and its total length will be 1300ft. The 
aqueduct now being built has a maximum capacity of 
320 millons of gallons per day, and its total length to the 
reservoir in the centre of New York is a little over thirty- 
three miles. 

A big piece of submarine rock destruction for the im- 
provement of navigation was completed by the blowing 
up of Flood Rock Hell Gate, New York Harbour, on the 
10th of October,* by means of 270,000 lb. of explosive 
lodged in holes in about nine acres of honeycombed rock. 
Hell Gate was the scene of similar operations by which 
Hallet’s Point was removedt+ on the 29th: September, 1876. 

One of the largest pieces of river-work now in hand is 
the Ribble improvement, in connection with dockst also 
in course of construction, under Mr. E. Garlick, Mr. T. 
A. Walker being the contractor. The river works will 
involve some miles of tipped rubble training wall and 
about two millions of cubic yards of dredging. Rapid 
progress is being made with the new bridge over the Tay,§ 
now being constructed under Mr. W. i. and Crawford 
Barlow by Messrs Tancred, Arroll, and Co. This and the 
Forth Bridge constitute two examples of expenditure of 
very large sums over very small areas, and both expected 
to earn a dividend on their great cost by a comparatively 
small saving of distance and time. 

When we wrote at this time last ) ear, the agreements as 
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to the widening of the Suez Canal had reeently been con- 
cluded and work was forthwith to be commenced; but 
although steamers with electric lights are now allowed to 
pass through a portion of the Suez Canal at night, which 
18 @ ny gain, nothing is yet being done to widen the 
canal as agreed upon. It is understood in Alexandria that 
the delay is not caused by M. de Lesseps or the Council of 
Administration. Both are fully alive to the necessity of 
the work in the interests of the public, but unexpected 
difficulty is made by the Egyptian Government. The 
present width and depth of the canal are laid down in the 
original edivial concessions, and alterations in the 
statutes of the company are necessary before the canal can 
be widened. The Khedive withholds his consent; but as 
the consent of the Khedive depends — Nubar Pasha, 
the will of the British Government ought to be supreme. 
The canalisation of the Moselle is again attracting atten- 
tion. The scheme has much in common with the Man- 


chester wom Boye y The Coblentz, Ireves, and several | lam 


other Chambers of Commerce are strongly in favour of the 
project, but some others have not yet approved, and the 
Government have so far declined to undertake the project 
as it has been hoped they would. Failing this, efforts are 
to be made to form a company to carry out the work. The 
pro river canal will be rbout 190 miles long, and 
while = — is to make the sonal pve le for 
larger ships than can now get up, it is ex that great 
relief would be obtained in transit It is said that 
unless this work is done and — lowered thereby, the 
mining and iron industries of halia will be ruined. 
The promoters’ stories are the same all the world over. 

Arrangements have been made with Mr. H. J. Marten 
for a survey to be made of the Grand Junction and Bir- 
min and Warwick Canals from Birmingham to 
London, for widening and deepening the canals to admit 
the traffic of 80 to 100-ton barges, to be either towed or 
worked by steam. The subject has uently occupied 
the attention of local traders, and the Dudley Chamber of 
Commerce had before them on Monday the ae of 
widening the canal between the Black Country and London. 
It was pointed out that iron sent to London by rail cost 
15s. per ton, and that by boat the cost was 11s. 8d. or 12s, 
per ton. The widening of nearly 200 miles of canal, with 
100 locks, would, it is , cost so much money that the 
difference in freight would never pay the interest on the 
outlay. In opposition to this view it was, however, 
remarked that sayconel on the canal the present water 
freights might be reduced one half. A committee was 
appointed to consider the question. 

he Tilbury deep-water docks, of which we have given 
paticulars® have n so far completed that water has 

n admitted. The first contract for this work is still 
the subject of arbitration. The new docks will accommo- 
date any vessel afloat, with the exception only of the 
Great Eastern, and her paddles alone prevent her entering 
the dock. In the t tidal entrance basin, the water 
will rise and fall with the river, though there will never 
be a less depth than 26ft. at the lowest spring tide. It 
has an area of 19} acres, and the depth will be 46ft. below 
Trinity high-water level. The water within the lock has 
a depth of 38ft., and the lock itaelf is 700ft. in length b 
100ft. in breadth. There are three iron gates, whi 
divide the lock into, practically, two locks BBBtt. and 165ft. 
ar phy and these gates will be opened and shut by 
the aid of hydraulic engines. By the side of the lock are 
two large graving doc These are closed by caissons, 
and are so arranged that in the event of anything going 
wrong with the lock, the graving dock could be used for 
the entrance and exit of vessels without any hitch or delay. 
These graving docks will be equal to the requirements of 
vessels of great size, and if the dividing caissons within 
were floated out, the Great Eastern could be berthed 
there. The main dock, from which extend three branches, 
has a water area of 53 acres. The wharves which jut out 
between the branches will be covered with warehouses, 
and branch lines from the adjacent railway will run along 
each wharf, and extend through every warehouse. This 
main dock has a length of 1600ft., with a width of 600ft., 
and a water area of 23 acres with a depth of 38ft. from 
Trinity high-water mark. The branches are 1600ft. long. 
The centre one will be 300ft. wide, and those at the sides 
will have an average width of 250ft. 

In Julyt a splendid line of quay walls was opened at 
Antwerp with Royal celebrations, and thus another 
important Fen of work has been completed towards 
restoring Antwerp to its early dignity amongst the 
greatest Euro rts. 

The subsidence of the tunnel of the Metropolitan Rail- 
way near King’s-cross, to which we referred in our two 
last impressions, is one which draws marked attention to 
the great value of the modern method of constructing 
these tunnels either upon a concrete bed under the whole 
area of the tunnel, or with concrete struts of large section 
between the footings. pe oe concrete reminds us of 
the ever-increasing use of Po d cement at home and 
abroad, and of the extent to which America is now provid- 
ing and taking steps to provide herself with this article, at 
— chiefly impo from England. Although Port- 

and cement is very much less costly than it was, there is 
yet much to be done in cheapening its production. 
Amongst the uses of cement concrete, it is notable that 
at present it is little used as a substitute for the 
old fashioned clay puddle wall in waterworks embank- 
ments, and that no satisfactory method has yet been 
arrived at of building breakwaters and piers in one mass. 
The leakage at the up reservoir of the Leeds water 
supply has been increasing instead of decreasing. From 
the newer lea the escaped water makes its way to the 
outer side of the puddle trench, and is traceable there 
between the rock and the earth above it. It is said that 
the engineers (Messrs. Filliter and Rofe) and the Water 
Committee recommend the purchase, at a cost of a little 
short of £500, of a boring machin @, by means of which 
they propose to make numerous holes from the surface 
down to the rock at the spot where the presence of escaped 
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water shows itself. Into these holes is to be poured 
a cement which will set rapidly in water, and thus create 
a barrier which would prevent further leakage. Should 
this method fail, it is rumoured that the only alternative 
will be that of drawing all the water from the reservoir 
and reconstructing the puddle trench some distance further 
back, so that it may enclose the faulty places. ‘ 

Work, it is said, will soon be commenced on the Simplon 
tunnel, by which the existing line from Geneva to - 
tigni and Brieg will be carried through the mountain to 
Domo d’Ossola, and so on to Pallanza or Stresa, on the 
Lago iore, As this tunnel will be commenced ata 
much lower level than any of the others, it will necessarily 
be longer, the rough estimate ses, kilos., or 124 miles, 
and the estimated cost somewhere about 100,000,000 francs. 
The difficulties of ventilating so long a tunnel, which were 
once thought insuperable, have been pretty well disposed 
of by the experiences of St. Gothard, which is lighted by 
ps pl: at intervals of 1500 yards; and, although the 
temperature is certainly somewhat high—about 75 deg. 
Fah.—the traveller feels no discomfort, while the freedom 
from smoke is greater than in the shorter tunnels. There 
are fifty-six of these short spiral tunnels, extending over 
an regate of 25 miles. Notice has, it is said, been 
given of application to the Canadian Parliament for autho- 
rity to build a tunnel under the Strait of Northumberland 
from Cape Tormentine to Cape Traverse, to connect Prince 
Edward Island with the mainland. At present communi- 
cation is only to be had, during about five months of the 
year, by means of ice boats between Capes Tormentine 
and Traverse. The engineering difficulties in the way of 
the scheme are not considered insurmountable. . 

Lately complaints have been frequent in Birmingham 
respecting the emission of smoke by the tramway engines, 
and this ae helped to direct attention more strongly to 
the cable tramways about to be constructed in that town 
by the Central ways Company from the designs of 

. Joseph Kincaid and Mr. E. Pritchard, the engineers 

for the company, which has acquired the whole of the 
tramway rights. The cable tramway system will probably 
make some progress after this line has been made, and 
the uncertainties removed which have resulted from the 
action of the Steep Grades and Highgate Tramway Com- 
panies. Engineers will probably adopt a system of con- 
struction not affected by any of the patents possessed by. 
the Steep Grades Company. 


Although the lan Pacific Railway an peonienlly 
completed some time ago, the official opening will not take 
lace until May next, when the Governor-General of the 


minion, several senators and members of the Govern- 

ment, and other prominent persons will assemble to take 

in the ceremony. By that time the section from 

loops to the terminus of the Pacific shores will be 
completed, and the whole line, from the Atlantic to the 
sister ocean, will be in full and general operation for all 
purposes. At the present time ew are being taken to 
extend the Dunmore and Lethbridge Railway, which is 
already connected with the Canadian Pacific Railway, to 
the aang of the pon tes A gh cag a ae 

Upon desi “* A oster, C.E., 
a 8c laggy ay mat for encircling Manchester, 
Salford, and adjoining places by a railway for : 
and goods, about fourteen miles in length. Such a system 
of communication is greatly needed in this bury district, 
and it is somewhat surprising that somethin ng of the kind 
has not been done before now. By means of the projected 
scheme about twenty well-peopled townships will be 
accommodated. 

The Hull and Barnsley Railway and Dock, which have 
for several years taken a ‘or place in this article, 
were opened in July* last. It is the most extensive piece 
of railway completed in England for many years, and of 
it and the dock and its machinery+ we have from time to 
time given full particulars and vings. 

The Bills in Parliament do not this year open up much 
aga of new work. There are fewer in number than 

or years, and many of these are for abandonments. We 
cannot conclude this part of our notice of the year past 
and coming without a passing reference to the Institution 
of Civil Engineers, by which English engineering is repre- 
sented. The Institution continues to grow in numbers and 
riches. The members of all classes now number nearly 
5000 in all parts of the world, and the income of the Insti- 
tute is over £15,000 per year, exclusive of receipts from 
investments reaching nearly £54,000. We have recently 
reviewed the publications of the Institution, and will only 
here say that it is high time the representative society of 
English engineering was provided with a more com- 
modious and suitable home. 

The modified Patent Law, from which so much was 
expected, has hitherto failed to uce any remarkably 
08 and novel machinery, and the course of events 

uring 1885 affords not the smallest promise that 1886 
will usher in say shang novelties fit to take the world 
by storm. We have, we regret to say, nothing to record 
concerning triumphs won by mechanical engineers during 
the past twelve months, and the future is not promising. 
We are not to sup that inventors have gone to sleep. 
Are there not some 17,000 patents taken out every year? 
During the year just passed, 16,101 applications were made, 
but valuable and useful inventions are scarce, and the 
publications of the Patent-office do not supply any accu- 
rate indication of the pro of a country. 

The experience acquired during the last twelve months 
with the compound locomotive on the London and North- 
Western Railway does not seem to be encouraging. Mr. 
Webb’s engines have been ly criticised, but he is him- 
self silent. Possibly we shall ere long haveadirect exposition 
of facts from him in the shape of a paper read before 
some of the technical societies. More interest centres on 
Mr. Webb’s experiment than on that of any other maker 
of compound locomotives, because the experiment has 
been made on a larger scale. Probably before 1886 has 
passed away it will be known whether the compound 
engine is or is not to be the locomotive of the future. We 


* Tue EnoingeER, 24th July, p. 73, 
t Tue ENGINEER, 9th January, p. 32. 
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have so fully and recently set forth our reasons for think- 
ing that it is not, as a passenger engine at least, that we 
shall say no more on the subject now. 

It is an interesting fact that in France the Crampton 
locomotive still holds its own against modern competitors. 
The first Crampton engine was designed in 1843. In 
1851 was mat “st the Great Liverpool, the most 
powerful narrow gauge engine probably ever made ; cer- 
tainly by far the most powerful narrow gauge engine up 
to the date of its construction. This engine 
eight wheels, the trailing wheels, with their axle just 
behind the fire-box, were the drivers ; they were 8ft. high. 
The outside cylinders, set mid length of the boiler, were 
18in. diameter, 24in. stroke ; the grate had an area of 
214 square feet: the fire-box 154 square feet, and 300 
tubes 2;*;in. outside diameter—2136 square feet. The 
total heating surface was 2270 square feet, and the weight 
of the engine full 35 tons. The great length of the wheel- 
base of this engine, and the weakness of the road over 
which it ran, were fatal to its success. The engine was, in 
short, in advance of its time. In France smaller engines 
earned fame, and it is stated that the record of the 
Crampton engines which have been used for thirty-six 
years on the Chemin de fer du Nord beats that of any 
other type of engine on the line—a fact which cannot fail 
to be gratifying to one of the few veteran engineers left 
among us. Much of this success has been due no doubt to 
the large bearings and wearing surfaces he adopted, with a 
prescience as rare as it was valuable. 

It appears to be beyond question that there is a con- 
siderable demand for high-speed steam engines properly so 
called. The demand indeed is in excess o supply, use 
although a considerable measure of success has been 
attained by some engineers, these very gentlemen prove by 
taking out fresh patents that they are not yet quite satisfied 
with what they have accomplished. Great things were 
expected from the high-speed engines exhibited at South 
Kensington last summer. It is impossible to resist the 
conclusion, however, that the exhibition in question did 
the reputation of this type of motor more harm than good. 
It is unnecessary to use names, but we may say that not a 
few of the engines employed in supplying power for the 
electric light manifested a want of perception on the 
of their designers, of the true requirements of the high- 
speed engine, which was not creditable to them. It really 
appears that engineers still live who entirely ignore the 
existence of centrifugal force, momentum, and the 
difference in the coefficients of expansion of various 
metals. The designing of a good high-speed engine 
is a complex and difficult operation; and no greater 
mistake can be made than to imagine that because such 
engines are, as a rule, small, they may therefore be made 
by rule-of-thumb. Concerning stationary steam engines of 
large power littleneed be said. The engines of Messrs. Hicks, 
Hargreaves, and Co., Messrs. Galloway, Messrs. Adamson, 
and several other makers, as shown at the Inventions 
Exhibition, represent, we suppose, English practice of the 
best type. Some of the engines shown did not, we regret 
to say, compare favourably with those exhibited contem- 
poraneously at Antwerp, which we have very fully illus- 
trated and described in Tue Encrvzer. The result of 
careful inquiries which we have made goes to show that 
the Belgian engineers do not find it worth their while to 
build any but first-class engines, while English engineers 
do. Although the number of engines exhibited at Antwerp 
was far in excess of the number shown at South Kensing- 
ton, it was very difficult to find anything at the former 
place which was bad. No such difficulty presented itself 
in the Inventions Exhibition. The explanation given is 
that English engineers cannot find a market for a first- 
class engine. This view, it is fair to add, certain makers 
with high reputations will by no means endorse. As a 
matter of fact, however, it does not appear that the cost of 
a really good engine need greatly exceed that of a bad one. 
Steel is cheap enough—so cheap, that its use as a con- 
structive material instead of iron represents little or no 
extra expenditure. Cast iron is not too dear to permit it 
to be used in sufficient abundance. If a rod has to be 
turned, it will not cost more to make it of one diameter 
than of another a shade smaller orlarger. The production 
of good work requires great honesty of purpose on the part 
of all concerned; good tools of the right sort,and knowledge 
of their use and importance, but these things do not mean 
alargeoutlay. We may cite, for example, M. Bollinckx’s 
system of securing everything on shafts, from a fly-wheel 
to a small lever, by forcing it on, no keys being used. It 
seems more than probable that the cost incurred in turning 
a crank shaft and boring out a crank boss with sufficient 
accuracy to render a key unnecessary, need not be as great 
as the cost of boring and turning both to a loose fit, and 
then putting in keyways, and forging and fitting keys. 
“ It is as easy to do a thing right as wrong,” is a very good 
motto to hang up in an engineer’s shop, and it is quite 
certain that if we are to maintain our hold of foreign 
markets against foreign competitors we must not rely on 
. ‘bish as our mainstay simply because it is cheap. 

1 ~bably the most important subject connected with 
mecha. ~al engineering to which we can refer is steel. No 
advance ~ »tever has been made during the last ten 
years towaru. the elimination of the treacherous charac- 
teristics of the . ‘al and there is no reason to anti- 
cipate that it will -e better in 1886 than it was in 
1885. Indeed, there is some cause to fear steel is not 
so good as it was. Steel made by the Bessemer pro- 
cess at all events coes not seem to enjoy the reputation 
it once did. It would be interesting to know why Sie- 
mens steel has come to be regarded by boiler makers and 
engineers as better, in the sense that it is more trustworthy, 
than Bessemer steel; and it may yet be that the product 
of the converter will be mainly devoted to rails and tires 
and axles, while boiler plates will be produced only by 
the Siemens process. So far as can be known, the un- 
expected fracture of steel plates is due to the spreading of 
extremely fine initial cracks in a way very clearly set 
forth in our last impression, and this can only, we fear, be 
controlled effectually by giving the plate a fibrous structure. 
Iron has been much abused for its laminated fracture; 








but it is the lamination of iron that has enabled it to 
attain the high position which it long held. The effect of 
lamination may be made clear by supposing that a boiler, 
instead of being built up of single plates lin. thick, was 
composed of four plates each tin. thick, put together much 
as the coils of a gun are. In the first case, if a crack was 
once developed in, say, the outside of the single plate, it 
would quickly spread inwards, and cause the destruction 
of the boiler; but the outer plate of a shell built up of 


adj four plates being cracked through, the strength of the 


boiler would only be decreased 25 per cent., and the crack 
could not spread through the remaining plates. It is for 
this reason that we look on the metal produced by the 
Corngreaves Company with considerable favour. It 
is made by putting a number of wrought iron rods 
into an ingot mould and pouring steel in. The rods 
become welded to the steel without losing their fibrous 
nature. When the ingot is rolled down this wrought iron 
partakes of the general reduction of section, and thus a 
ap or rod of very perfect mechanical texture is produced. 
t ought to be possible, however, to carry this system 

further, and to produce boiler plates in which iron shall 
be, so to speak, sandwiched, for the express purpose of 
stopping the spread of cracks. How these cracks are 
— is a very important question. They may be 

ue to the cellular structure of the ingot, the cells being, 
of course, due to occluded gases. Some of the cells may 
be quite too small for easy detection, even if an ingot 
were broken across, and yet develope into a dangerous 
crack. A very interesting paper, entitled “Théorie 
Cellulaire des Propriétés de ]’Acier,” by MM. Osmond 
and Werth, has just been published in Paris by M. Dunod, 
Quai des Augustins. This does not refer to the gas cells 
of which we have just been speaking, but to what we may 
term the microscopical structure of steel. We have not 
space to quote from this pamphlet at length, but we may 
state briefly that the theory of the authors, based on 
microscopical and other researches, is that when heated 
steel loses its carbon, owing to dissociation, as it cools 
slowly it re-combines with a portion of this carbon, but 
not all; that some carbon is left free until the steel is 
tempered, when that carbon before free is re-zombined ; 
and that a steel bar really consists of an agglomeration of 
grains of steel secured to each other by a cement. Speak- 
ing of the cooling of an ingot and tracing the struc- 
tural changes down, the authors say, “Finally there 
remains in the fluid state a mixture, more or less 
complex, commonly dominated by carburet of iron, 
which solidifies in its turn in the joints of the ‘globu- 
lites” and unites them into a solid block—c’est le 
ciment.” The steel may be regarded as in the condition 
of a number of kernels surrounded each by an envelope of 
cement, and the strength of the steel depends on that of 
the cement. It is impossible to do justice in a limited 
space to the working out and proof of this theory. 
According to it, the cement not being equally distributed 
through the material, there may be, so to speak, small 
centres of weakness in it. We quote the author without 
translation :—Mais, comme le ciment n’est jamais réparti 
d’une fagon absolument uniforme, certain noyaux peuvent 
briser leur enveloppe plus mince sous une pression plus 
faibles, d’autres, qui n’ont pas de’enveloppe sur une ou 
a faces, se déforment plus facilement encores; de 

ces déchirures parfois visibles 4 la surface des barreaux 
d’épreuve, et les bruitsque l’on entend pendant/’essai; chaque 
cellule a en réalité sa limit élastique, et celle que Von attribue 
a Pacier ne correspond qu’un maximum d’un phénoméne 
plus ou moins irrégulier.” The author further states that 
shocks and vibrations, by breaking up the cement by 
degrees, will gradually reduce a bar of steel to a sort of 
metallic sand. It will be seen at a glance how important 
a bearing this theory has, if true, on that which attributes 
the treacherous fracture of steel to minute initial cracks, as 
set forth by “L.” in our last im ion. If the elastic 
limit varies throughout a bar or plate, then if this limit 
be once exceeded anywhere over ever so small an area, 
we may at once have a crack localised for the time being. 
Nothing but stress is required to develope it. This theory, 
too, very satisfactorily explains what has been pointed out 
by Mr. Parker and others, namely, that the more work we 
put into a plate, that is to say the oftener it goes through 
the rolls, the more likely is it to be honest. 

Reference has been made in our columns to the failure 
of certain ship plates and angles in the North. It is not 
quite as easy as is desirable to get at the whole truth in 
these cases. Our inquiries have resulted in the acquisi- 
tion of information to the effect that such failures have 
been comparatively numerous, and that the treacherous 
plates and angles have been in all these recent cases made 
of basic steel. It will be seen, however, from the letter of 
our north-eastern correspondent, that such failures are not 
confined to basic steel. Messrs. Bolckow, Vaughan, and Co. 
have in consequence stated that they will make no more basic 
plates or angles; and Lloyd’s Committee have resolved not 
to class any ship built of basic steel, and have withdrawn 
their inspectors from yards where basic. steel is used. 
This line of action must, however, be regarded as only 
provisional, As soon as the character of basic steel 
is re-established, it will be accepted by Lloyd’s as a 
material suitable for the construction of ships. For certain 
purposes it appears to be an excellent metal, but it requires 
special treatment. Lloyd’s will permit boilers to be made 
of it, but only under certain stipulations. Its strength 
must not exceed about 24 tons on the square inch, and the 
scantlings must be augmented as compared with acid and 
Siemens steel standing 30 tons. In fact, it appears to 
resemble Low Moor or Bowling iron more than anything 
else. It is worth notice that Lloyd’s will not pass any 
steel which stands more than 30 tons, and when plates 
exceed lin. in thickness the standard is lowered. In all 
this, we find direct evidence that practical men find it 
necessary to employ steel with much caution, notwith- 
standing the admirable qualities which it displays. We 
understand that Mr. Parker, chief engineer surveyor 
at. Lloyd’s, is now conducting a valuable series of 
experiments with a view to solve the steel problem, and 
ascertain why plates break. To this end he has subjected 





steel plates of all kinds to the worst possible treatment— 
such as heating one corner while the rest is kept cool, 
making a hot fire on the centre of a plate while a hose 

layed on the metal outside the heated circle, and so on— 
but up to the present he has not succeeded in a single 
instance in getting a plate to crack. 

It cannot be said that any failure of a steel plate is a 
surprise, because the treacherous character of the material 
under certain conditions of treatment has long been known, 
A valuable report to Lloyd’s Committee on the steel 
manufacturing and engineering works of France was 
prepared by Mr. Parker in 1883. This report is not 
as well known as it should be. Among other places 
visited was the Naval Dockyard at Toulon. There 
they had been long aware of the peculiarities of steel. 
“The French engineers;” says Mr. Parker, “seem to have 
recognised to a greater-extent than has been done in Eng- 
land the fact that steel requires to be treated with much 
more care than iron, in cohie to preserve the normal quali- 
ties of the material in a structure ; and the plate and 
angle shops in Toulon Dockyard are fitted with special 
tools, mostly hydraulic, so that it may not be necessary to 
hammer or distress the material in any way. These tools 
are so designed, and the plant is so arranged, that all the 
work necessary in either plates or angles may be done 
while the material is at a uniform heat, and before the 
temperature falls below the acknowledged dangerous limit 
of dark red. The frames are all heated in gas furnaces on 
the Gorman system, and by means of ropes, hydraulic 
capstans, and return pulleys, the frames are turned or 
drawn to their required curvature in a few seconds of 
time without any sudden shock or jar; they are then 
bevelled with squeezers, and when completed retain a suf- 
ficient heat to anneal them. Again, all garboard strake 
plates and others involving strong curvatures or sharp 
changes of form, that in this country are generally bent 
or flanged by hammers, are at these works bent to form 
by hydraulic presses, while all shears and punches are also 
worked by hydraulic power, so that there is a complete 
absence of jar or jerk in the speed of the tool at the 
moment when its edge comes in contact with the work 
punched or sheared, which must necessarily punish the 
material to a less degree than punches, presses, or shears 
driven by mechanical gearing. Further, with a view to 
avoid all useless punishment to the material by punching 
out curves, circular and curved hydraulic shears are exten- 
sively used, and I also observed that for cutting frames, 
beams, &c., circular and hand saws are used as much as 
possible. In fact, wherever it is possible to replace hand 
tool labour, the work of which must be rough and costly, 
machine tool labour has been introduced, which is much 
more regular and uniform, and injures the material so 
little that scarcely any annealing is necessary, and a frac- 
tured or cracked plate or angle, such as was so common 
here a few years ago, is almost unknown at these works.” 
Further on Mr, Parker says :-—“ In view of the valuable 
information and experience gained during my visit to the 
Toulon yard, where steel has been so largely employed for 
the last ten years, I cannot but feel it is a matter for regret 
that, upon the introduction of steel for shipbuilding and 
boiler-making into this country some four years ago, 
recourse should not have been had by the society’s officers 
to the experience of the French Government officials in 
the matter. If a visit had then been paid to the dock- 
yards in France, it would, I doubt not, have saved both the 
committee and executive a great amount of anxiety, insepa- 
ble from the society’s officers having to work out for 
themselves the problems connected with the subject which 
experience alone could satisfactorily solve.” 

‘or the time we shall say no more about steel, and turn 
our attention to marine engineering. In this, unfor- 
tunately, as in every other branch of mechanical engineer- 
ing, there has been through the year that A mage stag- 
nation, due to the collapse of the shipping trade. It may 
interest Mr. Chamberlain to know that not a few firms are 
now running their ships without insuring them. Freights 
are so low and so ok 4 et that the cost of insurance 
cannot be incurred, and the owners maintain that they 
may just as well lose the ships at sea as suffer them to rot 
out in harbour. No decided advance in marine engineer- 
ing has taken place in any direction during the past year, 
and nothing is now heard of the great pressures such as 
1601b., 180 lb., and even 2001b., talked about this time 
twelvemonth. It seems to be generally accepted as proved 
that nothing is gained by going beyond 150lb. Some 
quadruple expansion engines have been tried. The results 
have not been encouraging. They are in no sense better 
than those obtained from triple expansion. It must not 
be forgotten that shipowners care nothing at all about 
horse-power. They estimate power in pounds of coal and 
knots run and cargo carried. The triple expansion engine 
has proved itself to be just so much more economical than 
the ordinary compound that its use covers the whole cost 
of insurance, and in certain cases gives a margin besides. 
This is a very considerable gain.. We believe that at this 
moment there is not being built in Great Britain a single 
two-cylinder compound marine engine of any considerable 
dimensions. Such engines are being as rapidly and com- 
pletely superseded by the triple engine as they superseded 
the low-pressure engine and jet condenser, If business in 
the shipping world would get alittle better, plenty of work 
would be found for engineers in converting the existin 
double-cylinder engines into triple engines. One large vesse 
has already had such a conversitn effected. The double 
crank shaft has been taken out and replaced by a triple 
crank, the bed-plate has been lengthened, and another frame 
carrying a new high-pressure cylinder has been added. 
The boilers, carrying about 801b., have been taken out 
and replaced by new boilers carrying 150 lb. So far, the 
conversion has been perfectly successful; but in this case 
the engine-room was long, and so there was plenty of room. 
In the majority of cases, however, engineers will find 
themselves face to face with very nice problems when 
they attempt reorganisation of the kind, and plenty of 
opportunity will be afforded for scheming; because it will 
never do to throw away the double expansion engines if 
they can be utilised. 
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In the mercantile marine no advance has been made 
in the adoption of forced draught. The excellent results 
obtained by Mr. Howden with one of Mr. Scrutton’s 
ships do not appear to have been repeated in the case of 
further experiments with other vessels, Be this as it may, 
it is certain that no more vessels are being fitted on the 
Howden system at present. In the Navy, on the con- 
trary, forced draught is becoming the rule instead of the 
exception. The method adopted is thus described by Mr. 
Sennett :—* The stokeholes are enclosed for the purpose of 
being put under air pressure by getting a horizontal 
ceiling about 10ft. or 12ft. above the floor plates, extend- 
ing from the coal bunker bulkheads to the fronts of the 
boilers, and from this ceiling vertical screen plates are 
carried down between and at the ends of the boilers to 
meet the front boiler bearers. These screen plates 
are worked around the fronts of the boilers to enclose 
the smoke-boxes so as to keep the stokeholes cool, 
and are carried back sufficiently far at the sides of the 
boiler to clear the water gauges. It will thus be seen that 
the stokeholes proper are readily made into closed air- 
tight chambers of comparatively small dimensions.” The 
first ships in the Navy to which this system was applied 
are the Satellite and the Conqueror. During a four mee 
full-power trial the Satellite developed with natural 
draught 10°15 indicated horse-power per square foot of 
grate surface, with an air pressure in the stokehole of 
lfin. to 2in, of water the power rose to 169 indicated 
horse-power. In the Conqueror natural draught gave 
8 indicated horse-power per square foot of grate, and forced 
draught 16°46. During vol oe hours’ trial of the iron- 
clad ney, made last year, an air pressure of 2in. gave 
173 indicated horse-power per foot of grate. It may be 
taken as proved, therefore, that an air pressure of 2in. of 
water in the stokehole will augment boiler efficiency by 
70 per cent. It may be worth while to point out that this 
augmentation permits a great saving to be made in the 
weight of boilers and machinery. With forced draught, a 
horse-power indicated can be got from 2 cwt. of ma- 
onthe ble sh 

e accompanying table shows in a com form what 
has been done :— . i 





sented the finest type of steam war ship of the day, the |states that the excess of earnings by the companies 
maximum indicated horse-power was less than 2000, and | over and above the interest that would have accrued to 


the speed about 10 knots, In the despatch vessel Iris, 
two sets of engines are fitted together, 


them under the Purchase Bill, amounted to very nearly 


capable of | £100,000 by the close of 1884, in addition to which the 


developing 7700 indicated horse-power, and of driving the ratepayers would have realised the benefit of cash balances 


ship at a speed of 18} knots an hour. In the twin-screw 
armoured ship Rodney, of 10,000 tons displacement, the 
average indicated horse-power developed during a four 
hours’ full power trial under forced draught, made June 
13th, 1885, was 11,200, and in the armour-clad ships, 
Renown and Sanspareil, now building, the guaranteed 
minimum indicated horse-power is 12,000. 

As something has been recently heard about a vessel 
fitted with petroleum furnaces, tried on the Thames, we 
may say that she is a vessel of about 900 tons, and that 
the experiments made with her so far have not given 
satisfactory results. During a trip from London to the 
North it was found impossible to keep up the boiler 
pressure sufficiently for a speed of more than about 
7 knots. The quantity of steam used for blowing the 
petroleum into the furnace is considerable, and the sup- 

lementary feed had to be so freely used that the water 
came very salt in the boiler before the end of the voyage. 
Improvements are to be effected, when we may hear some- 
thing more about thescheme. It is not easy to see how the 
use of petroleum in any form can be made a complete suc- 
cess in this country, whatever it may be in the Caspian 
Sea, and the dangerously inflammable nature of the fuel 
must not be forgotten. ; 

Our glance at mechanical engineering would be in- 
complete without a reference to boilers, There is a 
feeling growing up that considerable changes ought to 
be made in the present system of boiler construction. 
Boilers may be divided into three great classes—stationary 
land boilers, locomotive land boilers, and marine boilers. 
The last may be made to include a class growing in im- 
portance, namely, locomotive marine boilers. Until very 
recently indeed the prevailing type of land stationary 
boiler was the Lancashire, or as we have heard it called, the 
double-flued Cornish. It isnot very easy to see why it has so 
longenjoyedfavour. Itisvery expensive, notonly to buy, but 
to transport from placetoplace. 1trequiresvery costly brick- 
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| | | Perc’nt.| 
1.H.P. | Grate surface. | Time of trial. LELP. per oe of gain | 
| | | sq. ft. grate. per 1.H.P. aa 
Name of vessel. — $$$ —_,_—_— | LELP. | i paler ry ous 
Natural | Forced Natural Forced Natural | Forced Natural Forced Natural | Forced |... "ft: of 
dra'ght. 'dra’ght. ‘dra’ght. dra’ght. dra’ght. dra’ght. dra’ght. dra’ght. dra’ght. |dra’ght. grate. 

French Navy— | | | | ’ 
Foudroyant.. .. .. 6016 8088 | 732 732 —_ — 8°22 =| 11°05 2-20 | 2°51 | 34°4 | Jetin chimney. 
Duperré.. .. .. ..| 6075 | 8010 730 730 os — | 8°88 | 10°99 | 2°20 | 2°42 31°9 ” ” 
—_ co ce ce cs} S888 4064 | 416 4606) — — | 7°82 | 9°67 2°31 2°73 | 24°8 ” ” 

N O oe oe 2663 3215 | 340 340 bast — 7°83 9°46 2°42 | 2°98 | 20°7 » ” 
I -. os co oo} Se | 2762 284 284 ~~ -— 7°85 | 9°73 2°09 | 2°09 23°9 os - 
Sfax(est.) .. .. ..| 5000 7 538 5388 |  — _ 9°29 | 14°00 - | =— 50° Closed fire-room. 
nee ironclads— } | | 

lingwood.. .. 8360 | 9558 | — - |—- “= = a —- | —j- ” ” 
Rodney.. .. .. .. 8262 | 11156 _ - | — — 7 — — } — | 35°03 ” * 
ioe 5500 | 8500 | 570 - |— — 9°65 | 15°00 -- — 54°5 “ 2 
Benbow (est.) 7500 | 9800 | — — | Hours. Hours. — — - —}. ae » ” 
Conqueror .. 4658 | 4023 | 574 293 2 1} 7°96 | 13°41 = As. 68°5 a 7 

English cruisers— | | | | 
Leander... .. 4233 4658 545 545 —- — bed 8°55 2°01 1°98 10°04 | Jets wide open. 
Heroine.. 1127 702 | 2110 55 6 8 10°25 12°8 ~~ 24°9 ” ” 
Hyacinth 1195 } 1445 | 10) | «110 :~ || oS; § 10°87 13°13 — |= 20°9 ” ” 
Satellite... | 1116 1397 | 110 82°5 & £°6 10°15 + | 16°9 - | - 66°5 | Closed fire-room. 

English Des. Boats— | | | | 

rity... 2157 8173 - | — 6 6 _ _ 2°1 2°77 47°0 ” ” 

Ss ee 104 | 3017 a 6 | 6 im is 26 | 2-78 | 43°4 = ie 
class (est.) 2 38500 224 «=| «+224 —- | — 10°7 15°6 - j- 45°2 ” ” 

Scout class (est.).. ..| 2100 8200 204 =| «(204 -- 10°2 15°6 —- | — 52°4 ” ” 
Curlew class (est.) ..| 1200 -ji-- _ —_ — — —- | — 41°2 ve ‘a 
Mean of three vessels.) 1875 | 2800 -j- _ ~- ~= = ei ho 33°0 a re 

German Navy— | | | } | 
EE | 2908 | 208°5 | 2985) — 6 60l 9°48 — | — | 564 ve ye 

Brazilian Navy— Boilers.’ Boilers 
Riachuelo ©.. -| 6926 | 7336 10 8 _ - - - — | — | 370 ” ve 
Aquidabam .. .. ..| 5270 6201 - _- - - - _ ” ” 

U.S. Navy— | | 
Dolphin.. .. .. .. 1648 2253 | 27 27 6 6 61 8°35 | 36°7 | Open fire-roomand blowers. 





According to the United States Mechanical Engineer, the 
system now used was invented many years ago at the 
other side of the Atlantic. “In the Sovess Battery,” 
says our contemporary, “designed and built in Hoboken, 
the plan introduced was a forced draft secured by making 
the fire-room air-tight, and sayy in the air required to 
support combustion by means of blowers, a method that 
has been proven on large naval steamers, and can be relied 
on as much more effective and convenient, and far more 
comfortable than the old plan of leading the air directly to 
the ash-pits. This plan was introduced by the late Robert 
L. Stevens many years ago, as in 1847 the Robert L. 
Stevens had an air-tight fire-room. The engines of this 
vessel were built at the Morgan Works, and the boilers, 
&ec., at Hoboken. The success of this experiment led to 
its application on the Northern Indiana and Southern 
Michigan, passenger steamers on Lake Erie, in 1850. This 
became the common lake practice, but on the New York, 
Long Island Sound, and oben River steamers, the air- 
blast under the grates was generally used.” Experiments 
are now being made at the Brooklyn Navy-yard on forced 
combustion, the coal, anthracite, being burned at the rate 
of about 191b. per square foot of grate per hour with 
natural draft, and 38°5 with a screw revolving in the 
chimney. The consumption of coal was doubled, and the 
production of steam augmented 80 per cent. 

The following quotation from Mr. Sennett’s book 
before referred to,* will show the pro; that has 
been made during the last half century; and this progress 
is all due to practical men; the man of pure science 
has in no way contributed to it: —‘“The machinery 
of the Rhadamanthus, built in 1832, weighed 275 
tons, and developed 400 indicated horse-power. In 
modern war ships, machinery of the same weight 
would, under forced draught, capable of developin, 
at least 3000 indicated horse-power, and the space occupi 
would be considerably less, tween 1850 and 1860 naval 
marine engines weighed about 3} cwt. per indicated horse- 
power. Another important feature is the t increase 
in total power now available for the propulsion of vessels. 
For example, in H.M.S. Terrible, which in 1845 repre- 


* “The Marino Steam Engine,” by Richard Sennett, R.N. Second 
edition, 








work setting; it is not economical; it is not a good smoke 
preventer; itrequires constant inspection to prevent danger- 
ous corrosion taking place in the shell. e collapse of 
the flues is a common occurrence, and we hear now and 
then of disastrous explosions from this cause. It is not 
remarkable that the locomotive type of boiler is slowly 
superseding it here; and it never enjoyed favour out of 
Great Britain. The water-tube boiler has, we have 
no doubt, a great future beforeit. It is a remarkable fact, 
however, that in this country this type of boiler cannot be 
made to give the satisfactory results obtained with it 
abroad. The chances are that no really good water-tube 
boiler has ever been properly pushed in this country. 
The success of such makers as Babcock and Wilcox in 
America, De Naeyer in Belgium, and, to a limited extent, 
Root in this country, are all evidences that the time may 
not be far distant when a perfectly safe and eminently 
economical generator may take the place of one which has 
really very little but its antiquity to recommend it. 

So far as present a) ncees are concerned, the subject 
of the London water supply does not appear likely to be 
particularly prominent in Parliament during the coming 
session. The Metropolitan Board is going to introduce a 
Bill which may be considered identical with one brought 
forward previously, except that it does not propose the 
expenditure of money to — private litigation against 
the water companies. The main feature of the measure 
is to obtain such power as will enable the Board to submit 
a scheme to Parliament dealing with the entire question 
of the London water supply, that is to say, either to buy 
upthecompanies, ora fractional part, or to introduce a supply 
of water from a fresh source. In addition, it is sought that 
the Board shall have power to incur any necessary expen- 
diture in a Bills relating to the supply of water 
in or near the metropolis, As the water authority for the 
metropolis, the Board has already been active in thi 
direction, having opposed several water Bills in Parlia- 
ment. Whether the opposition has always been wise 
may be open to doubt. A parliamentary return has lately 
appeared, showing the financial results accruing from the 
rejection of the Metropolis Waterworks Purchase Bill of 
1880. Mr. Allen Stoneham, the Government auditor 
appointed under the Metropolis Water Act of 1871, 
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in the hands of the companies at the time of the proposed 
transfer, amounting to about £300,000. On the other side 
of the account is the expenditure by the companies of 
more than £900,000 in extension of their works—an outlay 
which is presumed to have been necessary in order to 
maintain theirincome. An important public saving would 
have been effected by the consolidation of the undertakings 
under one management, and the working expenses would 
have been materially reduced. Mr. Edward J. Wather- 
ston, taking up this theme in a letter to the Times, calcu- 
lates that if the Purchase Bill had been passed, embodying 
the provisional agreements negotiated by Mr. Edmund J. 
Smith, the money advantage accruing to the London rate- 

yers at the close of 1893 would have been no less than 
£2,376,357. “Time has flown,” says Mr. Watherston, 
riod 1879-80, “and now every 
word said by Mr. E. J. Smith is proved to have been 
correct.” But the recent parliamentary return, which 
furnishes the requisite data, has received very little 
notice. Had the figures been such as to warrant a 
conclusion adverse to the Purchase Bill, there is no 
doubt public attention would have been powerfully drawn 
to the subject. That the return will influence general 
opinion in favour of the companies is not exactly what 
may ex It may, perhaps, rather exasperate 
than conciliate, the inference being that the companies 
have been squeezing the consumers in order to raise the 
revenue. But as the companies have to keep within the 
four corners of the several Acts by which they are esta- 
blished, and are also subject to the provisions of the Metro- 
polis Water Act, it is hardly possible for them to obtain 
more than their due, except in a very small measure. The 
local authorities are taking their revenge upon them by 
enormously increasing their assessments, so as to make the 
— large contributors to the local rates. The 
burden thus im has become seriously heavy. In 
Parliament the companies find little favour, of which an 
example occurs in the passing of the Water Rate Defini- 
tion Act, by which at one blow the basis of the water rate 
has been lowered from the annual value, as apparently 
settled by the famous Dobbs decision, to the standard of 
the rateable value, as settled by the parish authorities. 
As the Assessment Committees are practically identified 
with the Boards of Guardians, there is no disposi- 
tion to make the rateable value less than can be 
helped. So far the interests of the water companies are 
indirectly favoured, and as the new Act enables the com- 
panies to raise their charges in accordance with each fresh 
valuation, they will receive some benefit in the course of 
time, unless Parliament should inte to prevent this 
upward tendency. An arrest of this kind has already been 
proposed, and it is very possible that some further attempt 
of that nature will be made. Another proceeding on the 
part of the Legislature has borne with especial weight on 
one particular company, namely, the Southwark and Vaux- 
hall, whose Bill of last session was rejected in the Commons 
after it had passed the Lords. An expenditure of £3000 was 
thus irretrievably lost, and had to be paid out of revenue, 
to the detriment of the dividend. The powers sought by 
the Bill are so indispensable to the fulfilment of the duties 
and responsibilities devolving on the company that it 
will have to be reintroduced this year, and the matter is 
declared to be urgent, having in view the continual increase 
of the — The East London Company and the 
Lambeth have also each given notice of a Bill for the 
coming session. None of the provincial water schemes 
for this year are of any special magnitude. Perha 
one of the most important matters affecting the 
water supply, not only of London, but of the country 
at large, is that which relates to certain marked im- 

rovements in analysis. Great — is being made 
in the detection of organic life in potable water. 
One method is that known as the gelatine process, associ- 
ated more or less with the name of Dr. Koch, and now 
made the basis of a monthly report by Dr. Percy Frank- 
land in respect to the metropolitan supply. Another 
method, possessing peculiar merits, has been devised by 
Dr. Dupré, and is dependent on the absorption of oxygen 
by the water under examination. Great expectations are 
entertained concerning it, and it may be designated the most 
severe test hitherto applied for detecting the presence of 
living organisms in potable water. We cannot help 
noticing with great satisfaction that the alarming decision 
of Mr. Justice Pearson, in the case of Ballard v. Tomlin- 
son, whereby it was declared that underground water 
might be polluted with impunity, was subsequently re- 
versed by the Lords Justices in the Supreme Court of 
Judicature, on an appeal from the plaintiff. 

Cheap gas is now the order of the day, coupled with 
better appliances for burning it, whether with respect to 
lighting or heating. Of these devices there was a large 
display in the International Inventions Exhibition of last 
year, but considerable dissatisfaction has been expressed 
at the awards made by the jurors. By subsequently 
altering some of their awards the jurors have shown a 
desire to do right, but have also given force to unfavour- 
able criticisms on their judgment. A matter of import- 
ance as affecting the contract between producers and 
consumers consists in the unsettled state of the standard 
of light. The sperm candle is the statutory appliance for 
the measurement of artificial light, yet it may described 
as almost universally condemned. The need of something 
more trustworthy is widely felt, but opinions differ 
as to what should be the substitute. Mr. Dibdin, the 
chemist to the Metropolitan Board, has conducted a 
valuable series of experiments on the subject, and what 
may be considered a final investigation is now in hand. 
Different conclusions may be drawn from the same data, 
but there can be no doubt that these researches will mate- 
rially assist in the settlement of this long-pending dispute. 
In re to the price of gas, the most notable event is 
the reduction just now coming into force in South London, 
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the South Metropolitan Company having lowered its 
charge to half-a-crown per 1000ft. This necessitates a 
reduction to the same price in that part of the Chartered 
district which lies south of the Thames. The Chartered 
Company will also have to reduce its charge for public 
lighting throughout its immense area, both north and south 
of the Thames, so as to bring its price for this description of 
lighting into conformity with the South Metropolitan scale. 
The latter company is now constructing immense works in 
the Greenwich marshes by the riverside, and will doubtless 
have to meet a large demand. Anamalgamation between 
the South Metropolitan Company and the two companies 
supplying Woolwich tvok effect at the commencement of 

t year. Two noted lawsuits connected with gas 
matters deserve mention. In May last judgment was 
given in the case of Sugg v. Bray, but it cannot be said 
that the results have any particular value for the public. 
Judgment in the gas engine case, Otto v. Steel, was given 
only a few days ago, and possessed considerable interest, 
involving a complete victory for the plaintiff. 

The sewage question attracts attention at the present 
time more especially with respect to the state of the 
Thames both above and below the metropolis. Towards 
the close of 1884, the second report of the Royal Commis- 
sion on Metropolitan Sewage Recon made its appear- 
ance, giving a very serious aspect to the future of the main 
drai outfalls. Thus far the proposals of the Royal 
pnp paw be said to — in abeyance, or at 
east are only i recognised, the Metropolitan Board 
seeking the toy in ~ te by methods somewhat different 
from those proposed by Lord Bramwell and his colleagues. 
The Commissioners demanded that no raw sewage should 
enter the Thames. To that extent the Metropolitan 
Board is in agreement with the Commissioners, and opera- 
tions are on foot which are intended to culminate in such 
purification of the sewage by chemical means as shall render 
it innocuous when cast into the river. But as the con- 
tem points of discharge are at the old outfalls, at 
Barking and ess, oue demand of the Royal Com- 
missioners is being set aside. This demand was that, if 
the effluent were to enter the Thames near London, 
chemical treatment alone should not be relied upon, but 
should be supplemented by land filtration. e plan 
devised by Sir A Bazalgette and Mr. W. J. Dibdin is that 
of chemically purifying the sewage at the existing outfalls, 
and passing the effluent straight into the river. In 
summer, so long as the weather is hot, the effluent is to be 
subjected to special chemical treatment, so as to prevent 
all risk of annoyance. The plan of discharging the effluent 
direct into the stream is that which the Royal Com- 
missioners would not approve, unless the discharge took 
place at least as far down the river as Hole Haven. A 


— prepared by Sir J. a system of 
nage 


tte posed 
which would not only ty in the sewage of 
London, but also that of the Lower Thames Valley and 
the valley of the Lea, the outfall bei 


This was not wpe the sew: 
stream, and the neighbourh 


at Thames Haven. 
quite far enough down the 
of Canvey Island was men- 
tioned as preferable. Otherwise the project was favouraoly 
received by the Commissioners, and it would evidently have 
pleased them well could the plan have been adopted of 
combining all the sewage and taking it down to the mouth 
of the Thames, there to be precipitated, and the effluent 
sent into the estuary. The di of the sludge is in 
either case a matter of some difficulty, particularly 
on the extensive scale incidental to the immense 
volume of London sewage. In his plans for the 
treatment of the metropolitan sewage alone, Sir J. 
Bazalgette assumes a prospective population of 5,200,000, 
and a volume equal to 162,500,000 gallons per day. Very 
probably Sir J. Bazalgette would — constructing a 
great sewer to carry off everything down to Hole Haven, 
or thereabouts. The chemical plan is obviously due to the 
ingenuity and enterprise of Mr. Dibdin, aided, of course, 
’ by the engineering skill of Sir Joseph. The latter has 
seen what can be done on a chemical plan with London 
sewage in the course of a considerable series of experi- 
ments commencing at the Western Pumping Station at 
Pimlico as far back as March, 1884. These operations 
were afterwards transferred to Crossness, and have now 
attained considerable magnitude, the work being advanced 
by stages, so as to prove at each step what would be the 
best mode of attacking the entire problem. There is no 
doubt that by this time the is satisfied with the 
chemical plans, and possesses confidence that the result 
will be such as to meet every reasonable requirement. 
That a good effluent can be turned out at a much 
more moderate cost than the £200,000 per annum 
estimated by the Royal Commissioners, is considered an 
assured fact. Half that sum will suffice; and to this 
yearly expenditure will be added the interest and depre- 
ciation connected with a capital account of £1,140,000. 
The disposal of the sludge is included in this estimate, but 
the exact mode of getting rid of this refuse commodity is 
not yet precisely determined. Mr. J. Orwell Phillips, the 
secretary and manager of the Gas Light and Coke Com > 
has proposed to take the iota when oommenenel tale 
cakes, and carry it off to the German Ocean in the Beckton 
steam cojliers on their return voyage to the Tyne. A 
letter from Mr. es going very carefully into the 
details of this proposal, has Jtely appeared in our columns; 
but the Metropolitan Board las looked upon the project 
as too costly, and is trying to see whether it can carry out 
a similar scheme in a cheaper way. Contemporaneously 
with Mr. Phillips, we find Lieutenant-Colonel Jones and 
Mr. J. Bailey Denton pressing their project for carrying 
the sewage down to Canvey nd. To accomplish this 
plan, a moderate prolongation of Sir J. Bazalgette’s Ee 
posed sewer would be required. The projectors urge that, 
taken at its best, the treatment of the sewage at the pre- 
sent outfalls by chemical precipitation, and the removal 
of the sludge to the sea, can only be a partiai and tem 
rary measure, and that in respect Aap g apedinten 0% 
would be found at least 50 per cent. cheaper than that 
which the Board apparently intend to adopt. They ask that 
their plans should be submitted to the mt lane 
examination of a competent authority, and that the forth- 





expenditure at the outfalls should be deferred 
until the truth of their allegations has been either proved 
or disproved. But the Metropolitan Board displays no 
intention to alter its course, and we may presume, though 
with some admixture of doubt, that a trial of its plans 
will be permitted. There is a peculiarity in the case, that 
the effluent passes into a portion of the river utterly 
unconnected with the supply of drinking water. Hence a 
lesser degree of purity is necessary than in most cases 
where a river is concerned. Had the Metropolitan Board 
at the first adopted a process of clarification and deodori- 
sation, such as was evidently contemplated by Parliament, 
all the disturbance about sewage banks and the pollution 
of the stream might have been avoided, and a smaller 
outlay required than that with which the ratepayers are 
now threatened. While the Thames is thus under con- 
sideration, the state of the tributary Lea is sufficiently 
serious, giving rise to an extraordinary Fs mg demon- 
stration during the summer heats. otice has been 

iven of a Bill to effect the purification of the Lea, 
; compelling the Tottenham Local Board to disinfect 
and purify the sewage passing into its works, and 
excluding the effluent from the river. The Bill pro- 
vides that the effluent shall be diverted into the sewers of 
the Hackney Local Board and the Metropolitan Board of 


comin, 


Works. Sir J. Bazalgette objects that the outfall works, | thing 


as at present existing, cannot be made to deal satisfac- 
torily with any more sewage than that of the metropolis. 
In fact they require enlargement, and this would have 
been taken in hand some time ago, but for the appoint- 
ment of the late Royal Commission. In respect to the 
Thames above London, the past year has witnessed the 
breaking up of the Lower Thames Valley Main Sewer- 
age Board, and the separation of the district into minor 
jurisdictions. The Kingston Corporation have just sealed 
an agreement for the treatment of their sew: by the 
Native Guano Company. A main drainage scheme for 
Richmond, devised by Mr. Melliss, has been provisionally 
adopted by the Select Vestry of that town. According to 
this project, works of precipitation and filtration are to be 
established at Mortlake, and the total cost ranges from 
£71,000 to £97,000, according to the extent of the district 
embraced. The Chiswick Local Board threaten determined 
opposition. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 


THE PECULIARITIES OF STEEL. 

Srr,—Mr. Maginnis’s story, entitled “A S Failure of 
Steel Boilers,” which a in THE ENGINEER of December 
llth, has certainly set the iron and steel world in a twitter of 
excitement. Mr. Maginnis deserves the gratitude of the whoie 
profession for the clearness and straightforwardness of his narra- 
tive, which carries with it the conviction that it is the truth, the 
whole truth, and nothing but the truth. What ought now to be 
done is, by extended and unreserved discussion, and by the collec- 
tion of further evidence, to endeavour to mature technical opinion 
under these new and perplexing circumstances. Valuable contri- 
butions have already appeared in the columns of THE ENGINEER 
tending to this end, but much more remains to be said. Several of 
these contributions had for their — to show that the steel in 
question was not Bessemer basic steel, as none made by that p 


in proportion to the amount and hey furnace heat they are 
subjected to, under ordinary work, so will be their internal deteriora- 
tion and proximate liability to fracture. But the similar crackin 
of the neck pieces, and especially of the shell-plate at the top o 
the boiler, would seem to indicate that the mere heat of the steam 
is sufficient to produce deterioration after a time. This deteriora- 
tion of homogeneous substances through repeated alternations of 
temperature is nothing new. But it has not often been pointed 
out that final rupture occurs usually some time after the cause 
of deterioration has ceased to operate. 

The writer of the article in THE ENGINgER of the 25th Decem- 
ber, who signs himself ‘‘L.,” has pointed out very clearly and 
correctly the strong resemblance there is between the behaviour of 
mild steel and that of glass under the influence of alternations of 
tem; ture, Glass is, in its way, as wonderful a material as 
mild steel. Consider, for instance, how easily it can be drawn 
out into silk-like threads, bent, cast, blown, moulded, drilled, 
ground, cut, polished, and otherwise manipulated, notwithstandin 
its proverbial brittleness. Consider its behaviour in the form o: 
a cylindrical chimney for an Argand gas burner. The wonder is 
that it stands at all when so close to an exceedingly hot flame. It 
does, however, and often for a considerable length of time. The 
writer’s experience ir that these glass chimneys do ually 
deteriorate and’ even‘ually crack of themselves from the internal 
stresses set up by a series of heat alternations. ae lately two 
instances have occurred wherein they have suddenly flown to 
— without warning or obvious cause when quite cold, and 

ours after the gas had been turned off. Rupert’s drops and 
toughened glass articles, which fly to pieces on being merely 
scratched, are ins’ perhaps exaggerated ones, of the same 
ee <4 ace - = rate, ——, that steel in be epee q 

and angles, of however good ity originally an what 
severer made, are liable to deterioration from alternations 
of heat just as glass is. 

Mr. innis has not told us distinctly if he discovered any 
sign of contraction at the edges of the numerous cracks he has 
delineated and described. The fact that some of them occurred 
suddenly with a sharp report, and others began with fine thread- 
like severances, af widening out, would seem to indicate 
that, as usual, there was no contraction. If so, Mr. Wicksteed’s 
eloquent = for his beautiful testing a tus is scarcely con- 
vincing. Every test piece, whether tested before the boilers were 
made or after they had failed, con in the testing machine 
very considerably—never less than 15 per cent. of the original area. 
What can be said to warrant fractures developing in various direc- 
tions and numerous plates without any contraction at all? The 
steam-user, the boilermaker, and the inspecting engineer, when 
they see the ‘‘autobiographies” of the test eu of a boiler 
referred to by Mr. Wicksteed, naturally say: ‘‘ Well, at all events, 
no rupture of this boiler can take place unless it first swells to 
15 per cent. beyond its original dimensions.” We now know to our 
sorrow that such hopes are entirely delusive, and that steel, when 
it cracks in use, cracks without warning, without contraction, and 
without extension. 

Mr. Harrison’s preference for small instead of monster plates in 
boilers is well worthy of consideration. The tendency of late 
among steel makers has been entirely in the direction of larger 
and heavier mills to make larger and heavier plates. At 
the last meeting of the Iron and Steel Institute prominent 
steel makers were advocating sizes hitherto unheard of. Every 
steel works recently put down has been designed with this 
object in view; and, indeed, a kind of mania for big sizes, and 
big machinery to make them, appears to have set in. Mr. Harrison 
thinks large yey in boilers are wrong, and very possibly Mr. 
Harrison, with his thirty-seven years of experience, is right. The 
internal strains tending to tear to pieces large steel plates must of 
necessity be greater and more dangerous than those in smaller 
ones. a cast iron floor plate 3ft. or 4ft. square will stand well 
enough; but a similar plate 9ft. or 10ft. square will, even if cast 
successfully, not be long before it splits in two of its own accord. 
It appears that in America the inside fire-boxes of locomotives are 
mt of steel and last fairly well. At Crewe an experiment in 
the same direction was made and abandoned, because the steel 

tes ked. But the Americans use small plates rivetted 
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had been manufactured into plates when these bvuilers were made. 
The manager of the W. e Coal and Iron Company has now 
come forward and candidly admitted that the steel was made at 
the works of his company by the Bessemer acid process five = 
ago, thus relieving the basic steelmakers of the —— ility 
i ly assigned to them in the first instance. ilst Mr. 
Du Pre deserves thanks for his frank admission, he can scarcely be 
congratulated on the vein of inconsistency which permeates his 
letter. The inconsistency is found in the diametrically opposite 
tendency of the first and last ions thereof. 

henna Potp the to ee wg te = steel et ~ 3 o he 
was so by the tests le before leaving, s, 
Board of Trade surveyors; that it <a ae same as has been 
supplied for years for numerous. boilers, without any serious com- 
plaint ; that he cannot account for the failure, and suggests it 
must have arisen from peculiar treatment by the boiler maker or 
by the sea-going engineers. 

If the above means anything at all, it means that Mr. Du Pre 
defends the quality of the Bessemer acid steel plates hitherto 
made by his company, through thick and thin, and — all 
comers ; and if those plates have ever failed in use, he declares it 
is some one else’s fault, and not theirs. In the latter portion of 
his letter, Mr. Du Pre carefully informs the public that for the last 
eighteen months the Siemens has displaced entirely the Bessemer 
process at the very same works; that the plant connected with 
the latter is now inoperative, and in his opinion it will never be 
restarted ! Now this, if it means anything, means that in the 
opinion of the Weardale Coal and Iron Company the Siemens 
process is superior to its competitor for making steel plates, and it 
would be interesting to know why. 

Why should Mr. Du Pre take such pains to extol Bessemer plates 
in one breath, and be so careful in the next to proclaim that he is 
never going to make any more? Mr. Maginnis’ story dashes to 
the ground most completely the old_h esis whereby engineers 
are accustomed to interpret any failure of steel boilers. For 
instance, though the holes in the curved plates were drilled, it is 
stated that those in the flat plates were punched. Some have said 
Sams, beeen, of tae Getcigs axl Gnaiptan wornis the 

» however, of the wings jon rev e 
curious fact that three-fourths of the cracks have avoided rivet- 
holes and stay-holes altogether. In fact, they have apparently 
been quite indifferent to their proximity. In many cases where 
passing through rivet-holes would have shortened the route, the 
cracks have actually gone somewhat round ut and avoided 
them. Most of the ruptures affect plates which must have been 
heated during construction for bending, welding, or flanging. The 
question naturally arises whether such plates were before 
pre Ho in place. Mr. Maginnis, however, tells us most dis- 

i that they were all annealed. Again, the hypothesis that 

only plates some time subjected to smithwork were at fault, is 
dumeiched by the circumstance that one of the top shell-plates 
flew like the rest on slight provocation, when the bottom flange of 
one of the neckpi was being wedged from it. 

It is a circumstance, and one of which too little 
notice has as yet been taken. that almost all the cracks took place 
when the boilers were out of use, and the metal quite cold. Only 
in one case did the engineers find out by means of a leak that a 
defect had occurred while they were at work. It is probable that 
in this one case it had originated at the same time as the others, 
but had not then been In the other cases the cracks 
indicated the moment of their commencement by a sharp report, 
or by coming into view when the boilers were being sealed or 
hammered, and under the very eyes of the neers. 

It may be taken for granted that the period of maximum internal 
stress in the plates of a steel boiler is when it is empty and cold, 
and some time after it has been in use. It is almost certain that 





P. 
together, instead of the larger ones used at Crewe to avoid 


rivetting. 
IRON. 


Srr,—Your remarks in reference to the steel which “‘ flew off 
like so much glass” recalls that a few years ago the half suppressed 
reports on the bursting of the guns on the Thunderer and 
Duilio compelled many to think, “‘ for all my mind is clouded with 
a doubt,” that there are more things in heaven and earth than are 
dreamed of in the philosophy of Woolwich and Elswick, and has 
confirmed my primitive crude ideas on the brittleness of cold chilled 
steel distempered by the hydraulic pressure on cold water in the 
sponging of the large guns. There is always a limit to the tenacity 
and soundness of any large mass of metal. Concussion and vibra- 
tion will change the grain of metal from fibrous to ine in 
guns, boilers, and steamers. Brittle glass can be made strong and 
tough by annealing. Any iron and steel exposed in cold frosty 
weather, either by night or by day, but especially in the long 
winter nights, become like glass, brittle, and requires annealing or 
re-tempering to soften it. iron annealed, case-hardened, or 
re-tem: by Prof Barff’s p of black magnetic oxide 
of iron, has been made like tough soft steel, and has actually in my 
own e ence turned the edges of the best steel files, and even 
cold chisels, and when at last by patience and hard hammering it 
was penetrated, the iron cut clean, exactly like good steel. This is 
a stubborn fact that admits of many tical inductions sugges- 
tive of doubts and a want of confidence in cold steel unless 
properly handled, and either the gradually accumulator progressive 
or even instantaneous isation of chilled steel. This is a 
very seriously important matter of consideration as to how many 
more sternposts or propeller shafts shall drop off suddenly and 
unaccountably without any previous warning. Experientia docet. 
Trusting you will not let this subject be left here, but on the con- 
trary invite a full entirely plete prevention, which is always 
better than a cure for such an internal and external complaint in 
steel tubes of whatever kind, GEORGE Fawcus, 

Genoa, December 24th, 








Srr,—Mr. Du Pre’s letter is satisfactory as far as it goes, because 
it takes the blame off shoulders which have quite enough to carry 
as itis. But in such a case, not only is the truth wanted, but the 
whole truth ; and this, Mr. F.B. Du has, I submit, not told yet. 

If I am wrong in what follows he will correct me. I advance 
nothing save for the sake of truth, The Weardale Company 
enjoyed a high reputation for their steel plates. All the com- 

y's plant was light. In an evil hour they undertook to make 
eavy + wwe with the result stated by Mr. innis, These plates 
were made from ingots not more than 8in. or 9in. thick. ere 
was not a hammer or a cogger in the os fit to deal with any- 
thing bigger. In consequence the steel never was worked as it 
ought to be. Messrs. Jack, of Liverpool, made the boilers, and 
over 40 per cent, of all the plates a failed to pass the tests, 
and were returned to the ers. The wonder is, nut that the 
boilers gave way, but that they held out for two and a-half years. 

To assert that such stuff represents steel is nonsense. Putting 
it in the market at all is a wrong to other steel makers. The 
Weardale Company now make as good a steel as there is in the 
market, Basic. 

December 30th. 


Srr,—The late Sir William Siemens, when discussing the question 
of ‘* mysterious cracks” in steel, used to com its behaviour 
under a tearing action with that of india-rubber. Your corre- 
spondent ‘‘ L.” compares it with glass. Our choice is wide eno’ 
and I suggest that we narrow the limits and compare it with ro 
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copper having, say, the same percentage of elongation as a steel 
holler plate, and a tensile strength and modulus of be po} one- 
half as great. There is ‘‘ no appreciable interposition of cinder or 
other foreign substance” in either case, and if homogeneity is 
the cause of ‘‘ mysterious cracks,” perhaps supporters of that 
theory will give us some examples of their occurrence in ste 
plates, sheet lead, and similar materials. . 
December 28th. 





HUDDERSFIELD STATION ROOF, 

Sir,—Mr. R. E. Ellis’ diagram in your last number does not 
conform to the first principle of the polygon of forces, viz., that the 
lines of the diagram should be parallel to the members of the frame 
which they represent ; compare, for instance, B, on the roof dia- 
gram with B; on the strain diagram, No doubt he has suffered 
at the printer’s hands as much as I; but however accurately he 
were to draw his diagram, he would not obtain the figure he gives 
without distorting his brace-strains somewhat in the way he has 
done. The reason of this is that both in his diagram and in the 
one given in my letter the reactions are not quite accurate, In 
regard to mine, I endeavoured to correct the proof, as you are 
aware, in your office; but finding that the letter would have to 
stand over another week, with some reluctance I let it go as it 
was. For this reason I explained, first of all, that it was made b 
one of the students attending my class at Exeter Hall—I may add, 
after only hearing eight lectures, Secondly, that it should only be 
taken to indicate the maximum strain upon the counterbrace, the 
error for that piece being on the side of safety. We found in class 
that it was best to obtain the reactions on the abutments by means 
of moments about the opposite abutment thus :— 





Wind on left. 
Moments round right-hand abutment. 
eee moments, 


5 t. t. Ibs, 
F, X a f = 1254 x 702 = 88030°8 
+ Fy x ae = 2867 x 61°1 = 175173°7 
+ Fy x ad = 3046 x 50°8 = 1547386°8 
+ Fg X ac = 3501 x 87°4 = 180087°4 
+ Fs x ab = 1092 x 20°75 = 22659°0 


Total downward moment 571537‘7 
Upward moment. 


= R, x af = R, X 702 = 5715877 
571587 °7 
whence R, = ing 8141°6 Ibs. 
‘ 
and R2 = 3618 4 
11760°0 


By this means a perfect diagram was obtained without any dis- 
tortion to a scale ten times the size of that given in your columns— 
that is, 1000 lb. per inch. in the diagrams given by Mr. Ellis the 
reactions are K, = 7600; R, = 4000. T, G, GRIBBLE, 

Spring-gardens, Dec, 21st. 





OTTO v. STEEL. 

Srr,—Perusal of your report of the judgment in this action was 
somewhat startling as to the sudden demise of Otto’s cushion. 
After being discussed and supported by the learned, and adopted 

the highest legal authorities, to be constructively disowned and 
abandoned by his sponsors and become a willing votary of slow 
cremation, is a career so unusual as to entitle a short biographical 
sketch. In Otto v. Linford the cushion was the pith and marrow 
of the invention. There was to be between the explosive mixture 
and the piston either a body of air, of products of combustion, or 
a mixture of both. Upon that point Sir F. Bramwell, Mr. Imray, 
and all the learned judges were in harmonious accord—that was 
the principle, the idea, the something very particular which was to 
regulate, detain, or make gradual what otherwise would have 
been an explosion. Now in the mind of Mr. Justice Pearson, 
nothing can be more opposed to the idea of a pure, incombus- 
tible layer of air than the statement of Dr. Otto, in which, so far 
from saying there will be no combustible matter near the piston, 
he says most distinctly that when the charge enters, the combustible 
particles of that charge will be dispersed through the cylinder. 
Sic transit the cushion, his epitaph uncertain as his resurgam in 
the higher Court; but the learned Judge made a further remark: 
** Whether that dispersion is in air or products of combustion, 
the results are equal ;” and in this counsel, in a brilliant defence, 
concurred: ‘‘ residuum was no more than anything else.” Eminent 
chemists, I takeit, areagreed that theinfluence of inert gasin the com- 
position of the mixture is to effect a diminution of temperature and 
toreduce the translation velocity of the molecules, the results varying 
with the nature of the excess, and in the duration between 
inflammation and maximum pressure, products of combustion 
as constitutents of the mixture have a far greater retarding 
influence than the same se me of atmospheric air. Tables 
founded upon experiment have been published showing the several 
ratios, and without any evidence upon the point the conclusion of 
the learned Judge was not justified, that ‘‘ whether you draw in 
air or whether we leave in residuum, you produce directly the 
same effect.” e point is of importance. Professor Dewar fixes 
it at 5 per cent,, the proportion of coal-gas next the piston in 
Clark’s engine. Now 1 of coal-gas entering into combustion 
with 20 of residuum would supply more humour than conviction, 
because the professor found the ratio of gradation at 10, 7, 5, 
and thought the —— of coal entering the cylinder was 
too small to admit of combustion if the charge had been uniformly 
diluted—a process of reasoning difficult to follow; but this is clear, 
if a certain proportion enters into combustion in Clerk’s or any 
other engine, and does not do so in Otto’s, the results from the 
difference in the excess are so widely different as to the velocity 
that it is manifestly unfair to ascribe equal virtues to both, and 
better results should not be denied the privilege of user because 
Otto claims the retarding influence of residuum which now exists 


in his and every well-made engine only so far as it cannot be got 
rid of, AIR, 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—George A. H. Michell, chief 
engineer, to the Asia, for the Shah. 


SourH KENnsINGTON MusruM.—Visitors during the week ending 
Dec. 26th, 1885:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,204; mercantile marine, Indian 
section, and other collections, 3853, On Wednesday and Thurs- 
day, admission 6d., from 10 a.m. to 4 p.m., Museum, 440; 
mercantile marine, Indian section, and other collections, 32. 
Total, 17,529, Average of ding week in former years, 
18,763, ‘Total from the opening of the Museum, 24,513,994, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 19th, 

THE opening of Congress has brought out the champions for and 
against the suspension of silver coinage, t d tes of hi 
and low tariff, and the extremes on several other questions that 
are to be settled, if possible, in Congress this winter. The anti- 
silver men are “eye! organised, and are confident that the idle 
165,000,000 dols. of silver will not be increased. They have the 
President with them, the banking interests, and a large and very 
influential element of business men and Chambers of Commerce ; 
but, on the other hand, there are the great mass of the country, 
who favour the silver dollar, and who, on a square vote, would 
decide in favour of it. 

Revenue reformers have been extremely active during the past 
month or two, and have the country pretty well organised for 
another onslaught for lower duties. The Administration is also 
with them, although the President and his Cabinet are very cautious 
in their expressions, knowing that public sentiment is pretty evenly 
divided. e manuf: ing interests are on the alert, and every 
movement of the revenue reformers will be met with a vigour they 
have always been met with. 

The steady upward movement in iron and steel still continues. 
Stocks are low at furnaces and mills, and orders are in hand for 
from one to three months’ production. The weekly production of 
iron is between 90,000 and 95,000 tons, or over one quarter more 
than was made a year ago. A further increase will be ventured 
upon during the winter, and if no falling off in —e takes 
bs se the present prices will be strengthened by March Ist. Large 
and small consumers are willing now to buy stocks ahead, a course 
they have been unwilling to pursue for over a year. This, in 
addition to the actual scarcity of iron, is helping prices. Work on 
steel mills throughout the country is being pushed ae . The 
combination of five manufacturing firms was effected this week for 
the purpose of ing steel nails out of old steel rails by a new 
and valuable process, for which the successful inventor will realise 
2,000,000 dols. ‘The Western steel nail makers are increasing their 

roduction slowly, and areselling at 2.50 dols. Orders are less urgent 
for nails. The Western nail makers have not 700 machines at 
work, The manufacturers are confident of winning, as the demand 





throughout the winter is moderate. The tone of the market is 
very in all branches. Usually during the holidays very little 
busi is ti ted, but at the present time more orders are 





is A 

coming in than were looked for at the first of the month. Steel 
rails are very firm at 35dols. No old rails are to be had. Offers 
are made for 15,000 tons in small lots at 20 dols., but they will no 
doubt bring 20dols. or 21 dols. at tide water if they are to be had. 
Bessemer pig is under fair inquiry at 20 dols.; 20 per cent. spiegel- 
eisen 27 ols. Lake ore has advanced 50c, in Western Pennsylvania. 
Native ore is firm. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue meetings of Change this week have been only quiet affairs. 
Purchasers have been inclined to oe | the holidays as much as 
possible, and have therefore kept out of the market. The works 
that have resumed operstions are few in number. The majority 
will remain closed until Tuesday of next week. 

The demand for black sheets keeps up well, since the galvanisers 
seem to be making almost unlimited shipments to South Australia, 
South America, India, and some other markets. Production of 
black sheets is being increased by the entry into the trade of new 
firms, and this consequently keeps down prices. £6 7s. 6d. to 
to £6 10s. is mostly asked for singles, though some transactions are 
mentioned at £6 5s. Doubles are 12s. 6d. upwards; and 
lattens, £7 12s. 6d. to £7 15s. The list iron houses quote £9 to 
£9 10s. for singles, while the thin sheet makers quote for work- 
ing up qualities, £10 to £11; and for stamping qualities, £11 to £12. 

Morewood and Co.’s black sheet prices, f.o.b. Thames or Mersey, 
are:—Ordinary brands: £8 for 20 b.g.; £9 10s. for 24 g.; £11 for 
26 g.; and £11 10s, for 28 g. Woodford Crown brand: £9 10s. for 
20 g.; £11 for 24 g.; £12 10s. for 26 g.; and £13 for 28g. Wood- 
ford best are £11, £12 10s., £14, and £14 10s., according to gauge. 
For double best an additional 30s. per ton is required, and for treble 
best a still further 40s, Mild steel close annealed sheets are £13 
for 20 g.; £14 10s. for 24 g.; £16 for 26 g.; and £16 10s. for 28 g. 
Charcoal sheets are £16, £17 10s., £19, and £19 10s., according to 


uge. 

“T feature of the market which induces much hope for the future 
of trade is the lowness of consumers’ stocks alike at home and 
abroad, whilst the requirements of America, India, and Australia 
are steadily mending. If the improved American demand should 
continue and largely develope, the effect upon this district would be 
most beneficial, 

It is becoming increasingly necessary for the makers of branded 
iron to turn their attention to medium qualities. Prices of marked 
iron are nominally upheld at £7 10s., the price that has ruled for 
nearly three years, and makers say that they have no intention to 
alter this figure. Medium qualities of bar iron range from £6 10s. 
down to £6, and common sorts from £5 10s. down to £5 5s, and 
even £5. Orders for good quality bars for Australia, North and 
South America, and some other markets have lately been received 
by Messrs. Noah Hingley and Sons in tolerable numbers. 

The quarterly meetings are fixed for January 13th in Wolver- 
hampton, and January 14th in Birmingham. 

Messrs, Noah Hingley and Sons, Netherton Ironworks, Dudley 
—whose principal, Mr. Benjamin Hingley, M.P., is president of 
the South Staffordshire Ironmasters’ Association—quote Netherton 
Crown best and Netherton Crown best horseshoe bars, £7 10s.; best 
rivet, £8; double best plating bars, £9; double best Crown bars, 
£8 10s.; and treble best ditto, £9103. These quotations apply to 
rounds and squares din. to 3in., and to flat bars lin. to 6in. For 
angles up to 8 united inches, an additional 10s. per ton extra is 
quoted, and for tees an additional 20s. 

e plate trade is quiet, and the orders are going mostly to firms 
in the North of England, North Staffordshire, and other competing 
districts. Ordinary Fo ag of boiler plates are £8 to £9, and 
superior sorts £9 to £9 10s. Tank plates are £7 upwards. 

gineers here note with much satisfaction that rolled girders 
are now to be obtained from the North of England in large quan- 
tities, and of 1Sin. by 7in. sizes, at prices which are in no d 
higher than the lowest rates at which the imported Belgian girders 
are offered. It is satisfactory that soon girders of bin. by sin. 
will be available of native manufacture. Certainly, if English 
makers can fill orders as rapidly as required, there should be no 
excuse for continuing to buy either from Belgium, Germany, or 


ce. 

Sales of pig iron in the next two or three weeks are likely to be 
considerable, and for many brands present prices will be accepted 
for deliveries over the ensuing six months. Northampton and 
Derbyshire pigs are an average of 38s. to 40s. at stations ; Lincoln- 
shire are quoted 41s, to 41s. 6d.; and Barrow hematites are quoted 
55s. Staffordshire makers’ quotations figure at 55s. to 60s. for 
all-mine hot air pigs, and 75s, to 80s. for cold air; 42s. to 45s. for 
part-mine pigs, and an average of 35s. for cinder iron. 

Prices for coal stand at 5s, to 6s. for common forge coal, 6s. 6d. 
for superior, 7s. to 7s. 6d. for mill, and 8s. to 10s. for furnace sorts. 
Cokes are quoted 22s, for Durham foundry sorts delivered here, 
18s. 6d. for Welsh foundry, and 14s, to 14s. 6d. for South York- 
shire qualities. Northampton ironstone is 5s. 6d. to 6s. delivered. 

The question of wages in the sheet mills is again to the front. 
Messrs, J. B. and 8, Lees, of the Albion Ironworks, West Brom- 
wich, have now given the men at their thin sheet mills notice for 
a revision, the reduction amounting to 10 per cent. The men 








turned out on strike, but other hands being plentiful, the mill is 

again at work. ‘ 
The North Staffordshire iron trade has passed through a quiet 

week. Prices are now decidedly less remunerative than they were 


twelve months ago. In January, , prices were nominally :— 


1885. 
h | Crown bars, £5 12s, 6d.; best, £6 2s. 6d.; plates, £7 to £7 5s., 


delivered Liverpool or equal. Quotations at date are: Crown 
bars, £5 2s. 6d. to £5 5s., best 10s. more; plates, £6 10s. to £7. 
The home and continental demand, which has been dull through- 
out the year, shows no signs of an early revival; but in the 
Canadian demand indications of an improvement are observable, 
some good inquiries for spring shipments being now in the market. 

The strike in the wrought iron tube trade in Worcestershire is 
continued. The employers desire a 10 per cent. reduction, and a 
return to the ten hours’ system. The operatives have offered to 
accept a reduction of 5 per cent., but this concession the employers 
have declined. 

Machinery in the lock trade is proving a great success, A 
demand larger than can be met is coming forward from the 
Australias for machine-made rim locks, and Willenhall firms who 
have put down special plant for this busi are opp d with 
orders. An important firm of lock manufacturers at Willenhall 
is making ments for opening up a vigorous competition in 
the Australian and other export markets against the American rim 
lock. It is made with a cast iron ornamental case, and all the 
internal parts, including the very clever and valuable reversible bolt, 
are made to template. The Willenhall firm speak very confidently 
of their prospects, and state that they shall undersell the Ameri- 
can itis very considerably, at the same time that they offer a 
lock in every way equal. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Tuesday’s markets practically brought to a close, 
for the year 1885, business operations in the iron and coal trades of 
this district. There was, however, but little attempt at actual 
business in the iron market, and, except a temporary pressure for 
supplies of house fire coal in the interval between the Christmas 
and New Year stoppages of the collieries, there was only a mode- 
rate demand generally reported on the Coal Exchange, and the 
attendance on both Exchanges was small. So far as prices were 
concerned, they were without alteration; but in the iron market 
there was no business offering to actually test values, and quota- 
tions were consequently little more than nominal, whilst for coal 
late rates were only being maintained, and scarcely this in some of 
the inferior descriptions of fuel. 

Theyearcloses upon atwelvemonth’sconti depression in trade 
and excessive lowness of prices. In nearly all branches connected 
with the engineering, the iron or coal trades, extreme competition 
for business has entirely removed any margin for profitable 
remuneration upon business or manufacturing operations, and in 
most instances the past year’s trading will present but a very dis- 
co ing record. 

In the iron trade the year opened with a despondent outlook 
which has been more than fulfilled. Prices, which were then 
thought to have touched their lowest, have had to give way still 
further, until makers and manufacturers realising the futility of 
attempting to stimulate business even at prices which do not cover 
the cost of actual production, have been driven as a last resort to a 
restriction of their output. In the pig iron trade poorer results 
than had been known for a considerable time past were brought out 
of the opening business of the year, and prices which started on a 
quoted basis of about 41s. up to 42s., less 24 per cent., for local 
and district brands delivered equal to Manchester, were gradually 
forced downwards until 1s, to 1s. 6d. per ton below nominal cur- 
rent rates was being openly quoted to secure orders. As the year 
progressed the disturbed state of political affairs abroad added a 
sti.l further element of unsettlement to the market, and with 
a continued absence of any weight of buying, prices were forced down 
lower and lower until 37s. 6d. to 38s., less 24 per cent., represented 
the prices which in some instances were being taken to effect sales. 
About September reports of an improved American trade began to 
be circulated in the market, and the excessive lowness of prices 
evidently offered a temptation for speculative buying, and heavy 
sales were made, which gave a sudden, but only temporary, upward 
movement to prices. The market was not backed up by any im- 
provement in the iron-using branches of industry, and very soon 
relapsed into almost as stagnant a condition as before, except that 
the previous downward tendency of prices had received a check. 
With the close of the year, the political excitement of tbe elections 
to a very considerable extent diverted attention from business, and 
the market had scarcely resumed its normal condition when pre- 
parations for the usual stock-taking and holidays became the final 
obstructionists in way of business of any weight beingdone. With 
the present general suspension of busi it is difficult to say what 
prices really are; but the large increase of stocks in the iron dis- 
tricts of Scotland and the North of England naturally gives a weak 
tone to the market. Nominally, about 39s. to 39s. 6d., less 24 per 
cent., are the quoted rates for the best local and district brands; 
but there are sellers who would take quite 1s. under these figures; 
and although prices still show some recovery from the lowest point 
of the year, they are fully 2s. to 2s. 6d. below what makers were 
asking when the year commenced, 

So far as purely local requirements are concerned, the business 
doing in hematites in this district is of no very great weight. A!1 
through the year prices have been exceptionally low, and on a large 

roportion of the sales not more than 51s. to 51s. 6d., less 24, has 
SS got for good foundry qualities delivered into this district. 
During the last three months an upward movement has taken place 
as the result of fairly large orders for shipment, principally to 
America, and closing prices are about 53s, 6a. to 54s., less 24, but 
with little or no business doing at these figures. 

In the manufactured iron trade the tendency during the whole 
of the year has been persistently downwards, Even the temporary 
spurt in the pig iron trade during the autumn had no appreciable 
effect upon finished iron, and with the exception that in some 
qualities of sheets makers during the autumn were able to get 
advanced rates, prices have gradually fallen from about £5 10s. to 
£5 11s, 3d. for bars—the quoted price for delivery into the Man- 
chester district in January last—to about £5 2s. 6d. and £5 5s., 
the actual selling price with the close of the year. Generally 
forges have been but indifferently employed from hand-to-mouth, 
and some works have been stopped entirely. Here and there, 
however, one or two large concerns have ‘been well supplied, and 
during the past six months the production of manufactured iron 
and steel by the Pearson and Knowles Company, at Warrington, 
has exceeded 50,000 tons, which is probably the largest output of 
any single works over a similar period, either in this or any other 
country. The prices, however, at which the bulk of this work 
has been sec have been below cost, and the year finishes with- 
out much work in hand. 

The past year, as regards the engineering trades, has been 
characterised by a continued slackening down in the weight of 
work giving out, and an increasing k of comp to 
secure orders, which to a very large extent has resulted in works 
being carried on more with the object of keeping their staff of men 
together in the hope of better times than because there has been 
any actual profit to be derived from the trade which has been 
obtained. In the locomotive building trade a fair amount of 
activity has been maintained in finishing old orders, but this year 
closes with less new work giving out and fewer inquiries than 
probably has ever been known before. Special tool makers have 
also been moderately well employed, but a good deal of the work 
has been in connection with plant and tools for ordnance work and 
the equipment of Government arsenalsand shipyards, whilst the large 
works of Sir Joseph Whitworth and Co. have been busily employed 
on gun material and orders inconnection with the construction of new 
war ships, but this is an activity which can scarcely be classed in 
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the run of ordinary trade. The leading cotton machinists have 
had a fair weight of orders coming into their hands; from the 
Oldham district there has been a moderate amount of work given 
out for the filling of new mills and the refitting of old ones. Toler- 
ably large orders for machinery have also come into this district 
from Scotland and the Midlands, but a large proportion of the 
work has been for abroad. Boiler makers, with the exception of 
one or two established firms of repute, have had no great weight of 
orders in hand; in heavy eens work there has been very 
little doing, and small engine builders generally have been but 
indifferently employed. The returns as to employment issued by 


the engineering les union societies have afforded further only 
too ample prook, were it needed, of the growing depression in trade. 
All through the year there has been a constantly increasing number 


of members coming upon the books for out-of-work support. In 
the Amalgamated Society of Engineers the number of unemployed 
members actually in receipt of out-of-work benefit has gone on 
steadily or gry berg y after month, from about 6 per cent. in 
January last to about 8 per cent. of the total membership with 
the close of the year, and in the Steam Engine Makers’ Society a 
imilar increase of out-of-work members, though on a lessened 
scale, has also been reported. The rapid decline in trade and the 
extreme cempetition, not only from home but also from foreign 
manufacturers, has rendered some reductiop in the cost of engi- 
neering and machine work an absolute necessity, and it is now 
gen ly understood that after the turn of the year there will be 
an extensive general reduction in the rate of wages now being paid 
in the various branches of the iron and engineering trades through- 


out the country. As a result of this, it is reasonable to antici- 
pate that a - 7 share of orders and a more al employment 
of workmen will be thus secured. In fact, such a step has become 


imperative as the only course now open by which alone the trade 
of, the country can be held together, and work found for the opera- 
tives themselves. 

The coal trade has naturally been seriously affected by the 
depression which has prevailed throughout the principal coal-using 
branches of industry. In house-fire coals the demand and prices 
have fallen and risen with seasons of the year, and at the close are 
practically in much the ay. 2 ane as they were at the same 
period twelve months back. er sorts, however, for iron making, 
steam, and general manufacturing purposes, have been plentiful in 
the market all through the year, with the tendency of prices almost 
continuously in the favour of buyers, the result being that some of 
the inferior descriptions are, with the close of the year, fully 6d. 

ton lower than they were twelve months ago. Wages questions 
ve come into considerable prominence during the past year. In 
the West Lancashire district unsuccessful efforts were made to 
establish a sliding scale ; then combinations for a restriction of the 
output were attempted, followed subsequently by a futile agita- 
tion for an advance of 10 per cent. Except, however, that in the 
Manchester district wages were reduced 10 per cent. in the summer, 
and then advanced 10 per cent. in the winter, there has been no 
real alteration in the rate of wages in the Lancashire district, and 
they remain ee the same as when the year commenced. 

Barrow.—There has been a quiet tone in the hematite pig iron 
trade during this week, and business will probably continue slow 
until there has been a complete resumption of activity at the 
several works at which there has been a temporary cessation of 
business during the holiday season. There is a fair demand for all 
classes of iron, although for the moment the inquiry has fallen off ; 
but negotiations are going on all round, and the probability is 
that before the spring very large parcels of iron will be sold 
for forward delivery. Stocks remain large in many cases, but in 
others makers have fully disposed of the iron which they held 
some time ago. There is no change to note in the price of iron. 
No. 1 Bessemer is quoted at 45s. per ton net at makers’ works, 
prompt delivery ; No. 2, 44s. 6d.; No. 3, 44s. per ton; and forward 
deliveries at 1s. to 2s. ton over these rates. Forge iron is in 
smaller demand than bal qualities. Steel makers are quiet 
for the moment, industrially speaking, but with the new year 
there are indications of a greater renewal of activity than has 
lately been experienced. Shipbuilders are still very short of 
orders, and the enquiries from all quarters are limited in number, 
and do not represent any great tonnage of building. ineers 
are not well off for orders, either in the general or marine depart- 
ments, and the prospect is for the present very poor. Iron ore 
finds a poor market at unchanged prices. Coal and coke in quiet 
consumption. Shipping indifferently employed. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was but thinly attended, and few sales were made. It was 
therefore not to ascertain the precise value of pig iron. 
Prices were clearly below those accepted last week, and some 
holders, anxious to clear out before the close of the year, were 
selling No. 3 g.m.b. at 31s, 3d. per ton for prompt delivery. The 
usual quotation given by merchants was 31s. 6d. per ton; but 
makers would not accept so low a price. Owing to the continued 
accumulation of stocks and the diminished shipments, the tone 
of the market was gloomier than ever ; buyers being without con- 
fidence as to the future, naturally declined to commit themselves. 

There have been no transactions in warrants of late, and quota- 
tions remain at 32s. 3d. to 32s. 6d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store is ny On Monday last the quantity held was 
136,832 tons, g an increase for the week of 4116 tons. At 
Glesgow their stock has increased nearly 11,000 tons during the 
last fortnight. 

Shipments of pig iron proceed at a rate which is far from being 
satisfactory. Only 50,943 tons had been exported on Monday last 
since the Ist of December, as compared with 64,974 tons in the 
corresponding portion of November. 

There is little to report with regard to finished iron, almost all 
the works being cl until next week. The prices quoted are 
unaltered, being as follows ae plates, £4 10s. to £4 12s. 6d. 
per ton ; angles, £4 5s. to £4 7s. 6d.; and common bars, £4 15s. to 
#4 17s. 6d.; all free on trucks at makers’ works, less 24 per cent. 
discount. Steel manufacturers are somewhat busier than they 
were. The price for plates of ordinary quality is £6 12s, 6d. per 
ton at works, and for angles it is about £6 5s. 

The discussion on the iarities of steel which has been in 
ata during the last three or four weeks in the columns of THE 

‘GINEER is naturally exciting great interest in all the Northern 
iron trade centres. Now that the ball has been set rolling, it does 
not appear likely to stop for some time. Various other instances 
of unexpected behaviour on the part of steel plates and angles are 
cropping up day by day ; instances which cohen would not have 
been mentioned but for the curiosity which manifests itself every- 
where to know the worst. It seems that some, but not all of the 
recent failures, have been traced to the presence of phosphorus in 
excess, as much as 3+ per cent. having been in some cases 
detected. This does not necessarily implicate the basic process. 
On the contrary, that is the only process by which that 

ly obnoxious element can be eradicated if present in 
the materials c Phosphoretted pig or scrap iron intro- 
duced into either the Bessemer acid-lined converters, or into 
the Siemens acid-lined furnace, must result in phosphoretted 
steel, as in neither case is there anything to eliminate it. Steel 
which is quite pure enough for rails, or even sl , may be 
totally unfit for plates or angles, and perhaps this fact has been 
insufficiently recognised. It is said that Lloyd’s Committee have 
issued notifications to the effect that for the present they 
will be = to accept se eae = shi; hog under their 
survey. is action is strongly con many persons 
totally unconnected with the basic steel interests as, at all events, 
premature until there has been a public investigation into the 





complaints which led to it. It is felt that whatever failures there 
may have been, they have not been conclusively traced to the basic 
more than to any other process. Only last week a steel boiler plate 
supplied by one of the t+ and best known Scotch companies, 
and undoubtedly made by the Siemens process, was being manipu- 
lated at the works of an East Coast engine and boiler builder. 
The plate had been furnaced and bent into the required form and 
was left to cool. Returning in a short time the workmen found 
that a piece of considerable area had flown out of the middle of 
weet plate, leaving a corresponding hole and rendering the plate 
ess 


It is understood that Mr. innis, the hero of the hour, is 
preparing a paper, to be read before one of the Northern Institu- 
tions of ineers at an early date. He will, no doubt, set forth 
therein his own views and conclusions as regards steel plates and 
steel boilers, as developed in the light of the discussion which his 
original communication has evoked. 

The new decision of Lloyd’s Committee to exclude Bessemer 
basic, and perhaps mer acid steel from ships, will, if 
persisted in, be a special hardship to certain firms who have 
expended large sums of money, and taken almost endless 
trouble, to establish works for the object of manufacturing those 
materials by those processes, especially as no more blame can be 
attached to most of them, so far, than to any other steel makers. 

In favour of makers of steel boiler-plates by the Bessemer acid 
process, it may be pointed out that the earliest steel boilers, and 
those concerning which there is longest experience, were made of 
this material. For instance, the boilers again and again referred 
to at meetings of the Iron and Steel Institute by Mr. Wm. 
Richardson, of Oldham, as used by his firm, cannot now 
be less than twenty years old. Besides this there is the 
very extensive experience in locomotive boilers by the London 
and North-Western Railway Company, at we, their 
locomotive boilers are unders' to have been made of 
Bessemer acid steel in all parts except the inside fire-box, which 
is of copper. These and a number of other facts ought to afford 
consolation to the makers of Bessemer acid steel, and ought to 
prevent any eye action in the direction of tabooing any 
particular kind of steel until more is known as to the and 
complete circumstances of recent failures. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

In the iron trade business has been quiet this week, in conse- 
quence of the holidays. The main feature of interest has been the 
issue of the statistics of the trade for the past year. Four 
years had el d since plete returns were made by the 
ironmasters, and the reports during that time were carefully 
estimated in those departments where actual returns were not 
available. It was almost, impossible that the estimates should 
be thoroughly accurate, and the full returns made by the 
ironmasters on this occasion of the production and stocks in 
their hands, show that in the past two years, at least, both 
the production and the makers’ stocks had been returned at less 
than the real figures. The consequence has been that the present 
report is more unfavourable than was anticipated, the stock of pig 
iron being at least 100,000 tons above the most liberal calculations 
that had been made. The output of the hematite furnaces is 
materially greater than that of ordinary pig iron, and the old basis 
of calculation has therefore been disturbed. Availing themselves 
of the ironmasters’ returns, the Scottish Pig Iron Trade Association 
has issued the following official report of the trade from Christmas, 
1884, to Christmas, 1885 :— 





1885. 1884. 1885. 























Tons. Tons. Inc. 
Production .. + oe ec» 1,008,562 988,000 15,562 
Consumptign—In foundries, 
as per returns receiv -- 152,597 237,000 
In malleable and steel works, 
as per returns receiv -- 243,022 231,0C0 
Total sg 895,619 468,000 72,381 
Exports—Foreign, less 5700 tons 
English irontranshipped 267,456 819,463 
Coastwise .. .. .. .. 162,299 197,251 
Railway to England .. 14,859 17,286 — 
Total ; 444,614 534,000 89,386 
Stocks—In Connal’s stores .. 665,688 579,423 
In makers’ hands .. .. 884,995 241,577 . 
ne. 
Total .. +. 1,050,683 821,000 229,683 
1885. 1884. 
Number of furnaces in blast on Dec. 25 .. .. 91 93 
Average number of furnaces in blast for the 
Average price of mixed numbers g.m.b. war- 
DEPOT .. 5. 0c «ose secs “GD “GRE 
Highest price of mixed numbers g.m.b. war- 
Fae ee rel 
Lowest price of mixed numbers g.m.b. wurrants 40/74  40/lu 
Tons. Tons, 
Quantity of malleable iron and steel made in 
MeniiamG .. 1. cc 2 <0 cc cc cc co GHS88 SBT,000 
Consumption of Cleveland and Cumberland pig 
iron in Scotland— 
OL ee ee -- 270,000 224,000 
In malleable iron and steel works - 195,000 145,000 
Total e+ oe «- 465,000 869,000 


The unfavourable character of the statistics had the effect of 
causing a drop in the values of warrants from 41s. 7d. cash, which 
was the closing price on the day before Christmas, to 40s. 84d. 
when the market reopened on Monday. In the afternoon, how- 
ever, the price recovered several pence a ton. Business took place 
on Tuesday forenoon at 40s. 114d. to 41s. 11d. cash, the afternoon 
quotations being 41s. 4d. to 40s. 1ld., closing with buyers at 
40s. 114d. cash. Business was done on Wednesday between 
40s. 94d. and 40s. 11d. cash. ly Aca Wl op was an 
improvement to 41s. 2d., and the closing price for the year was 
41s. 14d. cash 


The values of makers’ iron were also somewhat depressed by the | 3000 


annual statistics, They are as follow:—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 46s.; No. 3, 43s. 6d.; Coltness, 50s, and 46s.; 
Langloan, 47s. and 44s. 6d.; Summerlee, 51s, and 45s.; Carnbroe, 45s, 
and 43s.; Calder, 50s. 6d. and 43s. 6d.; Clyde, 45s, and 42s.; a 
at Broomielaw, 41s. 9d. and 39s, 6d.; Shotts, at Leith, 47s. 6d. an 
46s. 6d.; Carron, at Grangemouth, 47s. 6d. and 46s. 6d.; rigs 
at Bo'ness, 44s. and 43s.; Glengarnock, at Ardrossan, 46s. 6d. 

= ig Eglinton, 42s, 6d. and 39s, 6d.; Dalmellington, 44s, and 


The Scotch steel makers are still maintaining their advanced 
prices, although they have lately lost some orders in consequence, 
One of these orders has been placed by a Glasgow firm with a 
German house, ship plates being the articles in question, and they 
are to be supplied at 10s. a ton under the Glasgow quotations. 

It is reported that some Belgian girders which recently arrived 
for use in the erection of a new railway station at Paisley have 
been condemned, in consequence of the iron being not equal to 
that specified in the contract. 

The coal trade is in a somewhat awkward icament at present. 
Several of the large masters who gave an advance of 6d. a day to 
the miners about a month ago have been doing a large business, 
while others who declined to give the increase in pam | og of 
being unable to obtain an advance in the prices of coal have had 
their pits idle through a strike of the workmen since the beginning 
of the present month. The coalmasters of Lanarkshire met in 
Glasgow on Monday to consider a proposal to withdraw the recent 
advance of 6d., but as several of the more influential co owners 


failed to attend the meeting, it separated without arriving at any 





decision. Later the same day the Airdrie and Slamannan masters, 
whose men have been onstrike, metin the Royal Exchange, and after 
discussing the situation, they determined to adhere in the mean- 
time to their former resolution not to concede the advance. Some 
of the Airdrie and Slamannan miners have been workirg several 
days this week at the old rates, being anxious to make some money 
for the New Year holiday. Unless the men should give way, the 
wages question will likely have to be reconsidered within the next 
week or ten days. 

Taking into account the state of matters above explained, the 
coal shipments of the past week have been fairly satisfactory in 
amount. They embraced 25,228 tons at Glasgow, 1117 at Greenock, 
250 at Port G w, 3156 at Irvine, 7279 at Troon, 7528 at Ayr, 
460 at Leith, and 6018 at Grangemouth. 








WALES AND ADJACENT COUNTIES. 
(From our own Correspondent.) 

THE great explosion at Mardy Colliery is, of course, the leading 
subject of discussion all over the district. The loss will very 
likely amount to eighty-one or eighty-two men and boys, as several 
are in a condition. y Colliery was sunk by the late 
Mordecai Jones, of Brecon, and sold to the firm of Lockett and Co., 
of whom Mr. W. Thomas, Brynawel, Aberdare, is the representa- 
tive and mining engineer. The colliery is a fine one, and has all 
latest and best appliances. It has been visited by most of the 
leading coalowners and mining engineers, and has been commended 
highly by such authorities as Sir George Elliott and Sir W. T. 

wis, As cause, scientific opinion leads to the coal-dust 
theory of Mr. Galloway; others, that a fall having taken place, 
masons were arching with a comet light to aid them, and that 
barometrical depression taking place, ignition and explosion followed. 
I submit, with all due def to practical men, that falls are 
often due to the action of gas, and that a great fall should at once 
suggest extreme caution. Again, as to the coal-dust yang a 
patent was taken out by Lewis and Kirkhouse some time ago for a 
capital contrivance to water roadways. It will be of interest in 
the course of the inquiry to know if this is in practical use. 
The da done in the downcast is being rapidly repaired, and 
this week I expect the pit will be at work. 

The Miners’ Provident Fund, which is in excellent working order, 
is now maintaining 110 widows and 190 children due to those single 
accidents which are incessantly taking place in the coal district. 
So this disaster willnecessitate some outside help from the public, and 
I am glad to see that this is being freely accorded. There is little 
doing in the coal trade Seal ths o — run. Totals will, of 
course, be far below a on account of Christmas holidays and 
the Mardy accident. Still reports at Cardiff and Newport are 
favourable, and unless the weather should interfere with ship- 
ments, as it | nage one to do, the total this week will be moderately 

both for steam and house coal. Small steam is quiet. 
reakages at Plymouth collieries, unattended with injury to the 
men, have caused some delay in work and caused consequent dis- 
tress. This has led to an application for the use of a fund con- 
tributed to from all parts of the country in aid of distressed 
children, but no decision has yet been made. Cyfarthfa colliers 
are working better this week. 

Some large cargoes of iron and steel were shipped last week. 
From Newport 4133 tons were sent, and from Cardiff 4800 tons. 
The principal items from Newport were India, 1900 tons; Pay- 
sandu, 1050 tons; Buenos Ayres, 530 tons; Santos, 653 tons. 

Iron ore is coming to hand slowly, scarcely half of the usual 

consignments have been had, but the holidays doubtless are the 
chief cause. It will be seen from exports that Wales is still doing 
a moderate steel rail trade, even working as it does about half 
time; but there is a prospect of improvement, and if China and 
Congo were opened out there might be something like a revival of 
those good old days when the Americans and Russians were great 
buyers of the Crawshays and Guests. I remember the time when 
ae gg and Cyfarthfa sold large quantities of bar iron to 
Turkey. Penydarran Works are now swept completely away, and 
the site isa permanent circus! As for Cyfarthfa, it is question- 
able whether it has any ‘‘ Turkey bar” trade now. 
An interesting letter has been Sg oom by Mr. Spence, I see, 
referring to the tin-plate trade. 4 ~ay has, or had, a connec- 
tion with Pentyrch tin-plate works, and is a leading authority on 
the subject. his letter he states that there are eighty-four 
works in Wales, and that more than thirty of them have failed 
during the last five years. Mr. Spence dates the reverses of the 
trade from 1879, when the American boom sent up coke plates to 
30s., and a speedy reaction followed, and variation ever since. 
The fear he apprehends now is that Germany will come into the 
field as competitors; but we must bear in mind this fact, that 
America did her best to compete, but failed, and that we owe our 
position to the special qualities of our coals, Unless Germany is 
so favoured we have not much to fear. 

The tin-plate trade is not quite so brisk, and makers are satisfied 
to make a small abatement of 3d. per box for the principal varieties. 





Cokes, ers, and Siemens ternes are not in free demand ; 
wasters are better. Ordinary cokes are being bought at last quota- 
tions freely, 


In the matter of exports, Swansea figured well last week by 
mas away the largest total on record—5000 tons to the States, 
New York, Philadelphia, &c. The New Year opens with some 
clouds about the h m. Two or three works are stopped and a 
couple are in the market, and fears are entertained as to the 
maintenance of the union. Apart from this there is a prospect of 


gees ign demand and of firm prices. 
tock- will now begin, and in the next few weeks we can 
more easily forecast prospects than at present. 


Notice has been posted at Briton Ferry Ironworks, and a stop- 
will take place this week ; whether temporary or not remains to 


seen, 

It is arranged that the first coal train from Wales to London 
shall go through the Severn Tunnel on the 9th of January. The 
officials have been busily engaged making arrangements. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 22nd ult., a steel steamer, the Kaisow, of 
tons register, was | hed from the shipbuilding yard of 
Messrs. Joseph L. Thompson and Sons, North Sands, Sunderland, 
This vessel, which has been built to order, forms the latest addition 
to the fleet of the China Shippers’ Mutual Steamship Company, 
London, trading regularly between that port and China. Her 
1 is 362ft., breadth 41ft., and depth 24ft. Gin. She has the 
highest class at Lloyd’s under the three-deck rules, with long 
bridge deck amidships enclosing cabins, and having water ballast 
fore and aft on the cellular system. Every modern improvement 
has been introduced in the construction and equipment of the 
vessel. The engines are of the triple expansion type by Messrs. 
Thomes Richardson and Sons, of lepool, of 2400 indicated 
horse-power, and are calculated to give the vessel a speed of 13 
knots. She is also fitted with teak decks, direct steam windlass, 
double steam winches, steam steering gear, and steering telegraph, 
and will have accommodation for a limited number of first-class 
passengers, a Board of Trade certificate having been provided. 

The steamer Ca made her trial trip on the 3rd ult. She is 
built by Messrs. » m, and Co., of Laxevag, Bergen, 
Norway, and is specially intended for the tourist traffic on the 
North Cape. Her dimensions are as follows:—Length between 

diculars, 192ft.; extreme breadth, 28ft. 6in.; depth of hold, 
4ft. 8hin. She is fitted with Martens, Olsen, and Co.’s steam- 
winch, Clarke, Chapman, and Co.’s win , and Davies’ steam- 
steering gear. Water ballast on the cellular system. Engine, 
135 nominal horse-power, also made by Messrs, Martens, Olsen, 
and Co. Aspeed of 12} knots was easily obtained. The same 
firm have on the stocks another + —_ boat intended for the 








conveyance of tourists to the Nort 
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NEW COMPANIES. nea 
Pia following companies have just been regis- 


Buenos Ayres and Belgrano Tramway Company, 
Limited, 


This company was registered on the 22nd ult. 
to acquire the tramway and other property of the 
Belgrano Tramway Company (Empresa de Bel- 
grano) in Buenos Ayres, and generally to carry 
on the business of a tramway and omnibus com- 
pany. The capitel is £217,500, divided into 
27,500 preference and 16,000 ordinary shares of 
£5 each, The subscribers are:— 

Ordinary Shares, 


A. J. H. Robertson, 41, Coleman-street, earages 
accountant .. © 0 

J. 8. Parry, Well- walk, Ho itead atant 

A. T. Hooper, 57, Mvorgate street, merchant 

C. Beringer, 57, Moorgate- -strect, accountant ee 

W. Doherty, 6, Great Newport- street, W.C., 
printer .. wo ee oe oe 

J. W. Hepburn, "7, Pancras. ‘lane, law stationer .. 

L. a 3, 19, Rue de a, Paris, mer- 





eee 


The wamber of ancien ts i net to be lew than 
three nor more than seven; “gualietion, £500 in 
shares or debenture stock; "the first directors are 
appointed by the subscribers; remuneration, £875 
per annum, 





James Simpson and_Co., Limited. 

This is the conversion to a. company of the 
business of manufacturing engineer, carried on 
by Mr. James Simpson, at the Engine be ge 
Grosvenor-road, Pimlico. It was registered o 
the 19th ult. with a capital of 271,00 1,000, in £10 


shares, The subscribers are :— 
Shares, 
°d = m, 101, Grosvenor-road 


ord Simpson, 38, Parliament: strect . oe 
*C.L, Simpson, 101, ‘Grosvenor-road ‘ 

*T. B. 8 4 Victoria i S.W 
E. P. Simpson, 13, Second-avenue, West Brighton 
*J. G, Mair, 101, Grosvenor-road, aoa 
*W. J. Brown, 101, Grosvenor-road ° 

The number of directors is not to be less than 
three nor more than seven; qualification, £200 in 
share or stock. The first are the subscribers 
denoted by an asterisk. 





Cl el el lel 





Cranleigh Water Company, Limited, 
This company was registered on the 19th ult. 
with a capital of £5000, in £5 shares, to supply 
water to the village and parish of ‘Cranleigh, 











Surrey. The subscribers are :— 

Shares. 
Rev. J. H. Sapte, Cranleigh ee ce oo es 
Rev. J. Merriman, Cranleigh — ai ee ae ee oa Oe 
¥. Po Tag Cranleigh, hool t -- 50 
Cc ih, physician... .. .. .. @ 
Rowland, Cranleigh, pasate « @ 
G. Holdaway, Cranleigh, station master | 2 

K. Holden, Cranleigh, builder... ° 
W. B. Hankey, Cranleigh .. 10 
T. T. B. Hankey, Cranleigh, Captain RN. 20 
A. A. Napper, Cranleigh, surgeon .. .. .. «. 30 
J. Hardy, ¢ Imaster .. 2 
A. Napper, Guildford, surgeon, retired . 20 


Registered without special erticles. 


Edgbaston and Harborne Tramways Company, 
Limited, 


This company proposes to acquire the rights 
and interests of the promoters of the undertaking 
authorised by the baston and Harborne Tram- 
ways Order, 1883, confirmed by the Tramways 
Order Confirmation (No, 2) Act, 1883. It was 
registered on the 2lst ult. with a capital of 
£100,000, in £10 shares. The subscribers are:— 


Shares. 
Colonel E. J, L. Twynam, Great Malvern .. 15 
C, E, Mathews, Kirmingham, solicitor 15 
& Papen) Handsworth, mr ar director of 


company 15 
J. “Wilson, Birmingham, “contractor... e 15 
R. Pi Moseley, Birmingham, contractor :. 15 
J. James, Birmingham, solicitor .. . ee 1 
J. A. Darby, Birmingham, clerk ‘a 1 


Registered without special ae 





Hayes’ Patent Chair Works and Cabinet Manu- 
facturing Company, Limited. 

This is the conversion to a company of the 
business of chair and furniture manufacturer 
carried on by Mr. James Hayes, Ng as Hayes 
and Company, at 36a an , Central-street, 
St. Luke's, It was feieand' on the 18th ult. 
with a capital of £10,000, in £1 shares, The 
purchase consideration is £2000, one-half being 
— in fully-paid shares, e subscribers 

Shares. 

A. Mountcastle, 72, Shepperton-road, Islington, 
commercial traveller 
H. Pri » 469, ‘Battersea Park-road, 


chemist . 
Hart, 69, ‘Wigmore-street 
T. Harrison, 5, Brick-hill- -lane, Upper “‘Thames- 
street, wine merchant 


C. J. Bryce, 10, Miles-lane, ‘London’ Bridge, engi- 
neer 


A. Sart, 1, Beaconsfield- terrace, ‘Brondesbury, 
cigar i mporter 

C. C. Utton, 39, Grove-road, ‘Holloway ee 
The number of directors is not to be lees ‘than 

three nor more than seven ; qualification, 50 shares; 

remuneration, £52 10s. per annum, to be increased 

to £105 in any year in which £10 per cent, divi- 

dend is paid. 


British Algin Company, Limited. 

This company was registered on the 18th ult, 
with a capital of £15,000, in £5 shares, to produce 
and supply algin, algulose or algic cellose, kal 
substitute, and other useful products obtain 
from seaweed and marine plants, and generally to 
carry on the.business of manufacturing chemists. 
The subscribers are :— 


*T. J. Jones, 12, eee s-street, Hanover-square, 
telegraph 

*J. G. Stapleton, 47, " contenmen 8. E., landowner 

W. N. Tiddy, 12, Prince's- “street, Hanover-square, 


Se ee ee OO 


electrician ee 
F. B. Birt, 27 Leadenhall-street, shipbroker os 
E Eilington, C.E., Palace-chambers, West- 


H. Harker, 189, 9, Upper Thames-street, ‘merchant 
*E. ©. C. Stanford, Dalmuir, North ae 
Fa ome so ee 8 


The number of directors is not to be be than 


le . 


= —e ~~ —e 





three nor more than five; qualification, 70 shares 
or £350 payee but this qualification will not be 
Seulanen for the subscribers denoted by an 
asterisk, who are appointed first directors. The 
company in gen meeting will determine re- 
muneration, 





Tram-car and Vehicles Patent Fittings Company, 
imited. 


This company proposes to acquire the patent 
rights of George ves Smith, jun., for improve- 
ments in apparatus connected with tram-cars and 
other vehicles. It was registered on the 17th 
ult., with a capital of £10,000, in £5 shares, with 


the following as first subscribers :— 


merc! - 
G, Smith, Musgrave, Birchfield, Birmingham oe 
H. H. Carlyle pee %0, non- vragen 


Shar 
G. M. Denamn, 0, 3, Trafalgar-terrace, Birmingham, 


1 

1 

Birmingham, merchant... .. . 1 
Ww. > Hiscock, Redditch . 1 
W. J. Cosby, 21, Cannon- “street, ‘Birmingham, 
. ineer 1 
> ‘itehead, New-street, Birmingh ham, tailor . 1 
T. Whitehead, Harborne, Birmingham, clothier. 1 


Registered without special articles, 


_ 


Petroleum Association, Limited. 

This association Be ae to promote the im- 
portation into the United Kingdom of petroleum 
and other kindred products of the nee possible 
quality, and to provide for the uniform and accu- 
rate testing, snaspling, analysis, and examination 
of petroleum, and for ascertaining and certifying 
the results thereof. It was registered on the 
19th ult. as a company limited by guarantee to £1 
each member. Under the 23rd section of the 
Companies’ Act, 1867, the company is authorised 
by the Board of Trade to omit the word “limited” 
from its title. The subscribers are :— 

A. Tremearne, South Sea House, produce broker, &c. 
G. H. Trunck, Palmerston-buildings, merchant. 

E. Dowling, 88, Cable- street, E., oi merchant. 

A. Walton, 39, Borough High-street, oil merchant. 

T. Hilton, 143, Great Suffolk-street, 8.E., oil merchant. 
J.A. Hess, 101, Leadenhall-street, "merchant. 

G. Mordaunt, la, St. Helen’ s-place, produce broker, 


&e., 
Henry Webb, 6, Great St. Helens, produce broker, &c. 


The management is vested in a council of not 
less than ten nor more than fifteen members, 





Shanklin Esplanade Pier Company, Limited. 

At Shanklin, Isle of Wight, this company pro- 
poses to construct a pier and all necessa Praga 
approaches, &c. It was registered on the 22 

ult., with a capital of £12,000, in £5 shares. The 
pe are :— 


F. Cooper, Shanklin .. 

C. H. Moorman, Shanklin, lodging-house keeper. 
J. Kent, Shanklin, brick manufacturer. . a4 

W. H. Moorman, Shanklin, poulterer .. .. .. 
C. Newman, Shanklin, grocer . oe 

J. Burley, Shanklin, outfitter .. .. 
J. Hollings, Shanklin, general dealer 


Registered without special articles, 


:g 
in 
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Steel, Peech, and Seaman, Limited. 
This company proposes to take over the busi- 
ness of steel file and saw manufacturer carried on 
at the Minerva Works, Eccleshall, Bierlow, 


Sheffield, with machinery and plant belonging 
thereto. It was registered on the 17th ult, with with 
a capital of £6000, in £100 shares, The sub- 
scribers are :— 

Shares. 


*Henry Steel, Sheffield 
*William Peech, Roehampton, Surrey,” ‘steel 
manufacturer... 
*F. W. Seaman, Sheffield, steel manufacturer 
ed Steel, jun., Sheffield, steel manufacturer. 
eech, Sheffield, steel manufacturer... .. 
Williarn Steel, Sheffield, steel manufacturer .. 


Henry Peech, Sheffield, steel manufacturer .. 


The subscribers denoted by an asterisk are the 
first directors; qualification, 10 shares, 


ee ee ~ 





Tilbury Dock, Ship and Engine Repairing 
Company, Limited. 

This company was registered on the 19th ult., 
with a capital of £30,000, in £10 shares, of which 
2500 are £10 per cent, preference shares, to carry 
on the business of ship repairers, shipbuilders, 
shipowners, and w rs in all branches at 
Tilbury Dock, or elsewhere in the United King- 
dom. The company will acquire a lease of cer- 
tain property described in an unregistered - 
ment between John Dunham Massey and W: 
Gammon. The subscribers are :— 


Shares, 
lane, railway — 








Wm. G , 81, Nichol 
mana 
Wm. amiiton- -road, Brentiord, clerk. 
C. H. A. seta iow, 2, wine and 
spirit merchant . 


W. H. Goodfellow, 49, “Rectory-square, Stepney, 
master mariner 

R. J. Foster, 73, Charles-stree ‘Stepney, ‘patentee 

C. H. Nicholson, 8, Laurence Pountney-hill, mer- 


“ee -e _ | end 


i Sr eae Free 
W. Sapte, jun., Sunderland-road, Forest-hill 

The number of directors is not to be less than 
three nor more than five; qualification, 20 shares. 
The subscribers are to appoint the first; remu- 
neration, £500 per annum. 


Powell Aberbeeg Colliery Company, Limited. 


This company was registered on the 22nd _ 
with a capital of £100,000, in £10 shares, to 


trade as colliery fpr pane coke manufacturers, 
brickmakers, and fuel manufacturers. The sub- 
scribers are ;— 

Shares. 
D. T Alexander, Cardiff, auctioneer .. .. .. 1 
W. Beddoe, Nelson, colliery ee. es 1 
G. H. Daniel, M.E., Pont; ae ~. on 1 
G. C, James. Merthyr Tydvil, solicitor .. .. :. 1 
J. Daniel, Aberychan, provision merchant .. .. 1 
H, A. Huzzy, wport, Mon., engineer .. .. 1 
E. — Ebbw a vale Mon., ern mer- . 

han| ai. oe 

D. Lewis, Newport, colliery ‘agent . so, oa, 9% 1 


The number of directors is ann to be less than 
three nor more than seven; qualification, 50 
shares; the subscribers are to appoint the first 

and act ad interim; the com in general 
meeting will determine remunera Bsn 4 





THE PATENT JOURNAL. 
Condensed from the Journal ‘of the Commissioners of 


Applications for Letters Patent. 

*,* When pire have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

18th December, 1885. 

15,602. Muvers’ Sarery Lamps, T. Marshall, London. 

15,603. Strap or Banp, A. F, Moriceau, London. 

15,604. MineraL Orn Lamps, G. F. Redfern.—(J. 
Fischer, Belgium.) 

15, 7 yt ad Macuings, G. F, Redfern.(— 

t, France 
15,606, Seep Dritt, G. F. Redfern.—(A. Legros, Bel- 


gium, 
15,607. Cork Storrgers and Cork, G. F. Redfern.—(Z. 
Bousquet, France.) 
D, and E. 


15,608. MovaBLe Partitions, Doors, &c., 
Glaister, London. 
15,609. Securine Doors, D. and E. Glaister, London. 
19th December, 1885. 
15,610. Wasuine CLorues, &c., H. W. Welch, London. 
15,611, Sarps’ Lamp, T. 8. Tongue, Handsworth. 
15,612. KeyLess Warcues, C. Errington, London. 


15, 613. Door Locks, T. L Gray, Blyth. 
15,614. ARTIFICIAL FugeL, W. Menzies, Newcastle-on- 


Tyn 

uy, 6. ‘Loops, Banps, &c., for Curtains, T. Kendrick 
and W. Gibson, Birmingham. 

me ae. TurNina Gainpstones, J. Staincliffe, Oak- 

1, ‘617. ELECTRICAL Switcues, H. B. and H. R. F. 

urne, London, 

15,618. VALve for WATER Gavags, &c., W. Hartcliffe 
and W. H. Malkin, London. 

15,619. CyLInpRIcaL Supports for 
Fitas, F. Shew, London. 

15,620, Feep-watzr Heater, W. E. Walker, W. Peile, 
and W. Cook, Manchester. 

15,621. Pressure GaucE and CarTRIDGE RaMMER Com- 
BINED, W. P. Jones, Birmingham. 

15,622. Merattic Bepsrgaps and Cors, J. and F. 8. 
Turner, Dudley. 

15,623. Permanent Way of Raitways, &., B. Rath- 
bone, Liverpool. 

15, es ToBacco Sratxs, J. McDonnell, 

u 
15, ~— Sevr-acrina Bott for Bookcases, &c., F. H. 


lins, Birmingham. 
15,626. Scoops, Ww. Parnall, Bristol. 
usear. C ume Kite Ba.oon, E. D. Archibald, Tun- 


15, cae oe &., J. Cadbury and J. G. Rollason, 
Birmi ingham. 
15, =. Propucixe ARTIFICIAL Licut, W. J. Shirtcliff, 
e. 


15,630. L. Platnauer, Birmingham. 

15, 631. Raisina and LOWERING Weicuts, J. Swalwell 
and J. Moore, London. 

15,632. VecrTaBLe Bivx Dye, W. Smith, London. 

15,633, Gimp for Anciers, C. H. Cook, London. 

15, 034. a and ScUTCHERS, . Hilton, Man- 

15,685. de Screw Rixos, &c., G. W. Herbert, 
jperming 


PHOTOGRAPHIC 


636. TaLEscoPic TaBes, J. Fraser, Glasgow. 
4 samt Batcuine Fisrovs Susstances, &., J. Menzies, 
asgow. 
15,638. Yarns, R. G. Laidlaw, Glasgow. 
15,639. Steam Boriers, C. A. Knight, London. 
15, 640. VaLves of STEAM Hamoers, A. B. Baylis and 
R. Whysall, London. 
15,641. Stripping Butcuers’ Steers, &c., W. Turner, 
London. 
15,642. Liquip Meters, H. E. Newton.—(C. C. Worth- 
ington, United States.) 
15, sailing Device for Sewrnc Macurnes, R. Cragg, 
London. 
15,644. Cranks for Marine Encines, &., F. B. 
Salmon, Liverpoo! 
15,645. Muzz.xs for Docs, G. Baker, ham. 
15,646. CLEANING Grain, &., J. W. Clinch and L. 
Greening, London, 
15, =. ‘Sionr-rae> Lusricators, J. T. Hailwood, 


158. , for Pocket-Booxs, &€., A. J. Boult.— 
H. Massouat, France.) 

1s 649. HaNorxa Curtains, &c., C. H. Minchin, 
Middles dlesbrough. 

15,650. Locxine Devicr, G. Ayers, London. 

15, 1651, STANDARDS for SUPPORTING = Sappies of 
VELOcIPEDES, J. nm, Lon: 

15,652. Opsrarntnc Rotary Morion ‘tom ELECTRIC 
CurRE RENTS, E, O. Wehrle, London. 

15,658. Hyatenic Toors-srusH Sranp, J. Needham 
and B. Lewis, London. 

15,654. Hypravutic Lirrs, W. A. Gibson, London. 

15, 655. Reoutatine the Apmission, &., in STEaAM 
iorngs, A. P. 8. Jones, London. 

15,656. Hypravu.ic Enaings, H. Moore and I. D, Pol- 
rd, London. 

= 7 ~ for Cass, &c., A. C. Jones and J. 

e, 

15,658, po nell Switcues, B. M. Drake and J. M. 
Gorham, London. 

— HAND-PRINTING, &c., Macuings, J. L, Sampson, 


mdon. 

15,660. Rarttway ae and other Srats, W. 
McLaren, Lon: 

| Hat — oune, J. Calverley and J. G. White- 


15,662. pny Bexemes, W. R. Lake.—(A. Wasserman, 
United States. 

15,663. Penctu-casss, &c., G. F. Redfern.—(R. Spear, 
Bavaria.) 

15,664. SEPARATING SussTances from PuospHaTe of 
Liar, T. R. ito.—{B. Hinisch and M. Schroeder, 
Prussia.) 

Qlst December, 1885. 

15,665. Toot-REst for Hanp-TuRNING Latnes, J. Mur- 
seated, Manchester. 

TROLLING the Dravout of the Furnaces of 
*Finixo Borers, W. Hutchinson and C. Thompson, 
under’ 

15,667. Lever Paptocks, W. H. St. Aubin, Bloxwich. 

15,608. PERAMBULATORS, » oO A Marriot ott, Man- 

hes' 

15,669. Fancy Corron Yarns, Dickinson Bros, and 
Co., Halifax. 


15 i670. — Deposit from Steam Borters, W. W. 
a) 
15, 67. nts tan the I Enps of Drivine Banps, T. H. 


15,672, Capuix, E. Townsend, Oldbury. 
16, i678., Exauisn Sranparp Weicuts, W. Parnall, 





1. 
16, es stag ane moa Batrerigs or AccuMULATORS, P. 
ndon. 
16, Gi 1 banmaon Traces or Putts, 8. Ogden and C. 
ters, Manchester. 

15, ore Barton Patent PorcELain Burner, W. H. 
and J. Wathen, Birmingham. 

15,677. RevoLvine CoupLine Jorsts for Water, &c., 
Pires, R. Barker, Whitehaven. 

15,678. CHEMICAL or ANALYTICAL Baxances, W. E. 

eys.—(B. Becker, United States.) 

15,679. Woven Drivine Banps or Betts, 8. Ogden, 
Manchester. 
15,680, Lamps, W. Defries, London. 

15,681. Joye Bir the Hgaps and — of Bicyc.gs, 


15,682, Becoswe Down the Spinpies of SPpinnine 
Macumvery, R. N. Manches 
15,688, Presser Roiuers of Sizine Macuinzs, P. 

Brimelow, Halifax. 
nee Leap Gtazinc, G. Sowerby, Newcastle-upon- 





15,685. Patrers-makers’ Cup Dowe1s, J. and T. E 
Jennens, Birmingham. 
15,686. Furnaces for Burnine Liquip Fvue., W. M. 


Fraser, Glasgow. 

15,687. Hot-pLate Bars for Gas Cooxixe Ranges, T 
Fletcher, Manchester. 

15,688, Ro.iers for Rotirye Ciora, &c., R. Longdon, 
Manchester. 

15, ee. Concrete Mixinc Macurines, H. Stockman, 


ton. 

15,600. S Pesrseme Warps for Weavixa Patrerns, 
R. G. Neill, Glasgow. 

15,691. PHotocrapuy, J. Swain, London. 

15,692. Rotary Steam Exorses, J. Wakefield, London. 

15, 693. Cicars, CHEEROooTS, &c., F. Taylor, Liverpool. 

15, 694. Sarery BiasTina! CARTRIDGES and DeronaTors, 
a Oxonite Company and R. Punshon, 

ndo: 

15,695. Provecrites for Opgrations of War, 8. H. 
Emmens, London. 

15,696. SmokeLess Gunpowpers, 8. H. Emmens, 
London. 

15,697. Explosive Sugstances, 8. H. Emmens, London. 

15,698. Packina for Piston-rops, &&., A. A. Rickaby, 
London. 

15,699. Apparatus for Fire-zscapes, &c., G. Edwards, 
Thornton Heath. 

15,700. Rartway Carriace, &c., Wixpows, J. Young. 

W. 8. Gibson, Netherlands. 

15,701. IysuLation of ELecrric AERIAL Line Wires, 
AE. rt, Glasgow. 

=. Danny Roi CARRIAGES, T. A. Marshall, 


15,703. Fastentnes for Raitway, &., Worpows, A. 
, London. 
15,704. Locks, H. J. Haddan.(F. W. Poestges, Ger- 


many. 

15,705. Coatine Paper, &c., with WATERPROOF MaTE- 
RIAL, C. E. Mey, London. 

15,706. Water-cas Apparatus for DisTiLLaTion of 
Fresu Fue, E. Blass, London. 

15,707. SLIDE VALVES and Cocks, E. Blass, London. 

15,708. Carrniaces, G. F. Redfern.—(F. Tharaud, 


nce.) 
15,709. Continuous Power Presses, A. Attwood, 
London. 
15,710. Governors for Gas, &c., Lge te H. John- 
son.—(Z. Delamare-Deboutt and L, 





France.) 

15,711. NavicaB_e Surps for Carryine Liquips, H. F. 
Swan, London. 

15,712. Gun Mountines, J. Vavasseur, London. 

15,713. Sunsipence AppaRatos, 8. H. Johnson and C. 
©. Hutchinson, London. 

15,714. GALVANIC Barrerizs, A. R. Upward and C. 
Pri London. 

15,715. Drivina Gear for Tricycies, &c., F. G. M. 
Stone and G. Turton, London. 

15,716. CoLoURING Martrers, C. Rudolph and O. Gtirke, 


London. 

15,717. Text1Le Fasric, W. R. Lake.—(F. E. J. Dubar, 
France.) 

15,718. Burctar or other Atarm, J. C. Fell. — (A. 
Buckingham, Belgium.) 

15,719. Securine the Cowrents of Borries, &c., H. 
Graepel, London. 

15,720. Permitrinc a Stream of Water to Pass 
THROUGH tbe CLoseD Crank CHAMBERS of QUICK- 
fe Enarnes, P. W. Willans, Thames Ditton.— 

8rd November, 1885. 

15,721. CHocoLATE, A. F. Besnier and F. L. Corbitre, 
London. 

15,722, CarTripce Cases, E. Martin, London. 

15, 728. Puxcuinc and Drie Macuivgs, Cc. F. 
Findlay, London. 

15,724, UmMBRELLas and Parasozs, O. Jones, London. 

15,725. Arm and Warer-Ticut Seam, G. J. T 


London. a 
22nd December, 1885. 
15,726. Orcans, E. H. Suggate, London. 
15,727. Cosneanes the Box Yee employed in Box 
Looms, H. R. Middlemost, C. H. Crowther, and R. 


en, 
15,728. Mrrror Saanene Sranp, &c., D. Freeman, 
Birmingham. 


g 
15,729. Castors, 8. Holgate and J. Tayler, Accrington. 
15,730. Envevores for Coverinae Botrizs, W. Somer- 
ville, Glasgow. 
15,781. louie for - ape Carriacz, &c., Doors, J 
Maxwell, 


* — BLAst Fouee, H. McVicar, G Ww. 
soley ore Desiens on Grass, &c., W. Parrott 
mdon. 


15,734. Sonaw PROPELLER, H. J. Allison.—(Z. H. Hall, 
United States.) 


17,735. Connectinc Sorr Merat Pipss, A. G. Brown- 
ely. 
15,736. ILLUSTRATED Burros, B. R. H. Church and J. 
Richardson, 


15,737. Gas ENarzs, 5. E. Rogers, Tip 
15, aa Howse bong W. M. ke, 4 
39. Latrines, M. J. Adams, York. 
8. 740. moon a Cc. Howell, Glasgow. 
1, 741. Locks, J. B 
15, pote + oe me UncovuPLine Remvens CaRRIA ES 
le, Halewood. 
15,748. san H. Standen, London. 
15,744. Banpace for Womeyx, H. Sommerfeld.—(S. 
Tmmer! ip, Germany. 
17,745, ExtrncuisHiIne Canviss, J. Schépfer, London. 
15,746. Crimpinc the Enps of Paper CARTRIDGE 
SHELLS, J. Boult.—(H. T. Hazard, United States.) 
wie. © PHoTocRaPHic SHUTTER, C. D. Durnford, 


15,748, ‘aa Rattways, D. J. Miller, Santee. 
15, — — of Cricket Bats, F. H. Ayres, 


15,750. > F. H. Ayres, London. 
15,751. Cuaxcine Cement Kiuys, W. Joy, London. 
15,752. ANTI-CORROSIVE ENAMEL Paint, P. Lawson, 


Ww. 
a © VENTILATING RatLway Tunness, C. Wells, 


15,754. —_ Ancor, C, Wells, London. 
15,755. CommounicaTineG from Suir to SHore, &c., C. 
London. 
15,756. NavicaBLE BaLioon, C. Wells, London. 
15,757. SToPPERING Borres and Jars, Cc. Wells, 
London. 
15,758. SteermNG Ba.iooxs, C. Wells, London. 
15,759. CompressepD Furi, &., 8. W. Allen and G. 
Breffit, London. 
15,760. GANISTER CEMENT, J. Longden, Sheffield. 
15,761. Dyere Fez, &c., H. J. Haddan.—{J. F. Meyer 
and G. Klinkenberg, German 
15,762. OBTAINING SUPERHEATED STEAM at ConsTaNT 
TrMPERATURE, A. G. Martin, London.—ith August, 
15,763. VeLocirepgs, J. Harrington, _— 
16,704 Gas Motor Enarvss, C. Eyre, 
15,765. ComBrninc Matrresses with seneesata, @. H. 
Black, London. 
15,766. OrntmEnt, R. E. R, James, London. 
1s, 767. RepeaTInc Fire-arms, A. J. Boult.—(C. H. 
Palmer, United States.) 
— Maxine Gas, A, M, Clark.—{J. & Leng, United 
tes. 


15,769. SIGNALLING by HE LIoGRaPH, R. Paulson, 
Mansfield. 

15,770. Drrect-actine Enornes, H. E. Newton.—(C. C. 
Worthington, United States.) 


15,771. Packine Rops, H. E. Newton.—(C. C. Worth- 
ington, United States. 
| ee Gas Moror aings, H. Williams, Man- 


chester. 
15,778. CaBLE Ratiways, D. J. Miller, London. 
15,774. EXTINGUISHING Firgsin MILLs, C, J, Hexamer, 


on. 
15,775. CoLourrnc Martrers, H. H. Lake.—(The 
Schoellkopf Aniline and Chemical Company, United 


States. 
15,776. STEAM VENTILATING APPARATUS, C, McWhirter, 
London, 


~ 
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as, nae for Dogs, &c., H. R. Marshall, 

on. 

15,778. Mera Straps, H. Frank and A. F. Hochstadte, 
London. 


ni 

15,779. Szparatine Dust from Arr, H. H. Lake.—(C. 
H. Morgan, United States.) 

15,780. Uritisrne Fuew, H. H. Lake.—(H. K. Flagler, 
United States.) 

15,781. CoLourtne Matrers, H. H. Lake. — (The 
Schoelikopf Aniline and Chemical Company, U.S.) 


23rd December, 1885. 
15,782. Fotprxe Taste, H. Riddiough and T. Rid- 
diough, Crosshills. 


15,783. Srwine Macurves, W. Pennington, Belfast. 

15,784. Two-WHEELED VEHICLES, O. F. Windover, 
Huntingdon. 

15,785. Vatve Gearina, J. Thom, Barrow-in-Furness. 

15,786. Power Borruine Macsing, T. H. Hayes, 
Manchester. 

15,787. Parce Carrier, J. Cadbury and J. G. Rolla- 


son, Birming! > 
— Bepsreaps, G. Woods and E. Woods, Liver- 


P 
15,789. Consumine Gasss, T. Clegg, Manchester. 
15,790. INDEPENDENT WHEEL ATTACHMENT, J. Hodg- 
arwick. 
15 791. Priytinc upon Tissues, &c., S. Stansfield and 
E. J. Homan, Manchester. 
15,792. CoMBINED Pincers and St1Letro Toot, J. John- 


son, ngham. 
15,793. Rocxine Bars for Furnaces, D. Jones and 
J. Brunt, Burton-on-Trent. 
—. TeLecRaPH Posts, A. Eadie and J. Tannahill, 
lasgow. 
15,795. Stream Borters, J. Howden, G Ww. 
15,796. Drivine Macurvery, R. Rogers, London. 
15,797. AccorpgEons, &c., T. 8S. Beswick, Liverpool. 
15,798. Surps’ Ruppers, J. M. H. Taylor and L. 
Benjamin, Birkenhead. 
— MecuanicaL Game Boarp, I. Greenbury, Edin- 


15,800. Drivine the Sxors of THRasHING MACHINEs, 
A. Evans, @ we 

15,801. Lusricators, J. D. Noble, Glasgow. 

15,802. Boor or Saoz Warmer, R. G. Owen, London. 
15,803. Muvgerat ILLUMiNaTinG O1L, 8S. Banner, Liver- 


pool, 

15,804. Neckties, &c., W. P. Thompson.—{R. B. Halli- 
well, United States.) “ 

15,805. SHocupER Rest for the Viotry, F. Upton, 


ion. 
15,806. Guw Lamp, &c., J. N. Purkis, Upper Walmer. 
15,807. Facttrtatine the ‘eacHING of LETTERS, &c., 
L, A. Groth.—(C. D. H. Thureau, France.) 
15,808. SeLr-acrinc Lirrinc Apparatus, R. N. Boyd, 
London. 
15,809. Treatment of Frax, &c., T. R. Shillito.—(2. 


Baur, ny.) 
a. Fastentncs for Trunks, &c., J. Marston and 
on. 


. Cooch, 
15,811. CLeansine SmoKE Fives, &., W-., Doehring, 
London. 
15,812. Steam Generators, J. W. Restler, London 
15,813. TrEatine Fivx Skanes, E. G. Colton.—(A. 
F. Wendt, New York.) 
a ~~ genes Fuoat, &c., Gotp, M. Vesenmayer, 


on. 
15,815. Apparatus for Raisinc Weicuts, E. P. Wright, 
London. 
— Krxouic Firgs, R. H. Cooke and J. P. Thorn, 
01 


mdon. 
15,817. Trawsmirrine ArticuLaTe Speecn, A. F. St. 
rge, London. 
15,818. Mecuanism of VeLocipepes, W. J. Lloyd and 
W. Priest, London. 
—, Tramway Points, F. H. Lloyd and T. Arnall, 


on. 
— Door Sarecp or Fincer-piate, E. E. Pither, 


on. 

15,821. Recutatise Waren Taps, A. J. Boult.—(£. 
Clausolles, Spain.) 

7 Sane LicuTuovuses, J. R. Wigham, 

ndon. 

15,823. InprIa-RUBBER Trees, W. H. Bates and H. 
Faulkner. London. 

15,824. Tyi »-wrirmnc Macurne, J. Lister, London. 

15,825. Comprsep Reapinc, Writine, &c., Cuarr, J. 
Sothcott, London. 

15,826. Woxnowine Macuryes, W. Seck, London. 

15,827. CoaL-scuTTLes, W. Edwards, London. 

15,828. Dryine Bone-Back, 8. M. Lillie, Philadelphia. 


24th December, 1885. 


15,829. Gas Motor Enoines, W. Bowden, Manchester. 
15,830. Teacninc Drawine, J. H. Russell, Liverpool. 
15,831. Stzam Press, A. J. Gimson, Leicester. 

15,832. Borcers, G. Pickersgill, Halifax. 

15,833. Woot-wasHinc Macuine, W. Robertshaw and 
E. Cockcroft, Bradford. 

15,834. Acruatixe Drop-Boxes in Looms, D. and W. A. 
Crabtree, Bradford. 

15,835. TURNING Steet Incors or Stas, &c., J. Spencer 
and C. Robertson, Coatbriige. 

15,836. DisTILLINe Ammonia, N. M. Henderson, Brox- 
burn. 

15,837. Ecevators, W. H. Baxter, Halifax. 

15,838. Motive Power Enoines, &., J. Blake, Man- 
chester. 

15,839. Diccryc and Putverisinc Lanp, J. Brown, 
North Murie. 

15,840. AvuTomMaTICALLY DeELiveRING Goops, J. R. 
M‘Neil, London. 

15,841. SuppLyiye Or to Lamps, F. Bishop, Leighton 
Buzzard. 

15,842. Prorectinc Hearrurvucs, &c., from Dre, E. 
Hand, Ben Rhydding. 

15,843. RecuLatinc the Duration of an AUDIBLE 
Siena on the Rise or Fatt of Temperature, C. 
Lindley and F. J. Mudford, London. 

15,844. Fastener for Guoves, &c., E. Fisher, London. 

15,845. Gas Motor Enarves, H. N. Bickerton, London. 

a Sueet, A. J. Boult.—(A. C. Campbell, 


) 
15,847. Casement Wrxpow Stray, D. Howell, London. 
15,848. He Es, R. 8. M ter, London. 

15,849. Smoxine Pires, W. B. Haas, London. 

15,850. ATTACHMENTS for Braces, F. Cooper, London. 
15,851. Heatine Arr, H. Podger and G. Bryant, 


ion. 

15,852. REGENERATIVE Gas Lamps, 8., 8., and J. 
Chandler, London. 

15,853. REELs or Spoos, J. Hickisson, London. 

15,854. Boor Sewine Macurery, H. E. Newton._{T. 
Cowburn, Austria,) 

15,855. Corn Screens, D. Hearn, London. 

15,856. State or Giass Roorine, J. 8. and W. Thomp- 
son, London. 

—_— — re PacxinG, T. Andrews and T. Grant, 

vi 

15,858. Bakine, &c., Apparatus, H. Fowler, London. 

15,859. Cab Doors, F. and C. Forder, London. 

15,860. Jomnts of Stoneware Pipes, H. L. Doulton, 
London. 

15,861. Borrizs, J. Deeks, London. 

15,862. MounTING AXLE Bearinos, 8. Pitt.—(J. Strachan 
and F. Watkins, India.) 

15,863. Bopsrns and Tuxzes, 8. Wilson, Dublin. 

15,864. Puriryine Water, &c., F. R. Conder, London. 

15,865. DupLex Furnaces, W. R. Jones, London. 

15,866. Fasrenine for Stays and Corsets, J. W. 
R , London. 

15,867. Securine Nuts upon Screw Botts, P. Blische. 
—(R. Neuschifer, Germany.) 

15,868. CLoset-pan DisINFECTANT, F. Candy and N. 

, London. 
15,869. Primary Battery, V. L. A. Blumberg, London. 
— Hor Am Heatine, &., Stove, W. J. Lea, 


on, 

15,871. Waste Corton Yarns, E. Edwards.(7. G. 
Meili, Germany:) 

15,872. Cricket, Tennis, &c., Bats, J. Davenport, 
London. 





15,873. INTERNALLY-HEATED Borters, F. Bruggemans 
and L. Donkers, London. 

15,874. Gas Enornegs, 8. Wilcox, London. 

15,875. Gas Enornes, 8, Wilcox, London. 

15,876. Gas Enarnegs, 8. Wilcox, London. 

er. Dressinc, PouisHine, &., Stone, J. Dejaiffe, 


don. 
15,878. MuttreLe Poncurine, &c., Macuing, M, and C. 
Berger, London. 
15,879. Curtinc Bianxs for Anmat SHOE-NAILS, G. 
acaulay-Cruikshank. —(J. 0. J. and A. B. J. 


Kollén, ) 
a Warer-ciosets, &c., E. R. Palmer, 


ndon. 

15,881. Saors for Horses, G. C. Hill, Glasgow. 

~~ for Preservine Graty, C. Rabitz, 

ndon. 

15,883. Launcuine Torprpogs, A. F. Yarrow, London. 

15,884. Supp.yrne Arr to Steam Boiters for TorPEDo 
Vessets, A. F. Yarrow, London. 

15,885. SPEED-REGULATING and CONTROLLING APPa- 
ratus for Cranes, &c., J. H. Johnson.—(E. V. V. de 
P. Desdouits, France.) 

15,886. ApDvERTISING ConTRIVANCE, J. F. Peasley, 


ndon, 

15,887. Exastinc Onsects UnpER Water to be 
PHOTOGRAPHED, Armstrong and M. Constabl 
London. 

15,888. Expansion Gear, H. Kuhne.—(R. Proell, Ger- 


many. 
_—_ ALTERING the Turow of Cranks, 8. C. Maguire, 


on. 

15,890. Rattway Tickets, &c., W. F. B. Massey-Main- 
, London. 

~~ Gus Lock, W. H. Beck.—(A. Francotte, 


gium.) 
15,892. Sotrrarres, &c., R. R. Breidenbach and G. H. 
Wilson, London. 
15,893. CLosine, &c., Curtains, R. B. Breidenbach 
and G. H. Wilson, London. 
15,894. PaotocRaPHic CAMERA L. 
Millinet, London. 
15,895. Purrryinc Liqutps, C. D. Abel.—(M. M. Rotten, 
Germany.) 
15,896. Separatine Liqurps of DirreRENT DeEnsITIES, 
> tice, London. 
15,897. Reviviryrinc Cuarooat, M. P. W. Boulton, B. 
R. Newlands, and E. Perrett, London. 
15,898. Furnaces, J. T. Griffin.—(J. W. Hatch, United 
ta 


tes. 
15,899. Macuing for Crrtine, &c., Woop, F. Kings- 
Lond 


ton, on. 
28th December, 1885. 
15,900. Se.¥r-cLostine Doors, F. Bapty.—(W. H. Camp- 
bell, Russia.) 
15,901. rma Coatep Sueets, J. R. Turnock, 


Loughor. 
15,902, Rotume Dovasn, J. Vicars, sen., and T. and J. 
Vi jun., Liv 1. 
5,903. Gas Lamps, J. Roots, Tottenham. 
15,904. Gas Lamps, J. Roots, Tottenham. 
15,905. Curntine Hats, W. H. Blackwell and J. Rid- 
yard, Ashton-under-Lyne 
15,906. RENDERING Fasrics WaTERPROOF, T. F. Wiley, 





for JUGGLING, 


15,907. Routerre for Furniture, H. Musse and C. 
Cattoen, ies. 

15,908. Sewine Macuings, W. E. Heys.—(B. Rudolph, 
Prussia. 


15,909. Steam Enornes, A. B. Wilson, Belfast. 

15,910. Pracinc Puttey Betts, W. Brierley and J. 
Haughton, Rochdale. 

15,911. TowE.uinos,:E. and G. W. Wilson and J. Fell, 
Manchester. 

15,912. Bicycies, &c., W. Andrews, Birmingham. 

15,913. Wire Banp or Corp, E. Atkins, Birmingham. 

15,914. Fasteners for Guioves, &c., 8. R. Barnett, 
Birmingham. 

15,915. Nose Bacs for Horsss, &c., C. C. Brown and 
E. French, Birmingham. 

15,916. Exrractors for SmMaLtt Arms, J. and J. G. 
Thomas, Birmingham. 

15.917. Apparatus for Cooxine by Gas, &c., J. Bal- 
birnie, Sheffield. 

15,918. Lirr Aquepuct with Sexr-acrine Lock, F. 
S3olton, Manchester. 

15,919. Meta. Boxes for Hotpine Wax, &c., MaTcuEs, 
8. Timings, Birmingham. 

15,920. Gas Motor Enotves, C. W. King, Southport. 

15,921. Drymxc of Moutps for Cast Iron Pipgs and 
Cotvmns, R. and J. Buchanan, Dumbarton. 

15,922. CoLLar Stun, J. G. Campbell, Paisley. 

15,923. Preventinc Accipents in Ming Suarts, W. 
Watson, London. 

15,924. FLEx1BLe WasHER for AERATED WATER BorT.Les, 
T. Hill. London. 

15,925. Ksirrinc Macuives, W. and H. Paulson, 

ndon. 

15,926. Exvecrrica, and Mecuanicat Toys, J. H. 
Galloway and W. Banks, London. 

15,927 “ Back-Pressure” Vatves, T. Witter, London. 

15,928. Tuyveres, G. Macaulay-Cruikshank.—({A. and 
G. Roth, Germany.) 

15,929. Ptanororte Actions, W. H. Squire, London. 

15,930. Governors for Marine Enotnss, I. Henderson, 


London. 
15,931. Vacuum Brower for Stoves, R. J. White, 


London. 
— Dress Improvers for Lapies, J. Badcock, 
mdon. 
15,933. Lintuent, R. Clayton, London. 
15,934. SypHon Borris for AERATED Beveraaes, F. J. 
B. Raken, London. 
—, Tuxses for Stream Borters, &c., A. Montupet, 
ndon. 
15,936. Equattsinc the PowEr GIvEN Orr by ENGINEs, 
H. W. Wimshurst, ae 
15,937. PRePaRinc Timber for FLoorina, &c., H. Ker, 
Annan, N.B. 
15,938. SeLr-FiTt1nc Joust Pox, A. Gautier and 8. 
Pozzy, London. 
15,939. Banps for Grixprno or Po.isarna, F, Cooper, 
T. P. Evans, and J. C. W. Stanley, London. 
15,940. Prepartnc Woop, &c., for Prixtine, A. J. 
Boult.—(H. Bogaerts, Holland.) 
15,941. Tramway Locomotives, &c., F. J. Burrell, 


mdon. 
15,942. Hansom Cans, E. J. Atkinson, London. 

15,948. Cream for TorLer Purposes, P. Jensen.—(S. 
Winkler, Hungary.) 

—. Currinc Piastic Svsstances, J. G. Baker, 


on. 
15,945. Pen Esector, W. E. Gedge.—(P. O'Kelly and 
Co., France.) 

15,946. Rakes. J. A. Carlés, London. 

15,947. Foiter’s Earra, F. Candy, London. 

15,948. Treatino Ciay, F. Candy, London. 

15,949. Lapres’ Corsets, C. Gardner.—(A. Ram- 


moser, Germany.) 
15,950. Gas Burners, J. Lewis, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 
329,471. Supports ror Macuine-cuns, Hiram S. 


Maxim, London, county of Middlesex, England.— 
Filed March 14th, 1885. 


Claim.—(1) The combination, with a e or 
machine-gun, of a carriage or support consisting of 
the casting or piece a, the pivotted tri legs b, the 

a, and links j, pivotally 


tube /, entering the castin 
connected with the tube and with the legs, as and for 
the purpose specified. (2) In the gun support or 
carriage, the combination, with the suitably sup) 

ting a, of the bracket c, pivotted to said cas’ b 
a pivot which is secured to the casting by an expand- 
ing stud el, and screw rod g, having a wedge-like end, 
which enters said stud, substantially as set forth. (3) 





the suitably = ac cast- 
ing a, of the worm wheel d, fixed to said casting, the 
gun-supporting bracket c, pivotted to the casting con- 


centrically with said worm wheel, and the endless 
screw or worm mounted on said bracket and e 

with the fixed worm wheel, substan as descri! 

(4) The combination, with a stand or support, of a 
bracket carrying a gun and pivotted thereto, a worm 
wheel d, fixed to the stand or support, a screw A, for 
turning the same, and a screw- ed bush i, and 











check nut i!, arranged in conjunction with the spindle 
of screw / in such manner as to permit a play or move- 
ment of the bracket or gun, as set forth. (5) The com- 
bination, with a gun and a support or ——- 
therefor, of a device for elevating and depressing the 
gun, consisting of the tubular telescoping rods k m and 
clamping screw I, the screw-threaded spindle n, and 
adjusting screw for turning it into or outof the rod m, 
as set forth. (6) The combination, with a tri stand 
or support for machine-guns, of a horizontally revolv- 
ing gun-supporting bracket mounted upon said stand 
or support and provided with ribs c4, and a suitably 
mounted clamping screw q, arranged upon the bracket 
for holding in place a cartridge receptacle as set forth. 
(7) The at cer Pa a tripod | or support, 
of a revolving bracket carrying a gun and mounted on 
said stand and shields or tes s, inserted in suitable 
grooves in the bracket to form a defensive armour or 
covering, as herein described. 


$29,447. Toot-HOLDING ATTACHMENT FOR LATHES, 
William Frech, Chicago, IU.—Filed July 30th, 1884. 
Claim.—The combination, with the tail stock of a 
lathe, of a turret head pivotted thereon, and means, 
substantially as described, for automatically turning 


ere 






it as it is moved to and from the work, substantial y 
as and for the purpose set forth. 


329,502. Lusricator, Martin Stroder, Chicago, Ill.— 
Filed October 20th, 1884. 

Claim.—In a lubricator for steam engines, the com- 
bination of the cylinders A and B, of unequal dia- 
meters, two separate pistons D and E, of unequal dia- 
meters, operating in the irrespective cylinders, connect- 






bes 


ee \ 
WNQAQVNH 


Ss 


ing piston-rod F, protruding at its upper end through 

the caper end of such cylinder A, ducts H and I, com- 

municating with their respective cylinders A and B, 

and oil duct G, provided with valve J, substantially 

as and for the purpose specified. 

$29,554. Tree anp Loc Sawine Macurye, William 
E. Hill, Kalamazoo, Mich.—Filed February 20th, 
1885. 

Claim.—(1) A tree-felling machine consisting of the 
engine, a swivelled support therefor, a saw secured to 
the free end of the can rod, and a guide frame 
swivelled to the end of the engine, substantially as set 
forth. (2) A combined tree-felling and log-sawing 
machine consisting of the engine, a support therefor, 
said engine pivotted to said support in a manner to 
tilt vertically, and the support swivelled to allow the 
engine to swing laterally, a saw secured to the free 
end of the piston,rod, and a saw guide frame swivelled 





swivelled therein, an engine pivotted to said bearin, 
le gw in a manner to tilt vertically, a saw conn 
with the free end of the piston rod, a saw guide sup- 





port swivelled to the end of the engine, and suit ible 
rods for anchoring the machine to the stump or log, 
substantially as set forth. 


329,642. Carn-mover, Clarence V. Greenamyer, Western. 

Nebr. —Filed April 23rd, 1885. 
Claim.—A car-mover isting of the 

with a lever having two working faces, of a hook 


hinati 














peoetens to the lever at a point excentric to the work- 
g or gripping faces, substantially as described. 
329,735. Feepixo Ain To Furnace dgar A. Hanna, 
Chicago, 1U.—Filed September 20th, 1884. 
Claim.—A device for i ing bustion and 
preventing smoke in furnaces, comprising a shell A, 
cast in two parts ¢ and t!, each semicircular, or nearly 
so, at one extremity, and secured together, and having 
an outlet p between them, the part ¢ having an — 
ing in its body, a tubular extension s, projecting from 
the end of the shell A, a shell B, corresponding in 











shape with the shell A, and supported within the said 
shell A, and provided with an outlet p!, coinciding 
with the outlet p, and with an opening in its body 
coinciding with the said opening in the body of the 
shell A, the whole being constructed and arranged .to 
operate substantially as described. 

829,900. MerHop or Makino Rotiep Woop-screws, 
Hayward A. Harvey, Orange, N.J.—Filed January 
10th, 1885. 

Claim.—The herein-described method of forming the 
threads upon the body and point of gimlet-pointed 
screws by means of a die or dies provided with 
parallel inclined ribs acting to form the convolutions 
of the thread upon the point and simultaneously, to 
wit: first, impressing a shallow V-shaped spiral 
groove upon the body and conical point of the blank, 
and thereby throwing out from the blank two parallel 
ridges of metal extending spirally around the body 
and point between the convolutions of the spiral 
groove, and then by increasing the pressure of the dis 


325,900] 








002995965 Saeee 


QU hy 





upon the blank, deepening the spiral groove and 
enlarging the diameter of the ridges and fold- 
: ether by tra Loy ~ os then by 





them p " 

alain e blank to the action of a rolling die, the 
inclined parallel ribs of which are truncated, trans- 
—, oo prensa a we ve a. a a 

ttomed s' groove, ct © me' rom the 
bases of the convolutions of the thread and causing it 
4 —_ ae a. = body = the —_, and = 
closely uniting the apices of paralle an 
thereby forming the chexp-etged thread of thefntahed 
screw. 








Epps’s Cocoa.—GRATEFUL AND Comrortine.—‘' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills, Itis by the judicious 
use ‘ae — beh pre that a en oe 

ly up until strong eno’ to resist every 
tendency to disease. wef of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape manya fatal shaft by 
keeping ourselves well fortified with pure blood and a 
fo yp ly nourished frame.”—Civil Service Gazette. 
e — boiling water or milk. Sold only 
kets, —** James Epps & Co., Hom«o- 


Chemists, London.” Also makers of Epps’s 





to the end of the e substantially as set forth. (3) 
The combination of a plate, a bearing support 





pathic 


oon Chocolate Essence,—[ApvrT. 
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REACTION WHEELS AND TURBINES. 
By Witi1am Donatpson, M.I.C.E, 


Tue principle of action of the reaction wheel is totally 
distinct from that of the turbine. The name “ Reaction 
Wheel” has probably been given to it by the inventor 
because the energy imparted to the water by the action of 
rotation causes, by reaction, an increase in the pressure at 
the orifice of discharge. 

The machine consists of one part only—viz., a revolving 
receiver provided with radial arms, at the extremities of 
which there are placed simple orifices, or special nozzles, 
which have their axes horizontal and at right angles to the 
radial arms. The reaction wheel is actuated solely by the 
difference between the pressures due to the inctiange 
through the orifice and the maximum pressure at the 
extremity of the revolving arm acting upon an area equal 
to that of the orifice of discharge. The reaction wheel, 
therefore, is simply a water-pressure engine in which there 
are no valves or pistons, and therefore one in which the 
machine friction is reduced to that of two bearings. 

The pressure of the water in the receiver has its maxi- 
mum and the relative velocity its minimum value, and, 
vice versd, at the orifice of discharge the pressure has its 
minimum and the relative velocity of discharge its maxi- 
mum value. The absolute velocity gradually increases 
from zero until it acquires the velocity of rotation of the 
extremity of the arm of the wheel, and then suddenly, at 
the orifice of discharge, attains its final minimum value, 
which is equal to the difference between the final relative 
velocity and the absolute velocity of the orifice. 

A turbine wheel consists of two parts, a guide blade 
chamber and a revolving wheel. The water issues from 
the guide blade chamber with its maximum and leaves the 
wheel with its minimum absolute velocity. In outward 
flow turbines and in inward flow also, which are con- 
structed in such a way that the pressure, leaving friction 
out of consideration in the wheel, is constant, the relative 
velocity of the water may either increase or decrease as 
the water passes through the wheel. If the tangential 
velocity of the wheel, in the case of outward flow turbines 
at its outer periphery and in the case of inward flow at its 
inner periphery, is not greater than the initial tangential 
relative velocity of the water, the final relative velocity 
will be less than the initial, and vice versd, if the tangential 
velocity of the respective peripheries is ter, the final 
relative velocity of the water will also ts emer than 

ible that statical pressure can exert 


the initial relative velocity. 
It is utterly im 
any appreciable effect on producing motion in a turbine, 
because the area against which the fluid presses on the 
front face of a wheel vane cannot be greater than the 
corresponding area against which it presses at the back. 
Throughout the "aap rt of the length of the vane the 
pressures at the back and front of the vane are equal, and 
it is only for a short length of vane near the outer and 
inner periphery of the wheel that the res on the 
back and front are not equal to each other. In the case 
of turbines which are designed in such a way that the 
pressure of the water when it enters the wheel is greater 
than that with which it leaves the wheel, whether inten- 
tionally, as in the case of Professor Thomson’s vortex 
turbine, or unintentionally through the ignorance of the 
designer, this pressure must have a retarding effect on the 
motion at the beginning of the stroke and an accelerating 








effect towards the end. An examination of the diagram 
Fig. 1 shows this clearly, The diagram shows a section 
through three consecutive vanes of an inward flow 
turbine wheel, of which the top and bottom plates are 
parallel to each other. cb, c' 6! are perpendiculars 
from the inner and outer extremities of the third 
upon the middle vane ab b'a', If equal and opposite 
velocities are im to the water and to the wheel, so 
as to bring the latter to rest, the action of the water rela- 
tively to the wheel will be the same as if the wheel were 
revolving with the assigned angular velocity. The jet 
will now be flowing through the guide blade eg with 
a steady motion, and the relations of the heads due to 
velocity and statical pressure will be in accordance with 
Bernouilli’s theorem. The sum, therefore, of these heads, 
leaving friction out of consideration, will be the same at 
every section, and the ter, therefore, the height due to 
the velocity, the less will be the height due to the pressure. 
At the receiving side the pressure on the back of the arm 
for the length a b is constant, and equal to the maximum 
initial pressure, whilst the pressure on the front of the 
vane diminishes from the point a to the point 6 owing to 
the increase in the velocity of flow. At the discharging 
side the pressure at the back of the vane is constant for 
the length a' b', and is equal to the tail water pressure, 
whilst on the face of the vane the pressure increases from 
a' to b' owing to the diminution of the relative velocity. 
Whether the retarding effect of the pressure on the 
receiving side is greater than, equal to, or less than, the 
accelerating effect at the discharging side, depends entirely 
on the shape of the vanes, but it is quite impossible that 
there should be any appreciable difference between the 
two, Clearly then the whole of the work in a turbine is 
produced by the impulsive action of the fluid against the 
vanes, and the sections of the guide blade and vane passages 
ought to be so designed that the water ceases to be under 


any other pressure than that due to the tail water the sinceQ =c,.a.+/ 29 H, where (1 — c,) H is the head 
instant it leaves the guide blade chamber. lost in resistance at the orifice, and c, the coefficient of 
The vane itself ought to be so designed that as little as discharge. We can only determine the value of c, by 
possible of the energy of the current is lost in altering the actual experiments with orifices of different shapes. Wit 
temperature of the water and the turbine. The water the orifice described in Case IL, we should havec, = c, 
should strike the vane without shock, and should leave it | WQHoR ’ 
without tangential absolute velocity. The best turbine is #nd the work done equal to “Tian | The maximum 
simply a perfect Poncelet wheel. I have discussed this 29 H . 
question at great length in my work on water-wheels, and value of # R cannot exceed the velocity of the water in the 
am confident that the arguments therein stated in favour vend contractd, which we may take to be equal to ‘9 ./ 29H, 
of my views are unanswerable. ‘ !and should not be less thanc, ./2gH. Assuming ‘62 
The effective duty obtainable from a turbine must be for the value of c,, the total efficiency of the machine 
very much less than the tangential energy of the water would be equal to from 60 per cent. to 90 per cent. of the 
when it leaves the guide blades. Impact and friction gross power. 
cause change of temperature and consequent loss of total | When we take account of the cause and effect of the 


efficiency, and from the total efficiency there have to be angular momentum of the water, the total work done per 
deducted the work done in overcoming friction of bearings second is equal to 


and resistance of the air or of the water, according as the eRe pe Eo’ 
turbine is working in the air or is submerged in the tail W ¢, (H+ <= : a.wR = W Qe, st R 
water. If a therefore be the angle at which the guide g 7%: 

blades cut the tangent to the wheel periphery, the coeffi- | sin. Q = c, aV2gH + w? R*. 

cient of efficiency must be much less than cos.*«. In In order to arrive at the net effective work done by the 
very few turbines is this angle less than 20 deg., for which water exclusive of the work done in producing the angular 
cos,* a = 89. Ifa = 10deg.,cos.*a.=97. Thesmaller velocity of the water, it will be necessary to deduct from 
the value of athe greater will be the difficulty in con- | W Qo? R* 
structing a theoretically perfect turbine, and therefore the ; the above the value of the latter, or ——>—~— 
greater the liability to loss of total efficiency. This loss 
of total efficiency, and therefore the sum of the losses due 
to friction of bearings and resistance of the atmosphere or 
tail water, cannot be ascertained experimentally. It has, 
however, been ascertained that nearly 25 per cent. 
more duty say ig ~ out < a aa — which reduces to 
ing in the air t out of a turbine working in the 

wn. Bg If, therefore, we deduct this difference from the WQH {c, Ky 1+K* - K* } 
value of cos.*a, we shall obtain a limiting value of the co- c 

efficient of efficiency, which we know a turbine with its = 
wheel working submerged can never reach. For the reason | 
already stated, 20 deg. may be looked upon as practically | 
the minimum value of a, so that deducting ‘25 from ‘89, 
the value of cos.* 20 deg., we get °64 as the limiting value. 
From this have to be dedu the loss due to working in 
the air, since 25 per cent. is the difference only between 
working in the air and working submerged and the loss in 
total efficiency. Itisclear, then, that the net efficiency of a 











» and we 


have for the value of the net total effective work done, the 
expression 


WQc,oRV2g7H+e*R? WQoet Rt 
2e,g 29 





if we put oR = K andc, 


‘ae 

It has been ascertained by experiment that the efficiency 
of a machine provided with the nozzle describ2d in Case Il. 
is greater than that of a machine with a simple orifice, 
therefore c, must be less thanc,. It must be greater than 
the value given by the equation ec, K 7 1+K*-K* =0 


from which we get c, 





~ V 14K 





turbine workin mene must be less than 50 per cent. + ies 1 . . : 

of the net ‘nitial energy of the water, and of a turbine work- The limiting va oe &k wil be give n by the « the equations 
ing in the air less than 70 per cent. The great difference *R=Ky 2gH = 9¥ 2gH(1+K*). . (1) 
between duty of a turbine working with itswheeldrowned wR=Ky 2gH = 62 /29H(1+K%). (2) 


and in the air is due _ only to the a 9 Pare rem | 
resistance of the water, but to the creation o' ies in the | me. : 
wheel passages owing to their being filled with water | ’ From (2) we get KK = €2¢, q 2 
under the pressure due to the head of tail water. It is clear, therefore, that with a simple orifice the 
The theoretical efficiency of the reaction wheel admits Velocity of the orifice can never be equal to2 /2gH. If 
of easy calculation if we take into account only the net » R=J/2 9H, or K = 1, we have c, < “44, which corre- 
head due to maximum pressure at the extremities of the sponds with a los due to obstruction at orifice equal to 
arms, and leave out of consideration all losses due to fric- 56 per cent. of the whole head. That is clearly in excess 
tion and eddies in the water before it reaches the orifice of of what the actual loss can be. Therefore in the case of 
discharge. The rotation of the wheel will produce an a simple orifice the velocity may be equal to /2gH. It 
angular velocity in the water which will be equal to that is impossible to calculate the theoretical total efficiency 
of the machine itself at every point, both in the receiver without a knowledge of the value of c,. 
and in the arms, so that the water will enter the arms 
from the receiver under exactly the same conditions as if Case IT. 
the wheel were at rest. The net pressure due to the fall; When nozzle is so designed that the area of the orifice 
will be increased by the head due to the centrifugal force, corresponds with that of the vend contractd, the loss of head 
and the work done in producing this head will in eae be due to friction of discharge is exactly counterbalanced by 
given back by increasing the total work done by the an increase in the area of discharge, so that we have for 
water. the total efficiency the expression— 
Let Q = cubic feet of water discharged per second. | ‘ WQH(K¥V1+ K?-K*) 
W = weight of a cubic foot of water. | since ¢, = ¢,. 


R = radial distance in feet of the centre of the, When K =2, the coefficient of efficiency is therefore equal 
orifice of discharge from the axis of the to -45, and when K = 62, the coefficient fsequal to 34. This 
__ whee : difference of 11 per cent. would probably be much more 
p = ditto ditto of any other point. than counterbalanced by the increase of the work done in 
» = angular velocity of rotation per second. | overcoming friction and atmospheric resistance, the former 
a = area of orifice. ’ of which would be equal to 2 + 62-= 3°2 times, and the 
H = height due to maximum latter to(3°2)? = 10°3 times the value of these items in 
arm arising from gross | the case of K = 62. If K = 1, the coefficient of effi- 
In passing from the centre to the end of the radial arm ciency is equal to “4. 
each particle of water acquires the angular velocity » R, Case I.—Curved Arm 


*R 
5 7 Since the curvature of the arm cannot add anything to 
whole work done per second in producing the angular = oe ins aa ae 


2 2 
velocity of rotation will be equal to Wars". diminishing the resistance of the air on the back of the 
, 2 g ' arm. With a straight arm and a nozzle at right angles to 
The centrifugal force exerted by a lamina of thickness the arm the greater part of the velocity of approach 
8p and area, equal to one square foot at the distance p from ' would be destroyed by impact and eddies, but if the arm 


the centre would be equal to W ot pp and the total is curved the loss of velocity of approach will be due to 


friction only. When, therefore, the head due to pressure 
centrifugal force opposite the centre of the orifice of dis- | is very small, and the height due to velocity of approach 
charge being equal to the sum of the forces exerted by all 


very —_ Pye age we | of — — may Le greater — 

, w* p® it cou if the relative velocity of flow were due 

the lamina, would be equal to “y per square foot, or only to the sum of the 3 ae wer heads, but there will be 

no increase in the total effective work of the machine, 

because the moving force being proportional directly to 

the area of the orifice,, and the area of the orifice being 

inversely proportional to the velocity of flow, the product 

of the moving force multiplied by the velocity will be con- 

stant, so long as the pressure is constant, whatever may be 
the value of the velocity. 


From (1) we get K = 2c, < 55 








_ in radial 





and, therefore, acquires the kinetic energy a or the 





w? p? 


the height due to pressure would be equal to Th The 
potential energy therefore acquired by the water in a 
second being equal to WQerr is exactly equal to the 


work done in imparting to it the tangential energy. The 
total height due to pressure at the extremity of the radial 
arm is H + an 
29° 
There are three ceses to investigate :— 
I.—Straight arm with simple orifice of discharge at side. 
II.-—-Straight arm with especial nozzle designed to make 
loss of head ie to discharge a minimum by making area of 











Frow oF Water IN Piprs.—In the article on this subject in 
our last impression, and in en’s formula, the denomination 
should have been d1*?° instead of d1*?5, 


Letts’s DrartEes.—A selection of these well-got-up ialities 





orifice coincide with area of vend contractd. 
III.—Curved arm with special nozzle. 


Case I.—Simple Orifice. 
If we, as a first step, leave out of consideration the 
cause and effect of the angular momentum imparted to 
the water, the work done per second will be equal to 


We,H.a.oR= woe, 3 od 
: ¢.V2gH 





of Messrs. Letts, Son, and Co. has reached us, including larg: 
and small diaries, with more or less of the guide, directory, and 
statistic information which it has become customary to print with 
good diaries. The high character of Messrs. Letts and Co.’s 
publications is marked in the fine diary of a day on a page, No. 1, 
@ quarto diary on fine paper, and suitable for a Boswell. A very 
good selection accompanies the little diary No. 26, with a week ou 
an opening or on every two pages; a very useful little diary. One 
of the most generally useful is the No. 11 octavo diary, a:week on 
an opening. No. 24 is a very handy pocket diary. Diaries No, 35 
and No. 36, the former having a week on an opening, and the latter 
two weeks on an opening, are small scribbling diaries. 
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THE MEUSE BLOWING ENGINE, ATHUS WORKS.—DETAILS. 
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THE ATHUS IRON 
AND STEEL WORKS. 
No. IL. 

Ironworks, — A notice- 
able feature in the Athus 
Ironworks, personally 

y n Fer- 

nand d’Huart, is the great 
neatness and cleanliness 
which prevail, so different 
from what is generally 
observable at ironworks in 
England. This is secured, 
in a great measure, by the 
admirable charging ar- 
rangements. The ore is 
brought from Petingen or 
Petange, in the Grand 
Duchy of Luxemburg, a 
distance of about three 
miles, to the furnaces at 
Athus, in Belgium, where 
it is tipped from the Prince 
Henri Railway wagons on 
to the covered mixing 
floor, the large lumps 
being broken up by hand 
with a masse, or two- 
handled sledge hammer. 
Annexed is a general plan 
of the iron and steel works, 
only a small portion of the 
latter not having yet been 
carried out. The nature 
of the ground, as shown 
by the section, permits of 
the steel works casting 
floor being arranged at a 
level of 9°8 metres, or 32ft. 
below that of the blast 
furnace hearths, thus 
greatly facilitating opera- 
tions. Adjoining the 
mixing floor are fifty coke 
ovens on the Modesse 
system, which does not 
greatly differ from that of 
woes jp but they are not 
now, asit is found 
cheaper to bring coke from 
Charleroi or Westphalia. 
An ingenious appliance 
has been devised for ascer- 
taining the quantity of 
water contained in the 
coke delivered. Inside a 
stove, fired by the blast- 
furnace gases, is a truck 
— of holding a hec- 
tolitre or 23 bushelsof coke, 
which is ge byasteel- 
yard outside the stove, 


both before and after the process of roasting, the difference, 
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course, giving the percentage of water. ironworks are ~ a candles, which 
* Continued from page 241, vol, ix 
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GENERAL PLAN OF WORKS. 


e current is supplied by a Gramme dynamo; and there 





Whitwell Stoves 


—_— 





is also a Jaspar lamp, 
maintained by a separate 
machine, Both dynamos 
are driven by a 40-horse 
steam belted, inverted 
cylinder engine, made by 
HanrezetCie., of Monceat- 
sur-Sambre, and fitted with 
Mayer variable expansion 
gear, and also with a Buss 
governor, which latter has 
an oil moderator for ren- 
dering its action less spas- 
modic. There are two 
blast furnaces, each capable 
of producing about 700 
tons weekly; they are 19 
metres, or 62ft. high, 64 
metres, or 21ft. diameter 
in the boshes, and 4 metres 
or 13ft. diameter at the 
mouth, giving a capacity 
of about 360 cubic metres, 
or 12,960 cubic feet. The 
mouths are open ; but the 

are taken off and 
utilised for heating the 
blast and firing the boilers, 
The furnaces were first 
blown in at the beginning 
of 1872. No. 1 remained 
in blast until the begin- 
ning of October, 1884, 
when it was repaired for 
blowing in again on the 
Ist of January of this 
year, while No. 2 has not 
ceased to work since its 
first blowing in. The 
charge is raised in barrows 
by two pairs of vertical 
lifts, each pair being 
worked separately with a 
steel rope by a Hanrez 
horizontal engine, the 
cylinder of which is 35 
centimetres, or 13jin. dia- 
meter, and 1 metre, or 
3ft. 3gin. stroke ; but one 
man is sufficient to drive 
bothengines. Each blast 
furnace has four tuyeres, 
the blast being heated in 
five Whitwell stoves—-one 
kept in reserve—to each 
furnace, The diameter of 
the stoves is6°72 metres, or 
22ft.; and the original 
height of 89 metres, or 
29ft., is being increased, 
in one stove after another, 
to 20 metres, or 65ft., 


of | lighted by twenty Jablochkoff electric lamps, each holding | with an increase of temperature from 600 deg. Centigrade, 
ich are switched into circuit in turn. | or 1112 deg. Fahrenheit, to 650 deg. Centigrade, or 1200 
deg. Fahrenheit. Two stoves are already heightened ; and 
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reparations are being made for carrying up the third, 
Besides firing the stoves, the gases raise steam in seventeen 
boilers, each of 60 square metres, or 646 square feet heating 
surface, for the ironworks, and as yet only six out of the 
twelve boilers, each of 100 square metres, or 1076 square 
feet, heating surface, for the steel works. 

There are three 300-horse blowing engines for the blast 
furnaces, one being kept in reserve. Two are of the 
Cockerill Company’s last design but one, a development of 
the engine illustrated in connection with the hitza 
iron and steel works in Hungary.* While the same 
general arrangement is preserved, and also the principle 
of all the strains neutralising one another, so that the 
foundation has only to carry the dead weight, many im- 
provements have been made in detail. The four hollow 
circular cast iron tubes, which form the frame, are splayed 
out in the direction of the thrust, so as to give ter 
stability.. As in the primitive engine, the air cylinders 
are on the top; and the connecting rods, from the cross- 
head, work on to the crank pins of the fly-wheels, which 
are arranged outside the frame, while a beam from the 
crosshead works the pump rods. With steam at 60 lb. or 
67 lb. per square inch, the engines make from nine to 
eleven revolutions a minute, ey were put down with 
the furnaces and started at the Catenlite of 1872, and 
have worked almost con- 
stantly, with oy slight 
repairs, up to the present 
time. The third blowing 
engine, of the vertical 
compound, or rather 
Woolf type, was con- 
structed about four years 
ago at the Ateliers de la 

euse, near Liége, under 
the superintendence of 
M. A. Stévart. The frame 
consists of four square, 
hollow, cast iron columns, 
splayed out and bolted to 
the cast iron bed-plate, 
which is also hollow. This 
arrangement, besides the 
fact that the bed-plate is 
not divided to make room 
for the fly-wheel, gives 
great solidity to the en- 
gine. The inverted blow- 
ing cylinder, 3 metres, or 
9ft. 10in., in diameter, is 
mounted on a circular 
architrave. The piston, 
which is very light—see 
vertical section, page 22—is 
hollow, being made of 

late iron, fitted to a cast 
iron boss and ring. It is 
worked direct, with a 
stroke of 2°45 metres = 
8ft., by the piston and rod 
of the large cylinder 1-2 
metre = 4ft. in diameter, 
placed below. The small 
cylinder, 85 centimetres = 
2ft. 10in. in diameter, 
works on to a horsehead 
beam, one end of which 
actuates the connecting- 
rod, crank, and fly-wheel, 
while the other is articu- 
lated to a carrier. Next 
to the small cylinder is 
the air pump, and between 
that and the carrier are 
seen—in the general ele- 
vation—the rods of the 
cold water pump and of 
that for circulating the 
water in the tuyeres. The 
radius of the crank is 1°5 
metre = 5ft., and the 
diameter of the fly-wheel 
8 metres = 26ft. 3in. The 
volume of air delivered 
at each double stroke is 
a4} cubic metres, or 1215 
cubic feet, while at twelve 
revolutions a minute the 
volume is 415 cubic metres, or 14,661 cubic feet a minute. 
The speed of the engine may, however, be varied between 
six and sixteen revolutions a minute. In designing the 
inlet valves, marked E E in the vertical section of blowing 
cylinder, and shown also in the half plans of top and bottom 
covers, the object has been to afford passages of as large 
sectional area as possible for the entering air. The covers 
are, therefore, extended beyond the circumference of the 
cylinder, so that the total sectional area of the inlet valves 
is about 50 per cent. of that of the cylinder. With each 
side of the polygonal cover corresponds a chamber contain- 
ing two flap valves, which are of light plate iron on cast 
iron seats, 1 cpa with stops for limiting the lift. The 
delivery valves, marked R R in the section, allow the air 
to pass into the collector at the side of the cylinder, and 
thence, by a central air tube, to the blast furnaces. The 
total sectional area of the delivery valves is about 12 per 
cent. of that of the cylinder. 

When in full blast, the two furnaces keep employed 
about 160 hands, and produce about 160 tons of pig iron 
in the twenty-four hours. Last year, with a consumption 
of 205,000 tons of oolitic limonite, or ferruginous schorl, 
from tae Grand Duchy of Luxemburg, 450 tons of man- 
ganiferous iron ore from Nassau, and 77,000 tons of cok 
there were produced 43,000 tons of forge pig, 9800 tons o 

qpeciel | basic pig for the 
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foundry pig, and 9900 tons of 
* See TH : 
a ee On ee 





Thomas-Gilchrist process, making a total of 62,700 tons of 
Pig iron, This, however, is not the maximum production. 
t might be expected that, with the keen competition 
now going on between the different countries, ironmasters 
should be reticent as to the composition of their blast fur- 
nace charges; but the withholding of the constituent parts 
of an excellent product was scarcely to be anticipated, 
unless, indeed, it was feared that the knowledge might 
— an incentive to others to go and do likewise. It is 
nown, however, that the mixture of ore in the charge 
contains over 40 per cent. of metallic iron. Such a pro- 
a of calcareous ore is mixed with the silicious, both 
ing about equal as regards the content of iron, as to 
require no addition of limestone as a flux. Moreover, the 
iron is so intimately combined with the lime as to render 
its reduction easy, rapid, and economical. 

Nearly the whole quantity of coke named above—that 
is to say, 64,000 tons of it—was obtained from the 
Charleroi basin of Belgium, and the remainder, or 13,000 
tons, from the Ruhr district of Germany. Although 
the greater distance of the latter makes it more expen- 
sive for a given weight, it is — not less economical 
in the end, containing, as it does, from 5 to 7 per cent. 
only of ash, while the Belgian product, made from un- 
washed coal, contains as much as from 12 to 15 per 
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cent. of incombustible matter. The consequence is, that 
from one to one and a-half hundredweight more of the 
Belgian coke is required for the production of a ton of 
pig iron. On the other hand, however, the longer railway 
journey in open ms renders the Ruhr coke liable to 
absorb more water than the Belgian. 

As the Athus works are well situated for receiving 
their ore supplies, so also are they under favourable 
conditions for the transport of their products, being 
connected by a siding with the Arlon and Longwy 
branch of the Belgian State Railway, which has now 
absorbed the Grand Luxemburg line, originally made, 
and for a long time worked, by an English company, 
Mr. T. Kitson being locomotive superintendent. 

The pig iron, being made from the same ore, does not 
greatly differ from other Luxemburg pig ; and the following 
table may be regarded as giving an approximate average 
analysis of the white forge pig with its accompanying 
slag :-- 


Forge pig. Slag. 

rr Silicon ... 42°49 
Manganese ... : *22 Alumina... .... 16°02 
_ Sire “OL Protoxide of iron 2°87 
Phosphorus... 1°82 9 manganese “89 
Sulphur 0°08 Lime ivy eee we "39 
Carbon... 2°00 Magnesia 2°31 
—_—_— Sulphur... 0°41 

100°00 Phosphorus ... 09 


; 
The following are the results of analyses made last 


year of the several classes of foundry pig produced 
under similar conditions :— 



































Foundry Pig. 

Number. | .. 5 | IIL. | w. | v. | ve | vi 
Total carbon ..| 3°350| $°277| 8-06l| 2-064 | 2-918 | 2-874] 2-845 
Free carbon ..| 2°983} 2°887| 2°664, 2621 | 2°587| 2°554| 2°528 
C'mbin’d carbon| 0°376| 0°390| 0°397| 0-343 | 0-831 | 0°320| 0°817 
Silicon 2-060] 1°711| 1-704! 1-584 1°511 | 17440) 17434 
Sulphur .. ..| trace | 0°005| trace | 0°0082| 00091] 0°010| 0-0184 
Phosphorus 1-923} 1°738| 1-764! 1-814 | 1-8256] 1°825| 1-841 
Manganese 0°440| 0434] 0-360] 0-381 | 0°424| 0-374] 0-288 
Iron (by differ- 
ence) .. ..| 92°218) 92°835| 98-111) 93-2488} 98-8123] 98-477] 98-5736 

Totals 100-000 100000 100"000 100-0000 100 (00100-0000 














On account of the high proportion of phosphorus—about 
2 per pa owe os i a pace tt from the oolitic 
iron ore of Luxemburg, the Thomas-Gilchrist rocess Was 
heartily welcomed both in the Grand Duchy and in Belgian 
Luxemburg, the Athus works being among the first to 
produce basic pig iron. In making this special pig, for 
subsequent treatment in the basic converter, about 8 per 
cent. of manganiferous iron ore, containing on an average 
20 per cent. of manganese, are added to the blast 
furnace charge; and the resulting pig contains, roughly, 
15 per cent. of manganese, 2 per cent. of phosphorus, 
0°085 of sulphur, and 0°75 of silicon; but still higher per- 
centages of sulphur, and especially of phosphorus, are 
admissible for the Thomas-Gilchrist process. It is hoped 
that the slag of basic pig will not long remain a waste 
substance, but that the Ls 3 phosphates it contains may be 
turned to account as manure. The great difficulty has 
been to render them soluble; and we hope there is no 
indiscretion in stating that Mr. Gilchrist is actively pur- 
suing, with every prospect of success, the experiments in 
this direction begun by his late regretted partner, Mr. 
Sydney Thomas. 

Since the above was in type, we have been favoured by 
Baron Fernand D’Huart with the following particulars of 
the working and products of the Athus furnaces. Taking 
4} tons as the unit of coke per charge for comparison, 
13} tons of ore are charged into the furnace for grey 
forge pig, and nearly 133 tons for white forge pig; while, for 
the same weight of coke, from 12} to 13 tons of ore are 
used to produce foundry pig, according to the No. required, 
and ae | 13} tons for special basic pig. 

To produce grey forge pig, the ore is mixed in the pro- 


portion of 25 per cent. calcareous, 40 per cent. grey mine, 


and 35 per cent. friable; and the following are the con- 
stituents of the product :— 
Grey fo: ig. Corresponding slag. 
‘bon igi apongast 3°19 SO Siac ase, ia ane. 
Silicon ... ee Lime . 39°25 
Phosphorus ... .. ey Alumina . =o 
on. rr 0°08 Oxide of iron 1°35 


The difference in the pig giving the iron, and tae sulphur 
and phosphoric acid in the slag not being taken. 

ite forge pig, made with a mixture of 19 per cent. 
of calcareous ore, 61 per cent. of grey rock, and 20 per 
cent. of friable ore, gives the following analysis :— 


White forge pig. Corresponding slag. 
MN sac cee: es a wn, ee nage 
Silicon ... ... ... O24 Lime and magnesia ... 39°25 
Phosphorus ... . 161 pS rr 
Sulphur ... . 019 Oxide of iron... 21 


Foundry pig, for which the charge consists of 30 per 
cent. calcareous, 33 per cent. grey rock, and 37 per cent. 
yellow friable ore, gives the following :— 


Foundry pig No. 3. Corresponding slag. 
CNR... re es OD i 
Silicon ... ... ove, ae Lime . 471 
Phosphorus ... on) a Magnesia 1°32 
Sulphur ... . 025 Alumina... 16°32 

Oxide of iron ... ... 1°01 
Sulphurand phosphoric 
DN ais pcre 


For the Thomas pig the charge consists of 28 per cent. 
of calcareous ore, 10 per cent. of red mine, 20 per cent. of 
grey rock, 37 per cent. of yellow friable ore, and 5 per 
he of manganiferous iron ore, the result being as 

ollows :— 


Thomas pig. Slag. 

Carbon ... ... i .. 308 Silica... aia, 35°08 
Silicon ... ... . 0°67 Lime 45°19 
Phosphorus ... - 6 Magnesia... 115 
Sulphur ... . 0°05 Oxide of iron ... ... 1°47 
Manganese ... ... ... 1°85 Oxide of manganese... 3°C7 
The difference in the analysis of the pig gives, of course, 
the iron. 

Asa rule one furnace produces forge pig, including 
Thomas pig, and the other foundry pig ; on lately one 


furnace has made as much as 90 tons of foundry pig in the 
twenty-four hours. With both furnaces, however, on 
forge pig, as at the present time, they have together turned 
out as much as 250 tons in the twenty-four hours. 

The general agent for the Athus pig, which has now 
made for itself a name in Belgium, is iM Alexandre Rési- 
mont, whose father is foundry manager at the famous 
Seraing works, having just weer a his fifty years of 
service with the Société John Cockerill. 








PROPOSED RAILWAYS IN BURMAH AND 
SIAM. 


THE complete annexation of the newly-acquired territory 
in Upper Burmah by the Indian Government has done 
much to remove the scheme of railway communication 
with the Chinese frontier propounded by Messrs, Col- 
quhoun and Hallett from the region of speculativeness, 
and to bring it within the scope of early practical realisa- 
tion. We may therefore expect soon to hear of action in a 
matter which will a very important i 





agree with the terms in whi 


towards many of our ar _— industries, ‘We 
e Times, in its earliest 
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notice of the subject, referred to it. It constitutes, as that | 


journal observed, essentially a “ working man’s question ;” 
and, pressed as are all branches of English trade at the 
present time, we cannot but féel glad that for some of 
them at least there is a prospect of very considerable relief. 
Indeed, we need scarcely limit our congratulations. The 
opening of trade routes to tap some of the wealthiest 
provinces of China will not be confined in its beneficial 
effects to any particular branch of industry. These must 
ramify throughout the whole of our industrial classes; and 
although we, in this journal, must confine ourselves princi- 
pally to the scheme as it embraces the construction of 
railways, we are certain that all must share our view as to 
the widespread benefits which must accrue from it to each 
and all of our workers. 

We propose in this article briefly to summarise the 


scheme for the development of railways which is designed | 


to procure the attainment of such a desirable object, pre- 
mising that we are indebted to the courtesy of Messrs. 


Colquhoun and Hallett for the particulars which will | 


enable us to do so from a professional point of view. Those 
who have merely read the outlines given by the gentlemen 
above named in their public addresses, will hardly have 


realised the labour, the care, and minuteness with which | 


their observations have been made, or of the mass of 


figures which the reduction of these has entailed ; but | 


they may nevertheless rest assured upon our statement, 
that their completeness has left nothing to be desired upon 








effect this, a line to Raheng, 275 miles in length, must be 
made from Bankok, and entirely through Siamese territory. 
Raheng is 160 miles in an easterly direction from Moul- 
mein, 80 miles of which are within British territory, and 
the remaining 80 within the Siamese possessions. A 
railway 435 miles in length would therefore unite the two 
places named, and its construction would constitute the 
first link in the complete system contemplated. No com- 
mencement has as yet been made in this direction. 
Assuming this link to be achieved, it is proposed then to 
| carry the Siamese railway northwards from Raheng 
| above-named to the extreme limit of Siamese territory 
jat Kiang Hsen—or Kiang Khong, as marked upon 
|our maps. This would be reached by an extension 
| of 300 miles, and further work would be within the Shan 
| states of Upper Burmah. To reach the Chinese frontier 
at Sstmao (Esmok), 250 additional miles would have to be 
traversed, and with them would be attained the full com- 
pletion of the route between Moulmein and Bankok to the 
Chinese frontier. The total mileage to effect this would 
| be as under :—Bankok to Raheng, 275 miles (Siamese 
territory); Moulmein to junction at Raheng, 160 miles 
(half British, half Siamese territory); Raheng to Kiang 
Hsen, 300 miles (Siamese territory); Kiang Hsen to 


| Chinese frontier, 250 miles (Upper Shan States); total, 
by Messrs. Colquhoun 





985 miles. The estimate fram 
; and Hallett for the amen of this is eight mil- 
| lions sterling, an average of about £8122 per mile. The 
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PROPOSED RAILWAYS IN BURMAH. 


which correct conclusions may be arrived at. Before 
proceeding to deal with the scheme formulated, we may 
with advantage refer to what has already been accomplished 
as to railway communication in what has hitherto consti- 
tuted British Burmah. From the capital of that territory, 
Rangoon, two lines are now open and working in a 
northerly direction; the one communicating with Prome, 
and the other with Taungoo. Each of these lines is 
severally 162 miles in length, and the latter was only 
completed during the course of last year. They are of 
metre gauge throughout; the Prome line having cost— 
after iron and masonry had been substituted for the 
timber bridges at first erected—£8700 per mile, and 
that to Taungoo, £7400 per mile. The first named 
line, opened in 1877, pays 6 per cent. upon its capital 
outlay, while the second is expected to pay even a better 
return. We need not further pursue our reference to the 
railways at present working, save to notice a peculiarity 
of their traffic, which is of highly favourable augury for 
the future of the addition to them in contemplation. 
That peculiarity is to be found in the element of third-class 
passenger traffic. Whereas on our Indian lines generally 
this yields but one-third of the total receipts, on the Bur- 
mese lines it has hitherto reached two-thirds, giving 
proof of Mr. Colquhoun’s statement that the Burmese are 
essentially a trading people, moving freely about in their 
conduct of trading transactions. 

We now proceed to the proposals submitted for future 
operations. We understand that no definite promise has 
been made by the authorities of the adjoining country of 
Siam, but that they have stated that their interests will 
lie in the construction of railways in their country if they 
can rely upon being brought into communication with 
Moulmein—one of the centres of British commerce in that 

art of the world. Now Bankok, the capital of Siam, has 
00,000 inhabitants, and Moulmein a its district have 
300,000. The traffic between two such centres must 
necessarily be large, and the expressed wish of the Siamese 
to practically join them may be accepted as sincere. To 





160 miles between Rangoon and Taungoo, above referred 
to, cost £7400 per mile, and, the features of the country to 
be passed assimilating, it may be held that that estimate 
can be accepted as sufficient. As to the special obstacles 
to be overcome on this section of the general system, it 
may be observed that on the line from Moulmein to the 
British boundary towards Raheng there are two big rivers 
to be crossed, the Alteran and Houngdran; while there is 
a pass 1600ft. above sea level near the frontier, though the 
boundary line itself has an altitude of only 640ft. After 
passing the latter there is another pass of 2280ft., while 
Raheng, the junction, is only 300ft. Between Raheng and 
Bankok the country is almost entirely plain. This, however, 
is subject to inundation, and the embankments would aver- 
age 9ft. in height. From the junction—Raheng—north- 
wards to the Chinese frontier there is a height at Lakong 
of 763ft., after which there is a gradual rise to 1564ft., and 
a gradual descent therefrom to 1347ft. These form the 
only formidable difficulties to be found throughout the 
route to the Chinese frontier, and we think we may say 
that there is nothing in them to daunt our engineers, 
accustomed as they are to deal with far greater altitudes. 

Having thus brought our readers to one of the points at 
which the coveted trade with the vast Chinese Empire is to be 
tapped, we may well pause before proceeding further with 
our main subject to give a few figures of population which 
will indicate the value of that trade. In immediate 
proximity to the termini of the proposed lines on the 
Chinese frontier are the provinces of Yunnan, with 6 mil- 
lions of people; S’ochan, with 21 millions; Kweichtan, 
with 5 millions; and Kwangsi, with 7 millions. We can- 
not guarantee the exact correctness of the spelling of 
these Chinese words. What we have stated reveals 
the importance of the markets the proposals we have dis- 
cussed are destined to open to British trade, and we may 
now proceed to the consideration of what may be termed 
the subsidiary proposals made by the explorers. 





These, as secondary, — in importance to those 
above discussed, we may deal with in a more cursory manner 





than was due to the prominence claimed by that dealt 
with. We have already stated that a railway is working 
between Rangoon and Taungoo. It is proposed to extend 
this northwards to Mandalay, the recently acquired capital 
of native Burmah. The distance would be 230 miles. 
Carrying a line thence to Bhamo would entail a further 200 
miles, and from Bhamo, to effect a junction with our exist- 
ing Indian railway system, would require an additional 
250 miles. Tabulating these distances, we have, in order to 
join the present Indian and Burmese systems, to construct 
railways as follows :—Taungoo to Mandalay, 230 miles ; 
Mandalay to Bhamo, 200 miles—touches Chinese frontier 
at this point , from Bhamo to junction, 250 miles ; total, 
680 miles. All this work, or very nearly all of it, would 
be within what is by the recent proclamation constituted 
British territory. From Mandalay an alternative route is 
suggested for this junction with the Indian lines passing 
more to the westward, and up the valley of the Khyendwin 
river, Its length would be practically the same as the 
route vid Bhamo above given ; but the value of tapping 
the present caravan traffic through the latter town, situated 
as it is on the Chinese frontier, would doubtless insure this 
alternative being set aside in favour of the Bhamo route. 

We have yet another section of our subject to treat of. 
The two main schemes we have already dealt with would 
be manifestly incomplete without their union, and 
accordingly Messrs, Colquhoun and Hallett propose a line 
to connect Moulmein, the starting point of the Siamese 
system, with the Rangoon-Taungoo line, the base of what 
may be termed the Indian system. The length of such a 
railway would be but 125 miles, and it would effect through 
communication from our furthermost Indian cities to the 
Chinese frontier at two points, to the principal commercial 
centres of Burmah, and with the capital of Siam, Bankok. 
The total mileage necessitated heelons by the proposals to 
effect this end would be:—Siamese system, 985 miles ; 
Indian system, 680 miles; to unite the two systems, 
125 miles; total, 1790 miles. Taking this mileage as to cost 
an average—on the data before given—of £8122 per mile, 
we have a total outlay involved in the several proposals 
considered of £14,538,380. Such a sum need not seem 
startling to anyone who gives due consideration to the 
results to be achieved fordt. Who can predict the full 
effect of its outlay! Our trade, now so languishing, would 
secure by it the custom of hundreds of millions of people 
ready, and even anxious, to take the produce of our labour, 
now oppressed by foreign competition, fostered as the latter 
is in a great degree by our own trade principles. 

A short space may well be devoted to a brief sketch of 
the leading specialities of the present and proposed Bur- 
mese railways. We have stated the gauge on which the 
former have been constructed to be the metre. Its adop- 
tion, present and prospective, must necessitate a break of 
gauge when meeting with our present Indian system of 
railways. We are not insensible to this drawback ; but, 
if it can be palliated, it is under circumstances such as are 
involved in very large and detached sections of the Empire. 
It is, at all events, unavoidable, and must be accepted. 
The rails at present in use in Burmah are of steel, and weigh 
41} 1b. per yard. Their use would be maintained on all 
extensions. On nearly all portions of the routes to be tra- 
versed vast teak forests, which constitute one of the 
greatest resources of the several countries, are to be found. 
They of course would furnish ample material for sleepers 
and construction work, though we believe the engineers 
favour the adoption of metal sleepers. The traffic rates on 
the present lines in working in British Burmah are 
exceedingly low, the rate for third-class passengers being 
but 3 pie per mile, or but little more than a farthing of 
English equivalent. The traflic manager of these lines 
holds, we believe, that this rate might be considerably 
increased without injuriously affecting the amount of 
traffic, and that the receipts might thereby be readily, and 
without danger, augmented. This is, however, a question 
which does not press, as the lines pay well at present rates, 
and it is always unadvisable under such conditions to hurry 
towards a change from established custom. 

We cannot take leave of our interesting subject without 
noticing the comments it has evoked by our Chambers of 
Commerce throughout the kingdom. These have been 
unanimously in support of the proposals made by the 
enterprising gentlemen to whose self-imposed and self- 
ata ty | labours they are due. Among the resolutions 
passed by these important bodies are many which call upon 
our Government fitly to recognise those labours. In such 
a call we cordially join. We understand that not only have 
all the necessary journeys and surveys been undertaken 
and made without remuneration or recoupment of expenses, 
but that, in order to keep themselves free of any imputa- 
tion of personal motive in their advocacy, Messrs. Col- 
quhoun and Hallett have declined many offers made to them 
to become financially associated with proposals for the 
realisation of their work. 








THE GROWTH OF TRAMWAYS.—From a Parliamentary return 
just issued, it appears that in the past year no less than a capital 
sum of £14,051,546 was authorised to be raised for the construc- 
tion of tramways in England and Wales, over £9,000,000 having 
been actually paid up, and something more than that was 
expended. In 1876 the amount raised was only £2,667,300, 
£1,254,277 being paid up, and £1,314,070 being expended, In 1885 
there were 658 miles of line open, as against only 94 miles nine 
years ago, while the passengers carried were in 1885 283,320, and 
im 1876 only 756. These figures furnish a very striking illustration 
of the growth of tramways, and the Bills prepared for the next 
session promise yet further extensions, especially in the metro- 
polis. Developments ona less scale have taken place in other parts 
of the United Kingdom in the same period. In Scotland, 
£1,157,074 were authorised in 1876, and £1,555,041 in 1885, the 
traffic increasing from 47,680,256 passengers, to 61,438,106. In 
Ireland the sums authorised in the respective years were £640,000 
and £1,527,166, and the passengers carried numbered respectively 
8,878,859 and 19,943,445. In connection with this system of 
conveyance the suggestion is made that existing Acts should be so 
perrtin, and new Acts so framed as to compel tramway companies 
to place the construction of proposed lines open to public tender, 
pet to render void all contracts in which the contractor has a 
deciding vote. The main reason for this suggestion is that there 
are many tramways in the country which were constructed at the 
instigation of contractors for their own benefit, which can scarcely 
make traffic enough to exist, far less pay the unlucky investors, 
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RAILWAY MATTERS. 


THE passenger traffic on the Belfast Central Railway has been 
discontinued, 

THE traffic returns of the Trans-Caspian Railway show a total 
for the year 1885 up to December Ist of 5,14),701 roubles, or an 
increase upon 1884 of 1,062,861 roubles, 

THE total length of European railways at the end of 1884 is 
given as 189,334 kilometres, or 118,208 miles, being an increase at 
the rate of 3°46 per cent, on the length at the end of 1883, which 
was 182,000 kilometres or 113,000 miles, 

THE Belfast Harbour Commissioners have, it is said, decided to 
lay down two additional lines of rail along the whole course of the 
harbour, which will enable each of the railway companies to deal 
with traffic direct to and from the steamers, 


THE best plant at present known for consolidating by the inter- 
acing of its roots the loose soil of a newly made embankment is, 
according to M, Cambier—of the French Railway Service—the 
double poppy. While the usual grasses and clovers need several 

ths for the develoy t of their comparatively feeble roots, 
the double poppy germinates in a few days, and in two weeks 
grows enough to give some protection to the slope, while at the 
end of three or four months the roots, which are 10in. or 12in, 
long, are found to have interlaced so as to retain the earth far more 
firmly than those of any grass or grain. Though the plant is an 
annual, WVature says, it sows itself after the first year, and with a 
litthe care the bank is always in good condition. 

Tur method of placing electric lamps in front of locomotives to 
illuminate the line has been tried on many lines, but apparently 
has not found much favour. Recent experience in Russia appears 
to show that financial considerations are not alone unfavourable to 
the system. On the railway between St. Petersburg and Moscow 
several locomotives were fitted with electric lamps. For a time 
they gave great satisfaction, lighting the way more than a kilo- 
metre in front. But the servants began to complain of the con- 
trast between the lighted and the unlighted surfaces painfully 
affecting the eyes; and doctors ere long reported that bra had 
been several cases of grave injury to the eyes in this way. Hence 
the lamps were abandoned. The directors have not, however, 
given up the idea of better illumination of the line, and they now 
contemplate placing electric lamps so as to illuminate about one 
kilometre on either side of the station. 

THE Whitby and Scarborough Railway, from which, during its 
construction great things were expected, has been very unlucky, 
and is now in a poor way. Although its primary and main object 
was to improve the communications between the two towns named, 
by competing with the North-Eastern Railway, the directors even- 
tually entered into an agreement with that company to work the 
new line. Owing to financial difficulties, and under that arrange- 
ment, the line was opened six months ago. During the Scar- 
borough season, and, indeed, all through the summer and 
autumn, there is usually a considerable traffic, but it is found 
that although the new line shortened the journey in distance, 
and in time, only 92,000 people, yielding an income of £4700, 
were carried over it between July and December, while the 
goods conveyed only amounted to 1800 tons, and the minerals 
to 1500 tons, the respective profits being £296 and £126. The total 

rofit is thus a trifle over £5000 for six months’ working—a very 
amentable result. This trifling yield is attributed to the action 
of the North-Eastern Company, which, it is alleged, instead of 
giving the new railway a fair chance, according to the undertaking, 
maintained prohibitive charges, and so restricted the service on 
the new line that people chose rather to go to and between Scar- 
borough and Whitby, and other places in that neighbourhood, by 
the old—North-Eastern—though more circuitous route. This is, 
of course, a serious indictment, but it is widely believed in. 

A Test, the results only of which are given by the Railway 
Review of America, to determine the relative condensation between 
steam surfaces protected by non-conducting jacket and similar sur- 
faces uncovered, both being exposed to the atmosphere under the 
same conditions of ordinary temperature, are given as follows :— 
Two wrought iron tanks, 6ft. diameter by 12ft. high, placed in the 
same room, were used for rendering lard. The lower ends were 
protected from radiation by resting on solid foundations, while the 
sides and top were ex to the atmosphere, giving a surface of 
225 square feet for radiation. A constant steam pressure of 35 lb. 
was maintained in both of them, and the water of condensation 
was drawn off at intervals and weighed. No, 1 tank was uncovered, 
with the rough black iron exposed to the air. No. 2 tank was 
thoroughly protected by a coat of asbestos cement, enclosing air 
spaces, over the sides and top. The result was as follows :—No. 1 
tank condensed 146 Ib. of steam per hour ; No. 2 tank condensed 
54 lb, of steam per hour, giving a difference of 92 lb. of steam at a 
pressure of 35 1b. per hour. Now, 92 lb. of steam represent, at 
the rate of 74 lb. to 1 Ib. of coal, the combustion of 12} lb. of coal 
per hour—or 254 lb. per day of twenty-four hours ; a x 3dols, 


per ton equals 38c. per day saved on each tank. The cost of 225 
square feet of covering at, say, 20c. per foot in place = 45 dols., 


and = 118 days—or the whole cost of the covering saved in 


four months. In the establishment cited sixteen of the tanks 
were used, so that by having them all covered, after the first four 
months 16 x 38 = 6 dols. per day was saved in the coal pile for 
every day they were actually in use. 

Sr BERNHARD SAMUELSON has compiled a report on the charges 
for transport of goods on Continental railways. The report is 
-concerned chiefly with she railways of Northern Germany, ium, 
and Holland, these being the countries in which Sir B. Samuelson 
finds the conditions of traffic least unlike those of this country. 
In Northern Germany most of the railways were originally con- 
structed by private companies, but have now either been purchased 
by the State or are administered under State control. Not more 
than 2368 kilos. of German railways are in the hands of private 
companies out of a total mileage of 35,823 kilos. The change of 
ownership and management from private to public hands is stated 
in the report to have come fully up to expectations, and has pro- 
duced decided economy in the cost of working the traffic, greater 
uniformity in rates, and in accommodation to the public 
and these advantages have, Sir B. Samuelson declares, after full 
inquiry, been secured without any drawbacks. He finds producers 
and consumers alike well satisfied with the results. In Belgium, 
4819 kilos. of line were opened for traffic at the end of 1883, of 
which 3063 kilos. were in the hands of the State, and 1256 were 
worked by private companies. How far the transfer to the State 
has been beneficial is less clear in the case of the Belgian than of 
the North German lines. On the State lines the percentage of 
expenses to receipts is just under 60 per cent, On the private lines 
it amounts to about 544 per cent. On both classes of line the rates 
of transport are moderate; but it is not clear that this advantage 
has not been obtained at the cost of the State, although a report 
submitted to the Belgian Chambers in 1884 shows a clear total 
profit of £3,900,000, after deduction of all charges on revenue and 
‘on capital account. On the Dutch lines the financial benefit of 
State interference is more doubtful still. These lines, 2118 kilos. 
in length, are partly the property of the State and partly of private 
companies, but they are all administered by private companies, the 
State receiving, in return for its capital outlay, on the average of 
the last five years, the rate of 1°18 per cent., while private proprie- 
tors were receiving dividends varying from 4°56 per cent, to upwards 
of 7 per cent, The charges for transport on the Dutch lines are 
made on a haphazard system, closely resembling our own. For the 
whole of Germany there has been a general tariff in force since 
1877. It was framed as a compromise between two distinct systems 
—that by which charges for rt were made chiefly according 
to the value of the goods conveyed, and that by which values were 
almost wholly disregarded, charges were proportioned to the 
mileage traversed and to the space occupied by the goods, — . 














NOTES AND MEMORANDA. 


In Greater London 3853 births and 2593 deaths were registered 
last week, corresponding to annual rates of 38°5 and 26°0 per 1000 
of the population. 

In the course of some recent remarks, Sir James Anderson said 

the Eaetern Telegraph Company had sent messages to America in 
4min., to Australia in 10 min., and had once got a reply from India 
in 5 min, 
_ THE deaths registered during the week ending January 2nd 
in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 25°5 per 1000 of their aggregate 
population, which is estimated at 8,906,446 persons in the middle 
of the year. The five healthiest places were Hull, Brighton, Shef- 
field, Sunderland, and Derby. 


THE number of applications for patents during the year which 
expired yesterday amounted to 16,101, being 1009 below the 
recorded age in 1884. It was not expected that the 
figures would have been so high, the abnormal increase in 1884, 
when no less than 17,110 patents were applied for, having been 
due to the stimulus of the simplified pace and low fees of Mr. 
Chamberlain’s Act. 


In London, last week, 2996 births and 2071 deaths were regis- 
tered. The births were 757, and the deaths 195, above the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 1000 from all causes, which been 18°8, 
220, and 18°0 in the three preceding weeks, rose last week to 26°5; 
much, however, of this apparent rise was simply due to deferred 
registration from the previous week. 


THE Journal of the Society of Arts describes a plan for rendering 
paper as toughas wood or leather, which has been recently introduced 
on the Continent; it consists in mixing chloride of zinc with the pulp 
in the course of manufacture. It has been found that the greater 
the degree of concentration of the zinc solution, the greater will be 
the toughness of the paper. It can be used for making boxes, 
combs, for roofing, and even in bootmaking. 


AT a recent meeting of the Paris Academy of Sciences a paper 
was read on the determination of the differences of longitude 
between Paris, Milan, and Nice, by MM. F. Perrier and L. Bassot. 
The values obtained for the differences of longitude between the 
observatories of these places is found to be :— 


a oa seal X 27m. 25°315s. } 
aris—Nive .. — 19m. 51°513s. . A = 001s. 
Nico—Milan .. - 7m. 83°812s. }27m. 25°825e. 


THE highest chimney yet built in the world has recently been com- 
pleted at the Mechernich Lead Works in Germany. The whole 
height of the structure is approximately 440ft., 11ft. of which is 
under ground. The subterranean portion is of block-stone, 37ft. 
— in plan, all the rest is of brick. The plinth, or lower part 
of the chimney above ground, is 34ft. square, so that the height of 
the shaft is nearly thirteen times the lower diameter. For about 
34ft. the chimney continues square ; then becomes octagonal in 
plan for a little distance, and finally changes to a circular form, 
retaining this shape to the top. The exterior diameter of the shaft 
at the top is about 11}ft. The flue is 11}ft. in diameter at the 
bottom, and 10ft. at the top. Until the completion of this chimney, 
that of the St. Rollox Chemical Works near Glasgow, which is 
434ft. high, was the tallest in the world. 


THE prevailing direction of the winds on the shores of the Black 
Sea and the Sea of Azov has been recently studied in great detail, 
and in connection with the recent progress of meteorology with 
regard to wind generally, by M. Spindler, who has published his 
work, with maps, in the Russian Maritime Review—Marskay 
Sbornik. Four maps show the seoreiing direction of the wind at 
7 a.m. and at 1 p.m. during the four seasons of the year. i 
the winter a notable difference between the prevailing direction at 
these two hours of the day is seen only on the eastern shore ; while 
in the spring and summer nearly everywhere on the Russian coast 
of the Black Sea these two directions differ by 90 deg., and at 
some places they are quite opposite to one another, thus showing 
that the predominating influence of the currents of air depends 
upon the different heating of land and sea. 


In his investigations of the changes of level of inland lakes— 
known as sciches—Professor Forel has arrived at the simple formula 
t =1¥V gh for those movements, in which ¢ expresses the time in 
seconds, of a half oscillation of a uninodal seiche,/ the length, 
and h the mean depth of the cross-section of the lake in which the 
variation is observed. The formula holds good for the lakes of 
Neuchatel, Brienz, Thun, Wallenstadt, and Geneva. An inter- 
esting confirmation of it, Nature says, is found by M. Forel in 
observations made by Mr. Russel with a limnograph on Lake George 
in New South Wales. This instrument had recorded thirty-three 
very regular seiches on the lake this year, and the duration of a 
whole oscillation proved to be 131 minutes. Now the length of 
the lake being 28,962 metres, the above formula gives for the mean 
depth, 5°536 metres, or 18°lft. Mr. Russel states that the mean 
depth is between 15ft. and 20ft. 


THE average heat value of well purified coal-gas at constant 
volume has been recently determined by M. Witz—Ann. de Chim. 
et de Phys.—as about 5200 calories per cubic metre at 0 deg. and 
760 mm, when the water formed is fully condensed. This value, 
got from a great variety of experiments with gas from different 
works, appears to make the generally accepted figure of 6000 
calories about 15 per cent. too high, and the calculation of gas 
motors is here concerned. The heat value of the gas from one and 
the same works varied in the course of a year from 4719 to 5425 
calories, which was more than the variation between different 
works. The influence of temperature and external pressure was 
not perceptible. The operations for purifying gas diminish the 
heat effect sometimes as much as 5 per cent. The gas of the last 
hour of distillation is—contrary to the usual view—less, Nature 
says, rich than that of the first hour. Dilution with oxygen 
lessens the heat value ; but in dilution with air, curiously, no such 
effect was observed ; the heat of combustion was the same with 
six or with ten volumes of air. 


AT a recent meting st the Geological Society, seven deep borings 
in the eastern part of Kent were described by W. Whitaker, B.A., all 
of them reaching to the gault. The chief one is at Chatham 
Dockyard, where, after passing through the whole thickness of the 
chalk, the gault was found to be 193ft. thick, whilst the lower 
greensand was only 41ft., and was underlain by Oxford clay, a 
tormation not before known in Kent. These parts involve the 
thinning of the lo wer greensand from 200ft. at the outcrop a few 
miles to the south, and the entire loss of the whole of the Wealden 
series, which, further south, exists in great force, the Weald clay 
being 600ft. thick, or perhaps more, and the Hastings beds 700ft. 
or more, Still further south, in the central part of the Wealden 
district, there are outcrops of the Purbeck beds, whilst the sub- 
Wealden boring continues the series downwards. We have thusan 
addition to the beds wanting at Chatham of some 400ft. of Purbeck 
and Portlandian, of over 1100ft. of Kimeridgian, and of nearly 
500ft. of Corallian, &c. In a section of 32 miles, therefore—the 
distance between the sub-Wealden and the Chatham borings—we 
have a thinning of beds to the extent of over 3400ft., or at the 
average rate of about 100ft. in a mile. This northerly thinning 
agrees with the facts that have been brought before us from other 
deep borings in and near London; but the Chatham boring is 
the first in the London basin in which a Middle Jurassic formation 
has been found. The teaching of the deep borings, as a whole, is 


MISCELLANEA. 

WuaAt is probably the largest Government order ever secured in 
Wolverhampton is now under execution at the engineering works 
of Messrs. Bayliss, Jones, and Bayliss, in that town. It is work 
for the Indian Telegraph Department, and is valued in round 
figures at something like £50,000. 

As a part of their lock and key business with registered names 
of purchasers, Messrs. Hobbs, Hart, and Co. some time since com- 
menced the manufacture of key labels with registered numbers, 
and stamped ,on each an offer of reward to any finder. It was 
through one of these and a telegram to Hobbs and Co. that the 
body found near Brighton last week was identified. 

WE hear that the evening lectures at Exeter Hall by Mr. 
Gribble, on ‘‘ Science of Construction,” have been so well received 
that the committee have arranged with him for the delivery of 
two courses, advanced and elementary, on Mondays and Thursdays, 
from 7.30 to 3.30 p.m. The subject for the opening lecture on the 
1Ith inst. is stated to be “The Cannon-street Station Roof.” 

Reports reached London on Tuesday that a severe shock of 
earthquake was felt on Monday morning, at 20 minutes past 10 
o’clock, all along the route between Dartmouth and Kingsbridge, 
as well as at other places lying more inland. It appears to have 
been most severe at Torcross. At Stonehsm, Chillington, and 
Frogmore it was also experienced. We should like to know 
whether this shock was felt in any of the Devon or Cornwall 
mines, 


THE Manchester Corporation have taken advantage of the ex- 
cessively low prices ruling in the market to place out Jarge con- 
tracts for cast iron pipes in connection with the Thirlmere 
Waterworks scheme, and at the meeting of the Waterworks Com- 
mittee held last Thursday contracts were granted to Messrs. 
McFarlane and Co., of Glasgow, to the extent of £110,000, and 
to the Stavely Iron Company, Glasgow, to the extent of £120,000. 
As, however, the deliveries under these contracts are extended over a 
very long period, it is scarcely likely that they will have any appre- 
ciable effect upon the market. 

A SERIES of interesting experiments in blasting were made 
in North Staffordshire mines towards the close of last week 
with a new water cartridge, the invention of Mr. Miles 
Settle, managing partner of the Madeley Coal and Iron Company, 
who have extensive collieries at Leycett, near Newcastle-under- 
Lyne. In Mr. Settle’s invention the case containing the explosive 
is completely surrounded by water, in lieu of having the water at 
one end or but partly around it, and the especial advantage 
claimed is that a complete extinction of the flame follows imme- 
diately upon the firing of the charge. The experiments were very 
successful, 


Messrs. JoHN CROWLEY & Co., of Meadow Hall Ironworks, who 
are largely engaged in the production of agricultural specialities, 
have been looking about for fresh markets. Our Birmingham cor- 
respondent says that from a leading firm of merchants at St. John’s, 
New Brunswick, the answer they got was that the freight of 
English goods, with the 35 duty added, made them 100 per cent. 
more than the first cost. This had greatly hindered business with 
England in the past, and would continue a serious factor in the 
future. It would be a wonder if it were otherwise. How can 
British producers fight against disadvantages like these with any 
hope of permanent success? 

On Saturday evening, December 19th, the foremen of the Spittle- 
gate Ironworks, of Messrs. K. Hornsby and Sons, met for the purpose 
of presenting Mr. Vincent Rhodes, M.I.M.E., late manager of works, 
who has resigned, with a testi ial in the shapeof a hand time- 
piece, with inscription on a gold plate, and an illuminated address. 
After a suitable reply from Mr. Rhodes, in which he gave an 
account of his career from the time of his taking the position of 
manager of works to his retirement, he exhorted the foremen to 
adhere to the principle of assisting each other to promote the wel- 
fare of the company, and that he would look back with pleasure 
upon their hearty co-operation. Mr. Rhodes is about to leave for 
Australia, where he takes the management of a large establishment. 


Le Yacht of December 19th gives a capital summary of the 
effects of the firing from the Hercules at Portsmouth against the 
Moncrieff gun. It ramarks that the quick-firing and machine guns 
firing at about 1300 yards range for ten minutes made sufficiently 
close shooting and such hits that it could scarcely be decided 
whether the gun would have been disabled or not by them. The 
shrapnel had fired at about 3000 yards with less effect, and the com- 
mon shell with still less. None of the dummy detachment were 
struck. The results were considered strongly in favour of the Mon- 
crieff system. There is an account of the operations of the French 
fleet in the capture of the Pescadores Islands. The geographical 
position of the Pescadores is declared to be admirable, better, in fact, 
than that of Hong Kong, and the port of Makung, and well suited 
to the requirements of the French Fleet in the Chinese waters. 

AT a meeting of the South Staffordshire Mines’ Drainage Com- 
missioners in Wolverh ton on Wednesday, Mr. Walter Williams, 
the chairman, reviewed operations of the Commission during the 
past year, and made important announcements. He stated that 
so successful had been the policy of the Commissioners in draining 
the underground water by the driving of levels at a heavy cost, 
that whereas two years ago fifteen pumping engines were employed 
the number had now been reduced to five, and that there was a 
prospect of a still further reduction. The value of the surface 
works was shown in the circumstance that whereas at the earlier 
period 14,000,000 gallons of water were pumped daily, it was now 
only necessary to raise 10,000,000 gallons. He anticipated an early 
increase in the quantity of minerals raised since collieries once sub- 
merged in the Bilston and other districts wov'd be shortly again 
available for operati 

TuE lead industry in the North of England is probably the only 
one of the mineral industries in which any improvement has been 
noticeable over a large part of the year 1885. In 1884 and 1885 
there was a very considerable reduction in the production of British 
lead. There was also a considerable decrease in the imports of 
lead from Spain because of the cholera outbreak ; and there has 
been concurrently an increase in the export of lead, especially in 
China. One of the largest of the lead mining companies in the 
North of England sold lead, at the worst period of 1885, as low as 
£10 5s. 8d. per ton in March last ; but before the end of July—its 
financial year then ending—it made sales at £12s. 4s. 10d., and this 
advance in price has since continued. Some of the largest pro- 
ducers of lead have closed their mines altogether for a time. Some 
attempt has been made, but with only partial success. to obtain a 
reduction of the royalty dues. 


THE members of the Tees Conservancy Commission have had 
an animated debate, and find themselves equally divided in opinion. 
upon a certain important point. It appears that before the Com- 
mission was established the lands bordering on the river were 

rotected from flooding at the various places by embankments. 
The Commissioners, acting under their powers, have since made 
better embankments on the outer or river side of the old ones. In 
so doing they have always considered they had no responsibility as 
regards the old ones, which, being superseded, might safely be 
abandoned, and the site of them used as part of the reclaimed land. 
A short time since a riparian owner or occupier, who suffered damage 
by the non-maintenance of an old embankment, brought an action 
against the Commissioners, and obtained a verdict and substantial 
damages. The Commissioners, in view of this decision, propose to 
include in a new Act, for which they are applying te Parliament, 

1. 














that north of the Thames older rocks rise up b th the er 

beds, whilst on the south, newer rocks come in between the two. 
The question of the finding of the coal-measures beneath parts of 
the London basin seems, he thinks, to admit of a hopeful answer, 
whilst the. lesson of the deep borings as — water-supply is 
that there is small chance of getting water from the lower green- 
sand at great depths und: > 





relieving them from this liability for the future. Half the 
Commissioners at the recent meeting supported the retention of 
these clauses; the other half thought it improper to seek relief 
from liabilities which had been decided to be rightfully theirs by a 
court of law. The votes being even, it was finally decided, by the 
casting vote of the chairman—Sir J. W. Pease, M.P.—that the 
clauses alluded to should be retained. 
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BAXTER’S STONE BREAKER. 


THE stone breaker illustrated by the engravings below is 
made by Messrs. W. H. Baxter and Co., of Albion-street, Leeds, 
and is called by them the Knapping-Motion Stone Breaker. It 
is a strong, powerful machine, and we are informed that in July 
lasé at the Royal Agricultural Show it broke over two tons of 
stone to one by some other machines, the machine being a 16 by 9, 
driven by a 6-horse power engine, whilst a competing machine 
wasal5 by 8 It broke at the rate of over ten tons an hour. 
At the Inventions Exhibition Messrs. Baxter refused a gold medal 
because their machine was the only one which was practically 
tested before two juries out of the three who visited the stand, 
while the machine to which was awarded the gold medal had 
not broken a single stone at the Exhibition ; whereas Messrs. 
Baxter’s 16 by 9 machine broke 5 cwt. of Mountsorrel granite in 
1 min. 45 secs. for one jyry, and 1 min. 40 secs. for the second 
jury. After their refusal to accept the silver medal and a state- 
ment of the facts, the juggling at South Kensington could not 
disprove that it was expedient and n to give Messrs. 
Baxter and Co, agold medal. The following is the result of a test 
of a 16 by 9 patent Knapping-Motion Stone Breaker at work in 
Stirlingshire, November 6th, 1885 :—7 tons 2 cwt. broken to 
2}in. ring in 23 min., 5 tons 16 cwt. broken to 2}in. ring in 





























20 min. ; 5 tons 15 ewt. broken to 2}in. ring in 18 min., or 18 tons 
13 ewt. broken to 2}in. ring in 61 min. The specified quantity 
for this size machine is eight tons per hour. 

The object of Messrs. Baxter’s design is to get a sudden move- 
ment of the jaw at the latter part of its breaking stroke, and 
this is done by the arrangement called a knapping motion, stone 
being more easily broken by a movement that strikes and cracks 
the stone than by one which is slower and crushes locally. It 
is contended by the makers that the jaws worked by a knapping 
motion, give a result which approximates to that of hand- 

ing. In our engravings, which give a longitudinal and 
transverse view of the machine, and views of the cubing jaws, 
and from Fig. 1 it will be be seen that the movable jaw A swings 
upon the shaft W, actuated by the toggle arrangement, consist- 
ing of the plates GG and the block F. A feature in the machine 
is that the jaw is closed by the lifting the block F, which is 
done by half the revolution of an excentric placed on R. The 
block F has a compound motion. In closing the jaws or 
“knapping,” it is simultaneously lifted and rocked, its upper 
part the right. This motion is obtained in the follow- 
ing way :—The block F is suspended from the shaft T by the 
two reds P. The shaft T is carried at the top of the nearly 
vertical radial levers E, which are capable of rocking in bearings 
of the shaft S. The shaft T is also connected by the rod D to 
the crank shaft R, carrying the fiy-wheels, and driven by a belt 
in the usual way. As the crank shaft revolves, the shaft T is 
pulled to and fro, the radial levers working to allow of the 
movement. When the latter are in the dotted position, the 
shaft T is slightly lower than at the other end of the stroke, 
consequently, when T is pulled to the right, the block Fis lifted, 
thereby working the toggle closing the jaws. At the same time 
the block F has a slight rocking motion, due to the movement 





of the suspending rod P from left to right. It would be difficult 
with a drawing only to trace out the consequence of this com- 
pound motion of the block F, but, as seen in an actual machine, 
its effect is to close the jaws with a jerk, imitating a blow some- 
what nearly by applicable mechanical means, and to open them 
with equal rapidity. Instead of half a revolution being required 
to give the hlow, as in most arrangements, in the Baxter it is 
given in one quarter of a revolution, the jaws remaining steady 
for the next half revolution, the backward motion being acccom- 
plished by the remaining quarter. 

That the sudden closure of the jaws is an advantage will be 
well understood after a little consideration. The material is more 


evenly cubed, there is less waste from dust and chippings, and 
less power is required to drive the machine. The material falls 
away with greater readiness, and is therefore not broken more than 
is 


necessary. The engravings of Figs. 3 show various forms of 
jaws. The forms ABC DEF and G are designed to suit 
the different kinds of rock, and are to be used in place of jaw 
B 2, as shown on circular. This jaw is not reversible, and 
therefore when the bottom points are worn off it has to be 
thrown away. A isa similar jaw, but is made reversable, and 
therefore lasts twice as long. This jaw is suitable for the 
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hardest material. Jaw B is most suitable for the toughest 
materials. Jaws B and E form one jaw as B 1 and B 2, Fig. 1. 
These are only recommended when the material is both hard 
and tough. Jaw Gis most suitable for a hard limestone, and 
jaw B for a softer stone. Jaw F is most suitable for a slatey 
kind of rock, with a movable jaw made to work so as to 
prevent the long pieces from passing out of the machine un- 
broken. This jaw is reversable for this purpose. Jaw G isa 
jaw half like jaw A and half like jaw F, and can be used either 
way. 








SMITH’S INTERCHANGEABLE PULLEYS. 

Tue cast iron pulley illustrated by the accompanying engrav- 
ings has been brought out to meet the want for a pulley which can 
be kept in stock and made to fit any size shaft from lin. to 3in. 
diameter by inserting a bush fitted as explained below :—Fig. 1 
represents a section of pulley. The hole in all the pulleys is 
bored slightly taper, and screwed to one uniform size and gauge ; 
this admits a taper bush screwed upon the outside and bored to 
fit any size shafting from lin. to 3in. diameter. Thus it will be 
seen that each pulley will do for any size shafting by using a 
bush of the required bore. Fig. 2 represents a bush open ready 
to be placed on shafting. The bushes are in four pieces, held 
together by connecting material, and can be put anywhere on 
shafting without the use of tools or skilled workmen. 3 
represents a bush closed in position on a shaft before the pulley 





is screwed on. The bush being in four pieces, conical and 
screwed upon the outside, it firmly grips the shaft when the 
pulley is screwed on. Fig. 4 represents a pulley and bush on a 
shaft ready for fixing. The pulley has simply to be screwed 
upon the bush, which can be done in less than one minute, and 
is then ready for work, the bush gripping the shaft ; so that to 


@ 


BUSH CLOSED 


fix the pulley it is only necessary to place the bush on the right 
way for the pull on the belt to run the pulley on the bush, The 
shafting may vary, say, vy over or under the standard size. 


FIG.4 


The pulley makes a given stock virtually much larger than on 
any other system, and offers many advantages. It is made by 
Messrs. Smith and Grace, Thrapston. 








ENGINEERS IN THE FieLp.—Sir Charles Warren, talking about 
Volunteers and engineering, isthe right man in the right place. 
He understands both subjects, and is an authority on them. 
And, speaking the other day at Sheffield, he testified both to the 
value of Volunteers in the field and to the ease and success with 
which they could be made useful. He told his hearers how, in 
South Africa, he got together 2000 men in two or three weeks, 
He had a company of mounted _ another of technical 
engineers, and a third of pioneers. y of those in the second 
——. came direct from labouring at their trades; yet in a few 
wi they were quite accomplished at the work of sinking for 
water, building forts, and so forth. Sir Charles is convinced 
of the great utility of engineers, both in offensive and in defensive 
warfare, and he regrets that, in his opinion, the existing regula- 
tions are inadequate in this respect. re A mad entirely, he sa 
to times of peace, and contain nothing ing to duties on active 
service. Something more should be requi of them than at 
present, Instructions are given as to the mode in which a bridge 
should be built ; but ‘‘ something far beyond that is n , and 
that is to fix upon the parti of the country where a 
bridge would be required in case of defensive operations.” Again, 
there is ample information as to boring for water ; but of much 
— importance is it to know where water is to be found. 

ese are matters in which experience is necessary, and in which, 
when competent, engineers can obviously be of very great service 
to an attacking or defending force. In all Sir 
Charles i sh 
of the column, to be ready for any emergency. Th dera- 
tions will commend themselves to all ical minds, and will, no 
doubt, have their effect in quarters where lies the power of puttin 
them to the test, In making them Sir Charles has deserved we 
of all who are interested in our military efficiency.—Globe. 


Tuk REPORT OF THE SECRETARY OF THE UNITED STATES Navy.— 
This report deals in all the first part of it with questions 
of organisation ; then follows the discussion of the appropriation. 
The apy which is most striking is that dealing with the 

uestion of the wy and efficiency of the United States fleet. 

m this we read as follows :—‘‘ At the present moment we have 
nothing which deserves to be called a navy. There is no navy in 
the world that is not in advance of us with regard to ships and 
guns. We have no navy either of offence or defence ; and again, it 
is questionable whether we have a single naval vessel finished and 
afloat at the present time that could be trusted to encounter the 
ships of any important Power—a single vessel that has either the 
necessary armour for protection, for escape, or weapons for 
defence. This is no secret. This country can afford to have, and 
it cannot afford to lack, a naval force at least so formidable that its 
dealing with foreign Powers will not be influenced at any time, nor 
even be of being influenced, by a consciousness of weak- 
ness on the sea.” This is plain 2 manly, patriotic language. 
The way in which the construction of the navy is dealt with in 
adel n> toe wobanl antilamts Gousiay 
enterprise in to help nati establishmen’ ially 
discussed, as, for example, 4 marine engines, armour guns, pro- 
jectiles, explosives, torpedoes, search iy steering gear, wire 
cordage, &c. e inventive power of the States has been dis- 
couraged at home, while utilised abroad, as exemplified in the case 
of Hotchkiss and Ericsson. Then, again, the want of scientific 
advice is complained of. A system of organisation is recommended 
on which the secretary should have an assistant, and under the 
secretary should be three branches, viz., the departments of 
finance, construction, and mnel, with their various subdivisions, 
An example of the want of harmony in the present system is given 
in the mistakes made in the Omaha, which was found eventually 
to have had her ted as only to have room for 
four days’ coal. to ask for a great naval force, 
adequate provision should be demanded to secure right and j 
and for this both increased expenditure and reform in organisation 
ann eect in the judgment of WilliamO, Whitney, Secretary 

e Navy. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents.| * 





THE PECULIARITIES OF STEEL. 


Srm,—Having read in your paper that iron and steel makers are 
going to a great expense in manufacturing large plates for boilers 
and vessel building, kindly permit me to state that forty years ago 
I was an apprentice under my father, who was manager at Messrs. 
Pimms, Hull, and built twelve screw steamers, engines, and boilers 
complete before the paddle steamer Leipzic, named in my last 
letter to you, and at that time the size of plates made both for 
boilers and ships were considered very large—Sft. by 2ft. 9in. 
breadth. Now, in the first place, the iron was of a much better 
quality, and did not crack at the edge of holes when ed or 
sheared, as I have seen the iron do that is used for shipbuilding 
now. Again, every plate that required a little bending or twist- 
ing had to be put into a furnace, made hot, and set to shape required 
in a cradle, and then put on the vessel’s frames, whereas now you 
can see plates put into vessels building 4ft. 6in. to 5ft. Gin. broad 
and from 12ft. to 20ft. in length, and only a few plates are put into 
a furnace, viz., boss, tuck, and garboard strake plates, to be set to 
shape when hot, for at the present time platers are so skilled that 
they can roll all the other plates cold, and give them the longi- 
tudinal curve as well as a curve in cross section. The men are all 
working on the piece-work system, and of course will do their work 
as cheap as they can, and make as much profit out of their skilled 
labour as they possibly can. Thereby you will see by the large 
plates being used and rolled cold there is a great strain put into 
them when put on the vessel, which is certainly not right, for 
when a vessel is heavily loaded and labouring in a heavy sea each 
plate should have its equal stress, and not one have more strain on 
it than another; and to avoid that I would not have plates for 
shipbuilding any broader than 3ft. 6in. in midships, and let the 
shears run right fore and aft without any drop strakes and all 
triple butts. The plating of vessel would not cost any more; but 
there would be a little more cost for rivetting and caulking, as 
there would be three laps more on both sides of the vessel, which 
would give longitudinal strength to the hull, which is the desi- 
deratum in all iron vessels, and the plates would be smaller and 
cost less to the builder, and made to fit the frames with less 
strain on them than larger ones, and be much better for the vessel, 
steamship owners, and insurance companies, X&c, 

Kindly excuse me asking if the Board of Trade prefers double 
butt straps in boiler furnaces instead of welding, if the seams and 
rivets are out of the way of fire, same as is shown on enclosed litho- 
graph of my patent furnace. JOHN HARRISON. 

5, Cavendish-square, Margaret-street, Beverley-road, 

Hull, January 4th. 





CORNGREAVES COMPOSITE STEEL. 

Sm,—Amongst the other interesting subjects referred to in the 
able summary given in your issue of the 1st inst., you were good 
enough to find a place for afew words on the above metal, which 
we are much gratified to learn meets with your approval. The 
reasons why we now venture to recall your attention to the subject 
are twofold. First, to inform you that your suggestion as to its 
being possibly a good material for boiler-plates has been already 
tried with excellent resuits, one of the largest users of boiler-plates 
in the country only a few weeks ago having written to us as follows : 

“* We find that your Corngreaves composite steel behaved exceed- 
ingly well in working, and neither in bending, flanging, or weldi 
did we observe any defect or fault. The plates certainly show 
the quality in working usually found in Low Moor or other high- 
class iron.” 

And, secondly, by inserting this letter, your numerous readers, if 
so inclined, will now know where to write to the ‘‘ Corngreaves 
Company,” as you, by sinking the name of the company in that of 
the place of its works, unwittingly designated 

THE New BritisH Iron Company, Limited. 

60, Gracechurch-street, E.C., January 6th. 





ELECTROLYSIS. 

Srr,—In the review of M. Fontaine’s “Electrolysis, which 
appeared in your issue of December 4th, you very properly 
attention to this author’s ignorance of the standing of English 
authorities on electro-chemical and electro-metallurgical questions. 
Will you permit me to show that he is equally at fault as regards 
the bibliography of the subject ? For example, he has quoted from 
the American version of my ‘“‘Electro-metallurgy Practically 
Treated,” instead of from the later English editions, and in doing 
so refers to me—page 103—as “‘Mr. Watt, of New York, who 
undertook to propagate Mr. Adams’ processes.” It is surely vexing 
enough to have one’s book unceremoniously reproduced in America, 
to the commercial disadvantage of the legitimate work, without 
having one’s identity as an English author sacrificed at the same 
time. This last evil would have been of trifling consequence if the 
publication of M. Fontaine’s book had been confined to France; 
but since it has been translated and published in this country, the 
blunder has a tendency to confound me with an imaginary being of 
the same name in the United States. M. Fontaine makes the 
extraordinary statement that I “undertook to propagate 
Adams’ processes” (?) Now, this is soextremely far removed from 
the fact, that it is well known that it was greatly owing to my 
exertions that the attempted monopoly of the whole nickel-plating 
industry in this country, by the owners of Mr. Adams’ patent, 
was frustrated, and the right to pursue the art by the ordinary 
processes established, by the final decision of the House of Lords, 
in the suit of the Plating Company v. Farquharson. 

A further complaint I have to make against M. Fontaine is that 
he has associated Mr. Elmore’s name with my own in connection 
with instructions in nickel-plating—page 129—as though we had 
jointly written upon this subject, which is not the fact. It is true 
that in Mr. Elmore’s trade catalogue there appears an article on 
nickel-plating, evidently concocted from my “ Electro-metallurgy,” 
but this would not warrant M. Fontaine in coupling our names 
together. I notice also, at page 115, that he gives, as “ Mr. 
Elmore’s Method,” information which has unquestionably been 
taken from my own book. Beyond this I have no desire to criticise 
M. Fontaine’s work. ALEXANDER WATT. 

London, December 28th, 1885. 





TRIAL OF PATENT CASES, 

Sirn,—The recent case of Otto v. Steel that attracted such an 
unusual amount of attention during its progress, owing to the 
great conflict of scientific effort displayed in it, suggests also the 
great costliness of such a trial. Taking this fact into consideration, 
in conjunction with that of the enormously increased number of 
patents, and of poor patentees, during the last two years, the 
question naturally arises, how are such persons to find the means 
of adequately protecting their patents against infringement? And 
it may further be asked, What is the value of a patent after it has 
become generally known that its owner is not in a position to 

5 defend it from invasion? ; 
Now, assuming that it is good public policy to hold out to inven- 
tors of all classes inducements in the shape of patents to bring out 
new inventions and communicate the methods of working them, it 
becomes a matter of great importance to devise, if possible, some 
mode of lessening the cost of trials or investigations of questions 
relating to patents, so as to bring them more within the reach of 
patentees generally. 
Any one acquainted with cases of this kind will know that it isa 
very difficult problem to solve, but they will also recognise the 
importance of any arrangements having the effect of limiting the 
questions to be tried, and making the inquiry more direct. 

_It may be conveaient, for the purpose of explaining my own 
views on the subject, to divide patent cases roughly into two 
classes—First, those in which the parties can afford to try their 











cases in a court of law ; and secondly, those in which it would be 
impossible for the parties to bear the expense of such an ordeal. I 
intend, however, to limit my suggestions at present to the former 
class, leaving those relating to the latter class to be dealt with in a 
future letter. 

I think it may be taken for granted that in cases wherein large 
interests are at stske, and the means are ample for attack and 
defence, no other course than an action at law would be likely to 
satisfy the ies, Still, even in cases of this kind, it is desirable 
to avoid unnecessary expense arising from a circumlocutory 
form of procedure. The present unlimited reference to alleged 
anticipations of inventions, both in books and prior specifications, 
being so imperfectly guarded from abuse by the existing practice 
as to notice of objections, is occasionally a source of great obstruc- 
tion to the progress of a case. 

On this point I would suggest that, looking to the rapidity with 
which great changes are constantly taking p! in manufactures, 
involving alterations of descriptive terms, the inquiry into alleged 
anticipations by printed books and prior specifications should be 
limited to twenty years preceding the date of the patent, and that 
very specific notice should be given as to the point relied upon as 
an objection. Then as to evidence of user, it should be shown to 
be ae and settled, otherwise it might be merely experi- 
mental. 

As a second point I would suggest the advisability of the court 
calling experts to assist the judge in interpreting the technical 

of specifications, so as to lead to an earlier construction 
of the document, and also to strengthen the Court in dealing with 
the scientific evidence of opinion tendered on behalf of each party; 
and, asa third point, I think it but r ble that the attenti 
of the Court should be concentrated on the specification until it 
has been construed authoritatively, so that it may be clearly seen 
what would constitute infringement, instead of as now dealing 
with the whole questions at once. 

I could suggest minor improvements, but I am unwilling at 
present to trespass further on your space, and my main object is 
to advert to what may be called smaller patent cases. 

8, Quality-court, Chancery-lane, WILLIAM SPENCE. 

January 5th. 





ZINC IN MARINE BOILERS, 


Srr,—I little thought that the remarks contained in my letter 
of the 27th ult. would be the means of opening somewhat the 
controversy on the now pretty well thrashed-out question of using 
zine for the preservation of steam boilers; but I am not sorry they 
were written, as they have been the means of eliciting from Mr. 
Rowe that his study of the question is limited to ‘‘a year or two” 
only, although he states further on that he “‘ had the privilege to 
use zinc in marine boilers five or six years before Mr. Phillips 
a to have studied the subject ’—which is an acknowledgment 
that he, like scores of others, in the face of Sir Humphrey Davy’s 
investigations and writings, only very recently came to understand 
how zine could be applied so as to protect the interior surface of 
marine boilers. Iam well aware that zine was used in different 
ways, with the view of decreasing the corrosion of boilers, nearly 
twenty-five years ago, and continued by some engineers for years, 
but to be given up eventually as useless and waste of money— 
owing, no doubt, to ignorance as to the principle involved. To 
show how very little this question was understood so recently as 
1875-6, a reference to the evidence given before the Admiralty 
Committee on Boilers by nearly all the experts of the day in marine 
engineering, both in England and Scotland, will suffice. 

Mr. Rowe refers to an inspection made ‘“‘ some years ago” by 
him—he does not say how many years—of a steamer owned by 
Messrs. Wilson, of Hull, and says: ‘‘I was delighted with the 
appearance of the boilers, which were free from adherent scale, 
and were protected from corrosion by numerous slabs of zinc dis- 
tributed over their surfaces; and the colour of the boilers was a 
pale buff, a colour usually seen in marine boilers when the zinc is 
doing its duty. Credit, then, is due to Mr. Hannay for the light 
he has thrown on this subject. As Mr, Rowe commences his letter 
by referring to me as “‘ a gentleman” he “‘ never heard of before,” 
it would have been only fair and just to me had he inquired of 
Messrs. Wilson, or their superintendent engineer, as to whose zinc 
arrangement that was, and by whom it had been brought to their 
notice and recommended. Had he informed himself of this, it 
would have had this effect, if no other, of my name being known 
to him for some years. However, whether the compliment was 
intended for Mr. Hannay or not, I feel a little flattered in having 
obtained from Mr. Rowe — unintentionally, no doubt — another 
valuable testimony to add to my stock in respect to the efficiency 
of my system. I should mention that it was in 1878, after several 
interviews and consultations with Mr. Cameron, Messrs. Wilson's 
superintendent engineer, that I succeeded in persuading him to fit 
one of two boilers, then in course of construction, on my re. the 
other boiler to be without zinc, but both to be treated alike— 
although he informed me that he had arrived at the conclusion, as 
dozens of others had done, that zinc was of very little, if of any, 
use in boilers. Be this as it may, the trial resulted in many 
other boilers being fitted very soon afterwards. Now, Sir, as Mr. 
Rowe represents me as ‘“‘a gentleman” he “never heard of 
before,” and has shown that he did not know whose system was 
being used in the boilers in question, how could he say, when 
referring to the credit he thought due to me, “‘ which, alas, appear 
to have been unremunerative”? As to this, Mr. Rowe will allow 
me to be the better judge of the two. But I may say, for his in- 
formation, that I have a substantial knowledge of nearly 600 
boilers having been fitted on my plan; but there are, no doubt, 
scores of others fitted which have not been, I regret to say, re- 
munerative ; at any rate this far, and for reasons not difficult to 
understand. And although old prejudices are admitted to have 
been serious obstacles in the way of promoting this matter, there 
have been and are others at work amongst engineers which I need 
not explain. And further, anything having a tendency to prolong 
the lives of boilers is not likely tu be viewed with favour by not only 
the manufacturers of the boilers, but also the manufacturers of 
the materials used in their construction —which is natural. 

As to the effect of zinc when applied in sufficient quantity—as 
to surface, and in direct contact with, and distributed over, the 
surface of the boiler, as I do, upon the scale deposited on it—I 
will not withdraw a single word. Experience, derived not only 
from laboratory experiments, but also from very many i 
tests, in boilers, under various conditions as to treatment and 

ressure, will not admit of it; and I say it with all due respect to 
Mr. Rowe, Mr. Hannay, and your own opinions, I cannot accept 
them as facts. And I also say that it is owing to the extremely 
limited surface of Mr. Hannay’s zinc spheres or balls, and, con- 
sequently, want of protection by the iron, that the scale comes off 
so easily, which the engineers and those who know how to deal 
with the boilers so very much like, I will gofurther. From all the 
results I have seen of Mr. Hannay’s “‘ Electrogem ”—which name, 
by-the-bye, and the use of scientific terms now so very common, 
but very imperfectly understood by mechanical engineers, in con- 
nection with electrical forces and combinations, goa long way. I 
have seen a good few boilers experimentally fitted with them, after 
a voyage or two to India and k, and from what I have heard 
of them in various places also, they are practically a great failure. 
I say this on account of the best of reasons, viz., that they have 
been taken out after a fair trial in lots of cases, and my simple 
stud attachment substituted. I may here observe that zinc in 
large quantities was at one time tried in land boilers using fresh 
water in some parts of France, with the idea of preventing the 
scale with which they were troubled forming. And I have heard 
that they had also tried to remove scale from the crowns of fur- 
naces by powerful batteries conveniently placed outside of the 
boiler, but attached by copper wires to the places to be operated 
upon, but I believe without success, In fresh water, free from 
acids, zinc is useless to prevent corrosion, which I have tried in 





both hot and cold water. If Mr. Hannay is what he is represented 
to be—a man of science, “and the first in this generation te 


scientifically investigate the subject and explain it thoroughly,” 
in the opinion of Mr. Rowe—it seems strange, if not absurd, that 
he should apply an exposed surface due to ¢wo balls of zinc 6in. or 
Tin. in diameter only, attached by copper wires at two or four 
points, to prevent the oxidation of a marine boiler of the type now 
in use, 14ft. in diameter, for a period of forty and forty-five days’ 
steaming, to say nothing of the necessity of scaling the oxide off 
the balls, and the fact that the contact between the copper bar 
and the zinc becomes destroyed after a very short time, on 
account of oxide forming between the two metals, the result, no 
doubt, of the inequality of their expansion and contraction, which 
I should think Mr. Hannay has found out long ago. To make a 
mass of zinc to last several voyages, so as to give but little 
trouble to the engineer, is one thing ; to afford the necessary pro- 
tection to the boiler is another, and a very important one. 
_It is equally absurd for Mr. Rowe to say that “one or two smalll 
pieces of zinc soldered in the bilges of these crafts—launches andi 
torpedo boats—would preserve them for years.” Mr, Rowe may’ 
be well versed in the works of Sir Humphrey Davy, but it is: 
evident he is not conversant with the works—specifications— 
deposited in the Patent-office on the subject he urges on engineers 
and iron and steel shipowners. One more point and I shall have : 
done with Mr. Rowe, and, I hope, with troubling you, Sir, on this 
subject. Mr. Rowe also refers to one of Sir Humphrey Davy’s 
experiments on copper, iron, and zinc combined, in sea water, of 
which he tells us that “‘after a fortnight both the polish of copper 
and the iron remained unimpaired.” ‘To preserve a plate of copper 
in sea water zinc is unnecessary, if a plate of iron is attached to it; 
but to preserve the iron with or without copper, zinc is necessary. 
I have experimented on bright iron and steel plates in boilers 
working with pressures of 3U1b., 60 1b., and 801b. to the square 
inch, and succeeded in preserving them thoroughly for nearly two 
years. I have also preserved polished plates of iron in sea water 
at boiling point in open glass vessels, so that the operation could 
be watched, for twelve months, with only a discoloration of the 
surfaces having taken place ; and in cold sea water the polish has 
been preserved for upwards of six years, which experiment is still 
going on, and can be seen by any one wishing to do so. In the 
former cases the plates were coated with a thin scale nearly white, 
similar to that found in boilers effectually fitted with zinc, and 
difficult to remove, the boilers having no zinc fitted in them and 
the experimental plates being insulated. In the latter case, a per- 
fectly white scale of a thickness of strong writing paper is deposited 
on the plates, which can be easily removed when wet, but hard 
and firm when dry, requiring a sharp knife to remove it on bein 
examined twice a year. The former were cleaned and examine 
three times annually, Bu ‘hese results could not be obtained 
without taking off the zuc discs and removing the oxide 
thoroughly, or renew them every time they were examined, and 
taking care to have a fair proportion of zinc surface attached. Im 
conclusion, I shall have much pleasure in accepting a copy of Mr.. 
Rowe’s paper, and also the discussion upon it, if convenient to him.. 
The address I give on this, as on the previous occasion, will find! 
me. I apologise for the length I have gone, and for taking up so 
much of your valuable space, Davip PHILLIPS, 
Chipping Sodbury, Gloucestershire, December 22nd, 


A PROBLEM IN INDICATOR DIAGRAMS, 

Srr,—I beg to hand you answers to your indicator diagram pro- 
blem of last week. My answer to question (1) No. (2) Either add 
more work to engine, or disconnect low-pressure cylinder, or reduce 
diameters of cylinders if compound working must be continued. 
(3) Non-condensing. (4) No, the excentrics are not wrongly set. 

Batley, December 26th. 8S. H. A 


Srr,—On the subject of the indicator diagrams submitted in 
your issue of the 25th inst., I beg to offer the following answers :— 
(1) The valves may or may not be right, but the cards offer no 
evidence that they are wrung. (2) The cut-off of the expansion 
valve should be increased if it is a non-condensing compound 
engine, to bring the terminal pressure of low-pressure ne nee 
above the atmospheric pressure. (3) The engine may be either 

P 1 Jensing, or Pp 1 non-condensing ; in the first 
case, there is something seriously wrong about condenser or air- 
pump—say, the pump-rod broken ; in the second case, it probabl 
means that the engine is being worked at a pressure very moe | 
less than the normal boiler pressure, or else it is an experiment to 
see what is the effect of cutting-off at the highest grade in the 
high-pressure cylinder, I think it would not cost much difficulty 
to produce diagrams which are still more mysterious, 

December 27th. 





MULCIBER. 


Srr,—(1) The valves are not wrongly set. (2) Reduce the initial 
pressure, and cut-off later in the high-pressure cylinder, or /oad the 
engine and give more steam. (3) The engine is non-condensing, 

Ye 


No. 
Glasgow, December 28th. —-—— 


Sir,—I am of opinion that there is nothing the matter at all 
with the cards published, and thus answer your questions :—(1) 
no; (2) none; (3) non-condensing ; (4) no. From my experience I 
should take it that these cards are from a compound non-con- 
densing engine exhausting from low-pressure cylinder direct to 
atmosphere, and that the engines have no load on them, and in all 
probability the governor is working an automatic cut-off slide, as 
instanced by the quick depression of the steam line. In the low- 
pressure card, I read the thick line as the steam line, and the 
exhaust line that above atmospheric line. W. P. 

London, December 28th, _ 





Srr,—Referring to the diagrams you publish on page 503, I will 
hazard the following remarks and answers to your questions. The 
engine is not a condensing engine at all, but what is sometimes 
called a “‘ high-pressure compound.” The amount of power that is 
being taken out of the engine is very small compared with the size 
of - engine, or in other words, the engine is too large for its 
work, 

In a compound engine—double, triple, or quadruple—the point 
of cut-off in the first cylinder determines the total soar aedeus 
by the engine for a given initial pressure, granting exceptions for 
special cases. The point of cut-off in the remaining cylinder or 
cylinders determines only what share of that total power each 

linder have. Leaving the cut-off in first cylinder constant, 
the earlier the cut-off in second cylinder the larger will be the 
share of the power developed in that cylinder, and the smaller the 
share left for the first cylinder ; because the earlier the cut-off in 
ye gag cylinder the higher the back pressure in the first 
cylinder. 

The converse of this is, of course, also true, viz., the later the 
cut-off in second cylinder, the greater will be the first cylinder’s 
share of the total work. So much is this the case, that with ordi- 
nary proportions of cylinders and ordinary pressures it is possible 
to make the total power developed so small—by early cut-off in 
first ——— the share of that work developed in the second 
cylinder so small a proportion of the whole—by late cut-off in 
second cylinder—that practically the whole of the power developed 
by the engine occurs in the first cylinder. 

Now in the engine whose diagrams you publish this condition of 
things is carried a considerable step further still. In the diagram 
from the second cylinder, the line below the atmospheric line is 
what with a better diagram we call the ‘steam line,” and the 
upper line is the ‘‘exhaust line,” the pencil going what one might 
not inaptly call the wrong way round the diagram. This means 
that the cut-off in first cylinder is so early, and the cut-off in 
second cylinder so late, that not only is all the power of the engine 
developed by the first cylinder, but the power represented by the 
area of the larger lobe of the lower diagram represents negative 
power—that is to say, instead of any power being developed by the 
second cylinder, that cylinder is acting as a pump—a rather bad 





air pump—its piston and connecting rod heing driven by the shaf: 
instead of driving it, ] § driven by the shaft, 
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The air-pump action of the second cylinder has the effect of 
producing a partial vacuum in the first cylinder; but at what a 
cost is this vacuum obtained? The first cylinder is expending 
20°6-horse power in driving the second piston and the remaining 
97-horse power is going to drive the shaft and overcome internal 
friction. 

The excentric driving the valve of the second cylinder requires 
shifting very much further in advance of the crank, and the valve 
requires “‘ piecing,” to give much more lap, so as to effect earlier 
cut-off ; or what would be better if no more than 27-horse power is 
required, a separate cut-off valve on the second cylinder, as by this 
means the “‘ port opening” would not suffer so much. 

The size of the engine is, however, so much too large for the 
power required, that pe diagrams will probably be impossible 
with so high an initial pressure; and as in other cases where it is 
necessary to seek the least of two evils, the best results under the 
circumstances might be obtained by resorting to the objectionable 
plan of placing a stop valve in the main steam pipe near the 
engine, and there wire-drawing the steam to such a pressure as 
would necessitate the cut-off in first cylinder being very late; that 
in the second cylinder could then be arranged to take at such 
a period as would divide the power equally between the two with- 
out what may be called over-expansion, OBscuRITY, 

Hartlepool, December 28th, 





Srn,—The worst of such diagram puzzles as that which you have 
given is, that it may have more meanings than one. For example: 
The low-pressure diagram may have been turned upside down for the 
purpose of making a puzzle; or it may be a non-condensing engine 
with too small a load, in which case the diagram is, so to speak, 
inverted—air rushing in when the exhaust opens: or which is, I 
think, much more probable, the engine is condensing, and the ex- 
centric for the low-pressure cylinder has slipped on the shaft, so 
that admission is almost continuous to the end of the stroke. I 
have said excentric, but I am almost certain that some form of trip 
gear is interposed between the excentric and the valve, and this is 
probably out of order. 

To in some sense illustrate my meaning, I enclose a tracing of a 
diagram which I took some years ago from a small horizontal 
engine. I copy it from my note-book, in which it was traced at the 


as 








time. The engine was working much worse than this diagram 
accounted for at first sight, and it was some little time before I 
could persuade the works manager that the excentric had slipped 
round on the shaft. A is really the exhaust line and B the 
admission line. J. D. 
London, December 30th, 





Sin,—After having derived considerable amusement from the 
examination of your Christmas conundrum, published in your 
issue of the 25th inst., I beg to submit the following replies :—From 
the data you give—viz., the indicated horse-power and mean pres- 
sures—of the two diagrams, it is easy to find the ratio of the 
cylinders, and also the vertical scales of the cards. Then, using 
these particulars, it is found that more than twice as much steam 
is shown by the low-pressure diagrain as is shown in the high-pres- 
sure diagram, so that the two cards do not follow the action of 
the same steam, but the low-pressure diagram shows the action of 
the steam that has passed through the other end of the high-pres- 
sure cylinder to that from which the high-pressure diagram has 
been taken, 

The cut-off in the high-pressure diagram is at about one-sixteenth 
of the stroke, and I calculate that the cut-off at the other end of 
the high-pressure cylinder is at about one-fifth of the stroke, while 
to get an equal distribution of the steam the cut-off at each end of 
the high-pressure cylinder should be at rather more than one-eighth 
of the stroke. But with even this correction to the points of cut- 
off, it will be found, if allowance is made for clearances, that the 
steam will have expanded to atmospheric pressure by the time it 
leaves the high-pressure cylinder, so that without a condenser it 
would be useless passing the steam into the low-pressure cylinder 
—the work shown in the low-pressure diagram you publish being, 
I believe, only work wasted by the low-pressure cylinder in a kind 
of useless pumping against the atmosphere, the useful work indi- 
cated by the two published diagrams being the difference of the 
two horse-powers there stated, or 27-horse power. Should, there- 
fore, less than 200-horse power be required from the engine, it 
would appear to be advantageous to entirely disconnect the low- 
pressure cylinder, and work the engine as a simple one, after having 
altered the length of the valve rod so as to obtain an equal distri- 
bution of the steam at the two ends of the high-pressure cylinder. 
As, however, the engine was probably built to give off much more 
than this horse-power, while it clearly has not a condenser, it 
follows that the cut-off in the high-pressure cylinder should be so 
arranged that the terminal pressure in the low-pressure cylinder 
shall not fall below that necessary to overcome the friction of the 
whole engine—say 5 1b. above atmosphere—which result, I consider, 
cannot be obtained with an earlier cut-off in the high-pressure 
cylinder than ‘8 of the stroke under full steam. 

Assuming that the steam and exhaust valves are worked by 
separate excentrics, my answers to your four questions will accord- 
ingly be as follows:—(1) The high-pressure steam and low-pressure 
exhaust valves are wrongly set. (2) The high-pressure valve-rod 
should be lengthened or shortened, so as to obtain an equal cut-off 
at each end of the cylinder. The alteration cannot be determined, 
as it is not stated from which end of the cylinder the card has been 
taken. The low-pressure valve should have more exhaust lap, so 
as to give more compression or cushioning. The high-pressure 
cushioning will, I think, be sufficient with the higher back pressure 
—possibly too great. (3) Non-condensing. (4) The high-pressure 
admission excentric is wrongly set. It should be altered so as to 
have less angular advance, and therefore give a later cut-off. The 
low-pressure exhaust excentric will require more angular advance, 
80 as to prevent the exhaust lap added causing a too late release, 

London, December 30th, W. J. Last. 


Srr,—The engines are running very light, and giving out but a 
small portion of the work they were designed for. The low-pressure 
engine is a drag on the iy ak pen one to the full extent of the 
work re resented by the low-pressure diagram, minus the small 
loop at the cushioning or right-hand corner, and the total amount 
. useful work given out by the enginesis about 26 indicated horse- 
ower, 

When running with a full load on—as, no doubt, the engines 
were designed to be generally doing—the steam would be carried 
to about three-fourths of the stroke in the high-pressure cylinder 
before cutting-off for expansion. There appears to be little or no 
time ‘for release at the end of the stroke in the high-pressure 
cylinder, which perhaps is the only fault in the valves. When 
doing full work the exhaust line of the high pressure cylinder 
would be considerably higher than the atmospheric line, as also 
would be the ad and expansion lines of the low-pressure 
cylinder. Whenever the exhaust line of the high-pressure cylinder 
and the steam line of the low-pressure cylinder fall below the 
atmospheric line, there is a great waste of power, and when the full 
load is reduced, instead of cutting off early or throttling the steam 
in the high-pressure cylinder, the pressure should be greatly 
reduced, so as to still retain a late cut-off. There are cases where 
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this would not be always practicable or advisable—e.g., in the case 
of a compound locomotive engine running at a slow speed and 
without any load on, which would only be for a short time, and 
economy for that time would not be a desideratum. The easiest 
way of working in such a case would be that depicted in the 
diagrams, 

The questions that accompany the diagrams niay be answered 
Plt The valves of the engines are not set wrongly; (2) the 
only alterations to produce a different result would be to reduce 
the pressure of steam considerably, and have a much later cut-off 
in the high-pressure cylinder; (3) the engine is not a condensing 
one, but exhausts into the atmosphere; (4) the excentrics or their 
equivalent are not wrongly set, and therefore no alterations need 
be made, WituiaM Lewis, 

Prince’s-square, Bayswater, 

December 31st. 


Sir,—In answer to your queries of last issue regarding the above, 
I venture to give you the following opinion :— 

(1) Are the valves of this engine set wrong ? 

Ans.: Only in reference to the low-pressure, the excentric having 
slipped round the crank shaft to a position almost opposite to what 
was intended. 

(2) What alterations should be made, &c. ? 

Ans.: Simply readjust the low-pressure excentric, 

(3) Is the engine condensing or not? 

Ans. ; Condensing. 

(4) Are the excentrics or their equivalent wrongly set, or not ? 

Ans, : Only with regard to the low-pressure cylinder as before- 
named, W. WALKER. 

Smethwick, January 1st. 








ELECTRIC TRAMWAYS, 

Srr,—As it is stated in your article on the Blackpool electric 
tramways, in last week’s ENGINEER, that since the opening of the 
Portrush electric tramway over two years ago, ‘‘ No other works of 
a similar character have been constructed,” I think it is only due 
to Dr. E. Hopkinson, who carried out all the electric arrangements 
on this line, to inform you that it has been open for some months, 
and is working very satisfactorily. The following brief particulars 
of the line will be sufficient to ehow that in this part of the 
kingdom, at all events, we are not so far behind our neighbours. 

The length of line open is over three miles; the gauge for pas- 
senger cars is 3ft.; for the goods wagons, which have flangeless 
wheels, and run on rails fin, lower than the car rails, 3ft, 4tin.; 
the steepest gradients 1 in 50 and 1 in 51, continuous for five 
furlongs; but there is a rising gradient throughout from Newry to 
Bessbrook, the total rise being 180ft.; the sharpest curve is 150ft. 
radius, except at the termini, where the cars, which are double 
bogie, run round a semicircle of 56ft. 6in. radius; and the maximum 
speed authorised is fifteen miles an hour. 

The line is altogether on private ground, except for a length 
of about fifty yards, where it crosses a public r obliquely, and 
where Dr. John Hopkinson’s patent overhead conductor is applied. 
The conductor, a channel iron—section (1—is on the same level 
as the rails and rests in wood blocks attached to the cross sleepers 
in the centre of the truck. There are two dynamos, in duplicate, 
constructed by Messrs. Mather and Platt, of Manchester, of the 
Edison-Hopkinson type, only one of which is used at a time, and is 
sufficient for working the traffic, driven by a McAdam’s turbine, for 
which there is a constan* supply of water. The dynamo house is 
on the side of the line about two miles from the Newry end of the 
line. Ina front compartment of each of the two cars at present 
in use there is a dynamo of the same type as the generators, 
and there is a collector both in front and rear of the cars, in 
order to span the breaks at farm crossings and sidings, where the 
current is continued by means of an underground cable. A gross 
load of 30 tons can be taken up the line with a working pressure of 
250 volts, the maximum pressure allowed by the Board of Trade 
being 300 volts. The goods traffic of the Bessbrook Spinning Com- 
pany alone is about 28,000 tons annually, and the wagons are run 
off the line at the termini and drawn by horses along the roads to 
the ships’ side or railway station, &c., in Newry and through the fac- 
tory and works in Bessbrook. Owing to the large passenger traffic 
it has become necessary to order an additional car already. 

Bessbrook and Newry Tramways, Engineer’s Office, 

Newry, January 4th. 





HIGH-SPEED ENGINES AT THE INVENTIONS EXHIBITION. 
S1r,—While agreeing with you that many high-speed engines at 
the late Exhibition did ‘‘ more harm than good” to the reputation 
of “this type of motor,” we think we are justified in protesting 
that this is not a fair summing up of the result of the Exhibition 
asawhole. For the first time it was there publicly shown that 
compound engines, working economically, could be run at high 
speed night after night—they might have been run all dight and all 
day too—without any kind of hitch or trouble; indeed, with less 
trouble than an ordinary doub.e-acting engine gives. Surely the 
establishment of this fact was of more importance than the proof 
of the already patent truth, no doubt given at the same time, that 
some high-speed engines had been designed without knowledge. 
The question of interest to the public was whether good high-speed 
engines could be made, and the public has shown its appreciation 
of the answer then plainly given in the affirmative. No one 
doubted that bad engines could be made—that is done even for low 
speeds—and the plentiful proof offered at the Exhibition was 
interesting rather to the makers than to the public. Surely what the 
Exhibition did was to definitely establish the reputation of the 
high-speed engine as a type, not to injure it. If you do not take 
this view, then the refusal to give names is a little hard upon some 
who, as you would no doubt be the first to allow, can only be 
named as exceptions to your condemnation. - 

We would not, however, address you on this ground, but for the 
remark that ‘although a considerable measure of success has been 
attained by some engineers, these very gentlemen prove by taking 
out fresh patents that they are not quite satisfied with what they 
have accomplished.” 

We are not so presumptuous as to suppose that in these words 
the writer had only or mainly in view the Willans patent. But it 
is tolerably well known that Mr. Willans last year brought out a 
new engine—the subject of more than one patent—and we ask 
leave to say a few words upon this. The original—three-tandem— 
compound engine, which had long before proved its value for 
marine use, passed out of the experimental stage as a high-speed 
land engine about two yearsago. There has been practically no 
alteration in it since, and we still make it largely, and hope to 
continue to do so, believing it to be the best engine for very many 
purposes. In everythin exoept the system of steam distribution— 
such as the ‘‘ constant thrust” on all bearings, the self-lubrication, 
and the independent air cushion to absorb the wnomentum of the 
moving parts—it is reproduced in the new engine. 

With regard to the steam distribution, in the three-tandem 
engine that is accomplished by means which, though of great 
simplicity, are yet good enough to bring the steam consumption down 
to 30lb. per indicated horse power per hour, or less in the larger 
engines, non-condensing. As high-speed engines go, this will 
explain a good deal of the success of the Willans engine. Nor 
need such an engine fear to come out very badly in competition 
with other small engines of ordinary types, especially if actual 
power at the pulley or coupling is made the basis of comparison, 
as it practically is in electric lighting, and in other cases where 
the choice lies between a high-speed engine and direct driving, and 
a low speed engine and belts, But it has never been pretended 
that the extreme simplicity of the valve action—this is a fair 
claim, for in one sense there are no valves at all—is not bought 
at some cost in other ways. The cut-off is fixed in both high and 
low-pressure cylinders at about three-quarter stroke, and this is 
not consistent with obtaining the very highest economical results, 





Mr. Willans has therefore designed the new “central valve” 
engine, in which every refinement of valve action, including 
variable cut-off, can be and is embodied, though the method is 
only one degree less simple than that of the old type. One of 
these engines, running at nearly 400 revolutions and non-con- 
densing, has lately been proved by an independent authority, 
whose name everyone would accept as a guarantee, to use but 
22°5 lb. of water per indicated horse-power per hour, and this 
under circumstances which leave little doubt that the figures 
might be brought below 201b. The experiments were not made at 
our works or for us, but for the purchasers of the engine, so we are 
not in a position to send you the details; but the fact is of interest, 
as showing that Mr. Willans has succeeded in the attempt to 
combine the practical advantages and convenience of quick-running 
engines with the economy of the highest class of valve gears, It 
will thus be seen that the recent engine is a wholly new one, and 
that its design is not in the nature of an ‘“‘improvement” upon 
the three-tandem engine, which we still regard as in every way 
suitable for the great majority of uses to which it has hitherto 
been applied. WILLANS AND ROBINSON, 
Thames Ditton, January 6th. 





TRADES UNIONS AND PIECE-WORK. 

Srr,—Your correspondents on this subject seem to know very 
little about it. ‘London Master ” need have no trouble to get his 
men to work piece if he goes the right way about it, and displays 
a little of that tact you so ably describe in this week’s article. 
Piece-work resolutions, like Acts of Parliament, can have a coach 
and six driven through them with a good coachman. 

I think it is admitted that contract engineering shops, mills, 
mines, steel works, and the like, are the life and soul of the trade 
of Great Britain. When these places have no work, or are short 
of orders, railway traffic falls off, so many hundred men are dis- 
charged at Crewe, Swindon, Wolverton, and similar places, and 
those kept on put on short time—that is, when the producer falls 
off in his output, the non-producer soon finds out that he is some- 
thing like the fly on the wheel. Now how can masters or firms 
make up their estimates and compete in the market for engines, 
machines, or anything else, unless they know what it will cost to 
make them? Again, how can they know that cost unless they 
have a proper system of piece-work in their establishments? 

“A. C.” writes so much twaddle when he says day-work jobs 
are best, piece-work injures the trade,and so on. No doubt when 
** A. C.” orders a suit of clothes he lets the tailor do them day- 
work, and charge what he likes. No doubt he orders his boots of 
the best quality, and never hints at what the cost has to be when 
he gives the order. Perhaps “‘ A. C.” has a weakness to know even 
the cost of repairing his boots before he has them mended. Many 
Trade Unionists don’t care for piece-work themselves, but make 
everybody work piece-work for them, yet their clothes, and boots, 
and other jobs or articles they have had done for a fixed price give 
them every satisfaction. 

After many years’ experience I have come to the conclusion that 
the piece-work system is the best all round, and the piece-work 
man knows if he does his work indifferently he has to make it good 
at his own cost. Mechanics are as honest as other people, and it 
is very rare an attempt is made to scamp work. Piece-work is 
best for the customer, as he gets the best article at the lowest 
cost ; it is best for the man, as the smarter he is the more money 
he makes ; it is best for the master, as the more economical and 
quicker he can execute orders, the more work he can get; it is 
best for Great Britain, as the best articles at the lowest price find 
the readiest sale in the world’s market. 

I have as good non-society as society men working for me. Non- 
society men can decide for themselves on trade matters as they 
crop up, but society men have to consult the oracle. Trade Unions 
are very good for the benefits they bestow in sickness, out of work, 
and the like; but as regards wages and trade interests they are 
paradoxical. For instance, a marine engine fitter on the Thames 
must have about 36s. per week, the same man on the Clyde would 
have about 24s. per week; yet the London master must compete 
with the Clyde master. A locomotive fitter at Manchester must 
have about 34s. per week, the same man in Glasgow would have 
about 26s. and no overtime circular; yet the Manchester master 
must compete with the Glasgow master. 

Cannot “A.C.” and his brother members perceive how gradu- 
ally, but surely, the engineering business is going from the South 
and Midland Counties, where wages are high and Trade Unions 
strong, to the North, where wages are low and Unionism weak 
and Liberalism rampant. Not much Russian serf about Glasgow. 
As this is a levelling up age, the sooner the leaders of Unions 
tackle this subject the better, and equalise the wages more fairly, 
so that masters and districts shall be more equally handicapped in 
the race for trade, unless masters and Unionists all go North bag 
and baggage. 

I could write a good deal on this subject, but will not trouble 
you with any more this time; but in all cases give the devil his 
due, BRITISHER. 

Eccles, near Manchester, December 26th. 





DR. LODGE’S MECHANICS. 

S1r,—The only point in Mr. Donaldson’s letter which needs an 
answer is that concerning my statement that the definition 
‘* capacity for motion” should be substituted for the word “inertia.” 
I have said that capacity for motion is the reciprocal of the defini- 
tion of momentum, viz., quantity of motion. Mr. Donaldson has 
apparently failed to catch the sense in which I use the word 
“reciprocal,” According to the theory of polars, every proposition 
becomes, as it were, double—that is to say, it leads immediately to 
another, called its reciprocal. This is the sense in which I have 
used the word. %, Ti, 

London, January 4th. 


THE ROYAL AGRICULTURAL SOCIETY. 

Srr,—I am much pleased with your article in THE ENGINEER of 
the 25th ult. I quite agree with you that the Royal Agricultural 
Society are not giving equal privilege to the exhibitors of stock and 
implements, giving a decided privilege to stock. A little inaccu- 
racy appears in your reference to the proceedings of the Royal 
Agricultural trials, or rather to the original inventor of the sheaf- 
binding reaper. A string binder was — April 12th, 1872, by 
@ young engineer then residing at ord. have questioned 
McCormick’s people, and do not find they had a patent until 1874, 
Now this is two years afterwards, and although the 1872 patent 
was not produced as a marketable machine, I presume it to be the 
original patent, and Messrs. J. and F. Howard have never dropped 
the thread of the original invention. PROGRESS. 

January 4th. 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
Jan. 2nd; 1886:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,584; mercantile marine, Indian 
section, and other collections, 6458. On Wednesday, Thursday, 
and Friday, free, from 10 a.m. to 10 p.m., Museum, 7719; 
mercantile marine, Indian section, and other collections, 3656. 
Total, 34,417. Average of corresponding week in former years, 
31,126. Total from the opening of the Museum, 24,548,411. 

An ELxEctric CHRISTMAS TREE.—At a children’s evening party 
given by Mr. Albert Kisch, of Sutherland-avenue—nearly a hundred 
children being present—a large Christmas tree was successfully 
lighted by means of the electric light, thus giving the whole a most 
striking effect without the slightest danger of fire or destruction to 
the handsome presents borne by its branches. The current was 
supplied from accumulators placed in the corner of the room, and 
these, had the host desired it, could have been used for lighting 
the ball-room for the remainder of the evening. The work, we 
are informed, was carried out by Messrs, Woodhouse and Rawson, 
of Queen Victoria-street, 
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*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. 8.—The pressure of steam varies inversely as the space occupied. That 
is to say, steam which occupies a cubic foot at 100 lb. will have a pressure 
of 50 1b. when it occupies two cubic feet, and so on, 

W. N. (West-terrace, Adelaide).—As you extend your researches and your 
reading you will see that you me wrong. Why, for example, should the 
attraction of a man for the atmosphere be less at the top of a high mountain 
than it is at the bottom? 

PaTeNnTEE.— The fact is perfectly well known. The law is very sound. Why 
should you have a right to put the word patent on an article which is not 
patented? You donot seem to understand what provisional protection is. 
Consult some good works on patents and patent law. 

Hower.— You are quite mistaken if you imagine that an American patent 
gives you an indefeasible title. The American examination is of very 
little value, old things being re-patented daily. The nominal cost of an 
American patent is small. You will sind the real cost of a valid patent 

Jor a valuable invention very heavy. 





MESSENGER’S VERTICAL STEAM BOILERS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me who is the maker of 
Messenger’s vertical steam boilers, with bent copper tubes in fire-box ? 
Birssingham, December 28th. G. P. 
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minster, 8.W.—Tuesday, Jan. 12th, at 8 p.m. : Ordinary meetin; “ Paper 
to be read with a view to discussion, ‘‘ Gas Producers,” by Mr. . Jno, 
Rowan, Friday, Jan. 15th, at 7.30 J cml Students’ meeting. Paper to 
be read and discussed, ‘‘Graphic Method of Determinin = the Flow of 
Water in Pipes,” by Rudolph E. von Lengerke, Stud. Inst. CE. Dr. Pole, 
F.R.88. L. and E., hon. secretary, in the chair, 

Liverroot Enorngerino Society, Royal Institution, Colquitt-street, 
Liverpool.—Wednesday, Jan. 18th, at 8 p.m.: Paper “On a Strange 
Failure of Steel Boilers,” by Mr. Arthur J. Hraginnis: M. Inst. N.A, 

RFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS, 
Stephenson Memorial Hall, Chesterfield. —The next general mee will 
be on Saturday, Jan. 9th, at 2.45 p.m. The following papers be 
open for discussion:—Mr. Arnold Lupton’s paper, we Mining in North 
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ndicator.” 
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Jan, 13th, at 8 p.m.: Sixth ordinary meeting. ‘* Museums for Trade 
Patterns,” by Mr, William H. Ablett. Mr. Owen Roberts, M.A., F.8.A., 
will preside, 


THE ENGINEER 


JANUARY 8, 1886. 











LIQUID FUEL. 


WE had occasion last week to mention an experiment 
which has been tried recently on the Thames with petro- 
leum as a steamship fuel. For some time hack experi- 
ments have been made with the same object at Portsmouth 
Dockyard. A method of burning creosote, patented by 
Colonel Sadler, is being tested there. It seems that the 
boiler used will evaporate 10]b, of water per pound of 
coal burned. With creosote as fuel the ratio becomes one to 
13, the pressure being 601b. Many attempts have been 
made during the last twenty years to use mineral oils as 
fuel, but none of them have resulted in commercial success. 
Mr. Aydon wasthe first engineer who succeeded in this coun- 
try in burning liquid fuel in a steam boiler. He effected his 
object by injecting the fuel in the form of spray by the 
aid of a jet of steam ; and nothing to rival this system has 
ever been discovered. In South , Maden and on the Caspian 
liquid fuel is used to a considerable extent to generate steam, 
buteven there what wemust term the Aydonsystem has been 
adopted. Petroleum in all its varied forms is too well known 
to render it necessary that we should say much about it 
here. An average sample contains—carbon, 85 per cent.; 
hydrogen, 13 per cent.; and oxygen, 2 per cent. Its calo- 
ritic value is very high because of the large quantity of 
hydrogen. Petroleum oils are of almost endless composi- 
tion, and are obtained by distillation from petroleum or 
crude rock oil, as it is sometimes called. Petroleum will 
evaporate theoretically about 18 lb, of water per pound of 
oil. Petroleum oil is of higher value, as it will evaporate 
as much as 25 lb. of water ad pound. [ts calorific value 
may be taken us two and a-half times that of coal, while 
the value of the crude oil is a little less than twice that of 
coal. In practice, however, no such results have ever been 
obtained; and because attention is being once more 
directed to the subject, and hopes may be formed which 
cannot be realised, it is well that we should say something 
of the practical difficulties which stand in the way. 

In order to give liquid fuel every advantage, we shall 
take the value of coal in the following comparison at 
9s, 4d. a ton, that is 0 05d. per pound. The lowest price 
at which “ dead oil,” creosote, or any other form of liquid 
fuel can be had is 1d. a gallon, and at this the supply is 
very limited. The specific gravity may be taken at not far 
from ‘9, so that a pic 0 of it would weigh about 9 lb., but 
with coal at 0°05d. per pound we get 201b. for 1d., so that 
again giving petroleum all the advantage of even numbers 
in lieu of fractions, it is just twice as dear as.coal. To be 
burned, therefore, with equal economy, it must be twice as 
efficient ; but a practical evaporation of 201b. of water per 

und of petroleum has never been got. Indeed, this ratio 
is beyond the theoretical powers of the crude oil. It may, 
therefore, be taken as granted that liquid fuel has no 
claim to be a cheap fuel. At the price of even 3d. a gallon 
it could not be used at all for making steam, provided coal 
was accessible. Before proceeding to consider any other 
aspect of the matter, it is well to finish with the question of 
relative economy. Petroleum isa very difficult thing to 
burn to advantage, because of the enormous quantity of 
smoke which it produces. Thesmoke itself does not neces- 
sarily represent much loss of fuel, but the deposited soot 
does, because it coats the heating surfaces with an admir- 
able non-conductor; and there is a strong tendency to the 
production of what is known as greasy soot, which clin 
and sticks, and can only be got rid of with muc 
trouble. To prevent smoke, the oil must be burned 
with a large supply of air in a brick-lined chamber, which 
will prevent the rapid cooling of the gas and partial extinc- 
tion of the flame. This entails a very important modifi- 
cation in the structure of a boiler, for reasons which will 
be apparent hereafter. The only possible place where liquid 
fuel may be used with advantage by English engineers 
is at sea; but any attempt to use it in the existing boilers 
ety. deprives them of the heating surface of the 

urnaces, because these must be lined with firebrick if 
combustion is to be complete. The bulk of the work will be 
transferred to the combustion chamber and tubes, and this 
would entail a high chimney temperature, and consequent 
waste, if the combustion chamber temperature was raised 
above what it now is when coal is burned. It ap 
certain that the total efficiency of a marine boiler burning 
liquid fuel instead of coal must be lowered. This is a 
simple deduction from theoretical considerations, but it has 
hitherto been borne out in practice, for the Himalaya, 


1| the steamer which recently made a run to Leith with 


liquid fuel, could not keep steam to anything near the 
— pressure, and the experiments made at Portsmouth 
ave so far ended in the same way. We do not say thata 
special boiler may not be devised to get over the difficulty, 
but in any case it must be, we believe, much larger than 
the existing _ 
A serious 0 —— to the use of liquid fuel is that a 
very considerable quantity of steam is required to blow 
the fuel into the furnace. This steam acts on the fuel 
precisely as it would on water in an injector. It is con- 
densed, and enters the furnace as so much water, which 
has to be ail re-evaporated. It is true that it gives up its 
heat in the first instance to the fuel, but it makes no return 
whatever for the second evaporation, which is dead loss. 
If the steam were not made the second time, its use for 
blowing in the fuel might in one sense be neglected, but 
with re-evaporation it stands for so much waste of heat. 
The quantity used has never been ascertained with any 





precision, but it is of importance. It renders the use of 
the supplementary feed necessary to keep up the level of 
the water in the boilers, and this entails constant risk of 
incrustation. Indeed, when the voyages are long and the 
pressures high, it would be impossible to work at all in 
this way, and steam would have to be furnished by a 
supplementary boiler working with salt water at a low 
pressure ; or else special distilling apparatus must be pro- 
vided to furnish fresh water to the main boilers. We 
have here a second and very serious obstacle to the use of 
liquid fuel at sea. 

The great merit which is claimed for liquid fuel is, that 
owing to its superior efficiency, either a much smaller 
quantity of it than of coal may be carried, or that a given 
weight of it will take a ship much further than would a 
similar quantity of coal. It is for this reason that it is 
being tried in the Navy. We shall grant, for sake of argu- 
ment, that liquid fuel may be carried with as much safety 
as coal. Bulk for bulk, however, it will occupy about as 
much space. If, however, it can be shown that a ton of 
liquid fuel will do as much as a ton and a-half of coal, then 
space may be saved or the duration of cruises prolonged. 
It may also be urged, and with justice, that the number of 
hands required in the stokehole will be largely reduced. 
Such points as these are well worth consideration in the 
Navy, and we are glad to see that an experiment is being 
tried with liquid fuel. In the mercantile marine petroleum 
has no chance whatever, the price must always prove 
fatal to its success. In the Navy, price is a secondary 
consideration, and as fuel for war ships it may yet be 
adopted. But it must not be forgotten that evenasmall . 
shell exploded in a mineral oil tank would produce the 
most appalling results. ‘ 

The principal point to be decided is, however, the possi- 
bility of burning the oil to advantage at sea. is has 
yet to be proved. Until this is done it may be mere waste 
of paper to point out objections to the use of a compara- 
tively volatile, inflammable fluid as a fuel. The next 
point to be decided is the possibility of getting it ata ~ 
sufficiently low price. Experiences on the Caspian are 
valueless, because liquid fuel can be had there for next to 
nothing. In this country Mr. Aydon was very successful 
in burning “dead oil” at Messrs, Field’s candle factory, 
Lambeth, to begin with. The oil could be had for a penny 
a gallon. This was only because there was no known use 
for the refuse left in the still after the illuminating oils, 
such as “paraffine,” had been obtained. Mr. Aydon, 
however, used a good deal of dead oil; the supply dimi- 
nished, and the price rose. It remains to be seen whether 
mineral oil could be had in sufficiently large quantities in 
this country to rendez its use possible even in the British 
Navy in time of peace. 


THE UNITED STATES NAVY. 


Tue report of Mr. William C. Whitney, Secretary of the 
United States Navy, tothe President, and dated November 
30th, 1885, lies before us. It has only just been made 

ublic. It contains much that provides interest for 

nglishmen, especially at the moment when our own 
Admiralty is being reorganised. We have frequently 
criticised and commented in no unfriendly spirit on the 
United States system of naval administration, and it is 
not without —- pleasure that we find Mr. Whitney 
endorsing all that we have said. The United States have 
no navy in the proper sense of the word; and Mr. Whitney 
says very plainly that it is impossible that it should 
have one under the existing system. There is no official 
in Government pay competent to design either a war ship, 
or her engines, or herarmament; and it appears further that 
the private firms able to undertake such work can hardly be 
said to have any existence. The demands of our own Navy 
have produced our great marine engineering firms. They 
have stimulated progress, and supplied that attraction for 
capital, without which it would never have been invested 
in the plant and appliances—and we may add men—which 
have given English engineers a well deserved reputation 
for producing the best marine engines in the world. Mr. 
Whitney makes the startling statement that since 1868 the 
United States have spent 75,000,000 dols, or over 
£15,000,000 sterling on the construction, repair, equipment, 
and ordnance of vessels, “ which sum, with a very slight 
exception, has been substantially thrown away.” Thus, in 
seventeen years £15,000,000 have been wasted, or in round 
numbers, £882,000 a year. With all our vast expenditure 
and our waste, it is certain that we have not thrown away 
money in this way. Mr. Whitney gives examples of how 
the money has gone. “The Omaha has been rebuilt within 
the last four years at a cost of 572,000 dols.” For this 
outlay of £114,400, the United States have obtained “a 
repaired wooden vessel, with boilers, machinery, and guns, 
all of which would at the time have been sold for what 
they would have brought by any other nation on earth. 
In the event of a war she can neither fight nor run away 
from any cruiser built contemporaneously by any other 
nation. Her rebuilding cost the full price of a modern 
steel ship of her size and all modern characteristics.” 

The first conclusion at which our readers will arrive will 
be, no doubt, that such extravagance means a colossal job. 
There is reason to think, however, that such a surmise 
would not represent all the truth, or even great part of it, 
and we desire to draw particular attention to the explana- 
tion supplied by Mr. Whitney. The lesson it affords is 
impressive, and our own Government will find a warning in 
it which may well be taken to heart by the nation. That 
the rebuilding of the Omaha was a mistake is admitted ; 
but no one was responsible for the mistake. “The Chief 
Constructor will deny responsibility except for the survey ; 
the Chief Engineer the same; and the Secretary of the 
Navy, if he should be able to recall the circumstances, 
would doubtless remember that he was advised that she 
needed general repairs and rebuilding, and gave the orders 
in probable ——— of the result of his decision.” There 
is, in point of fact, no responsible head competent to pro- 
nounce a valuable opinion as to what ought and what 
ought not to be done. Whether this is the result of a 
republican feeling which holds that no one has a right to 
exercise sway over another; or the result of the system of 
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turning everyone out of office at the end of each four 
years; or a consequence of mutual distrust, we cannot 
pretend to say. The effect of the policy is ludicrous 
in the eyes of the rest of the world. It cannot fail 
to strike right thinking Americans as deplorable. 
There are four bureaus as they are called, one for 
engineering, one for construction—that is, shipbuild- 
ing—one for equipment, and one for ordnance. “ At 
present,” says Mr. Whitney, “the four heads of these 
bureaus, instead of co-operating, work independently of 
each other, and not always in harmony in producing their 
respective parts of a completed ship. After the Seashe 
had been commissioned and was ready for sea, it appeared 
that the several bureaus working independently upon her, 
had between them so completely appropriated her space 
that they had left her coal-room for not more than four 
days’ steaming at her full capacity. Each bureau, too, 
tinds it necessary to maintain its separate shops in the 
several navy-yards, each with a separate organisation of 
foremen, quartermen, leading men, &c., so that shops doing 
precisely the same class of work—carpenters’ shops and 
machine shops, for instance—are commonly duplicated, 
and sometimes triplicated, in the same navy-yard, with a 
corresponding multiplicity of foremen and organisation 
expenses—a state of things which, under the present 
organisation of the Department, it is almost impossible to 
correct” 

It is by no means easy to understand how the existing 
system has grown up. The defects of that system, if 
stated by anyone but the Secretary of the Navy in an 
official report, would be regarded as incredible. We could 
easily understand the United States resolving not to have 
a navy, and adopting a policy which would have the merit 
of consistency. What we cannot comprehend is that the 
nation should spend very large sums and manifest a 
determination to have a navy, which, if small, would be 
efficient, and at the same time take trouble to prevent the 
attainment of the apparently sought for end. There are 
two ways in which a nation can obtain a navy. It can 
buy one or build one. If the latter course is adopted, 
men having the requisite attainments must either be 
sought for or reared. Our Government adopts both 
methods. It buys ships and it buildsthem. It buys all 
its machinery; and it succeeds in obtaining men with the 
requisite talent and skill, partly by offering sufficient 
pecuniary inducements to attract what is wanted, and 
partly by training up men for the post they will have to fill. 
We are, to a large extent, enabled to get on in this way, 
because we are a nation of shipbuilders. Every private 
yard in the kingdom is training men. We have no difii- 
culty in buying steam engines, because we have fostered 
private engineering works; and these works have been able 
to carry on during the intervals when they were not em- 
ployed by the Government, in fitting merchant ships with 
machinery. In the United States there are no great ship- 
building yards; no great firms of vast experience in 
marine engine work. Consequently the American Govern- 
ment has difficulties to contend against that we have not. 
But two courses were open to it as well as to us. It 
might buy a navy by ordering men-of-war in this country, 
just as Brazil, for example, has done; or it might build a 
navy; but possessing no indigenous skill and talent sufti- 
cient for this latter purpose, the United States must either 
import what they lacked or rear it; that is to say, 
train young men in proper schools for the intended 
purpose. But the United States have declined to buy ships, 
with the result that, if they went to war to-morrow with 
a second-rate Power like Brazil, they would ‘be brought to 
their knees in a fortnight. The Brazilian Navy could 
simply make havoc of the United States seaboard. There 
is absolutely nothing to save New York from bombardment 
by such a ship as the Richuaelo, save such doubtful pro- 
tection as hastily laid submarine mines might afford. As 
to what is done in the way of rearing talent and skill, this 
is what Mr. Whitney says:—“ In broad contrast with the 
policy of both the great naval Powers here indicated— 
England and France—the only step we have taken for 
many years to meet the constantly changing exigencies of 
the service has been to discontinue the special education 
of engineers. The separate engineer class at the Naval 
Academy was abolished in 1882, and the man who now 
graduates from the Naval Academy into the engineer corps 
will have had no experience in the dockyard, no familiarity 
with construction, except such elementary knowledge as 
he may have acquired in common with a line officer at the 
Academy. Even his sea service has been in a sailing 
vessel, where he has been taught the seamanship of a past 
generation, and he may have never seen a modern engine 
in his life. Upon graduation, instead of being sent where 
practical experience in his branch of work can be acquired 
—to a marine-engine establishment or a shipyard—he is 
sent to sea; and it is from this class that designers—who 
are expected not only to utilise all the latest improvements 
of other naval Powers, but to add to and perfect them— 
are supposed to be selected. One exception should be 
noted to this: By the courtesy of the Governments of 
England and France we are permitted to maintain two 
students at the Royal Naval College at Greenwich, and 
two at the French Naval College at Cherbourg. This 
privilege will doubtless prove an important advantage to 
us in process of time, though somewhat slowly; and our 
students are still without the dockyard experience which 
theirs enjoy. In other words, we have travelled in one 
direction in this regard, and other people in another. 
They imagine that to keep up with one branch of scientific 
human industry at the present time is sufficient for one 
man, and that it is necessary to educate to it, and to fur- 
nish adequate rewards within the line in which talent and 
science are desired. The result of this is seen in the fact 
that while they have been steadily advancing in the arts 
of naval construction and equipment until there is scarcely 
a feature of the vessels they are now constructing, or a 
weapon which figures at all conspicuouly among the 
destructive powers of their armament, which is not com- 
paratively a novelty, we stand but little in advance, of our 
position as it was twenty years ago.” 

Further on_he says;— With us the head of the Bureau 
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of Steam Engineering, upon whom we depend for designs, 
is selected from a corps which is at present given by the 
Government only an elementary training in the science of 
engineering. He is at once loaded down with the dis- 
tracting executive work of construction, Having the 
charge of a multitude of shops in the various navy yards, 
he must look after a great variety of contracts, purchases, 
and soon. In addition to all this, for which of itself few 
men are equal, he is expected to design the most com- 
plicated machinery and give his country the benefit of the 
daily improvements in his art. It is needless to say that 
to such a task no man is equal.” 

We have always held that the Government of this 
country would best study the interests of the nation by 
giving as much employment as possible to private yards. 
It is certain that ships built there ought to . as 
good as those built in Government dockyards, and it is not 
clear that they ought to be more costly; even if they 
were, the money would not be thrown away. Mr. Whit- 
ney’s utterances on this subject are extremely impressive: 
“The policy of enlisting private enterprise in the work 
tends to the creation and development of important 
branches of industry within the country. The resources 
of our country, its ingenuity and enterprise in any line of 
human endeavour, when called out, are unexcelled by any 
nation or people on earth. If the 75,000,000 dols. spent 
since 1868 by our Government had been used to stimulate 
competition among our people in the production of modern 
ships of war, it is quite fair to assume that the activities 
and agencies at the disposal of the Government would 
have been by this time entirely adequate to its needs. It 
has been wasted by Government agencies upon worthless 
things. The invention of the country has been discouraged. 
The Hotchkiss gun, now commanding the widest attention, 
the manufacture of which is becoming an important 
industry in France, was the product of American inven- 
tion, which, when ignored and rejected by Government 
agencies here, found elsewhere its field of development. 
Ericsson, whose name will always be one of the great ones 
of our time in history, works now, at the age of eighty 
three, without encouragement or notice, at the great pro- 
blems of naval warfare, and is receiving more attention and 
greater encouragement from other Governments than from 
our own. Examples might easily be multiplied. Suttice 
it to say our Government has placed itself in no relation 
to the inventive genius of the country, and is without the 
rich fruits which such a course would bring to it” In 
another place he says:—“ Indeed, it is to private enter- 
prise that the art of naval warfare is indebted for most of 
its improvements. It is difficult to name a single compo- 
nent part of a first-class vessel of war to which private 
enterprise has not made quite the most important contri- 
butions. The iron or steel used for her hull and for her 
armour; her power and the engines by which it is con- 
trolled and directed; her revolving turrets; her guns; 
her projectiles; her explosives; her torpedoes; her search 
lights; her steering gear; her wire cordage, are almost 
exclusively the invention of private individuals, and are 
manufactured and supplied by industrial agencies operated 
mainly by private capital.” 

We have not space to quote further from a report, the 
sound common sense of which recommends it at once to 
the dispassionate reader. We shall probably have some- 
thing more to say concerning it. The worst of the matter 
is that much to nearly the same effect has already been 
said by former secretaries, and that no substantial im- 
provement has ensued. Possibly it will always be so. 
There is reason to believe, however, that the present 
United States Government has realised more fully than its 
predecessors that native American talent cannot give the 
country ships of war. The experiment has been tried and 
failed lamentably. Advantage has been taken of Sir N. 
Barnaby’s visit to the United States in search of health to 
obtain the advice of the talented ex-chief constructor of 
the British Navy. No doubt he will have left his mark on 
whatever he has touched. 


THE PURIFICATION OF WATER BY MEANS OF IRON. 

It may be in the recollection of our readers that towards 
the end of last summer a paragraph appeared in the 
columns of the 7%mes, stating that the quality of the water 
supplied to the city of Antwerp was not altogether satis- 
factory. The complaint was no doubt fostered to a con- 
siderable extent by the numerous exhibitors of filters at the 
International Exhibition, but there was undoubtedly some 
ground of objection, for though the water was as clear and 
brilliant as usual, it had a faint marshy taste and smell. 
The cholera at the time was raging in Spain, and grave 
fears were entertained of its being imported into the ports 
of Eastern Europe, consequently the town council of 
Antwerp could not altogether disregard the expressions of 
public opinion which found their way into the local papers, 
and accordingly appointed a Commission of five chemists, 
under the presidency of M. Augenot, to inquire into the 
whole question of the water supply. Although the Com- 
mission was only appointed on the 22nd of August, a very 
complete report was presented on the 30th of November ; 
that report is now before us. It deals with the choice of 
a source of supply; with the quality of the waters of the 
Nethe; with the process of purification adopted, and 
finally, with the quality of the water supplied during the 
exceptional drought of last summer. 

The conclusions arrived at are, that during the months 
of August and September the water supplied, though not 
as good as it might be, could not be considered as un- 
wholesome or in the least dangerous to the public health. 
The cause of the temporary condition of the water was an 
abnormal demand created by the exceptionally dry 
weather, joined to an exceedingly bad condition of the 
river produced by the same cause; and they add, that all 
doubts about the efficiency of the system of purification 
adopted must disappear before the researches of the Com- 
mission, which have confirmed in a remarkable manner 
the conclusions arrived at by the English scientific men 
respecting the purifying properties of iron, and that it 
will be only necessary for the Waterworks Company to 





extend its works upon the present system to be able to 








furnish at all times a water absolutely free from all 
suspicion, The nature of the works at Antwerp and of the 
—— carried out will be found fully set forth in papers 
y Mr. W. Anderson and Mr. G. H. Ogston in volume 
Ixxxi. of the “ Proceedings” of the Institution of Civil 
Engineers; and we would wish to draw especial attention 
to the paper by Mr. Ogston, which gives a table of the 
analyses of ten different samples of water, showing in a 
striking manner the beneficial action of iron, and detailing 
some experiments which go far to establish its claims as 
an efficient destroyer of many forms of microscopic organic 
life. The Antwerp Commission confirm these results to 
a great extent, and announce that they propose to carry 
their experiments still” further. 

Year by year as the hot weather comes on the news- 
papers in this country are flooded by correspondence 
relating to the condition of some of the sources of the 
metropolitan water supplies. Indignation meetings are 
called, the strongest language is used, it is pointed out 
how the inhabitants are obliged to fly from the banks of 
the beautiful but feetid rivers they dwell on, how property 
is destroyed, and how, should cholera invade us, half at 
least of London is doomed to destruction, A few days of 
cool weather set in, the smell disappears, and the whole 
matter is laid on the shelf and forgotten. The authorities, 
such as the Conservators of the Thames and Lea, the water 
companies, and the official water exmainers, know by expe- 
rience that they have merely to leave matters alone, and 
the outcry will inevitably still itself. 

Before the discovery of the process which has achieved 
such wonders at Antwerp, it was easy enough to issue 
injunctions to restrain towns from polluting the rivers with 
their sewage, but it was impossible to give effect to the 
legal thunderbolts, because there was practically no re- 
medy for the evil. The various precipitation processes, 
though they made a great improvement in the sewage 
discharged, did not destroy the dissolved organic 
matter; yet it is the organic matter in that form 
which is the source of the offensive condition of the 
water in hot weather. Now, however, matters are in a 
different condition. Anyone who has seen the Nethe 
in hot weather, and the potable water produced from it, 
needs hardly any other evidence as to what may be done 
with the effluents from our precipitation works and 
sewage farms. Among the analyses given by Mr. Ogston 
is one of the etiluent of Hertford, one of the principal 
contaminators of the Lea. We find there that the albu- 
menoid ammonia is reduced fron ‘33 to ‘08 in a million 
parts, or to one-fourth, by treatment with iron; and there 
can be no doubt that if the whole of the etiluent were so 
treated that all nuisance from the Hertford town sewage 
would disappear. Those who have seen the Antwerp 
apparatus, or read Mr. Anderson’s description of it, and 
his statement as to the expenditure on the works, will see 
that the cost of absolutely purifying the etiluent waters of 
the towns which now pollute so many sources of our water 
supply is moderate, and certainly insignificant in comparison 
with the advantages to be gained. If the dwellers on the 
banks of the suburban rivers are in earnest about the 
alleged intolerable state they are reduced to in hot weather, 
we would remind them that now is the time to make pre- 
parations for avoiding a repetition of what must be called 
a disgraceful and dangerous state of things—-dangerous in 
ordinary times, but much more so now that the advent of 
cholera next summer is by no means improbable. At any 
rate, no time should be lost in making experiments on a 
large scale, so as to demonstrate whether the benefits en- 
joyed in Antwerp could not also be conferred on London. 


ELECTRICITY 1N 1885. 

Tue electrical work of the year has been uneventful. 
Progress has undoubtedly been made, but more in the 
direction of perfection of details than in any great applica- 
tion of principles. Taking the various applications more 
in the order of their prominence before the general public 
than in that of their intrinsic value, we may notice that 
the more recent designs of dynamos by all the principal 
makers tend toa similarity to that of Gramme. No great 
advance has been made, no great advance is likely to be 
made, in adding to the efficiency of the machines of the 
best makers. Selection has now to be made as much for 
mechanical construction as electrical efficiency, and it is as 
well to utter a word of warning in this direction to possible 
users. Any society having the power and the influence to 
do for dynamos what the Royal Agricultural Society did 
in years gone by for portable engines would, by making 
a good use of that power, be conferring a lasting 
benefit upon the world, The authorities at the South 
Kensington Exhibition have had great opportuni- 
ties, and have’ systematically neglected them—though, 
paradoxical as it may seem, South Kensington has done 
more than any other place or exhibition to favour electric 
lighting. We take credit for having, early in 1881, fore- 
shadowed the direction in which improvements in dynamos 
should be sought—and so far the suggestions then made 
have been followed. Just as is the case with steam 
engines, dynamos are now designed for the work they are 
required to do; and it is not expected that a machine is to be 
equally effective for arc lighting, for incandescent light- 
ing, and for electro-chemical purposes. We might perhaps 
except from the general type of dynamo that exhibited by 
Professor Forbes at Kensington and fully described in our 
article thereon. This machine is specially adapted for 
electro-depositing purposes, and will no doubt be largely 
adopted for such work, Those young students who, look- 
ing around in the busy world seeking for an opening in 
which to make a name and obtain fame and money, may 
perhaps like to know that in the opinion of those best fitted 
to judge there is an immense field in electro-chemistry and 
electro-metallurgy almost untouched, promising greater 
fame and more money to the patient worker than any other 
field of science. 

Speaking of dynamos naturally leads to speaking of lamps. 
Here again the principal work has, so far as arc lamps 
are concerned, been simplification of details to obtain a 
greater steadiness of light. The weak point in arc lighting 
is found in the carbons, The scientific chemist has not 
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yet had his attention concentrated upon the subject or 
perhaps he might help his more rule-of-thumb neighbour. 
Some progress has been made, but_much remains to be 
done before perfection is reached. With regard to incan- 
descent lamps, greater attention is paid to the manufacture 
and in the obtaining of a homogeneous filament, so that 
under normal conditions the life of the lamp is being in- 
creased. Incandescent lamps should be sold for half-a- 
crown guaranteed to have a life for 2000 hours when run 
with a current not varying more than 2°5 per cent. from a 
given normal. The use of secondary batteries is greatly 
increasing, and from opinions expressed, with more satis- 
factory results than at any previous time. Finality here, 
however, is in the dim and distant future, and there are 
opportunities in this direction for all the skill and talent 
ailable. 

vThe actual installation work of the year has been prin- 
cipally in the direction of ship lighting. Large orders 
have been placed by the Government, chiefly under three 
firms—the Brush Company, Crompton Company, and 
Messrs. Siemens Brothers. The engines of Willans and 
Robinson, and of Brotherhood, have been more largely 
used in these installations than any other. Of course, in 
ship lighting the electric light has every advantage, and 
Government experts have satisfied themselves that in 
addition to its other obvious advantages, it is economical. 
No very extraordinary installations have been made inland 
excepting that at South Kensington—for we cannot as yet 
say the Paddington installation is complete or out of the 
hands of the contractors. When the lighting at South 
Kensington is considered, it must be taken to have abso- 
lutely proved the suitability of the electric light for 
various purposes—for lighting interiors and exteriors, for 
luxury and for business, 

From lighting we pass to telegraphy, and in this direc- 
tion also the year has been uneventful. The telegraph 
system of England compares very favourably with that of 
any other State. More work is done with less friction. 
That branch of telegraphy termed telephony is very much 
as it was twelve months ago. London has no system, 
and when subscribers complain they are told to blackguard 
the Post-office authorities and Parliament. The right 

ople to blame are the mismanagers of the company 
lous the virtual monopoly. The methods are unbusi- 
nesslike, the work unworkmanlike, the system unsystem- 
atic, and the results altogether bad. London wants the 
telephone at a small rental in every house, the wires 
underground and in a safe position, the connections properly 
made, and certainty of action of the instruments insured 
when required for use. An old saying tells us that two 
kinds of payment are bad. One of these is payment in 
advance. There are exceptions to every rule. But we 
doubt if paying £20 a year in advance for the use of the 
telephone is admittedly an exception, especially when 
from some cause or other we find the instrument, the line, 
or something out of order when required for use. The 
National Company in its operations has not followed the 
example of the London Company. Hence many large 
towns possess greater telephonic advantages than the 
capital. 

Good work has been done in submarine telegraphy 
during the year by joining up various business centres to 
the trunk routes, and great progress has been made in 
carrying out the West African cable system, which, when 
completed, will give an alternative cable route to the 
Cape. The first portion of this system has been success- 
fully carried out by the Silvertown Company; the remain- 
ing connections, we believe, will be carried out by the Tele- 
graph Construction and Maintenance Company. But tne 
construction and laying of cables isnow becoming so familiar 
that they cease to be wonderful. One feat in cable work 
during the year is unique. The new direct Spanish cable 
broke in more than two thousand fathoms of water. The 
cable was grappled for and spliced in three days by the 
Eastern Telegraph Company’s new ship Electra, Captain 
Pattison. Although the multitude believe that electri- 
cians can tell to an inch the position of a fault in a cable, 
those acquainted with the subject know better, and 
therefore when a captain is told that a fault is in such a 
position, he knows it is there—within a few hundred 
yards or a mile or so; and in such cases as this he has 
to pick up a 14in, rope lying somewhere about upon the 
bottom at a distance below him of, say, 13,000ft., and 
bring the piece of rope wherein lies the fault up to his 
deck. We consider the work mentioned the best ever 
done in cable operations since cables were invented. 

It is customary in this summary of the year’s work to 
indicate specific directions in which improvement is 
required; but at the present moment any attempt of this 
kind must be necessarily imperfect. The details of elec- 
trical apparatus are so numerous—and improvement is 
possible in almost every one—that we must content our- 
selves with the broader lines. In electric lighting, as in 
gas lighting, loss from leakage is an evil to be lessened as 
much as possible. The similarity holds good further, in 
that little has been done to avoid the loss, except to see 
that joints and materials are good and well made. Elec- 
trical work, perhaps, offers greater opportunities for pre- 
vention than the work connected with its rival. Other 
losses arise in electrical operations, some of which in light- 
ing work are as yet ignored. Our knowledge of many 
things connected with magnetic phenomena is meagre, and 
experimental results would frequently aid the engineer in 
his designs. Professor Fleming, Professor Forbes, and Mr. 
Snell have in lectures or papers given a good deal of infor- 
mation about the distribution of Slectricity, but the practical 
grappling with the question is not yet accomplished. 
Edison has his system at work in New York; but that is 
known to be defective, and it has to be tried how near 
practice can come to theory. There is plenty of room for 
improvement in “motors.” Reckenzaun’s seems to meet 
with most favour, though Immisch’s is sup to be the 
coming motor, while the Elwell-Parker has been made 
successful upon the Southport tramway. An efficient 
motor would be a boon appreciated, Many ignorant 
inventors have been wasting time and money in ringing the 
chemical changes upon zine, to obtain a primary battery 





comparable economically with the dynamo for electric light 
purposes. The idea is chimerical. If we are to havea 
primary battery for this purpose, zinc will not be burnt. 
A good primary battery, provided it could be obtained at 
a moderate cost, would be of great use in many cases where 
neither water nor steam were available for running a 
dynamo; but we do not expect to obtain a primary battery 
to compete with the dynamo under ordinary conditions. 





REDUCTION OF WAGES IN THE ENGINEERING AND IRON 
TRADES. 

A MOVEMENT for a general reduction in wages throughout the 
engineering and iron trades of the country has now taken definite 
shape in acircular which has been issued this week by the Iron 
Trades Employers’ Association, The last reduction in wages was 
made during the extreme depression of trade in 1879, and con- 
tinued in force until the year 1882, when the Ama'gamated Society 
of Engineers, taking advantage of some apparent indications of 
improving trade, put forward a demand for an advance, This 
was taken into consideration by the Iron Trades Employers’ 
Association, and ultimately in the Manchester district an 
advance of 23. to workmen whose wages exceeded 26s, 
per week, and 1s, to workmen whose earnings were 
under this amount, was conceded. This advance was followed 
by «a similar concession to the workmen in other districts 
throughout the country; but the improved prospects of trade 
upon which it was based have never been realised to any sufficient 
extent to justify the upward movement in wages which then took 
place ; whilst for a very considerable period of late the position 
of employers has been no better, but in many instances even worse 
than in 1879, when the last reduction in wages had to be made. 
The present movement for returning to the 1879 rate of wages 
has, like the advance of 1882, been inaugurated in the Man- 
chester district. During the last few weeks meetings of the 
members of the Iron Trades Employers’ Association and of other 
employers in the iron trades of the district have been held at 
Manchester for considering the question of a reduction of wages, 
and on December 29th it was finally decided that notices should 
be sent out to the following effect :—“ In consequence of the 
depressed state of trade and the high cost of production in this 
district, the wages of all workmen in these works will be 
reduced about 74 per cent., or to the rates paid in the early 
part of 1879.” This notice is dated January 9th,.1886, and is 
accompanied by an undertaking on the part of the members 
that it shall be posted at their respective works on or before 
that date, and that they will reduce the wages of their work- 
people “to the same rates at least as were in force in 1879,” 
and “that this reduction shall come into force within fourteen 
days of the above date.” This may be taken as a practical 
inauguration of a reduction of wages throughout the country ; 
in fact, the movement is already in progress in many of the chief 
engineering districts. In Liverpool and Birkenhead uniform 
notices were posted upon the last day of the old year, and the 
reductions will come into force on the 22nd inst. In Glasgow 
and on the Tyne, and Wear, and Barrow-on-Furness, notices for 
a reduction have been given, and in Belfast—the lowest rated 
engineering district in the kingdom—the men have accepted a 
reduction, Whether the action of the employers, which has 
become an imperative necessity under the present condition of 
trade, will be met with any serious opposition on the part of the 
trades’ union societies’ remains to be seen, The impoverished 
state of the societies funds would seem to preclude the possi- 
bility of any protracted strike, and prudence no doubt will 
strongly influence the men in accepting what they must recognise 
not only to be inevitable, but in the long run conducive to the 
best interest, both of the employers and themselves. 


PATENT-OFFICK ADMINISTRATION, 

Our readers will be pleased to learn that the President of the 
Board of Trade has appointed Sir Farrer Herschell, the Ear] of 
Crawford and Balcarres, and Baron Henry de Worms, M.P., to 
be a committee to inquire into the duties, organisation, and 
arrangements of the Patent-office under the Patents, Designs, 
and Trade Marks Act, 1883, and they will be further gratified 
when they observe that no permanent officials are appointed on 
this committee. Each member is thus perfectly free in action, 
and it may be hoped that the inquiry now to be made will be 
searching and complete. They have a delicate task before them 
in some respects, for although appointments to superior positions 
have been made without any regard to ability or fitness, it will, 
as usual, be difficult to obtain satisfactory information from sub- 
ordinates, The necessary information for arriving at the cause of 
the disgraceful muddle which has been made of things under the 
new Act should not, however, be difficult of obtainment, and 
those responsible for it should not escape, be they who they may. 
The muddle, it may be noted, was not unforeseen, for Sir John 
Lubbock and Mr. Carbutt, M.P., both referred toit in their speeches 
on the second reading of the Bill. We must also observe that the 
statistics of the past year, apart from such matter as that re- 
ferred to in our impression of the 11th ult., show how necessary 
is an investigation into the “duties, organisation, and arrange- 
ments of the Patent-office.” Of the 17,000 patents applied for 
in 1884, about 7000 were dropped at the nine months, That is 
to say, 7000 patents were applied for, but before nine months 
had expired the applicants came to the conclusion their inven- 
tions were not worth another £3 fee, plus the expenses of an 
agent. As every application at present costs about £1 sterling 
for examining, book-keeping, &c., this 7000 dropped patents re- 
presents a considerable loss. Why these patents, or rather pro- 
visional protection, up to this stage should cost anything like 
20s. it is impossible to tell. If the amount of work involved 
cost a business firm one-fifth of the money, they would soon be 
bankrupt ; but private firms do not keep many clerks helping 
one another to do very little, or any men who have not some 
special qualifications for the work that has to be done. There 
are clerks in the Patent-office in one another's way, and with re- 
spect to the examinations, it must be said that as a large pro- 
portion of all the patents are for mechanical devices, men of 
diverse mechanical engineering experience, judgment and 
knowledge, combined with knowledge of the patent law, should 
be appointed to do this work, and a much smaller number than 
is now employed would be sufficient for.the work. 


STEEL PRODUCTION AT JARROW, 


JaRROW is notable as the place whence the impulse in ship- 
building in the north-east sprung, and the fact that the Palmer 
Shipbuilding Company has begun the production of steel plates 
must be looked upon as significant. There were reasons why 
that company should adhere as long as possible to iron—it has 
iron mines of its own in Cleveland, and it had its works at 
Jarrow fitted up for the production, cheaply and efficiently, of 
plate iron. But in the year 1885, before it was able to roll steel 
plates, it built six vessels of steel—a tolerably complete indication 
of the manner in which the tide was turning; and we may 
remark in passing that the yards en the Tyne which built, next 





to the Jarrow yard, the largest tonnage of vessels last year— 
those of Armstrong, Mitchell, and Uo.—were still more marked 
in the use of the newer form of material, for every vessel 
launched by them was of steel. Of course on the Tyne there 
were other yards which built most or all of their tonnage of iron, 
but the tendency is unmistakeably towards the use of steel ;, 
and the Palmer Shipbuilding Company, seeing this, has now at. 
work its steel plant, and is thus able to turn out vessels of 
whatever material the demand may set in for. It has built iron 
vessels almost exclusively for thirty years, and hence the signifi- 
cance of the recent addition. On and near the Tyne there are: 
now complete or approaching completion three fine steel works,, 
one of which is for the production of plates for sale, whilst the: 
primary object of the other two is to produce plates for the: 
shipbuilding yards to which they are attached.” This does not. 
detine the extent of the steel plate production of the north-east, 
as the mills at Eston prove; but it dues show that there will be 
a greater readiness to undertake the construction of steel vessels 
than there has been, because in the last year or two the northern 
ports in competing for orders for that class of vessel have had to. 
do so under the disadvantage of not being producers of the 
metal largely, but of being purchasers from competing districts 
which could supply themselves and others. Whether or not the 
steel vessel may prove to be the best under all circumstances 
cannot be definitely said, but the tendency towards its use 
hitherto has been very decided, and the entrance of the great 
shipbuilding firms. into the manufacture cannot but be looked 
upon as a proof of the growth of that tendency. 


“4 DANGER TO ENGLISH MANUFACTURERS.” 


Tue Times has given English manufacturers, and Sheffield 
firms particularly, what the Yankees would term “a pretty con- 
siderable scare.” In the industrial rivalry of recent years this 
country has been elbowed out of several foreign markets, and 
somewhat roughly jostled in her own. But she has borne her 
afiliction meekly and alone in clinging to the doctrines laid down 
by Cobden many years ago. While resisting stubbornly the 
encroachments of competitors who were at one time consumers, 
England has turned a wistful eye to the East, looking for 
“ fresh woods and pastures new” to conquer and possess, China 
was one of her brightest beacons. To the Celestial Empire our 
English manufacturers looked for the greatest of the great new 
markets. It was believed that the hour had struck when China 
was ready to admit the outer barbarian and his devices. Steel 
rail manufacturers looked forward to glorious times ; engine- 
builders and the noble army of men who depend on railway 
appliances generally were certain of a splendid future in the 
Celestial Empire. All these hopes are dashed in the dust for the 
moment, by the article “ A Danger to English Manufacturers” 
published by the Zimes on Saturday. The danger, as usual in 
these days, comes from Germany. A powerful German syndicate 
has been formed to offer the autocrats of the Flowery Land 
the enormous sum of £35,000,000 on terms so easy as 
to be barely more than sufficient to pay the expenses of raising 
the loans. All the syndicate require in exchange is the control 
of orders for war purposes, and for railway construction and 
maintenance. This, of course, would mean that not a ton 
would come to England. No Sheffield armour-plates, marine 
castings, gun forgings, steel rails, sleepers, wheels, axles, springs 
—none of the tools required in ship or fort construction, or in 
building railroads—would be ordered. Germany would esta- 
blish a monopoly in the Chinese market, and, fixed there, would 
not only operate adversely against English interests in Siam and 
in the newly-acquired territory of Upper Burmah, but would 
make China pay enormously for their goods, and perhaps not 
less in the end than equal 100 per cent. for their loan. 


THE COST OF STEAMSHIP INSURANCE, 


Tue attention of many holders of shares in steamships is 
being forcibly directed to the question of the increased cost of 
the insurance of steamships, At the present time. the share- 
holders in these steamships are in a very large number of 
instances receiving no benetit whatever from their investments, 
whilst not a few steamers are actually working at a loss. In 
these circumstances, the shareholders very naturally scan the 
accounts presented to them closely ; and many are astonished 
at the enormous sums which are paid for the insurance of the 
vessels and of the cargoes. In some instances, the calls made 
by the mutual insurance clubs of late have amounted to fully a 
fitth part of the earnings of thesteamers over a considerable period, 
a proportion which may be said to be alarming in its amount, 
and to which the loss of dividend on the investment may be in 
very large degree ascribed. The cost of insurance seems to be 
growing, and it is probable that though the reforms in the 
method of assessing the cost on the different classes of vessels 
may vary the amounts, yet it is certain that there will have to 
be a very considerable reduction in the losses or in the amount 
insured on each vessel before the total sum paid is reduced, and 
that reduction is necessary before any real reduction of the sums 
paid by the mercantile fleet as a whole is obtainable. It is one 
of the most difficult questions of the day, how to bring this 
about ; and it is one which will have to be faced, and will have 
to begin at the building of the ship and end at the working 
prior to loss; and even the working of the insurance clubs will 
have to be considered, for it is certain that there are some of the 
regulations for the carrying on of these clubs which need altera- 
tion. The mutual insurance clubs are the outgrowth of those 
in the past which insured the old sailing vessels, and it is certain 
that some of the conditions that then existed have passed away. 
We do not need to particularise some of the changes which 
might be made, but the cost of mutual marine insurance has 
become so great as to be almost monstrous in its proportions, 
It may be that it is not too high to protect underwriters, but 
the underwriters have not made this clear. 


FRENCH ORDNANCE. 

Le Yacht some time since had the following information :— 
“ One of 42 c.m. guns intended for the Indomptable type has 
met with a serious accident in proof. The gun tube has burst 
in the chase, and it has been deemed necessary to shorten the 
piece and strengthen it by hooping from end to end. The steel 
came from St. Chamond,. which establishment has not furnished 
the Navy with very good products when delivering armour 
plates. 1t is far from our intention to bring to light exaggerated 
criticism on matters relating to French industry, but there is a 
regular practice of the Minister of Marine of which we cen 
hardly approve. With an excellent object, the Administraticn 
treats all manufacturing establishments on the same fvoting, 
giving them equal shares in contracts, One admirably furnished 
serves the State in a most satisfactory way, another less strong 
serves it in a worse way. The supplies are not of the same 
value; one knows it; one regrets it, but next day one acts in the 
same way. This we regard as unfortunate. Foreigners who 
order war material in France are more favoured. ‘They have 
not to trouble themselves about rival industries nor about the 
pressing needs of this or that establishment, ‘lhey apply ta 
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those who serve them best.” The failure of so @ gun as electric couple, consisting of a slip of iron and a slip of copper, 
42 c.m.—16‘5in.—even in proof, is serious; but with the intro- THE ROYAL INSTITUTION. to the electrical engine ; one slip was attached to the rotating 


duction of powder developing so much more pressure towards 
the muzzle, such an accident as a rupture of the tube near the 
muzzle is not a matter that need cause much surprise, occurring 
in proof. We do not think that the bare fact as above stated is 
sufficient to condemn the steel from St. Chamond. Of course 
there may be more than we know. We fully concur in the 
regret that excellence in Government supplies should be made 
secondary to trade etiquette or to trade interest, except so far 
as is necessary to establish sources of supply to the country. 


METROPOLITAN SEWAGE AND THE THAMES. 


THE proposal made by Mr. J. Bailey Denton and Lieut.-Col. 
A. S. Jones to convey to and treat the sewage of London on 
Canvey Island is one that claims and deserves much more atten- 
tion than it has yet received. Neither Mr. Bailey Denton nor 
Lieut.-Col. Jones now asks anything more than that the suitable- 
ness of Canvey Island should form the subject of official inquiry. 
The probable cost of conveying the sewage to the island is low 
enough to make the proposal important, and although 
few may sce how a soil will afford material for sewage pre- 
cipitation and at the same time do well for filtration, the state- 
ments of fact are such as to make it desirable in the public 
mn that the Canvey Island proposal should be thoroughly 
examined. 








VERTICAL COMPOUND ENGINE. 


THE vertical tandem compound surface condensing engine, 
illustrated on pages 27 and 30, was built by Messrs. Worth, Mac- 
kenzie, and Co., of Stockton-on-Tees. The engine is of substan- 
tial design, has a high-pressure cylinder 16in. diameter, mounted 
on a distance piece forming the top cover of the low-pressure 
cylinder, which is 30in. diameter, the stroke of both being 20in. 
There is one piston-rod common to both cylinders, of f 

steel 3$in. diameter, for the low-pressure cylinder, and 2in. 
diameter for the high-pressure cylinder. is rod passes 
through an ingenious arrangement of gland, consisting of a deep 
gun-metal bush in the distance piece between the cylinders, and 
—— tight by one gland which envelopes the outside of the 


As it is an essential feature in an engine of this type that the 

low-pressure piston shall very seldom require attention, and 
shall have no parts liable to get loose, it is cast in one piece 5in. 
deep, and has one cast iron ring 24in. in depth sprung over the 
body. The piston is secured to the rod by cone and nut in the 
usual manner; and to prevent the nut working loose, an octagonal 
dovetailed recess lin. deep is cast in the topof the piston; thespace 
between the sides of this recess and the hexagon nut is filled in 
with patent metal, thus making it thoroughly secure. The piston 
of the high-pressure cylinder is 4in. in depth, and has two ex- 
ternal rings of cast iron and one internal ring of steel. The low- 
pressure cylinder is carried on two massive cast iron 8: 
One of these is extended so as to form the surface condenser, 
which contains 224 Muntz metal tubes jin. diameter. The 
tube and cover plates are of wrought iron, the tube joint being 
made with a round washer of pure india-rubber in a counter- 
sunk recess. To test the effici of this form of tube joint, 
Messrs. Worth, Mackenzie, and Co., tested the condenser of a 
pair of pumping engines made by them for the Stockton and 
Middlesbrough Corporations Water Board to a pressure of 
120 Ib. to the square inch, and every tube was absolutely tight 
at that pressure. The two standards are bolted to the planed 
face of a very strong bed-plate 12in. deep, which is also 
planed on the under surface to facilitate erection. There is one 
double-acting pump, which is used for air and circulating, the 
part below the piston being for the former and that above for 
the latter p This pump is 10sin. diameter by 10fin. 
stroke. The valve boxes and casings are of cast iron, the liner, 
valve seats, and guards being hard gun-metal; the bucket, 
which is 7in. deep, and the rod are also covered with gun-metal. 
This pump, and the cast iron tank forming the hot well, are 
bolted to a planed seat projecting from the bed-plate. The 
feed pump, which is 2in. diameter by 103in. stroke, is bolted to 
the planed top of the hot well. The pumps are driven by 
links and a pair of wrought iron levers from the engine 
crosshead, which is of cast steel, having bearing shoes Yin. broad 
by 13in. long. The crosshead is slotted out to receive a phos- 
phor bronze bearing for the small end of the connecting-rod, 
this bearing being 3}in. diameter by 7in. long. The motion 
bars are of hard cast iron, planed on both sides, and are bolted 
to the planed face of the cast iron standards ; an oak liner is 
interposed between the condenser standard and the motion 
bar, to reduce the rate of transmission of heat to the bar and 
radiation therefrom. The connecting-rod is of wrought iron, 
3}in. diameter at the smaller and 4jin. diameter at the larger 
end, the crank pin bearing being of phosphor bronze 5in. dia- 
meter by 7in. long. The crank is of cast steel, the pin being 
cast solid with it, and is keyed to a crazk shaft of forged steel, 
the bearings for which are of phosphor bronze 6in. diameter by 
12}in. long. These bearings are very heavy, and are fitted in 
square bottomed seats, the main seat being cast solid with the 
bedplate. The excentric sheaves and straps are of cast iron 5in. 
broad, and the exceutric rod has an adjustable bearing at the 
double eye end. The slide spindle is of forged steel, 2in. dia- 
meter for the low-pressure and lin. diameter for the high- 
pressure cylinder, and passes through a long brass bush between 
the cylinders, packed by a gland sliding on the outside of the 
bush in the same manner as the piston-rod. The travel of the 
valves is 5in., and the lap 1Zin. at top and 1in. at the bottom 
end, the lead being yin. and in. respectively. The fly-wheel 
is 7ft. 6in. in diameter, turned bright on the rim and edges, 
and weighs about 49 cwt. 

The accompanying diagrams are from this engine. Compres- 
sion at the bottom of the cylinders might usefully be much 
higher, and valve action might be rather quicker and more cer- 
tain at the top. The influence of long port spaces, re-evapora- 
tion, and slow cut-off, is shown in the high-pressure diagram. 
The revolutions were 110; when these were taken the boiler 
steam was 55 lb., vacuum gauge 25-5in., and the horse-power 
indicated 103°2. 

There was published in the correspondence column of our 
issue of June 5th last, the details of a trial of this engine, which 
gave the consumption of Lancashire duff coal as 2°32 lb. per 
indicated hdrse-power. The water used was not given, but this 
is enough to show that though the engine has few more working 
parts than the plainest high-pressure engine, it possesses the 
economical properties of the compound engine, for Lancashire 
duff is far from best coal, though a good Galloway boiler was 
used. The plain and strong construction of the engine and the 
massive proportions of the bearings tend to insure the minimum 
of cost for repairs and renewals. 








THE Telephone Companies’ books will soon show some of the 
results of a heavy snowstorm in London. Shareholders will get 
an uncomfortable awakening. 








ON METEORITES. 
On Tuesday, December 29th last, Professor Dewar began a 
series of six Christmas lectures at the Royal Institution on 
“The Story of a Meteorite.” He stated that records of the fall 
of meteorites extended to high antiquity, Biblical, Grecian, and 
Latin writers having noted their occurrence. He had been at 
some pains to get together a good variety of meteorites to 
exhibit to his hearers, for the objects beiug so rare, scientific 
men and others are exceedingly desirous to possess specimens, 
consequently any meteorites that fall are quickly brought up, 
and in most cases find their way into private collections. 
Professor Herschel, who had done much in this field 
of inquiry, had lent him specimens; so also had Professor 
Geikie. Mr. J. R. Gregory had lent him specimens from his col- 
lection, casts from those in the British Museum were on view, 
and one of the rarest gems before them had been lent by Mr. 
Warren De La Rue. It differed from all the others, and was so 
friable that it had to be kept under a glass case. Specimens of 
meteorites had also been lent by Professor Abel, Dr. Sorby, and 
Professor Bonny. The advent of a meteorite in daylight, he 
said, is sometimes accompanied by a cloud, and by a noise 
louder than thunder, followed by a sound like that of wild 
ducks rising from the water. Then comes a hole in the ground. 
The pieces on being immediately dug out are usually hot, but 
sometimes cold. In 1860 the fall of a meteorite was witnessed 
by many Europeans and others in India, and a report of the 
occurrence was drawn up and sent to the Governor of the 
Punjaub; the remarkable fact about this meteor was, that 
although at first it was warm, it quickly grew so cold that the 
holders had to drop it, because their fingers could not bear the 
low temperature. Meteorites are covered with a varnish-like 
glaze about as thick as writing paper, in which glaze are fused 
globules, proving the action of heat. Most meteorites are under 
1 Ib. in weight ; indeed, a meteorite of 1 lb. weight is ‘a com- 
paratively large one, although in some few cases the weight of 
meteorites has been known to reach 3 or 4 tons. They can be 
divided into two great types—namely, the metallic type, rich in 
iron, and the stony type; there are also intermediate specimens, 
partly stony and partly metallic, All that can be observed in 
relation to their fall takes place in a very few seconds, their 
velocity being like that of what are popularly called “ falling 
stars ;” they move, in fact, at eres velocities. Some idea of 
their speed can be gained from the following tables :— 
Velocities. 
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Meteorites have not all the same velocity; some exceed 36 
miles per second. A meteorite travelling at 50 miles per second 
may be visible for about nine seconds, its total path in that time 
being 450 miles, or about the distance from London to Edin- 
burgh. The path of one which passed over the British Isles 
was cera to be about 70 miles above the surface of the 
ear 

Bodies, said Professor Dewar, which move at high velocities 
acquire great rigidity. In illustration of this, he hung an end- 

less chain B upon a wheel A, Fig. 1, 
and caused the chain to travel round 
A the wheel at the rate of half a mile a 
minute, by driving the wheel with an 
electro-motor and dynamo machine. 
He pointed out that the chain had 
then the rigidity of a thick wire, and 
that if struck with a stick the loop 
would curve into forms which it would 
retain with some persistency, as if it 
were a continuous wire rather than a 
string of loose links. He next took 
a disc of common thin sheet india- 
rubber, and attached the centre of it to 
the electric engine shaft; when the 
latter was rotated rapidly, the sheet 
of india-rubber spread itself out until 
it had acquired a kind of “screw” 
form; it did not extend itself quite flat. At this velocity it 
had high rigidity, gave a roaring noise, and cut a sheet ot 
paper near it into shreds. This roaring noise, he said, was 
related to the noise made by meteorites. To ps such a 
noise it is not n that a solid body should rupture the 
air; a series of induction sparks from an intervening electrical 
condenser ruptures the air, and produces a very disagreeable 
noise. 

Once upon a time it was believed that meteorites were due to 
inflammable gases rising in the air, until after a time they 
caught fire and produced “ fire balls ;” but later on other ideas 
came under consideration, including that of friction. The 
speaker here attached a smooth iron wheel to his electrical 
engine, and showed that at a high velecity of rotation it would 
cut red hot iron, as, he said, rails are cut at ironworks. He 
next used an emery wheel at high speed, and produced showers 
of sparks by pressing a piece of iron against it, the effects, he 
said, being remarkably like those produced by the fall of 
meteorites. He exhibited on the screen a magnified image of 
an instantaneous photograph of the shower of iron sparks, and 
pointed out how some of the iron particles were brighter at 
some parts of their path than at others. Some of the particles 
appeared also as if on the point of bursting. He collected some 
of these hot iron particles upon a glass plate, into the surface of 
which they fused themselves, Afterwards he dissolved out the 
particles with acid, and showed that they left little round holes 
in the glass, and that the particles themselves were round. The 
heat of the particles, he said, was partly due to friction and 
partly to combustion in the air. He also collected some of the 
sparks upon a glass plate with a horseshoe magnet behind it. 
The shape of the poles was visible where they burnt themselves 
into the glass, also some of the lines of magnetic force, as they 
have been called. 








THE HEAT AND LIGHT OF METEORITES. 
On Thursday, December 31st, at Professor Dewar’s second 
lecture on “The Story of a Meteorite,” he attached a thermc- 





shaft, and the other had rubbing contact with a fixed axis of 
the shaft ; the thermal couple was fixed at right angles to the 
rotating shaft, and its head being outwards, rose in temperature 
as the pressure of the air before it increased with increased 
i cong of rotation. The variations in temperature were read 
off by means of a reflecting galvanometer, In relation to 
the rigidity of soft substances at high velocities, he spoke of the 
rural pastime of firing a tallow candle from a gun through a 
door, and he illustrated it by firing some balls of paraftine 
wax, which, he said, were cleaner t tallow balls, through 
a deal board. He collected the pellets afterwards from a sand. 
bag at the back of the board; they had made clean-cut round 
holes in the wood. He also cut a plate of iron with a rapidly 
rotating disc of lead. Some lead, in a state of excessively fine 
division, was allowed to fall from the roof of the theatre, whence 
it descended in fiery streams, to illustrate heat from combustion 
in passing through the air, more than heat from friction. A 
piece of glass was made white-hot, and partly fused, against the 
rotating emery-wheel, as an example of heat from friction with. 
out combustion. That the sparks from iron were ly due to 
combustion he proved by covering the emery wheel with a glass 
case, filled with carbonic anhydride, when, upon application of 
the iron, not a spark was to be seen; a red glimmer was visible 
at the point of friction; with pure oxygen a brilliant shower of 
sparks was seen under otherwise like circumstances. The iron 
sparks in air, he pointed out, were so hot that he could light a 
gas jet with them at a distance of 2ft. or 3ft. from the wheel, 
He collected some of the particles po at that distance, 
and proved that many of them were s enough to float upon 
water; they varied in factfrom ;}{ sin. to ¢yzin. in diameter. He 
had, he said, the Newstead iron and nickel meteorite, belonging 
to himself, so he could do what he liked with it; he accordingly 
placed its edge against the rotating emery wheel, and but a dull 
red heat was uced, with a lesser amount of sparks than iron 
or steel would have given under like circumstances. He then 
put a piece of pure nickel against the revolving wheel, and it 
gave out less heat and light even than the meteorite, although 
nickel so resembles iron in some of its properties, Sir F. Abel 
had given him permission to do what he pleased with a polished 

from a large metallic meteorite. He accordingly etched 
it with weak acid, to show that some parts of its surface were 
more soluble than others, and that evidences of crystalline 
internal structure were thus brought to view. He exhibited 
upon the screen magnified images of the etched surfaces of 
meteorites. In relation to the travelling of flame, he said that 
flame might travel with great velocity without direct change of 
place of the substance burnt, as in the immense velocity with 
which the flame of ignited gun-cotton moved. He also, by 
experiment, proved that in a mixture of gas and air in a long 
thin tube, flame travels with a series of successive short. jerks, 
and that the opening or the closing of the further end of the 
tube modifies those jerks. 





THE COMPOSITION OF METEORITES. 

At his third lecture on “ The Story of a Meteorite,” delivered 
on Saturday, January 2nd, Professor Dewar drew attention 
to the following tables of figures as to the composition of 
meteorites :— 


Meteoric Stones. 
Iron 
Bilica, Magnesia. protoxide. 
SE os ven oak “es. as. on. me oa ° a co Oe 
Kold-Bokeveldt .. .. .. 30°00 22°20 29°04 
¢ a es Ws 00 08 £4 34°24 + 4 ° os 
0 il 26°08 17 29 6 
oot as) 5e 46 66 “Sn AEE se . $8176 - 26°70 
Chateau Renard .. .. .. 3813 .. 17°67 29°44 
Harrison City.. .. .. .. 47°30 . 24°53. - 28°03 
Concord .. .. 47°30 24°53 - 203 
Danville .. . 6008 . 20°14 19°85 
Searsmont as 00 co MEME cc co Bee 19°21 
Meteoric Irons, 
Iron... eae ee eet ae ee 85°54 
Nickel .. 8°55 
Cobalt .. ° 0°61 
Copper .. 0°03 
2°04 
Chromic oxide os. we 0-21 
ee ee ere eee 
Alpianello Meteorite (proximate components). 
Troilite (iron sulphide) .. 6°92 _ a . 
. Nicke . *2 per cen 
Nickel iron.. ; ond Tn a aa 
Soluble silicate .. Se 5 
Insoluble silicate . 11 
Soluble Insoluble 
silicate. silicate. 
DE cs 60 o¢ <2 0s 20, 4s oo SEE be -- 12.66 
Iron protoxide .. oe 51°43 13°40 
SED. iss 66 dance 00 400 0 as SE oe os =e 
Ghpemsium oxide 3... «2 cc oo «- of O18 .. « SB 
ny tan! bs. ak «6 "as Bei de whos “Ew POM as | | 
Magnesia .. ve ie OR tes! cc RGD 


Professor Dewar exhibited magnified representations of Mr. 
Storey Maskelyne’s thin sections of real meteorites, also photo- 
graphs of sections, showing that stony meteorites consist 
generally of confused crystalline masses in with 
jagged pieces of metallic iron, and that the irom sometimes runs 
between the other crystals in veins. He announced that Mr. J. 
R. Gregory, who the Indian metéorite, of which he 
had spoken in an earlier lecture, had broken up some of it in 
order to give a small piece to the younger members of the 
auditory present at those Christmas lectures. On examining 
meteorites, he said, the resemblance they bore to the varieties 
of lava emitted by volcanoes was evident; there were also 
differences, in the matter of the | proportion of magnesia 
and metallic iron in meteorites. Olivine and the basalts present 
the same form of irregular internal crystallisation, but without 
the iron. Another difference is the thin varnish-like coating of 
meteorites ; this cannot be produced artificially by throwing a 

jiece of meteorite for a moment into the electric furnace, 
use the heat is neither sudden enough nor hot enough. He 
proved this byexperiment, and theglaze went far too deep, whereas 
in meteorites it is but of about the thickness of writing paper. 
On taking the piece of meteorite out of the furnace, he remarked 
that burning gases were coming from it, a phenomenon that he 
had never seen before, and that there was a little crater on the 
fragment of meteorite whence the gases issued. A heat of 
about 3000 deg. would account for the thin varnish-like crust 
of meteorites. Iron, nickel, silicon, and oxygen are the more 
common of the constituents of meteorites; magnesium is some- 
what plentiful in them; in all, twenty-two of the chemical 
elements have been found in them. Compounds of sulphur 
are always found in meteorites; such compounds yield most 
readily to acids when meteoric plates are etched, and a smell 
of sulphuretted hydrogen is then De off. ‘The particles of 
iron can be se from a crushed meteorite by means of a 





magnet, and what is left is simply a glass consisting of silicates 
like the masses of rock silicates common on this earth, The 
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pases with which the silica is united are chiefly oxide of iron 
and oxide of magnesium, both in quantities not so relatively 
plentiful upon earth. He then spoke of the nickel-iron alloy 
of meteorites, and the general characters of alloys, illustrating 
his remark by the manufacture of aluminium bronze. He 
also spoke of phosphorus in meteorites, and the properties 
of phosphide of calcium. Next he pointed out that 
meteorites sometimes contained graphitic carbon; but no 
diamond had ever been found in them. If a diamond were to 
be so found, the temperature a meteorite had endured could be 
more exactly specified, because at a known temperature a 
diamond would be carbonised, and it would be possible to say 
that the temperature of the interior of the meteorite had not 
reached that of the electric crucible. He then explained to the 
listeners by experiment some of the properties of silica, and 
how it could be separated from the other constituents of 
meteorites by hydrofluoric acid. In reference to the Indian 
meteorite—which felt hotat first, but intensely cold afterwards— 
he said that he would exhibit an inverse but otherwise perfectly 
parallel experiment, One of the assistants then poured masses 
of white-hot molten glass, as big as apples, into cold water, and 
the instant they fell therein Professor Dewar picked them out 
while still white-hot with his bare fingers, and placed them on 
an iron plate on the table. He said that he seized them at the 
instant they were surface-cool; if he were to retain hold more 
than about a second, of course he should be burnt; conversely, 
a meteorite might be at first hot outside, but soon grow too cold 
to be held in the hand, Some meteorites, he said, are partly 
glassy and partly not so, just as in metallic slags. As to the 
relation between velocity in air, and temperature, a velocity of 
145ft. per second gives an increase of 10 deg. temperature, and 
the rate continues as the square of the velocity. The surface 
of a body moving at the rate of thirty-nine miles second 
would reach a temperature of 2,000,000 deg. A thin layer of 
meteorite at an elevation of 100 miles would, in its passage, 
reach the temperature of 3000 deg. 








PRIVATE BILLS FOR NEXT SESSION. 


Tue official list of the Private Bills to be promoted in the 
forthcoming Session enables us now to gauge the prospects in 
this direction as nearly as can be done before Parliament meets. 
The first circumstance that attracts attention is that there is 
again a considerable falling off in the number and character of 
the measures proposed. Last year there were forty-seven fewer 
Bills brought forward than in the previous session, and the 
absence of high-class schemes was remarkable, the Ship Canal 
Bill being almost the only one involving any t issues. For 
the coming Session there are only 197 Bills, as against 247 last 
year, or a decrease of 51 ; and as far as at present can be seen, 
these 197 contain no really big scheme. This steady decline in 
the amount and nature of the Private Bill legislation is some- 
what striking, but it is not so much to be wondered at when 
one considers the extent to which this description of legislation 
has been prosecuted for many years prior to last year. Enormous 
ss ro cannot be undertaken year after year without end ; and 

ides this general consideration, the persistent depression of 
the last few years must be taken into account. That factor by 
itself would go far to explain the decrease in these projects for 
awhile ; but in the meantime many extensive schemes pre- 
viously sanctioned are being worked out in all parts of the 
kingdom. These once completed, and a revival of trade 
realised, enterprising people will doubtless take fresh courage, 
and the Parliamentary Committees will again be heavily taxed. 
For this, lawyers, agents, and speculators must wait with such 
patience as they can muster, and meanwhile members will be 
glad to have their labours lightened, for few, if any of them, 
love the work of examining Private Bilis. 

The total of 197 Bills deposited this year is made up thus :— 
Railways, 80 ; tramways and subways, 20; canals, 2; water, 
gas, and lighting, 28 ; harbours, docks, and ports, 16 ; town im- 
provements, markets, &c., 27 ; roads and bridges, 6 ; miscel- 
laneous, 18. The largest decrease is in railway Bills, of which 
there were 119 last. year—39 less than this year ; and of tram 
and subways Bills there are 9 fewer. The difference in the 
other classes is not more than 2 in any case, while the water, 
gas, and lighting Bills again number 28, Of the total only 26 
have reference to the Metropolis, 4 being Bills affecting railways 
in or starting from London, 6 having reference to metropolitan 
and suburban tramways, the remaining 16 being miscellaneous. 
To West London belongs this year the credit of introducing the 
only electric lighting Bill, and from this it appears that practi- 
cally no new impetus is to be given to this mode of lighting so 
far as Parliament is concerned. The London and South-Western 
Railway Company has a general Bill containing, inter alia, pro- 
visions to which we recently referred respecting the —— 
but now abandoned line round Wimbledon Common, the 
line across the Thames at Putney. The South-Eastern Railway 
Company also promotes an additional powers Bill, while “various- 
powers” and other measures are advanced by the Brighton and 
South Coast, the London, Chatham, and Dover Railway Com- 
pany, and the London, Tilbury, and Southend Railway Company. 
The Metropolitan Board of Works have introduced a very multi- 
farious measure, giving them powers in almost every direction. 
Among other things they propose to erect a staircase from a 
sired on the Victoria Embankment near the Metropolitan 

district Railway station, at Charing Cross, up to the foot-bridge 
leading from the bottom of Villiers-street to the Surrey side; 
other provisions in this Bill relate to the formation of new 
streets, the control of Dulwich Park, the purchase of land in 
various districts, the management of Deptford Creek Bridge, 
and soon. Water Bills are put forward affecting the East of 
London, Lambeth, and Southwark and Vauxhall, and among 
the other general schemes belonging to the metropolis is one 
which will be widely welcomed, viz., a Bill for purifying the 
river Lea. This measure is, of course, the outcome of the recent 
agitation ovér that malodorous stream, and well deserves speedy 
Parliamentary and Royal sanction. The several tramway Bills 
for London constitute the chief interest within the metropolitan 
area, but before dealing with them we may refer briefly to the 
South Kensington and Knightsbridge and Marble Arch Subways, 
and Knightsbridge Improvements Bill. By this Bill it is pro- 
posed to construct a subway from the junction of the Cromwell 
and Exhibiton roads to a point near All Saints-school, Knights- 
bridge-green ; and another from the terminus under Hyde Park 
up to Oxford-street near Old Quebec-street. The Bill further 
contemplates the formation of two new streets near the 
Brompton-road and the Hyde Park barracks ; and the widening 
of a number of roads and streets in the same extensive district 
of South Kensington and Knightsbridge. 

As we have hinted, the tramways Bills are the most striking 


of the London schemes, showing as they doa yet further exten- = “y 


sion and development of this method of locomotion. These are 
the London Street Tramways Extension, North London, North 
Metropolitan Tramways (1 and 2), and Southwark and Deptford 
Tramways Bills, The proposals in the first-named Bill embrace 





new lines from the existing tramway in the Junction-road to 
Highgate Archway-road, and thence along that road and High 
North-roadto Manor Farmhouse ; from Kentish Town-road up 
Highgate-road to Woodsome-road and Swain’s-lane ; from High- 
street, Camden Town, up Chalk Farm-road to Haverstock-hill, 
through Hampstead, and on to and beyond Upper Avenue-road ; 
from Hampstead-road corner into Tottenham Court-road as far 
as Goodge-street—a substantial encroachment u 
hitherto jealously guarded from tramways ; from King’s Cross 
down Gray’s Inn-road ; and numerous ramifications in every 
promising direction, besides the doubling of many existing 
single lines, The North Metropolitan Tramways Company pro- 
jects new lines in the neighbourhood of King’s Cross-road, 
Farringdon-road, and Clerkenwell-road ; and from these and 
other similar Bills it is evident that the tramway owners mean 
to gradually embrace within their octopus-like grasp every 
thoroughfare in London likely to prove remunerative ; and 
they are likely to succeed, unless there is a vigorous revival of 
past efforts to exclude them from the most central and most 
crowded roads and streets. The river bridges are still free from 
tram lines, but each new advance towards the heart of the 
metropolis will be a menace to them. Among the general Bills 
referring to London and its outlying districts, are the Hampstead 
Heath Enlargement Bill, the Highgate and Kilburn Open Spaces 
Bill, the Horse Guards’ Avenue Bill, the Metropolitan Markets 
Bill, a Bill relating to Charterhouse, and another affecting Lloyd’s, 
The Greenwich and Millwall Subway scheme re-appears, and so 
does the Manchester Ship Canal, but only by a Bill to empower 
the company to pay dividend out of capital, and another autho- 
rising the Salford Corporation to invest £250,000 in the under- 
taking on behalf of the borough. 

What may be called Navigation and Shipping Bills include 
the Argyll Ship Canal, the Dock and Railways, the 
Bristol (Corporation) Dock, the Bute Docks Transfer, the Clyde 
Navigation, the East and West India Dock Company, the 
Gravesend and Northfleet Docks and Railways, the Felixstowe 
Railway and Dock, the Southampton Docks, and the Tyne 
Improvement Bills. The Channel Tunnel (experimental works) 
Bill stands by itself, but beyond the remarks we made upon it 
last week we need say nothing, except perhaps that despite its 
harmless appearance, the real purpose of this Bill is to push on 
the tunnel if possible, by inducing Parliament to practically 
rescind the resolution of the last Parliament under which the 
work has been suspended. 

Glancing through the Bills hailing from the provinces, we 
find some of an unusual character that are worth notice. Two 
or three weeks ago we briefly described a measure for authoris- 
ing the adoption of compressed air power in Leeds, Last year 
the Compressed Air Power Company obtained authority to 
introduce its system into Birmingham as a motive-power for 
manufacturers, small mechanical industries, electric lighting, &c., 
but so far as we know it has not exercised its rights. The 
company now comes to Parliament with a Bill which, among 
other things, will enable it to demonstrate the qualities of 
its system in Leeds, and empower the corporation to purchase 
its rights within twenty-one years. Another Bill of the same 
kind comes from Bradford, and a third from Nottingham, and a 
Bill is also presented by the Leeds Hydraulic Power Company. 
These proposals indicate the employment of an old motive-power 
for pu too numerous to detail, and, supplementing gas 
engines and other apparatus for a like object, it is likely to 
prove of immense value for both large and small undertakings, 
that is, if when Parliament's sanction is obtained it is utilised. 
The applications for Provisional Orders this year number sixty- 
nine. 

The dispute in the Salford Town Council—to which we re- 
ferred last. week—respecting the proposal to authorise the Cor- 
—- to invest. a quarter of a million in the Ship Canal, 

been settled, so far as the Council are concerned, in favour 
of the proposition. At the adjourned meeting one of the mem- 
bers lamented the strong personalities introduced on the pre- 
vious occasion, but another member, so far from sharing in this 
sentiment, imitated the bad example complained of, and was 
twice rebuked from the mayoral chair. In the end the motion 
was agreed to by forty-three votes to eleven ; and the next step 
to be taken is a poll of the ratepayers. It is difficult to be- 
lieve that the town councillors know so little of their con- 
stituent’s wishes as to render this process necessary, but only 
by this means could the hostile section of the Council be in- 
duced to accept the resolution. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JUSTICE PEARSON. 
OTTO v. STEEL. 

OvuR rt of this trial in our last impression terminated with 
the examination of Mr. Fletcher, from the British Museum. 

Mr. John Imray was then re-called and his cross-examination 
resumed by Mr. MouLton. Dr. Otto’s patent No. 60, of 1881, was 
referred to. In it an arrangement similar to the spring piston 
employed in the experiment was described in order to enable a gas 
pe as carbonic oxide to be advan’ ly used. The witness 
ro ta know of any engine that had worked with carbonic 
oxide. 

Mr. MovutTon then read the following passage from Dr. Otto’s 
specification of 1877, No. 2177:—‘‘ A charge of explosive gaseous 
mixture—containing only such a proportion of air as is necessary 
to effect the combustion of the combustible gas—was admitted to 
the cylinder separate from a charge of air in such a manner that 
the explosive mixture existed in a more or less undiluted state in 

7 ry = inlet ~ —= for- 

RRQ ee t point the explosive 

\ SSSSMAS* jnixture became more and more 

x diluted by admixture with the pre- 
\S viously introduced air, so that on 
— the combustion of the 
c took place rapidly at first 
and then proceeded more and more 
slowly as it extended forward.” 
Further passages were also read 
showing, as Mr. ASTON put it, that 
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: for this case arising when a special search was 





Barnett’s engine would not work as described. Assuming that the 
piston in the drawing is going downwards. The piston is not 
shown at the top, but suppose that for some reason or other it was 
going down As the piston is moving down, whatever there 
is underneath it, is escaping through m. Then when the piston 
has passed that hole the pumps begin to discharge—they are timed 
so as to discharge. Therefore, the gas and air coming from the 

mps would come in above the piston while the piston is going 
0 As soon as the piston the middle hole, the 
a supply of gas and air would be sent out through the middle 


ole, 
Mr. Mouton: I want you to be careful about this for your own 
sake, and because I want to do you justice. Assuming this engine 
is working for a moment—we will see whether it would go on 
working—what is the pi way of describing the cycle? Sup- 


ps it is descending, means that there has m @ com- 
tion above it, does not it? 


being -y ry oo it is ty. , 
assume it was from com that the piston is goi lown, 
when the piston passes the middle hole, the ped of combus- 
tion above it, if there were any, would begin to escape, and then. 
the p at the same time forcing in air and gas would send out 
further — of the products of combustion if they were there ;. 
and then if all the products were sent out, the gas and air wo 
then go out. The piston now being at the bottom of the stroke, 
you have got above it probably some gas and air if you have got 
them in. He thought most of the products of combustion would 
be sent out. He did not know what was to bring the piston up 
again. He saw no way that gas or air could get in under the 
piston. 

a Mov Ton : If you say that nay + ly ey ye oaticar 
see how any gas and air, supposing is inning to 
and d to its full stroke—if you tell me that you do not, after 
consideration, see how any gas and air would in underneath, so 
that there would be a charge driving it out, I will leave it there; 
but I should like you to think over it, because I intend not only to 

ve it witnesses, but I think I shall be able to show it must 

s0.— Witness: I see this, that as the piston comes down after it 
has ‘oo the middle hole it would be compressing anything that 
is wit. Now, when the pump is at this time sending in gas 
and air with free access to the top, that valve at the bottom would 
inevitably be closed and not let any a orairin. Therefore, when 
the piston got to the bottom, it could have no gas and air below it. 
—Q. I do not really see that. I see that it could not have drawn 
in any gas and air on the latter half of its stroke; but just as you 
have proved that it would be drawing gas and air in in the 
part of the cylinder, so it seems to me gas and air would have 
driven in in the lower part of the cylinder.—A. Quite the reverse. 
It is drawn into the upper part because the piston is descending. 

Some conversation then ensued between the learned judge and 
Mr. Moulton, the latter explaining his interpretation of the speci- 
fication, and saying that when he called his witnesses he would 
show the exact proportions in which the combustible mixture 
would be admitted, both above and below the piston. He might 
tell his lordship—and he should show this more exactly—that two- 
thirds will come in during the descending stroke and one-third 
during the ascending stroke, but that there will be a charge at 
each end getting in properly; and he trusted to show, not only 
that the engine would work, but probably it was the forerunner of 
some of the engines of the day. 

Discussion then took place as to how far his Lordship should be 
guided by the decision in the Court of A) in regard to Barnett’s 
————, which was relied on in the Linford case. Mr. Imray 

isagreed with Mr. Moutton’s explanation of Barnett’s cycle. In 
the first place he did not know what could be either above or 
below the piston, when the piston is at the top of its 
stroke there is no room, except a little clearance above it, so that 
there is no room for anything above it. There must be compression 
into almost no space at all. If you measure what is shown there 
and where the crank will go up to at the end of its stroke you will 
find the pi will touch the top as nearly as possible, which. 
showed that the man did not intend at all to mean what Mr. 
MOULTON meant. The man evidently did not understand what he 
was about. He did not say that a competent mechanic would 
suppose there was to be no space into which the air was to be 
compressed, but the drawing shows it. In regard to Million’s 
—Newton’s, No. 1840, of 1861—specification, at page 10, under the 
head of ‘‘ Third means of employing gases as motive ts,” the 
motive cylinder is described as having a space at the one-third, 
more or less, of the volume generated by the motive piston, which 
was similar to the arrangement in Otto. Supposing you allewed 
one-third at each end, and you let in a charge of compressed gas 
at two or three atmospheres, then there would be a quantity of 
residuum, and the charge would come in after that at a pressure 
of two or three atmospheres, and, therefore, woald be diminishing 
the volume of what was in the space already in proportion to the 
pressure, . Imray considered that in Newton’s—Bischop'’s— 
ification, No. 1594 of 1872, every precaution was taken to mix 
the air and gas, because at every one of the six holes there was 
a deflector over it so as to spi the gas and air laterally. No 
deflector was mentioned, but it was shown very distinctly in the 
drawi There was not a word said about deflectors. Bischop 
calls them valves, but these valves when they rise must operate 
as deflectors, and the mixture in his opinion would be very nearly 
homogeneous. If the valves did not act as deflectors you might 
then have a number of separate streams. There was no reason 
why such an engine would not work. It would not be economical 
because there is no provision for the heat of the combustion 
to be taken up except by the cylinder and pisten themselves. 
The witness agreed with what Sir Frederick Bramwell said in 
regard to Lenoir’s specification of 1860, viz., that if made accord- 
ing to the specification the charge would corsist, first, of any 
residuum that there was in the clearance spaces, then a film of air 
then the combustible charge, and then a considerable quantity of 
air. If it would ignite it did not make any stented difference 
whether or not the air is up ; | the piston or between the charge 
and the end of the cylinder. He had never measured the Lenoir 
engine at South Kensington, but he should not imagine the clear- 
ance space was 20 per cent. of the total charge. . MOULTON 
then submitted the publication of Beau de Rochas’ work was proved 
pred me to put it to Mr. Imray. Mr. AsTon, however, inter- 


down for some reason. If you 


and submitted, on behalf of the plaintiff, that the publica- 
tion had not been proved. He said, in order that a Pu ication 
may anticipate a subsequent patent, it must be a publication of 


such a character as to make the contents of it part and parcel of 
the stock of public knowledge. He was not here to-day to say that 
if a book were — in a public library to which the public had 
access, and which could be proved to be a work of refer- 
ence in a lib of reference, it would not go a very long 
way towards lishing publication—that the mere existence 
of a book of reference in a library, that is, a library of refer- 
ence and accessible to the public attending and frequenting that 
li —would not go a long way towards proving publication ; 
but where ag have a library like the British Museum, a library 
where people have to go into a ing-room and arm themselves 
beforehand with a reference to the particular work, knowing that 
it is to be found in a particular work, and they ask a librarian to 


in orci Bataan gat a 
ip, accessible to the public. Su i t the 
been in such a fi : Chien enlcinteinehe dents 


tion, if the person who recourse to it knew Chinese it would 

as much a publication, though in Chinese, as it would be if it were 

in English ibly. But here you have a reference to first of all a 

foreign work, and that foreign work is only referred to by name, 

and you have no proof that any person, notwithstanding isa 

seen of selina, over G8 ae to; and © Dee ee ee 
le fora 

which was known to exist in a particular 

not have had in all probability this di 

that book, Reference was made to the librarian, and then he, as 
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he told us, looked out the work some few months ago, because 
aliunde the defendants in a patent action knew that in a particular 
book published by Lacroix there was this description. They then 
go, knowing that there is in that book that description, and obtain 
from the librarian by their guidance—not by the guidance of the 
catalogue, but by their own guidance and by the instructions which 
they gave the librarian—the book in question. Now up to that 
very t it was nothing more or less than a sealed document. 
There is not the slightest proof that anyone of the public ever 
knew it. There is not the slightest proof that it might not remain, 
as it did remain from 1863 up to 1885, a buried document. The 
case of Plimpton v. Malcolmson was referred to at length by the 
learned counsel, who quoted the late Sir George Jessel’s decision 
on a somewhat similar point. 

Mr. Justice PEARSON: Supposing an inventor unknown to fame 
in England publishes a volume here containing an accurate and 
sufficient description of a new invention. Supposing he puts that 
into print, and it is printed by two booksellers who take the respon- 
sibility of the venture in partnership together; and supposing when 
the question comes to be considered in Court as to oe «on or not 
that ew it was proved to the Court that those book- 
sellers at the present time every single volume of that publi- 
cation in stock. Is that a publication? 

Mr. Aston: Not if they have not sold any. 

Mr. Justice PEARSON: They were on sale. 

Mr, Aston : I know. 

Mr. JUSTICE PEARSON : Lord Romilly’s dictum is the other way. 

Mr. Aston: Let me put this, if I might venture to do so, with 
great respect to the Court. Lord Justice Fry thought you must 
goa little further than that, but I am going to answer your lord- 
ship by another yy ee Supposing it should turn out that 
the booksellers had the books packed up, and had never unpacked 
them, Leig are in stock in that sense, but they have never been 
unpac 

Mr. JUSTICE PEARSON: Supposing they had been unpacked, and 
they had put some volumes on their counters, but at the time 
when the case came before the Court it was proved to demonstra- 
tion that every single copy of the book was in the bookseller’s 
possession, and they had never sold a single copy. 

Mr. Aston: Your lordship has put another element in, which, I 
must admit, is a formidable element—upon the counter. 

Mr, Justice PEARSON: Assuming that they put them there for 
sale, and had not sold them, and not a single copy was cut? 

Mr. Aston : Now your lordship is helping me. 

Mr. Justice PEARSON: I am not going to help you or fight 
against you; I am simply putting the answer to Lord Romilly’s 
dictum in the most difficult way I can. 

Mr. Aston : I cannot help thinking that the Master of the Rolls 
goes on to answer that. 

Mr. JusTIcE PEARSON: I am not at all sure I should answer it 


in Lord Romilly’s way. 
uoted from the late Master of the 





Mr. Aston then further 
Rolls, and pointed out that although Beau de Rochas was in exist- 
ence when Otto v. Linford was tried, no one knew about it. He 
then compared the analogy between the skate case and that at 
present being tried, and referred also to similar instances in a 
recent telephone case. In conclusion, Mr. Aston said that surely 
he was justified in saying that where the book is simply inert, 
containing information which possibly might go forth a be made 
part of the stock of public knowledge at some time or other, but as 
to which there is not a scintillz of evidence that ever it did, he was 
right in asking his lordship to infer from the facts as they stand, 
that the information rested in the printed matter in the sealed 
closed book, and never went beyond it, and, if it did not, the cases 
he had quoted were authorities to show there was no prior publica- 
tion. 

Mr. JusTIcE PEARSON: I do not think you can put your case so 
high as that. You can hardly say use no person has made use 
of knowledge which was accessible to the public, therefore it was 


not published. 

Mr. Movtton: If your lordship should be of opinion that this 
book, being duly catalogued and accessible to the public, and bei 
in the British Museum, is not sufficient for publication, I shall as 
oe lordship to allow me to prove these , that in the well- 

own catalogues of French scientific literature this book was for 
ten years at least before the patent included, and its full title, 
directing all people who wanted to study this subject to it, was 
there printed at length. I shall probably be able to prove to your 
lordship not only that, but ac that in a catalogue commonly 
used in this country of French books, it appeared under the head 
of its subject. 

Mr. JusTICE PEARSON: Then I may as well say that at the 
present moment I am of opinion that if the matter stood where it 
stands at the present moment, upon the evidence before me I 
should not admit this book. 

Beau de Rochas was therefore not admitted, but Mr. Moulton 
stated he would give further evidence in regard to it later on. 

Mr. Imray was then further cross-examined by Mr. MouLTON as 
to the construction of the side igniting slide used in his experi- 
ments. It was almost exactly the same as the ordi igniting 
slide, except that it moved vertically instead of horizontally, The 
result was that at the side the ignition was very irregular. Some- 
times it ignited two or three times very well. Then it missed fire, 
and especially with small charges. It ignited two or three times 
very well, and then failed for many times. 

Mr. Imray was then re-examined at considerable length by Mr. 
Aston. The experiments were gone through again without, 
however, bringing out anything of much importance that 
not been already brought out in the examination in chief. Indi- 
cator cards were also gone into, the witness pointing out that 
in those engines, such as the Lenoir, in which there is a uniformly 
dilute charge, the curve of expansion falls considerably below the 
adiabatic line, whereas in the Otto engine, when there is sustained 
combustion, it is at least as high and sometimes higher than the 
adiabatic. This was the result of ge | in the residuum. He 
did not think there was any way in which a similar result could 
have been obtained by uniformly diluted charge, if uniform dilution 
could have been secured. Conglet’s, Barnett’s, and some of the 
other specifications were then dealt with, but nothing additional 
was brought out. In reference to the 1877 patent of Messrs. 
Crossley, he said it is merely extending to a diluted combustible 
charge the same principle of arrangement as was applied in 1876 to 
the incombustible charge. The strong charge which is introduced 
is made to project its stream into the centre of a diluted charge. 
There was nothing which would controvert or contradict the state- 
ment he had made as to the advantage of the stratified or — 
’ charge of 1876, because throughout this specification the diluted 
part of the charge is to be so diluted as to be not itself explosive. All 
his experiments showed that the Otto charge wasa charge consist- 
ing of strata of different character, shading off into one another. 
He could not say that there is no line of d tion bet the 
one body and the other. Assuming that it be true that the gases 
when introduced into the cylinder behave in the manner suggested 
by Mr. Moulton, that would not make any difference in the answers 
which he had given with reference to there being volumes of dif- 
ferent characters inside the cylinder. There would merely be a 
difference in position, not in character. There would be no inter- 
mingling of the gases so as to produce a homogeneous charge. He 
was quite convinced from the eudiometer experiments that that 
cannot be so. 

This ended the case for the plaintiff. 


(To be continued.) 











Tue ANGLO-RomMANo Gas ComPany is mages | the example 
of the Imperial Continental Gas Association, is establish- 
ing electric light plant for illuminating several public and 


THE ENGINEERING TRADES IN 1885. 

THE following is from Messrs. Matheson and Grant’s half-yearly 
“* Engineering Trades’ Report ”:— 

“Although the year opens with very doubtful prospects for 
engineers, there are signs of improvement, which may rapid) 
develope if peace be maintained and a stable Government Pann sae | 
The falling off in values, and the general depression, which had 
oo from bad to worse during the year 1884, continued for the 

rst half of 1885, and still exist; but during the autumn there 
have been several indicati of a ing revival. Insufficient 
employment for professional engineers, low prices for all kinds of 
manufactures, and drooping wages, summarily describe the posi- 
tion of affairs during the last twelve months, and yet this we mont 
associated with a fair amount of activity in some branches of the 
se a g trades. The establishment of new factories has 

uced greatly the work available for each, while even this 
diminished share is of less account than formerly, by reason of the 
labour-saving processes which enable work to be finished quickly. 

“* Iron.—The past year has probably been the worst ever expe- 
rienced so far as prices and profits are concerned, and about one- 
third of the furnaces in the United Kingdom are out of blast, 
Although some restraint has been exercised in the output, Scotch 

ig iron, which recovered slightly since July, isagain lower than in 

anuary last, and pig iron at Middlesbrough, which a year ago was 
at 35s., has since fallen below 32s., a rate which allows of no real 

rofit. The trade in rolled iron isin as bad or even a worse con- 

ition, and unless there be a further fall in the wages of the iron- 
workers more of the mills must stop or limit further their output. 
Unremunerative prices tend to a degradation of quality, and the 
panes of the country suffers in some cases by the export of 
inferior iron. 

“* Steel.—Prices for rails have remained about the same during 
the year, namely £4 15s. to £5 per ton, but though makers in 
England and on the Continent have continued by mutual agree- 
ment to refrain from the extreme competition which has prevailed 
in other trades, the works have been only half employed, and if 
the large capital invested be considered as well as a provision 
for depreciated plant, scant ape has been made, and that only 
in the works most favourably situated. Production on a large 
scale is necessary to cheapness, but as too many works have 
been constructed on this principle, the output capacity of the 
country has become greater than the consumption is likely 
to reach for a long time to come. The slackness in the 
shipbuilding trades has caused a falling off in the demand for 
material; but it is significant to note that while in 1879 steel was 
substituted for iron only to the extent of 10 per cent., this propor- 
tion has grown every year since, till in 1885 48 per cent. of the 
tonnage launched on the Clyde was of steel. The use of the basic 
process for making steel from phosphoric ores does not appear to 
grow in this country; and while in Germany and France about 
750,000 tons have been so made during the past year, in England 
the output has been only 145,000 tons. This is mainly due to the 
fact that in England the purer ores from the Barrow district and 
from Spain are cheaper than on the Continent, and that Bessemer 
steel, either by the acid or basic process—whose use is so advan- 
tageous for rails—does not, as at present made, command the com- 

lete confidence of engi for structural purposes, steel made 

yy the Siemens and kindred methods being preferred. But the 
modern inventions of steel-making are too recent to allow yet of any 
positive conclusions, and it can hardly be doubted that improve- 
ments in the ic process, and its successful application to open- 
hearth steel, will allow of the extended use of our native ores. 
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the other Indian lines only indirectly controlled by the Government, 
Several long-span bridges have been ordered, and there is more 
of such work to follow. In Australia the continued extension of 
railways causes a constant demand for bridgework: but there are 
attempts to manufacture in the colonies which can only succeed 
under protective tariffs, or other legislative interference, The 
work done in roofs and buildings has been below the average, but 
the railway station extensionsare continually going on, and much 
more of them are needed and will follow, if improved trade and 
traflic receipts justify the expenditure, ‘ 

** Public works at home are at present too few and limited in 
extent to afford sufficient employment for engineers, and, in regard 
to new undertakings, there are fewer Private Bills for the coming 
Session of Parliament even than last year, which showed a falling 
off from previous years, Foreign and colonial works afford the 
best prospects for the engineering trades, Countries unable to 
supply their own needs, and where no differential tariff laws 
handicap English manufacturers, are those which promise best for 
the future. The new Congo Railway will create a wide field for 
engineers; Northern Burmah, now open to British enterprise, is 
rich in produce and minerals, which need railways and machinery 
for their development; and China, forced to have railways as part 
of her scheme of military defence, will soon see the advantages of 
them for other purposes. In Brazil the difficulties, real or 
imaginary, which may arise from the emancipation of the slaves, 
are causing anxiety, and the Government has seen fit to cease for 
a time incurring the obligation of guarantees, which have in the 
recent p wesc | times proved so burdensome to the country. In 
the Argenttne Republic, over-speculation and reckless expenditure 
have caused a crisis and a great depreciation of the national cur- 
rency, which will require time and great care on the part of the 
executive to set right. Existing railways whose rates are fixed in 
this currency are suffering severely; but works actually in pro- 
gress, with large local outlay in wages of funds derived from Europe, 
benefit by the low rateof exchange. Thecoloniesand Indiaare locked 
upon as our best and safest markets, but neither the Parliament nor 
people of this country have any control overcolonial public works, nor 
over the purchases arising out of them. This fact is not sufficiently 
held in view by those who propose as a counter stroke to the protec- 
tionist policy of foreign countries, a Zollverein or customs union of 
British people. Not only do the merchants in Australia and South 
Africa use freely their liberty to buy where they please, but the 
Colonial Governments having borrowed money in England for their 
railways, use the proceeds in buying the material in the United 
States, or from tinental makers, i i of from England when 
any saving of price is apparent. A large order for bridgework has 
just been sent to Belgium by the Agent-General in London for New 
South Wales. In connection with the question of Continental 
competition, the great growth of Antwerp is of interest. Next to 
London and Liverpool it bids fair to be the greatest port in the 
world, and many of the principal lines of British steamers take 

‘oods on board there. The fact that the new subsidised German 
ine to the East is to run from Antwerp confirms it as the great 
port for the trade of Northern and Central Europe. 

“** Fair-Trade’ as an improvement on the present unrestrained 
liberty of competition from abroad finds an increased number of 
advocates, and if a revival of trade is much longer postponed the 
new doctrine will almost certainly find powerful expression in Par- 
liament, Those who seem able to measure the immediate benefits 
they may receive from a change appear less able to realise the 
drawbacks of which examples may be found near at hand. 
France, who since the war has become more and more 
exclusive, is not only suffering as keen a depression as in this 




















Per ton. 

January, January. January, January, January, July, January, 

1881, 1882. 13883. 1854, 1885. 1885. 1886. 

£e.d.; £28. d, £s. a £s. d. £s. da. £s. a 2£2na¢4 
Steam coal, f.o.b. at Cardiff .. .. .. 09 6 010 9 | #O11 0 012 0 010 9 010 3 09 6 
West Hartley coal, f.o.b. at Newcastle 08 6 090! 090 0 0 6 090; 090 08 6 
Pig iron at G “So >— eae 212 6 211 0 290 28 6 226/°'210 210 
Pig iron at Middlesbrough, No.3.. .. .. 3e0 i; 839 ese;itsees 115 6{ 112 0 ll 6 
Iron ship plates at Middlesbrough .. 615 0 726 610 0 | 512 6 417 6 | 415 0 412 6 
lron bridge plates in South Yorkshire 750 715 0 8 00 760 610 0 600 517 6 
Steel ship and bridge plates... .. .. 1200 '°+Wl00 W000 819 0 700 726 617 6 
ES eer eae 515 0 510 0 500 5 00 —_ _ - 
Steel rails, f.o.b... 610 0 610 0 5 5 0 410 0 00 0 0 600 





** Scrap iron has fluctuated very little in price during the last 
half-year, about 43s. for heavy scrap iron, and 53s. for old iron 
double-head rails, being the present free-on-board rates. In the 
United States the price of old material has improved. Numerous 
inquiries have m sent here, and some purchases have been 
effected, but there are no signs yet of any considerable demand. 

“* Galvanised Iron.—This trade is in a thoroughly unsound con- 
dition, competition having forced down prices below the cost of 

roduction. Although spelter has advanced in value during the 

t few months, and there have been several attempts to raise the 
price of finished sheets, the old rates have been resumed, and 
makers are worse off than before. The struggle of manufacturers 
and dealers under these circumstances to do business without loss 
involves considerable risk of a lowered quality, and although the 
leading brands may be depended on and the principal colonial 
buyers can take care of themselves, inferior sheets are exported to 
India and elsewhere. Large purchases are being made for Australia 
and the use of galvanised iron in England is increasing. 

“Iron and steel shipbuilding.—There has been but a slight 
recovery from the depression which had become so severe a year 
ago, and the statistics from the various shipbuilding districts 
appear the more gloomy from the contrast — resent to the 
unprecedented output of 1883. Thus, on the Clyde, the vessels 
launched during 1) amounted to 194,000 tons, and in 1884 to 
297,000 tons, as against 420,000 tons in 1883; and even leaving 
the latter exceptional year out of the account, the average annual 
tonnage launched on the Clyde alone for the ten years ending 1882 
was 242,000 tons. On the Tyne, 103,000 tons have been 
launched, as against 124,000 tons in 1884; on the Wear, the 
output in 1885 has been only 61,000 tons, as against 100,000 tons 
in 1884, and 212,000 tons in 1883. On the Tees the output of 1884 
has been maintained ; but there, as elsewhere, the prospects for the 
coming year are not good. It is, however, interesting and satisfac- 
tory to note that, in shipbuilding more than in any other trade, the 
supremacy of this country is upheld, and not only is there the 
advantage that British-owned ships outnumber those of all other 
countries, but that foreign nations come here when they require 
the best and swiftest vessels. Increased strength and carrying 

pacity are obtained by the use of steel, while power and economy 
in fuel are afforded by a higher pressure of steam and the use of 
triple-expansion engines. Working pressures of 150 lb. and 160 lb. 
are now quite common, and some of the leading builders have 
already made quadruple-e: ion engines. 

** Bridges and structural ironwork.—At the date of our Jul 





report bri builders throughout the country were fairly we 
employed, but at very low prices. Now prices are lower than 
ever, the principal factories have gradually become less busy, and 


the work in progress as well as in view not nearly satisfy the 
large and continually increasing producing capacity available, 
The principal events in connection with this branch of trade are 
the growing use of hydraulic rivetting and forging, the extended 
use of steel, and the larger proportion of long-span bridges than 
formerly. The facilities afforded in London by the mains of the 
Hydraulic Power Company now allow the use of portable rivetting 
machines in various parts of the metropolis for rivetting in situ, 
better work and the absence of noise being the advantages gained. 
The widening of Charing-crossrailway bridgeand the erecting of ware- 
house girders in the City are examples of such work now going on. 





ivate buildings in Rome, with a total of 12,000 incandescent 
ps. 





For the India State railways there has been a continual export of 
bridge especially forthestrategiclinesin the north-west, and for 


| country, but the most protected trades feel it most ; the working 
| classes are suffering more than those here, and the country 
| by her repeated deficits is approaching a financial catastrophe. 
In Germany the progress due to her national resources so long 
undeveloped is by ‘ fair-traders’ supposed to arise from her protec- 
tive tariff which is really impeding the national advancement ; in 
Russia, trade has got worse as the tariff has increased, till at last, 
in despair, manufacturers call for a total prohibition of foreign 
machinery and materials. In the United States free trade within 
so vast a country has disguised the evils of protection against im- 
ports, which have rendered all but impossible any profit from ex- 
portation. Ina small and oxperting country like Great Britain 
such a system would be suicidal.” 
MATHESON AND GRANT. 








ARTILLERY EXPERIMENTS IN RouMANTA,—Some artillery experi- 
ments are being carried out at Bucharest, by a Roumanian Royal 
Commission, technically directed by the Belgian General Brialmont 
who has, however, met witha slight accident which has temporaril. 
disabled him. Shots are fired at two revolving turrets, one of Frenc 
and the other of German design and manufacture, by a 154 .c.m. De 
Bange and two 15 c.m. Krupp guns, from a distance of 1000 metres. 
The French turret, with 45c.m. or nearly 18in. armour, while 
severely battered externally, appears not to have suffered inter- 
nally, the rotating mechanism being intact, while the contrary is 
reported of the German turret, on which the projectiles have made 
little impression, but which was severely strained inside, even by 
its own fire. Conical shot were used, which, on a cylindrical 
turret, only do execution when striking radially, or nearly so, 
cylindrical shot, as recommended by Sir Wm. Whitworth, being 
used to pierce a cylindrical object when the line of fire is 
oblique to a radius. 


CUTTING AND RE-SURFACING OUR Woop PAVEMENT. — Some 
interesting experiments have been lately made with a view to 
cutting and re-surfacing our wood pavements that are already said 
to have me uneven through excessive wear or other causes. 
The machine is the invention of Mr. Arthur C. Bicknell, of the 
Sandycroft Foundry Company, Chester; in appearance it is not 
unlike an ordinary traction engine, propelling itself and carrying in 
front of it a large revolving horizontal head fitted with cutters and 
driven by friction gearing. The experiments have been carried out 
in Manchester; a number of old wooden blocks that had been 
taken up from a worn-out road, and were full of stones and 
grit, were obtained from the Improved Wood Pavement Company 
in London, and were relaid in concrete and fitted in with cement 
and sand, the usual method of making a road. A week was then 
allowed for the cement to thoroughly set before the cutting head 
was applied, the surface was then taken off, the cuts varying from 
3in, to 3in, in depth; the deeper the cut the better the machine 
appeared to work, the cutters getting below the grit and stones on 
the surface. The speed at which the cutting head advanced was 
about 1ft. a minute. It is expected that further experiments will 
be made and that the machine will eventually come into general 
use, thus making locomotion more agreeable, prolonging the life of 
our roads and lessening the vexatious stoppage and delay to traffic 
that so frequently occurs when roads that are really only half worn 








out have to be taken up and entirely relaid. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
ON CONSTRUCTION IN EARTHQUAKE COUNTRIES, 

Ar the seventh ordinary meeting, held on Tuesday, the 22nd of 
December, Sir Frederick J, Bramwell, F.R.S., President, in the 
chair, the paper read was ‘On Construction in Earthquake 
Countries,” by Mr. John Milne, F.G.S., Professor of Mining and 
Geology, Imperial College of Engineering, Tokio, Japan. 

The result of observations showed that there was at least one 
earthquake per day in Japan, including simple tremors. Build- 
ings in that Empire were of three types: ordinary brick and 
mortar structures; light wood houses; and buildings strongly 
bound together with t and iron rods, considered to be 
earthquake proof, The author had observed the effects of 
earthquakes upon buildings, and had instituted experiments to 
measure the relative motion in different parts of a building 
when shaken by an earthquake, as well as others to determine how 
far earthquake-motion might be cut off from buildings. Earth- 
quakes which had produced effects on buildings in Japan, generall 
commenced with tremors of small amplitude and short period. 
They appeared to be surface waves and lasted ten or twelve seconds. 
These tremors were succeeded by the shock. If this had an ampli- 
tude of 25 millimetres, and a maximum acceleration of 500 or 
millimetres per second, brick chimneys were in danger of being 
cracked. The amplitude and period of a shock were measured by 
diagrams taken by seismographs. From these quantities, on the 
assumption of simple harmonic motion, the maximum velocity, 
which determined the projecting power, and the maximum accelera- 
tion or intensity, might be calculated. The author then showed in 
what respect the methods pursued by him differed from those 
followed by the late Mr. Robert Mallet, M. Inst. C.E. The 
phenomenon terminated by a series of irregular vibrations 
resultant on the firat shock, together with other shocks at 
intervals of a few seconds. The period of all the vibrations 
depended partly on the intensity of the disturbance, and partly 
on the nature of the ground. ‘hese concluding vibrations had 
periods of from 0°2 to 0°25 of a second. The author showed that 
there might be a disturbance of very large amplitude which 
would produce no destruction, and that at two neighbouring sta- 
tions it was only the shocks which had similar directions, The 
motions were generally performed in ellipses, like the figure 8, 
spirals, and in a complexity of directions too intricate to define. 
The vertical component was relatively so small that it might 
usually be neglected. In the vicinity of an epicentrum there was 
without doubt much vertical motion. Of this, however, the 
author had no experience; but he concluded that the area of the 
anaseismic wave was relatively small, and that if the effects of 
the horizontal shock could be nullified, much destruction might be 
prevented. Experiments had shown that earthquake motion 
might be partially avoided, either by making a seismic survey of the 
area on which it was intended to build, and then selecting a site 
where the motion was comparatively small; or by adopting free 
foundations, or by using deep foundations, The author described 
a series of earthquake stations he had established on the premises 
of the Imperial College of Engineering, Tokio, which included an 
area of 10 acres. The differences in the amount of motion ta 
some of these stations showed that, in the same earthquake, 
buildings in certain positions would have been destroyed, 
while others on the same limited area would have been practically 
uninjured. The authorities in Tokio had since discussed the 
feasibility of making a seismic survey of the whole city, or at 
least of those portions where it was intended to erect large and 
important buildings. Some years ago the author made —— 
ments to determine the difference in the range of motion on high 
ground as compared with that experienced on low ground. The 
result obtained in Tokio showed that there was least motion on the 
hills. This rule appeared to be reversed in Yokohama. 

With respect to free foundations, the author had erected a 
building, 20ft. by 14ft., constructed of timber, with a shingle 
roof, plaster walls, and a ceiling of laths and paper. The 
building rested on 10in. shells, supported on cast iron plates 
with saucer-like edges fixed on the heads of piles. Above the 
shells, and attached to the building, were cast iron plates, slightly 
concave, but otherwise similar to those below. From the records 
of instruments placed in the building, it woald appear that at the 
time of the earthquake there was a slow motion backwards and 
forwards, but that all the sudden motion or shock had been 
destroyed. Although this device somewhat mitigated the effects 
of earthquakes, the motion produced by walking, by the wind, and 
by other causes, resulted in effects much more serious than those 
due to ordinary earthquakes. To increase the rolling friction, the 
author next employed 8in, shot, and after that lin. shot. The last 
attempt was to support the building at each of its six piers upon a 
handful of jin. cast iron shot resting on flat plates. By this 
means friction had been so much increased that the house stood 
solidly, and unless its free foundations were pointed out, the pecu- 
liarities of the building would not be noticed. Its movement 
at the time of an earthquake was very small. If still finer 
shot and in greater quantity could be employed, the resultant 
advantages might be increased. These experiments showed that 
light one-storied buildings, like bungalows, built of wood or iron, 
might be put up so that sudden horizontal motion of the ground 
could not be transmitted to them. Experiments with regard to 
deep foundations had been carried out in a pit 10ft. deep and 4ft. 
wide. At the bottom, where there was a natural hard earth, a 
seismograph proved that there the motion was always very small, 
The question of how to avoid destruction, due to the acquisition 
of momentum, was then discussed. It was pointed out that 
stresses and strains applied horizontally had chiefly to be dealt 
with, and not those due to gravity. This was illustrated by an 
ordinary masonry arch. For vertically-applied forces this was 
stable, whilst for horizontally-applied forces its stability solely 
depended upon the adhesion of the material which cemented 
it together. An examination of many brick arches which had 
been cracked by earthquakes showed, among other points, that 
if archways were indispensable, they should curve into their 
abutments, and not meet them at an angle. Another important 
rule was to avoid coupling together two portions of a structure 
which from their position were likely to have different vibrational 
periods, A remarkable example had been afforded in Yokohama 
after the earthquake of the 20th of February, 1880, A moderately 
high factory comer g was supposed to require support; it was 
therefore connected by an iron band to a neighbouring building. 
When the earthquake came, the band cut it in two. Chimneys of 
bungalows were Rabie to destruction due to difference in vibrational 

riod. By themselves, either the chimneys or the roofs of the 

ungalows would have been secure, but when in contact they had 
been mutually destructive. If united, the various parts of a 
building, having different vibrational periods, should be connected 
by bonds so strong as to be constrained tomoveas a whole. Other 
observations indicated that in a severe earthquake the difference 
in phase of the portions of the building at the two sides of a crack 
sometimes reached two millimetres; from which it was deduced 
that portions of a building not likely to synchronise in their 
vibrational period ought either to be petty tied together, or 
else, by joints intentionally left during its construction, be com- 
pletely separated from each other. Finally, the author observed 
that in the construction of buildings in countries liable to earth- 
quakes the most important principles to be followed were :— 
First, to —, against horixontally-applied stresses ; a 
to allow all parts of the building with different vibrational periods 
either to have freedom amongst themselves, or else to bind them 
securely together with long steel or iron tie-rods, especially at the 
pr ag near corners; and, thirdly, to avoid heavy super- 
structures, 


























AN American paper says: ‘Small fly-wheels, cast hollow and 
loaded with lead, is a foreign notion that promises to become 
popular in this country.” 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 26th. 

To-pAy’s advices from various manufacturing sections through- 
out the, United states indicate a steady improvement in several 
cases, chiefly in iron and steel. Brokers to-day received urgent 
inquiry from buyers of old rails in the interior, but are unable to 
fill orders, as rails cannot be had. Old steel rails are in active 
demand, and tide water quotations are 15dols. to 16 dols, 50 c. 
American Bessemer is steadily advancing, and English is held more 
firmly. The pig iron industry is steadily improving, both north 
and south, under the active demand, and local brokers are now 
negotiating for large deliveries during the first quarter of the year 
on a basis of 16 dols. to 17 dols, for standard forge and 17 dols, to 
18 dols. 50c. for two and one foundry irons. Buyers in Scotch 
report increased inquiry, and the American imitation of Scotch iron 
is in very active demand at 1dol. per ton higher price, Tin is in 
active demand at 20°55; tin plates, 4°40; lake copper, 10°45 ; lead 
4°65; spelter, 4°40. A general strengthening of prices is probable 
during January, owing to the course of consumers of iron, steel, and 
metals throughont the United States in departing from the hand- 
to-mouth policy of the past two years, and anticipating require- 
ments one to two months, ‘The bar, sheet, and plate mills will also 
resume full time January 1st. Angles and plates are selling at 
2 cents; sheet iron, 3°5 to 4cents; merchant bar, 1 dol. 50c..to 
ldol. 80c. Old rails are 20dols, to 21 dols. nominally. Manufac- 
turers of textile machinery report an influx of orders of all kinds 
for cotton, woollen, and silk mills. Three silk mills will be erected 
during the coming season. The industry is extending Westward, 
and Eastern Pennsylvania, the centre of the anthracite coal field, 
has been selected as the point for the establishment of new enter- 
prises. The latest advices from the industrial centres in the South 
show that an improvement there is as general as here, and that 
crude iron has advanced 50 cents to 1dol. per ton; that the 
cotton mills are full of orders, and that railway enterprises are 
being pushed forward under favourable weather. Large tracts of 
lumber land are offered for sale, and in view of the fact that rail- 
roads will penetrate these new regions, the properties offered are 
attracting the attention of capitalists, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change in Wolverhampton yesterday, and in Birmingham 
this—Thursday—afternoon, interest was chiefly centred in the 
probable effect upon selling prices of iron of the reduction in 
ironworkers’ wages. Merchants are already intimating that new 
orders must be subject to a drop of something like 2s. 6d. per ton. 
Makers will resist the demands as long as possible, and they declare 
that prices are already at such a point that there is no room for 
further ease. The lower wage rate only means a lessened cost of 
production of about 1s. 3d. upon bars, and possibly 2s., or slightly 
more, on the thin gauges of sheets. 

Thin sheet makers report that orders at the moment are not so 
numerous as lately, but they are nevertheless well occupied. The 
Continental, United States, and Australian demand keeps up, 
upon the whole, well, Working-up sheets are quoted £10jto £11, 
and stamping sheets, £11 to £12. 

Galvanisers are busy upon sheets, but a great Pe epee of the 
work is going to the colonies on consignment, and this keeps prices 
very low; 24 w.g., bundled, delivered Liverpool, are quoted 
£10 15s, to £11 of average quality. Some buyers are purchasing 
for much less, 

Concerning prices, the basis of £7 10s. per ton for marked bars 
is still adhered to, but the actual sales effected at this figure, or 
even at £7, are very limited. Excellent bars are abundant at 
£610s. Unmarked iron is quoted from £6 5s. down to £5 5s, In 
hoops a fair amount of business is doing at £5 7s. 6d. to £5 10s. 
for common sorts. Gas tube strip has changed hands this week 
in considerable quantities at £5 2s. 6d. Galvanising sheets— 
singles—are £6 7s. 6d. and upwards, and merchant sheets £6 5s. 
and upwards. Galvanising doubles are £6 10s. to £6 15s., and 
latters £7 12s. 6d. to £7 15s. per ton. 

The unmistakeable revival in the American iron and steel trades 
is exciting hope for the new year amongst watchful members of 
the Staffordshire iron trade. A sustained revival in the United 
States always, it is pointed out, reflects itself in an improved state 
of the English iron and steel trades. At the moment, however, 
new business is largely suspended until after the quarterly meet- 
ings of next week. 

Much interest has been excited here by the success of Messrs. W. 
Briscoe and Sons, merchants, of Wolverhampton and London, in 
securing from the Government of Melbourne the contract for 
40,000 tons of steel rails. It had been thought that the Inter- 
national Railmakers’ Combination would have secured the work, 
but it is supposed that Messrs, Briscoe managed to underquote the 
Combination. Messrs, Briscoe are understood to be seeking 
German as well as English tenders, It is believed that the German 
mills will probably accept the lowest prices, and so get the bulk of 
the work, though some 2000 tons have already been placed with 
Messrs, Cammell and Co., Sheffield. 

Mr. Alderman Avery, the president of the Iron Trade Wages 
Board, has awarded a reduction of 5 per cent. in the wages of 
millmen, and 6d. per ton in the wages of puddlers, The employers 
had asked for a reduction of 10 percent. The award does not 
come into operation until the 16th inst., and is to remain in force 
for three months’ certain. After that it may be terminated by 
either side on a month’s notice. Puddlers’ wages now become 
6s, 9d. per ton. 

Although Messrs. J. B. and S. Lees, West Bromwich, have been 
able to get men to operate their thin sheet mill at 10 per cent. 
reduction in the wages, yet the hands who have refused to accept 
the reduced scale continue to agitate against the step. A meeting 
of delegates from West Bromwich, Great Bridge, and Tipton 
districts has been held, and the meeting pledged itself to support 
the men who are out on strike. 

Numerous inquiries are still upon the market for pig iron tc be 
delivered over the ensuing six and nine months. Heavy sales 
could be made if sellers were prepared to accept the prices offered. 
This is particularly the case as regards Midland brands of pigs; 
but principals step in and prohibit the acceptance of the business. 
They are holding for more money than buyers will at present give. 
Northampton pigs are quoted 38s. 6d. to 39s., delivered to con- 
sumers’ works. The Wingeworth brand of pig is very firm at 
39s. 6d., and orders at less have this week been refused ; and other 


cylindrical buoys, to be made of best quality Siemens steel, which 
are needed by the Trinity House Corporation. 

I have previously announced that Messrs. Simpson and Wood, 
engineers, James Bridge, are the contractors for the erection of the 
International Exhibition buildings, which are to be opened in May 
in Liverpool. ‘The time allowed for the completion ot the contract 
was so short that it would have been almost impossible for the 
ironwork to be made and erected in the time. Messrs. Simpson 
and Wood, therefore, have purchased the extensive building in 
which the Belgian Exhibition was held during last year at Ant- 
werp. Hundreds of men have been employed in taking down 
that structure, and are now employed in re-erecting it upon a 
different plan in Liverpool. The Antwerp Exhibition covered 
something like ten or eleven acres, and the Liverpool Exhibition 
will cover a greater area, for an additional annexe is included in 
the design. ‘There are more than 1500 tons of ironwork to be 
removed and re-erected, while of glass and zinc for the roofing 
there are some 200 tons to be used. The contract runs into many 
thousand pounds. All this ironwork is to be enclosed, not by 
brick, but by timber, of which some thousands of tons will be used. 

Bridge builders learn without satisfaction that the Australians 
are becoming their own bridge builders. A good contract has just 
been received by a Wolverhampton merchant firm, who have a 
large Australian connection for bridge iron for one of the Australian 
colonies, and the colonists will th lves make the structure. 
The order has found its way from the merchants’ hands to one of 
the North Staffordshire ironworks. 

Iron pipe founders in Staffordshire are discussing this week the 
success of Messrs. McFarlane and Co., Glasgow, and the Stavcley 
Iron Company, in having divided between them the contract for 
50,000 tons of pipes given out by the Manchester Corporation. It 
is understood that the delivery is to extend over more than three 
years. The work is therefore deemed rather risky for the con- 
tractors. Nevertheless, pipe founders here admit that they would 
be glad of the opportunity for tendering for any other big job, 
should any such come out by any chance, even if the delivery was 
prolonged. 

I have previously spoken of the sharp competition which hard- 
ware manufacturers are experiencing from Germany. That com- 
petition is increasing. Merchants here are now buying wire nails 
and iron wood screws of German make greatly under Messrs. 
Nettlefold’s prices, and of a quality and finish which are perfect. 
South American merchants are also placing orders for axes and 
other edge tools with German makers at prices much below those 
which Birmingham and Wolverhampton edge tool manufacturers 
can accept. Manufacturers here are declaring that the only solu- 
lution of the difficulty will be either imposition by Government of 
import duties or the working of longer hours by English workmen. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—During the past week business has scarcely settled 
down sufticiently after the holidays to afford any really trustworthy 
basis for an estimate of the actual condition of trade. There is, 
however, but too plainly evident an absence of any indication ot 
improvement; there is still no weight of business coming forward 
or in prospect, and the tendency of prices is rather towards 
weakness than firmness. There is, in fact, nothing in the present 
outlook to encourage the hope that the new year is going to bring 
forward better trade than has been experienced during the year 
just closed. In the pig iron trade a depressing effect is produced 
by the heavy stocks held at Glasgow and Middlesbrough, which 
would seem to render the ruling of low prices almost inevitable for 
some time to come; hematites have sunk back into quietude under 
the advanced prices which makers have recently been asking; 
finished ironmakers have very little work before them, and to keep 
the forges running from hand-to-mouth are compelled to accept 
prices that are under cost, whilst buyers hold back in the expecta- 
tion that the reduction in wages will result in some further con- 
cessions in their favour. The prospect in the engineering trades 
is very discouraging. With the resumption of work after the 
holidays numbers of men have been stopped, and many of the 
shops have had to be put on short time. 

The Manchester iron market on Tuesday brought together a 
fairly good attend , but busi was extremely flat. For Lan- 
cashire pig iron makers were quoting their late rates of 39s. for 
forge and 39s. 6d. for foundry, less 24, delivered equal to Man- 
chester. One or two inquiries were reported, but any actual 
offers were at under the above quoted figures, and there is little 
doubt that the present condition of trade would induce makers to 
concede something on their list prices rather than allow business 
to pass. The only business reported in district iron was a mode- 
rately large sale of one of the better class brands at about late 
rates; in many cases sellers were without quotations, but judging 
from the excessively low prices at which second-rate brands could 
be bought, it is evident that makers will have some difficulty in 
maintaining the rates which were being quoted before the close of 
last year. North-country iron is decidedly easier, the best-named 
brands of foundry not being quoted at more than 41s, 4d. net cash, 
delivered equal to Manchester, whilst good ordinary brands could 
be got at considerably under this figure. 

For good foundry hematites the average quoted prices for delivery 
into the Manchester district were about 53s. 6d. to 54s., less 24; 
but buyers were not disposed to pay these figures, and in some 
instances sellers were prepared to taxe lower prices to secure orders. 

In finished iron trade generally was reported as very quiet. 
Rather more inquiry seems to have come forward in one or two 
departments, chiefly in hoops for shipment to America, and some 
moderate sales have been made at low prices. In other depart- 
ments, however, the tone is reported as quieter, if anything, and 
prices continue very low. For anything like forward delivery 
makers quote £5 5s. for bars equal to Manchester, but for prompt 

pecification in quantity £5 2s, 6d. is being taken in most instances. 

The most important matter of interest during the present week 
is the movement for a general reduction of wages in the engineer- 
ing and iron trades of the district, and which is practically the 
aye for similar general movement throughout the country that 

as been set on foot by the Iron Trades Employers’ Association, 
In my “Notes” of last week I intimated that a general under- 
standing had been arrived at amongst the employers in the various 
industrial centres that a general reduction in wages should be 
made. This has already been commenced in the leading ship- 
building districts; but as regards the general engineering and iron 
trades the first announced step in the direction of reducing wages 
has been taken in the Manchester district, which also took the lead 
in advancing wages in 1882, and in view of the importance which 
attaches to the action now being taken here, it will be as well if I 
quote in full the circular which has been sent out this week to the 











good Derbyshires are quoted at 40s. delivered. Lincolnshire pigs 
are 4ls, to 41s. 6d.; the Thorncliffe—South Yorkshire—brand, 
50s.; North Staffordshire, about 47s. easy ; and hematites, 54s. as 
an average. 

The outlook for constructive engineers in 1886 is not without 
features of encouragement, Engineers here are not disposed to 
believe that although the new large Chinese loan may be raised in 
Germany, yet that the contracts for the railways and other public 
works needed by the Chinese Government will be given exclusively 
to Germany. Local firms are hoping to by-and-hye get some of the 
work, The increased expenditure of the Indian Government, 
under the head of railways and some other works, is also a source 
of gratifying expectancy for the new year, Again, it cannot but 
be that if the promising Congo Railway scheme is carried 
through by Manchester, good orders in connection therewith will 
fall to Staffordshire and district firms. 

An attempt will be made to secure for this district the contract 


bers of the Employers’ Association :—- 

Tue Iron TRaDEs EMPLOYERS’ ASSOCIATION, 

ANCHESTER. January 4th, 1886, 
Re Reduction of Wages in the Manchester District. 

Dear Sirs,—At the meeting of the members of this Association, and of 
other employers in the iron trades of this district, held in these offices on 
Tuesday last, December 29th, 1885, I was instructed by resolution to send 
to you, and to every member in the district, duplicate copies of the noticu 
for the reduction of wages which had been agreed upon on the 22nd, and 
finally confirmed on the 29th ultimo. 

Printed copies of the notice are enclosed herein, and in connection 
therewith, I have also to send you a copy of the undertaking, which was 
signed by the members present, and fixes the date for putting up the 
notice, and carrying it into effect. The document runs as foliuws, 


‘* We hereby undertake to put up a notice in our respective works on 
or before the 9th day of January next, that we will reduce the wages of 
our workpeople to the same rates at least as were in force in 1879. And 
we undertake that this reduction shall come into force within 14 days of 
the above date.” 

I shall 








for workshop machines which the Southern Mahratta Railwa 
Com is about to give out. Some makers of steel buoys will 
also tender for the order for twenty-five spherical and twenty-one 


be glad to send you additional copies of the printed notice if 
you require f them, and will forward them upon receipt of a note from you 
10 
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THE ENGINEER 








JAN. 8, 1886. 











Notices for reductions of have been 
engineering districts. In Belfast—the lowest rated engineering district 
in the kingdom—the men have at once pted the reducti In 
———- and Birkenhead, uniform notices were posted up on the last 
day of the old year,,and the reductions will come into force on the 22nd 
inst. In Glasgow and on the Tyne and Wear, and at Barrow-in-Furness, 
notices for reductions have been given, and the movement is evidently 
ifa eral character. 

I be glad to bear that you have received the enclosures, and have 
dealt with them in the manner provided by the resolution.—I am, dear 
Sirs, yours truly, 


ted in many of our chief 





E. Hurcenines, Secretary. 

The following is a copy of the notice referred to in the above 
circular :— 

Notice ro WoRKMEN.—In q of the dep d state of trade 
and the high cost of production in this district, the wages of all workmen 
in these works will be reduced about 7} per cent., or to the rate paid in 
the early part of 1872. This notice to take effect on the last pay day in 
the present month, January 9th, 1886. 

This reduction in wages will not come upon the workmen by any 
means as @ surprise ; in fact, the course of action to be taken when 
the reduction should be put in force has of late been one of the 
most serious questions they have had in view. Nothing definite 
has of course yet been decided upon. Already an exceptionally 
large number of members are on the books of the trades’ union 
societies for out-of-work support, the number being almost double 
as compared with this time last year, and this has n 
entailed a serious drain upon the resources of the societies. It is 
therefore very questionable whether the societies are in a position 
to enter upon anything like a general strike, and, so far as I have 
been able to gather, the feeling is rather in favour of opposing the 
reduction by fighting one single firm that may be the best 
employed in the district. The societies assert that they are 
exceptionally strong in the best firms, and by fighting one firm, 
where they can do the most injury, it is evidently thought they 
may have some chance without incurring the large outlay which 
would be incurred by a general strike. Of course, if such a scheme 
were attempted, the employers would be able to meet it by a 
orn th —~ b partial 

n the e business has been very ly resumed during 
the past week. Many of the colliers had only on Wednesday got 
into full work after the holidays, and in the market there has been 
only a poor demand generally for either house-fire coals or fuel 
for iron making and steam purposes. The rates of last month re- 
main the basis for quoted prices, but except that for house-fire 
coals prices are steady, the tone of the market is weak rather than 
firm, and inferior descriptions of slack are pressed for sale at 
extremely low figures. 

’ Barrow.—The iron trade has opened in a fair position with the 
new year, and the probabilities are that the demand, which 
the present is more active than it has been for some time 
will improve as the season advances, and that more business wi 
be done with foreign and colonial consumers than has been the 
case during last year. The make is still comparatively small, and 
the furnaces are more than half of them out of blast. Stocks 
are not so large as they have been, and they are likely soon to be 
reduced, as steel makers who have enlarged order sheets to deal 
with are using more iron. Further orders are expected from 
America for rails, but the continental and colonial demand is very 
much restricted. Prices are steady at 45s. per ton for No. 1 
Bessemer net at works, prompt delivery, 44s. 6d. Nos 2, 44s. No.3 
43s. to 43s. 6d. No. 3 forge and foundry iron. Heavy sections of 
steel rails £4 15s. per ton net. Shipbuilders have not secured any 
new contracts, and very few are offering. Rumours are afloat that 
a considerable reduction will soon be brought about in working 
men’s wages in this and other trades. The engineering trade is 
very quiet, both in the general and marine departments. 

Considerable progress has been made of late in the construction 
of the high level bridge at Barrow. The Furness Railway Com- 
pany has been engaged in doubling the width of that portion of 
the bridge which spans the docks and the railway, and it, has 
added another hydraulic drawbridge in the centre across the 
entrance from the Devonshire to the Buecleuch Docks. The Cor- 
poration of the town have nearly completed the work of ing 
the bridge from the railway into the main street of the town. Two 
lines of tramways will cross the bridge, and when completed this 
work will not only prove one of the most useful, but certainly one 
of the most imposing and attractive features in the town. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Victorian steel rail contract continues to excite much 
interest. It was a surprise to find that it had been taken by 
Messrs, W. Briscoe and Sons, Australian merchants, of Wolver- 
hampton and London. The e tion was that the steel rail 
ring would secure the work, and there is only one explanation of 
Messrs. Briscoe’s success—that they underquoted the syndicate, 
The price is not known, and probably will not leak out for some 
time; but if the steel rail makers of South Wales, Sheffield, and 
Barrow are successful in tendering for such quantities as Messrs. 
Briscoe may offer, a pretty shrewd guess will be given of the price 
received by the con 

The “‘ scare” of the week has been the publication in the Times 
of the formidable combination formed by Germany to establish a 
commercial monopoly in the Chinese Empire. The scheme has 
been, in vulgar parlance, “‘ blown upon” so early that our autho- 
rities may have time to put the Chinese on their guard against the 
insidious purposes of the German Confederation; but if the three 
plenipotentiaries now on their way to China should be successful 
in their mission, all hopes of England having a share in the great 
business anticipated from the opening up of the Celestial Empire 
must be abandoned. It is remarkable how widely and effectively 
Germany is competing with England for the commerce not only of 
the new markets in the East, but of the old ones in the West. 
China is the latest example of the first, and each day furnishes 
fresh evidence of the second. 

A Sheffield house of the highest standing in the cutlery world 
found their name stuck upon a sixpenny knife exposed for sale in a 
local ene ag window. The knife was not badly made, and 
being admirably finished, was a remarkably good sixpenny worth. 
It was ivory-handled, and two bladed. The principal of the firm 
whose name had been thus falsely used told me that the ivory 
scale could not be bought in the ordinary way of ing for less 
than 6}d., and yet the whole knife was offered retail at 6d. How 
was it done? The knife was a German production; but the 
Germans, clever as they are, do not make real ivory, and must 
| it in competition with other firms at the ordinary market 
value. 

The Shefield Daily Telegraph, at the end of every year, makesa 
careful analysis of the condition of local limited companies in the 
district, or the shares of which are mainly held in the locality of 
Sheffield. The figures, as given this year, are so appalling that they 
have excited general surprise, and have been quoted on every side. 
The companies dealt with are mainly connected with coal, iron 
steel, cutlery, ordnance, plated goods, edge tools, &. Tbe total 
called up value of forty-four companies is £11,822,630, and the 
present market value is £9,406,135, the net depreciation on the 
whole being, of course, the difference between these figures— 
£2,416,495. This is an enormous total, but great as it is, does not 
represent the entire loss sustained by investors under the Limited 
Liability Act in this district. Many companies, whose i 
record was very black, have disappeared altogether, fed in 
ruinous liquidation, and in other instances the shares which now 
are at a di ¢ were purchased at long premiums. Of the whole 
forty-four companies, only nine showed an increase in value 
os capital in 1885, the increase amounting to £1,410 
wi aoe companies showed a depreciation of no less 





,007, 
than 


£3,826,502. 
Work was fairly well resumed on Tuesday, after the holida 
and several g reported 


advices are from the Uni! 





States, Canada, India, and Australia. In several of the a oa and 
edge-tool establishments there will be little done before February ; 
but it is anticipated that spring will be busier than the opening 
months of last year, and energetic efforts are being made to retain 
the old markets and possess the new. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tone of the Cleveland pig iron market has not improved 
during the last few days, the heavy incroase of stocks both at 
Middlesbrough and at w having a very depressing effect. 
At the market held at Middlesbrough on Tuesday there were but 
abl prospects before tbe bufers aro unwiling to purchase exc 

pects before are unwi to except 
for the supply of their immediate needs, and they offer ay 
3ls. 1}d. per ton for No. 3g.m.b. Merchants, however, refuse to 
accept less than 31s. 3d., ana makers quote 3d, to 6d. per ton more. 
The demand for forged iron has slightly improved now that some 
of the mills have resumed work, but not more than 30s. 6d. per 
ton is obtainable. 

There are some buyers in the market who are willing to give 
31s. 6d. per ton for warrants, but holders ask a shilling more. No 


business is done. 

Large quantities of Cleveland pig iron are still being sent into 
Messrs. Connal’s store. On Monday last their stock had risen to 
144,391 tons, being an increase of 7559 tons during the week. 

Certain of the rolling mills at Stockton, and those of Messrs. 
Dorman, Long, and Co., at Middlesbrough, resumed operations on 
Monday last, and continue working on the specifications which 
have accumulated during the holidays. ere is, however, no 
improvement in the demand, and prices remain tered. 

Cleveland ironmasters’ statistics for the month of December 
and for the whole of last year have just been issued. The make 
of pig _ of all kinds bey By-—yeoonl was 214,491 =. — 
output during the year was i x 
less than in T3834. The to Cle - 

an 


represen 
increase for the month of nearly 47,000 tons. At the end of 1884 
the stock was only 338,689 tons, it has therefore risen 178,799 
tons during twelve months. 

The shipments of pig iron from the Tees during last month only 
amounted to 57,421 tons, of which more than half was sent to 
Scotland. The total quantity of pig iron —— last was 
841,799 tons, or 85,057 tons less than during 1884. Of Scot- 


ve. 


for | land took 358,452 tons ; Germany, 119,398 tons ; Holland, 75,016 


tons; aad France, 53,155 tons. 

The average net selling so of Northumberland coal during 
the three months ending November 30th last was 4s. 9°36d. 
ton. Under the provisions of the sliding scale in force in that 
county, the wages of the colliers will be reduced 1} per cent. 

The vessels built in Tyneside shipyards last year amount to a 
total capacity of 25,057 tons, or 3854 tons less than during 1884. 
On the Wear forty-six vessels were built, amounting to 61,768 tons, 
as compared with seventy vessels, of 98,424 tons, during the pre- 
vious twelvemonth. 

Messrs. Bolckow, Vaughan, and Co. have decided to make cer- 
tain alterations and extensions in their steel-making plant. Inas- 
much as they have hitherto had only two Siemens furnaces, the 
produce of which in ingots could not exceed 300 tons per week, it 
was quite clear that they would be driven to put up more. Their 
plate and angle rolling machinery is equal to at least 1000 ay 4 
week, and requires about 1400 tons of ingots to keep them in full 
operation. The recent decision of Lloyd’s Committee excluding 
for the present all basic steel from being used in ship- 
buildi ) 
the y alternative against allowing this of their plant 
to remain idle. There is now considerable danger of steel- 
making by the Siemens process being overdone, even in the North 
of England, where hitherto manufacturers have nm rather 
behindhand. Thus, in addition to the new plant about to be put 
down Messrs. Bolckow, Vaughan, and Co., and the extensive 
plant of the Consett Iron — , there are the steel works 
just completed by Palmer’s Shipbuilding and Iron Company, at 
Jarrow, and also a somewhat smaller w in operation at Spenny- 
plants for the are cr ow tri: 
plants for the of making castings, viz., pencer 
and Sons, at New urn, near Newcastle ; that of the Wolsingham 
Steel Company, and that of Messrs. Butler Brothers, at Middles- 
brough. ne sae sufficient work in ship and boiler 
building to employ fully all these places, but they are being put 
down, no doubt, more with regard to future than to present needs. 

It is reported that arrangements are about to be made for the 
defence of the Tees and the ne in the river, by forming a 
submarine depdt close to the mouth of the river. It does not yet 
appear, however, in what way this submarine chamber will be used. 

The failure has been announced of Messrs. G. E. Casebourne and 
Co., iron merchants, West Hartlepool. A heavy bad debt which 
they have made with a ae Se at Genoa is said to be the 
cause. Two or three Cleve firms will suffer, but not to any 
very great extent. A vessel laden with over 1000 tons of section 
iron was just about to leave Middlesbrough on t of Messrs. 
G. E. Casebourne and Co., when she was by the manz- 
facturers. It is thought that there will be su t assets to pay 
a good dividend to all those who have unfortunately become 
involved. Messrs. Wigham, Richardson, and Co., of Low Walker, 
near Newcastle-on-Tyne, have received orders for five iron ships, 
which they will commence to build immediately. There seems to 
be a reaction at present at most of the Northern a ports 
in favour of iron as against steel. This is, perhaps, only the 
natural result of the troubles which have recently with 
regard to the latter material. Although there is still a large 
number of vessels, especially steamers, laid up in port, there has 
been during the last two or three weeks a largely-increased inquiry 
for new ones. At some — new vessels, fitted with triple ex- 
pansion engines and all latest improvements, will pay a dividend 
to their owners, even at the present low freights; and it is such 
minimum prices that are now being offered. Not much business 
has yet resulted, but several negotiations are in pro 
much as labour and material are both down to their lowest ebb, 
any shipbuilding carried on at present must prove in the future an 
excellent investment. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been comparatively little ye | in the iron market 
sibs cba tums base gusstety Uheosh tor. uns pa of Ss 

ublic wor! ve practically or @ grea of the 
a and so also have been the collieries. The iron market 
re-opened on Tuesday, but has been compara vely depressed. 
The shipments of pigs in the past week were » amounting 
4955 tons, as compared with 4670 in the preceding week, and 
5815 tons in the ding week of 1885. In the course of the 
week between 2000 and 3000 tons have been added to the stock in 
Messrs. Connal and Co.’s stores. 

The warrant market closed on Thursday, with —- at 


See ea Orta ele renee Or tae OA ta ten tone 
at 41s. to " in reco to 41s. \. e 
te ‘ cash, On Wednesday 


was flat in the afternoon at 40s. 11 
business was done at 40s. 9}d. to 40s. 3d. cash. To-day— 
Tt . = otha took place at 40s. 14d. to 40 44d. cash, 
osing wit! ers & 

The market 





40s. 4d. cash, 
values of makers’ iron are as follow:—Summerlee, 
Coltness, 





e 
f.o.b. at Glasgow, ton, No. 1, 51s, and No. 3, 44s. 6d.; 
49s. 94. and 45a, bd.; Calder, 60s. 6d. and’ 436. 6d.; Langloan, 
46s, 6d, and 44s, 6d.; Gartsherrie, 45s, 9d, and 43s.; Carnbroe, 


no doubt compelled the step in question, as | ord 


to | as te SL 





45s. and 43s.; Clyde, 45s. and 42s.; G.M.B., 41s. 6d. and 39s.; 
Shotts, at Leith, 47s. and 46s.; Carron, at G mouth, 47s. 
and 46s.; Kinneil, at Bo'ness, 4s, and 42s, 6d.; G ock, at 
Ardrossan, 46s. and 42s.; Eglinton, 41s, 6d. and 38s. 9d.; Dalmel 
i , 438. 6d. and 40s, 6d. 

e Scotch steelmakers held a meeting a few days ago to re- 
consider the question of prices and certain other matters connected 
with the trade. No changes were resolved upon, but it is probable 
that another meeting will take place at an early date. Only one 
of the Scotch companies lays itself out to manufacture steel rails, 
and it is not expected that much work of this description will come 
to Scotland at present. The quality of the Siemens steel which 
they make for shipbuilding and engineering has, however, been 

ved to be so universally excellent, that the Scotch makers are 
ikely to maintain and extend the excellent position they occupy 
with respect to it. 
The Committee of Selection of the Manchester Town Council 


have awarded a ion of the Thirlmere cast iron pive con- 
tract to Messrs, ‘arlane, ae on Co., of the burn 
Ironworks, Glasgow. The firm has en throughout the 
year with the 8: pipe contract, which 


| be completed in the 

course of the next few months, and their success in the 
order, the money value of which is stated at £11 

will enable them to keep their extensive works fully — A 

is understood that the greater p: ion of the pig iron for casting 

the pipes will be im from Middlesbrough. 

The oe week’s shipments of manufactured iron and steel 
from the Clyde embraced a steamer in pieces, worth £7420, for 
Rangoon ; i , £4800; sewing £5000; steel goods, 
£4920; and general iron manufactures, £12, 

The coal trade has been quiet in the past week, on account of the 
New Year holidays, and the re yd are therefore smaller than 
usual, The ay despatched from Glasgow was 17,947 tons; 
Greenock, 1416 tons; Irvine, 1345; Ayr, 6417; Troon, 5837; 
Leith, 3126; and ry 2920 tons, 

In the West of Scot the miners in some districts have been 
of December for an 


advance of 6d. a day. Some of the masters ma: bly concede 
land | the demand for a little, bat tho ciate of the tendo 6 ned Guth os to 


hel — in Fife and Clack: in 
7 le an mannan 
the coal . The 
ear, the minimum rates being 
and 6s, 3d. per ton f.o.b. at Burntisland, 
trade of the Clyde in the past year gives an 
gate in pean LNT: tons, being 117,422 tons over that 
of 1884, and 79,585 tons more than in 1883. The outward tonnage 
has 14 tons, a decrease of 18,521 tons as compared 


i 
E 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

It is gratifying to be enabled to state that the two leading staple 
industries, iron and coal, are showing better form and tone with 
the New Year. Coal, perhaps more than iron and steel, is yielding 
more promising signs, and this extends alike to house and 
steam coal. In reference to steel, it is confidently predicted that 
large orders are forthcoming. One of 40,000 tons for the Victorian 
Government has already gone to the North, and I have heard that 
the Welsh ironmasters were asked to send in tenders for a portion 
of this, but that their figure was too high to leave sufficient margin 
for profit to the Wolverhampton merchant who obtained the Vic- 
torian order. I do not think our makers would refuse any reason- 
able offer unless they have good grounds for expecting substantial 


ers. 
Stock is now held to a round amount in several quarters, 
and if expedition is of importance orders could easily be 
attended to with only the delay of conveyance to the pod owe | 

If the ex trade does not come in, there will be a strong 
feeling in favour of check-mating Germany by putting import 
duties on their uctions to us, 

The Cardiff shipments of iron and steel last week amounted to 
4600 tons. From Newport, Mon., there were some le 
cargoes sent : 1900 tons to Bombay; 1055 tons to Rockhampton ; 
650 tons to Colombo ; 250 tons to Paysanda; and to Colombo, 
1823 sleepers. By rail also some consignments of rails and bars 
for home use, 

The total coal exports from Cardiff last week were close upon 
132,000 tons ; from Newport, 31,700 tons; and 23,240 tons from 
Swansea for foreign destinations. It will be seen that quantities 
do not as yet vary much from those of the last quarter, but we are 
assured that the promise is better, and very likely the next totals 
we record will bear this out. Prices are firm best qualities ; 
seconds somewhat, according to the need of the buyer, 3d. 
and even 6d. per ton being ‘added or subtracted according to bulk 
or pressure for shipment. Steamship owners are rather dolefully 

nee-sheets for the last Z . If coalowners 
and ironmasters suffered, so most dly did steamship owners. 
The trial —— a heat de _ has — the life of 
the three i r iff, Newport, and Swansea. 

Subscriptions = being solicited in aid of the Mardy explosion 


for 





fund, we hope, be forthcoming. Some years ago I 
advocated ir columns the necessity of making it legally 
com landowners to contribute a fraction per ton out 


w 
of their owen towards miners’ accidents. My contention was 
this: that owners of farms which were worth -— £20 a year 
before the development of the coal beneath them, suddenly became 
enriched to the extent of several thousands sterling per annum, 
and it was a moral obligation upon these to contribute. Some- 
thing like five years have passed, and ‘‘ moral obligation” has 
brought little fruit. Men getting £20,000 a year from the Rhondda 
Valley do not give a pennypiece towards the fund, and in the 
event of an ent such as ly, dole out a £10 cheque only. 
This scandal is being strongly discussed, and I shall fully expect 
that Sir W. T. Lewis will —— . the matter and endeavour to 

t it legally compulsory upon landlords to assist. 
of very compact wire works, fitted with best and latest machinery, 
is in the market, and efforts are being made to float it. Railway 
and canal conveniences are good. Ownmtillery men numbering 
1000, who left work at their collieries on account of a disagree- 
ment, are offering to go back on conditions which appear a. 

The Mardy pit is again at work. 1 am glad to hear that scientific 
opinion is against the theory of the explosion being due to the 
Comet light used by the masons in the arches, If this had 
been the case the arches would have been injured or affected. 
**sudden blower and a defective gauze” is now stated as the 
likely cause, and the coal dust as extending the mischief. 

The tin-plate trade has not shown any distinctive feature during 
the last week. Prices are still rather unsteady, and the “‘ three- 


penn ” in cokes, Bessemers and Siem mises to bea 
ei! Ordinary cokes were sold this week as low 


The tendency in the tin-plate trade at present is towards a 
tematic reduction of wages. The trade is fairly good, but 

c terised by spurts, and makers are less benefitted, on the 
whole, than workmen by this occasional improvement in are. It 
is contended that workmen are better paid, and out of all propor- 
as a varia- 


tion, in this industry, than in iron and coal; so I 
’ try, ; witty Works 
have given notice of this. 


tion to the stop week we shall have reduction. 

Am of house colliers is announced for the 18th, to discuss 
certain at certain collieries showing a tendency to infringe 
the spirit of the ‘‘ sliding scale.” 

Patent fuel trade dull at Oardiff and Swansea. 


The completion of the Rhondda and Swansea Seb 
g to be predicted. Itissaid that Cardiff firms will migrate 
to Swansea, but I doubt it; they may start branches, 
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NEW COMPANIES. 
— following companies have just been regis- | to 


Buenos Ayres and Mercedes Railway Company, 
Limited, 


This company was registered on the 30th ult. 
with @ cal tal. of 2600-0 , divided into 20,000 
—- and 10,000 deferred shares of £20 each 

purchase from Juan Eduardo Clark, or Mateo 
Clark, or others, so much of certain concessions 
from the Minister of the Home Department of 
the Argentine Republic, for the construction of a 
projected system of railways from B ‘oem 
to the town of San Juan, “through Rojas, Villa 
Mercedes, San Luiz la Pas and Mendoza, and also 
from Mendoza toward Chili, as relates to that 
portion of the said authorised railways which lies 
between Buenos Ayres and Mercedes, The su 
scribers are :— 


J. C. Bunten, Glasgow, managing director of the 
Andersten Foundry Company, Limited .. .. 
——_ Wallis Hunt, 26, Parliament-street, engi- 


P. Riddoch, 93, Leadenhall: ‘street, shipbroker :: 
¢ i Church, D 
Underdown, 38, King’s Be Bench- walk, bar- 


a 
F. C. Norton, 2, "New-square, Lincoln’s-inn, 
barrister oc. 48: a8. 08. 8a... 040 be ae 
E. G. Weaving, 24, Coleman-street, solicitor .. 
The number of directors is not to be less than 
three nor more than seven; qualification, fifty | 12 
shares; the first will be elected at a general 
meeting to be called for the purpose, the sub- 
scribers acting ad interim. The remuneration of 
the directors (other than the subscribers) will be 
a sum equal to £300 for each director. 








ee 





Continental Etévé Engine Company, Limited. 
This company pro) to acquire certain letters 
tent ted for the Etévé motor engine, power 

Bei taken to carry on the business of 

ical and chemical engineers and elec- 
tricians. It was registered on the 29th ult. with 
a capital of £450,000, in £1 shares, with the 
following as first subscribers :— 


A. Ban Moll, 15, New Broad-street, manager of a 
E. a J. Sher, 22, "York- -place, Portman-square, 
J. “Lichteld 6i, Layspring-road, “Leytonstone, 
t 
J. Murph: Wood- ‘lane, ‘i gate, ‘manufacturer 
E, Fickling, Crouch-h ua ie a 


R. A , 69, Hollen ad. if 
J. o— * Humes, * E., * ‘itor oad, Camber- 
we 


7 sect g : 


The maximum number ‘of deosters is to be 
seven, and the minimum three; the subscribers 
are to appoint the first, and are to include in the 
number Mr. Albert Douglas Moll and M. Jean 
Andre de Braam, the latter of whom is to be 
appointed resident director at a salary of £300 
per annum in addition to his remuneration as a 
director; directors’ qualificatior, 500 shares; 
remuneration, £150 annum for each director, 
with an additiu’ £100 for the chairman. 
Within one month of allotment a workshop will 
be opened in Paris for the manufacture of 
engines, and a sum of £1000 will be set aside for 
carrying on the same. Mr. Eugene Etévé is to 
be —s er at the works ata salary of £25 per 
mont! 





Congo Railway Syndicate, Limited. 


This syndicate proposes to acquire from the 
King of the Belgians, or other competent autho- 
rity, a concession of property, rights, and privileges 
in the Congo Free State, or any adjacent State or 
country, and to form a company for establishing 
direct and communication between the 
po and Upper Congo by the construction of a 
railway, with power to acquire and work light 
draught steamers on the river. It was registered 
on the 23rd ult. with a capital of £2000, in £5 
shares. The subscribers are :— 


*Lord Egerton of Tatton, Knutsford 10 





*J. F. phd or gad M.P., 29, Dale-street, Manchester, ° 
a’ se '@ 
*Jacob Bright, Alderley Edge, Sheffield’ *: 10 
*H. M. stcinthal, 47, Lower Moseley-street, Man- 
chester, merchant 10 
*tlenry Morton Stanley, 160, Néw Bond- street 10 
* William <eaueuatine Ciachan, Argyll, ship- 
owner Le ye ee 
W. Towers. Smith, “MR.C. 3., “86, Russell-road, 
Kensin ; 10 
*Sir James , VR Bart, M. P., Kilkerran, “ 
owt Houldsworth, M P., ; Knutsford . « & 
Sir Henry E. Roscoe, M.P., Manchester 10 
G. D. G. Taubmann, vice-chairman National 
African Company es 10 
J. H. Tritton, 54, Lombard: street, banker |: 10 
8. L. a ‘ker-street, Manchester, mer- 
Cc, Seebeck, Cle t, Manchest ve ce oe OO 
J. Jardine, Alderley Edg a oo ee oe 
. Lowcock, Broughton es © ee 10 
R. P Peacock, M.P., Gorton all, Lancashire... <. 10 
*D. Adamson, C. CE, The Towers, Didsbury .. 10 


The number of directors is not to be lees than 
two nor more than twelve; the first are the sub- 
bo yap denoted by an asterisk ; 3 qualification, 

50 in shares or stock. 


Grano-Metallic Paving Company, Limited. 
Upon terms of an unregistered agreement of 
the 8th ult., py company pro to purchase 
the interests of Messrs. Seseph Thompeon and 
John Henry Bryant in certain me Fg ‘hts, con- 
tracts, and ay oe property rela by = manu- 
facture laying ing of hone It was incor- 
ted on the 23rd ult. with.a capital of £65,000, 
£5 shares, 3000 of which are redeemable pre- 
ference shares, The subscribers are :— 


Frank Keed, Stock Exchange, = ee ee 
W. EB. Bryant, Stock Exchange, deal 
“+ Sharpe, Manor House, Datchat, ‘stock 


C. H. Wilkinson, 5, Whitehall-yard pi 
E. J. Evans, Stock Exchange, dealer .. .. 
A. Kennedy, 1, Clement’s-inn, solicitor 
Henry Johnson, 12, South-square, Gray’ s-inn 
The number of directors is not to be less than 
three nor more than seven; qualification, forty 
shares, The first are Sir John Morris, General 
T. Addison, C,B., the Hon, Henry Roper Curzon, 


te 





Messrs. W. Blewitt, J.P., Edwin Dixon, J. wn oe 4 
Saunders, J.P., and, upon completion of contrac 
ad H. pt al Remuneration, £100 per poten 


———— 


Joseph Westwood and Co., Limited. 


This is the conversion to a company of the 
business of a and contractor, bridge, 
facture arid roof, and constructional ironwork manu- 

carried on by — a Westwood at 

-yard, Millwall, was registered on the 

Ot ult. with a capital of "280,000" in £10 shares, 
with the following as first subscribers :— 


*J. Jackson, ee hn wh Eastbourne 

Ma J. Hawes, M.A., 1 4 pga oe 
T. B. Docura, Snaresbrook, Essex .. . 

C. Snares! 


, Essex. . 

R. T. Reef, 26, Parliament-strect, contractor 

*0. J. Westwood, C.E., Snaresbrook .. 

J. Toleman, Goswell-road,. _ es manu- 
facturer .. a 
The number of in is wie po be less than 

three nor more than five; = ualification, ten 

shares or equivalent stock ; the first are the sub- 
scribers denoted by an asterisk, and Mr. Joseph 

Westwood; the mae in general meeting will 

determine remuneration. 


. 
. 
ela oleae 
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PRODUCTION OF MANGANESE IN THE UNITED 
StTatTEs.—The co a of manganese ore in 1884 
was about 10,000 long tons. The total value, at 

12 dols. per ton at the mines, was 120,000 dols., 
or about the same as in 1883, the average price 
having declined 3 dols. per ton. 

KIBBLE NAVIGATION,—On the works now in 
progress for the construction of a forty-acre dock 
at Preston and the improvement of the navigation 
of the river Ribble, there are employed daily with 
the spade nearly 1000 men. Mr. Walker, of 
Westminster, entered into a contract with the 
Corporation of Preston at the beginning of the 
year 1885 for the building of the dock and the 
diversion of the river, &c., for a sum of £456,000. 
The borrowing powers of the corporation for these 
works, under the Preston Dock and Ribble Navi- 
gation Act, 1882, was £650,000. Up to the pre- 
sent time the corporation have paid to Mr. Walker 
£80,000, being, according to agreement, 90 per 
cent. of the work done. "he land, compensation, 
surveys, and other charges, a sum of £140,000 has 
been paid ; and for the deepening of the river 
near the estuary—a work not included in the con- 
tract—the corporation in September last resolved 

urchase two dredgers at a cost of £38,300, 
twelve barges to cost £35,900, and two tugs at 
£4890 each—a total of £383,980 for app 
only for the performance of work outside the 
original contract. The ry a) amount of these 
various sums, with about 000 as the engineer’s 
commission, shows that the ——— are 
already committed to an expenditure of £699,980, 

49,980 in excess of their borrowing powers. 

It will be readily understood, therefore, that 
there is much uneasiness in Preston among the 
ratepayers at the heavy drain that these works 
are likel — upon the resources of the town. 
The tions, which will occupy five 
years, the oulion of yp cory ml machinery, pe 
railways and roadways ut the dock, have yet 
to be provided for, besides the payment of a 
and repayment ‘of loans. When it was 
public meeting of the ratepayers to apply for the 
Act, the Times says it was stated that the scheme 
would cost about half a million; but it was 
asserted as confidently by two or three gentlemen 
present that it would hardly be completed for less 
than a million. 


VENTILATION OF Rooms.—In a letter to Nature 
on the ventilation of rooms, Mr. T, Fletcher says, 
the cause of the failure of the ceiling ventilators 
referred to by another correspondent, is a 
deficiency of fresh-air supply to the room. ‘* An 
ordinary chimney with a fire will, if unchecked, 
draw an amount of cold air into the room which 
would make the temperature about the same as 
that of the outside air, and without enormous 
volumes of warmed air it is, I think, impossible 
to expect any service whatever from the system 
of ventilation from ceiling flues, as recommended 
by the writer of the article referred to. Since 
writing my first letter I have seen a regenerator 
lamp attached to one of these ceiling-flues, and 
the down draught was so strong and persistent as 
to reverse the natural current of the lamp, render- 
ing its use impossible. The air inlet to my own 
rooms consists of a channel in the wall of every 
room opening into ten lin. holes at the fireplace, 
but this, of course, is utterly inadequate to supply 
one-tenth of the air required by the flue, and the 
ventilator and the ventilating-shaft supplement 
this suppl; — the wrong way.” Another 
co lent, Mr. W. Wilkinson, referring to a 
previous letter by Mr. Fletcher, says :—“‘ A very 
common source of trouble with respect to venti- 
lation is the absence of any arrangement for the 
rr. ee fires. So long as a fire draws on 

he general atmosphere of ther room it is supposed 
> warm for its su: apply of oxygen, there must be 
the draughts so often complained of, and people 
are warm on the side next the fire and cold on 
the other. I should sup) that is what happens 
in Mr, Fletcher’s case, Mlescribed i in his letter in 
Nature, pp. 153-4, If so, there is simply a sort 
of tug-of-war between the longer chimney-flue 
and the shorter ventilation flue, with the addi- 
tional advantage on the side of the former that 
the volume of air ascending the chimney is neces- 
sarily much warmer than that which should 
ascend the ventilation flue. If, however, Mr. 
Fletcher will have a couple of holes bored in his 
floor, one on each side of the fireplace, so as to 
supply air directly to the fire, the pull of the fire 
on the air of the room will cease, the room will be 
warmer, and his ventilation flue should work 
satisfactorily. I warm thoroughly a room with 
considerably over 2000 square feet of floor area 
by means of three small stoves. When first used 
the stoves were inefficient, as there was a draught 
all round each to it. A common rain-water 
pipe bend, inserted in the floor immediately in 

nt of the pape of each stove for admitting 

, stopped the draughts, and at least 
@ efficiency of the stoves as warmers, 
Ra the help of Tobin tubes there is now a 
49 current of warmer air from each stove. 

e heated and vitiated air escapes through venti- 
lators fixed in the ridge of the roof,” 


Bose sew, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 
*,* When od are have been “communicated” the 
“name 8 and address of the communicating party are 


ae December, 1885. 
mm. Fiur Merers, H. J. Allison.—(H. M. Bartlett 
nd W. H. Brown, United States. 
15,952, SPimAL Lane Fastener for Gioves, &., N. 


15,958. sha. Size, A. Hieronimus, Glasgow. 

15,954. CrusHINnG Srong, &c., G. , near Leeds. 
15,955. CANDLESTICK and Case, H. > 

15,956. Erecrric Batrerizes, W. 8. Whittier, Bristo! 

— Water T. &c., J. Easby, Sheffield. 

15,958. — for DYNAMITE Denrasens, G. Bloem, 

1, 950. _ Liquip from Soup Martrers, 
Cordner, Allen, and Co.—(\P. Gaillet, France.) 

15, et Scissors, St. J. V. Day.—(F. Howell, New 


15,961, ComBrnep Puorocrapry ALBUM and SHOW-CASE, 
T. A. Moryson, Glasgow 

15,962. Borr.e Storrrxs, rf a a ae 

15, a m ) ~<caee FRAMES, Coddington, 

2. 

15,964. Rarrine Loos, &c., H. R. Robertson, Canada. 

15,965. Packine of SkNSITIVE ‘Tissues for PuHoro- 
GRAPHIC PuRposEs, W. H. Walker, London. 

15,966. MecHanicaL Motors, J. Y. Johnson._(A. F. 
‘Martel, Canada.) 

15,967. ELecrric TRANSMITTING TeLEPHONEs, J. T. 
Dempster, London. 

15,968, Frostina Goin, &c., J. Whitehouse, London. 

15,969. Ciies for ENDLEss ROPE HavLace, J. Arch- 

id, London. 
15, i Urinat for Invatips, &., W. F. Thorpe, 


ndon. 
15,971. Insector for Surcica, Purposes, A. E. A. 
Ruault, London. 

15,972. Preventina Exp.osions of Sream Boi.ers, 
. H. Humphrys, Westminster. 

15, =. Recutatine the Supp.y of Gas, G. W. Whitaker, 
ndon. 

15,974. SELF-ACTING Suna H. Taylor, iondon. 

15,975. Dritiine Toois, P. Nisbet, G: 

15,9 76. SKETCHING or DRAWING FRAMES, J. Sutherland, 


iW. 

15,977. me cg ie and other Borter Furnaces, J. 
Ri mdon. 

15,978. PERAMBULATORS, J. Simpson and 8. T. Faw- 


cett, London. 

15, 979. TURNING the LEAVES of Music, &c., O. Canler- 
Feys, London. 

15 980. Stor inoue for Caste Raitways, E. D. 
Dougherty, London. 

15,981. Automatic SicNaLLInc Apparatus for Ral.- 
ways, H. J. Haddan.—(H, Fénélon and E. Char- 
pentier, France.) 

15,982, Rosnixa Pine rey me &c., A. M. Clark.— 
(The ng Co United States.) 
15,983. g tse ALARM for STEAM Boxers, A. M. 

Clark.—(E. Amourouz, F <a 
15, ely yee Compounn, A. M. Clark.—(C. J. Ulrici, 





) 

15,985. TREATMENT of INDIA-RUBBER Waste, A. W. G. 
Ade London. 
5,986. Conrrot Apparatus for Gun Movntrnas, J. 
a London. 

15,987. Pyeomatic Cash Carriers, W. G. Davis and 
Ww. . Hinman, London. 

15,988. Exrraction of Metats from their Orgs, W. 
Elmore, A. 8. Elmore, and H. Barrett, London. 

15,989. Dress Srgets or Stirreners, W. Holmes, 


mdon. 
15,990. Copyrna Macuines, A. J. Boult.—(J. F. Lash, 
Canada. 


15,991. Frre-ExtincuisHinc Grenapes, A. J. Boult.— 
(J. Livingston, Bly, U.S.) 

15,992. Stop Mecuanism, A. J. Boult.—(Messrs. Achy 
and Landry, Germany.) 

15,993. Sates Booxs, i. R. Carter, London. 

7, VaRIABLE SPEED Gear, J. Braithwaite, 

ndon. 

15,995. Transmission of Motive Power, W. R. Lake.— 
(S. Fossati, Italy.) 

15,996. Books for ARTIFICIAL Fires, W. R. Lake.—(M. 


Bray, U.8.) 

15,997. ORNAMENTATION of VARNISHED Surraces, E. 
Laporte, London. 

15,998. Prerroration of Paper, W. R. Lake.—(S. 
Wheeler, U.8.) 

15,999. DisraipuTinc Vatves, A. J. Boult.—(D. F. A 
Decaix, France.) 

16,000. Secorinc Ratts to Sieepers, J. ani J. T. 
Gardner, London. 

80th December, 1885. 

16,001. Porato CLeaninc Macuines, H. Wild, Man- 
chester. 

16,002. CuurcH Betts, A. W. L. Parkhouse, Brighton. 

16,003. AUTOMATIC Stop Morton for Looms, E. Broome, 
Southport. 

16,004. PRopeLtters for MArINe and Agriat Navica- 
Tron, B. W. Maughan, and 8. D. Waddy, London. 
16,005. CompounD STeaM Enoines, J. D. Gauldie, 

Glasgow. 
16,006. Daums and Put.eys, J. Walker, Leeds. 
16,007. Utizisinc CuemicaL Reruss, A. Whittle, Lan- 


cashire. 

16,008. YARN Winpino Macurinery, W. E, Heys.—(F. 
Rosskothen, Russian Poland.) 

16,009. MeasuriNG ELecrric Currents, R. D. Smillie, 
Dumbarton. 

16,010. Musicat Tops, M. Dannhorn, London. 

16,011. Formine a FLuip-TIGHT Connection by Stay 
BoLts EMPLOYED in Borers, G. Lohf and E. A. J. 
Miiler, London, 

16,012. Warer cLosets, J. H. Kenyon and J. Conlong, 
London. 

16,013. Motive Powrer Enornes, T. McCarter and T. 
Cooper, London. 

16,014. CenrrirucaL Macutngs, J. Laidlaw and A. J. 
Liversedge, Glasgow. 

16,015. Heatinc Rattway CaRriaGEs, &c., W. Foulis, 


Glasgow. 
— Sream Borcers or Evaporators, T. Hudson, 
Ww, 


16,017. VeLocipepes, H. and C. R. Morley, London. 

16,018. Mousracae-cuaRps for Cups, &., W. M. 
‘Andrew, don. 

16, pew Wurszs for. Raitway VEHICLES, H. W. Fowler, 


16,020. Ww. 
A 


iw. 
16,021. Cure Hotpers for Paorocrapus, &c., A. B. 
ox, Glasgow. 
16,022. Dryine Boots and Sxoss, J. Barr, Glasgow. 
16,023. LETTER- — Pressgs, A. C. Henderson.— 
(A. C. Rolland and F. Lachnitt, France.) 
16,024. Trave.iine Roos, H. H. Peach and R. But- 
iand, Leicester. 
16,025. Constructinc NaviGaBLe VessEts for Con- 
VEYING SewaGceE, &., J. Casey and H. F. Swan, 


London, 
16,026. HorsgsHors, G. F. Redfern. —(d. Delay, 


—_ for WATERPROOF GARMENTS, 


gium. 
16,027. Waeets for Grixpine or PottsHine, F. Cooper 
and J. CO. W. Stanley, London. 
16,028. OpENIne and "b.come the Doors of Hansom 
Cans, R. A. Kemp, London. 
i Opentnc Potnts of TRAM Rais, F, Pudney, 


16,030. VerticaL Steam Borers, E. Edgar, London. 
16,081, Vourato Barrenims DT. T. Piot, H. Charles, and 
. on, 
16,032. Tenasnasee and ComMUNICATING BETWEEN the 
ASSENGERS and Guarp and Driver of a RalLway 
Train, D. W. Ward, London. 





16,033, 
Londo 


ae pl WasHine or CLeansinc CuLorues, 8. B-rry, 
on. 
N. Longden, 


Mepicat Soap and Toxic, J. L. Sabuujie, 
on. 


London. 
London. Crucistes, Retorts, &€., J. 


6,036. Furnaces for Tazatment of Orgs, &c., J. N. 
ye London. 

_ Sommernenies of Furnace Fumes, J. N. Long- 

16,088, DisTRiBUTING ee Corrents, C. D. Abel. 

essrs. Siemens and Haleke, Germany.) 

16,0 039. gy E. Pritchard, ianlen. 

16,040. Low-waTER ALARMs, 0. Imray.—(A. Kerr, R. 
Costigan, and W. cam, Canada, 

16,041, yy G@ Macuines, A. M. Clark.—(2. 


Gessner, os ") 
16, Spo Burr! for Oumes Raevmatism, &c., W. Thacker, 


par = Sew MACHINE SHOTTLEs, &ec , A. M. Clark. 
hinenfabrik vorm. Wertheim, 





Pinch y.) 
16,044. Sarma Lire and Property from Firz, B. G 
Boom, London, 


21st December, 1885. 
16,045. Securninc Wepaes in Raitway Cuarrs, E. and 
J. M. Verity and B, Banks, London. 
16,046. Savery Skirt for Lapres’ Ripinc Hasirs, H. 
London. 
16,047. ENoravine and FILiine 1n Lerrers on Brass, 
&., J. Robson, Newcastle-on-Tyne. 
16,048. Acme Winpow Srick, G. W. Bayley, Walsall. 
ue Sprmynine and Twistine Fiax, &., A. Dobson, 


16,050. Torro INFLAMMABLE SuBsTaNces, R. R. 
Kelly, W. H. Akester, and P. Ward, London. 

16,051. Baur Box, C. Godboit, London. 

16,052. Puriryine Coat Gas, W. Young, Glasgow. 

16,053, Sugar, J. Schwartz, jun., Loudon. 

16,054. Hanpcurrs, G. Glaister and H. Glendining, 


“—— SECURING Papers, 8. R. Vann, Newcastle-on- 


'yne, 
16,056. Hanpues for Parce.s, J. Storer, Glasgow. 
16,057. BotrLes for AERATED Liqutps, J. M. Day, 


16,058. Manuracturinc STockineTre CLoTH on CiR- 
CULAR KwitTine Macuines, O. Lu , Bradford. 

16,059. Drivine Bets, 8. Turner, chester. 

16,060. Purniryinc Sewace from OrcGanic Marrer, 
J. H. Kidd, Wrexham. 

16,061. SuaaR Tonas, C. Priestland and F. W. Green, 
sen., Aston. 

16, 062. MecHANICAL FicureE, H. Gess, London. 

16, 063, COMPENSATING EXPANSIVE SPiRaL Spring for 
Gun BaRre xs, &c., T. H. Heard, Sheffield. 


16,064. MecuanicaL Musica, Instrumenis, H. F. 


Hambruch, London. 
16,065. FirE-Bricks, &c., G. A. Bishop, Coatbridge. 
16,066. Carp CLorHine, W. Walton, Manchester. 
16,067. Steamers, &v., H. 4%. Barlow.—{J. Scott, 


rg 

16,068. Unpastep CicareTre Tuses, W. H. Beck.—(A. 
B. Decouslé, France.) 

16,069. Fase Grate for Frre-crates, J. Corry, Brad- 


ord, 
16,070. Lawn Mowers, J. Shanks and J. G. Lyon, 
London. 


16,071. Sprixas for ArtiriciaL TeeTs, &c., J. D. 
eley and W. Marrian, birmingham. 

16,072. Coupiixe for Borine Rops, ac., R. W. Tayn- 
ton, London. 

16,073. Locks for Carriace Doors, C. S. Snell, 
London. 

16,074. Icz Apparatos, F. Schmidt, London. 

16,075. Frames for Picross, &e.; F. Servus, Liver- 


poo! 

16,076. Sanrrary Pipes and Joints, B. Finch, Fulham. 

16,077. Lisines for Gloves, J. Whitby and W. Wilkin- 
son, don. 

16,078. Preventinc Forcery, &c., D. C. Dallas, 


London. 
16,079. Gas Heatep Box Irons, A. P. Main, Glasgow. 
16,080. Open Grates and Stoves, E. Johnson, West 


wes. 

16,081. Propucine Gas from Ous, &c., H. H. Black- 
more, London. 

16,082. "WATER Motors, &c., M. Westphal, London. 

16,083. Caock HEaD or GuNwaLe Row ock Puate, T. 
G. Tagg, London. 

16,084, Linoteum, C. Wells, London. 

16 085, LINOLEUM or FLooRcLors, C. Wells, London. 

16,086. Fe.ts, W. B. Ritchie, London. 

16,037. Date Caenpars. G. A. Wilkins.—(Thurber, 
Whyland and-Co., United Sta'es.) 

16,088. Carpet Sewine Macuinegs, A. Anderson.—{7he 
‘Singer Manufacturing Company, United States.) 

16,089. Vo.tTaic APPARATUS, RK. H. Courtenay, London. 

16,090. FLoorcLora, &c., J. Hunt, London. 

16,091. TRaNsPoRTING and Dryinc Corron, E. Lamy, 
London. 

16,092. TURNING OVER the Leaves of Music, C, Wayte, 

ndon. 

16,093. Gas Recutators, G. Porter, London. 

16,094. KuppER Fittines, C. N. Nixon, London. 

16,095. ReGuLaTine SteaM Enotnes, &c., M. H. Robin- 
son, London. 

16, ry Terraces and Fiat Roors, H. J. Haddan.— 

rnés, France.) 

16, ti, Loapinc and Us.oapine Veuicies, W. R. 
Stegmann, London. 

16,093. Decoratep GLasswaRe, M. R. von Spaiia, 


London. 

16,099. MecuanicaL TeLepHone, L. N. Loeb.—(C. 
‘Loeb, United States.) 

16,100. MepicinE Time InpicarTor, G. Bedford, London. 

16,101. SLITTING the Sratks of PLANTS YIELDING 


TextTiLe Fipres, &c, W. A. Bariow.—(l. G. de 
Landtsheer, France.) 


lst January, 1886. 
1, WasHine, &c., Macuines, E. N. Kenworthy, Old- 
ham. 


2. Disc Mitts or Distsrecrators, J. H. Greenhill, 
8. DisinrectinG, J. McN. Rim'ngton.—(C. 7. Riming- 
ton, U.S.) 
4. RatLway Wacon Covur.ines, P. H. Schirp, Ger- 
many. 
5. se + a Fire Breecu Biocks, C. Stonehouse, 
le. 
6. ceaeen Cuarrs and Fastesines, A. Murray, 


i. Bacanr maxima, J. J. Plater, Birmingham. 
gp | &e., and STOPPERS therefor, G. Quarrie, 
vi 

9. ADJUSTABLE HEap-REsT, F. Proctor, Stevenage. 

10. Dryine Sewage, V. L. E. Miller, London. 

11. Gas Enoryes, J. Y. Johnson.—(Z. Delamare- 
Deboutteville and L. P. C. Malandin, France.) 

12. Rorary BLowers, T. E. Mansfield, Bristol. 

13. ADVERTISING Goons, J. Smith, Stoke-upon- -Trent. 

14, SHEAF-BINDING, &c., Macuings, J. Hornsby and J. 
Innocent, Grantham. 

15. Turn-BuTton for Doors, &c., M. H. Golightly, 
Birmingham. 

16. Non-aLconoxic, &c., Drinks, H. N. — London. 

17. Loosg, &., Trays for Boxes, G. W. Vaughan, 
Wolverhampton. 

18. TREATMENT of “the Prize of Sirk Pruvss, &c., Sir T. 

Salt, Bart., Sons, and Co., and T. Salt, London. 

19. PREVENTION of Concussion in Pipss, W. Carr, 
London. 

20. Piane Bits, W. F. Kellett, Canada. 

21. Hanp Emproipertnec Macuines, C. W. Fields, 


Canada, 

22. Suspension Lamp Fixtures, W. H. Babcock, 
Columbia, U.S. 

23. STEERING Forx for Ve.ocirepes, H. J. Pausey and 
C. T. Crowden, London. 

24. Fasrenina for Bracetets, &., F. Fleuret, 
London. 
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25. Caste for Inpucep Currents, H. J. Haddau.—(4. 
Arndt, Germany.) 

26. Pusuic Urnrnats, A. E. Barker, London. 

——, Smectina Furnaces, F. A. Herbertz, 


on. 
28. Fotprine Tricycie or Ve.Locrpeps, J. Robson, 
ndon. 
ee Pacxine for Pistons, W. Filshie, 
Ww, 


“gow. 
30. SHovet, Rrppie, and Sreve, E. Jones, Swansea. 
$1. + arama of Waste Heart from Kins, W. Joy, 
ndaon. 

32. Srrercners and Rrss for UmsRe.ias, &c., W. 
Corder, London. 

83. Tuse Brusues, F. Perner, London. 

34. Sewrne and Srrrcuine, 8. Keats, London. 

35. Prope ier for Boats and Swouers, J. Maplesden, 
London. 

86. IRontnc Macrives, W. H. Davey, London. 

87. CyrcLometers, G. P. B. Hoyt, London. 

88. Dyerc and Printing ANILINE Biack, B. F. Cres- 
son, London. 

39. Avtomatic Srartina Vatve, T. W. Worsdell, 
London. 

40. Mecuantcat Tetepnons, W. McPherson, London. 

41. Sevr-actine Sipe Gear, O. Imray.—(W. C. Loe, 
Holland.) 

42. Votra-rnpuctors, C. D. Abel.—(Messrs. Siemens 
and Halske, Germany.) 

43. CoLournmne Martrers, C. D. Abel.—(C. Roth, Ger- 


many.) 

44. Governors, R. Matthews, London. 

45. Forocrses Screws by Rotiers, C. Fairbairn and 
M. Wells, London. 


2nd January, 1886. 
46. Carponic Actp Gas, E. W. Parnell and J. Simpson, 
Liverpool. 
——- of Sopa, E. W. Parnell and J. Simpson, 
ve 


48. Bicarsonate of Sopa, C. Wigg, Liverpool. 
49. FASTENING | the Exps of Drivine Beuts, T. H. 


50. Setr-actrnc Brake for PeramBuLartors, 8. Keys 

and G. Edlington, Grantham. 

51. Sipe for Expostne Sensitive Piates in a CAMERA, 
H. H. O'Farrell, London. 

52. Castors for Pranorortss, J. Foster and H. Wing- 


field, Bi 
quork Frames, W. H. Ireland, Bir- 


58. Sprrit or 
54. Lowrrine the Upper Hatves of Stiprse Wixpow 
Sasnes, W. Hilder, Portsmouth. 
55. Woopen Sxares, J. W. Vickers, Liverpool. 
56. Evectric Governor, G. E. Dorman, Stafford. 
57. CHING Carriaces, C. Bevan, H. 
lam, and C. Lowe, 


58. Foutprsc Sreps for Carriaces, C. Bevan, H. 
Hallam, C. Lowe, and A. Tonks, ‘ham. 
59. Loaprnc and Kecaprrne of Cartrripce Cases, W. 
twood, ‘ham. 


gh’ Birming] : 
60. ~~ +c Rartway Cuarrs, P. Cottell, 


Brighton. 

61. Car Covpiinos, H. J. Haddan.—(R. Powell, T. 
Mastin, and J. Mastin, United States. 

62. CatcHinc Fisu, J. W. Hayward, Newfoundland. 

63. SEPARATING AMMONIA CHLORIDE from Liquors, G. 
J&rmay, London. 

64. Grapine Gratn, A. Stevenson, Liv 1. 

65. Optarsrinc Ammonia from AMMONIUM CHLORIDE, 
L. Mond, London. 

66. Optarnrnc CHLORINE from AMMONIUM CHLORIDE, 
L. Mond, London. 

67. Sueaves or Puuieys, G. D. Davis, London. 

68. Hotpers for Svuprortise Execrric Lamps, A. 
Swan, London. 

69. Dry Giazine, R. Stevens, London. 

70. Preparation of Drawinos to 
ArticLEs, C. D. Abel. —(F. C. Glaser, Germany.) 

71. Worxrxe Recu.atine Gas Cocks, W. B. Rickman, 









on. 
72. Measurtnc Equal Quantities of Fivurps, J. H. 
ustria. 


, A 
73. AvTtomaTicaLty Ciosive Tap Hoxgs, C. Burnett, 
London. 
74. CoLoURED Retrer Impressions on SHEET METAL, 
F. Priester and O. Weidemann, London. 
75. Froor and O1-ciorus, C. Wells, London. 
76. DEcORATIVE TERIAL for Wautis, C. Wells, 


on. 
77. Decoratine Lrxotevas, &c., C. Pe Santen. 
78. Grarsine Tooxs, C. A. Watkins, London. 

79. STOPPERING , &e., T. London. 
80. Warp Dryinc Macuinss, E. Wilford, London. 
81. BrusHes, W. J. Payne, London. 


4th January, 1886. 


82. Gmep for UpHotsterinc, A. Edwards, New York. 

83. Apparatus for Krers used in Bizacuixe, W. 
Bracewell, Brinscall, near Chorley. 

84. Pwevumatic Susways, T. W. Rammell, London. 

85. Courtine Brean, N. C. Whyte, London. 

86. DeLiverinc Post-carps, F. C. Lynde and J. Lees, 
Manchester. 

87. TuNE-PLayine Tops, W. H. Duncan, Coalbrookdale. 
—30th November, 1885. 

88. ComBinaTion HemisPHEREs, W. A. Round, Old- 


bury. 
*,. om G Boots, &c., J. Smith, Stoke-upon- 
ren 
90. Cast Mera Water Conpurts, H. V. Howson, Bir- 
mingham. 
91. Marcu Boxes, F. W. Lambert and J. G. Rollason, 


Birmi 

92. Cant Waeets, A. Meikle and Son, Edin’ h. 

93. Pumps for Raistye Liqurps, T. Eddleston, 

% peel Carrs and Hoops, H. Frankenburg, 

on. 

95. Coke Crusninc Macurnery, J. Craven, Leeds. 

96. GENERATING or UtiLisinc Gasss, 8. Fox, London. 

97. ManvuractuRe of FLExiBLe Pires, A. Spencer, 
London. 

98. Rartway Sianazs, W. Tearle, London. 

99. Ovens, R. M. Ritchie, Glasgow. 

100. Not Fasteners, H. J. Allison.—{G. Haseltine, 
United States. 

PortaBLe Apparatus for Dippinc Suezep, A. 
Blackie, London. 

102. VenTiLaTiInc Rartway Carriaces, W. Y. Ober, 
London. 

103. Toprryc Boriep Ecos, J. Badcock, London. 

104. Wicks for Burnine Pararrin Wax, A. M. Taylor, 


Ww. 
105. Securrye the Seams of InpIA-RUBBER TOBACCO 
Povcues, D. 
107. Coxpuction of Artiriciat Licut, W. Richards, 
London. 
108. Burrows, &c., for Weartnc ApparEL, W. A. 
er, on. 
109. Basces for Demis, &., H. H. A. Schwarz, 


ion. 

110. Low-Pressure Stzam Motor, W. D. Wansbrough 
and R. K. Evans, London. 7 

'EED 





112. 


mdon. 

113. Apparatus for Cazs, &c., to enable the Farr to 
Sienat Drrecrions to the Driver, H. A. Schund 
and A. , London. 

114. Lawn Mowers, C. Warren, London. 

115. Counter Meascres, J. H. Reddie, London. 

116. Avuxitiany Sprives for the Main BeaRino 
Sprives of Rarpway Carriages, &c., A. G. Spencer, 
London. 

117. Burrow Atracument for Fastentnc the Ricut- 
HAND GLovE, J. Badcock, London. 

118. Buckie, E. Edwards.—(P. Rovers, Belgium.) 

= Some &c., for Sianat, &c., Purposes, 8. Johnson, 

on. 


121. Vessexs, &c., for Dry Conpiments, J. M. Napier, 
London. 


122. Brancn Pires for Discnarcinc Water for 
DISTINGUISHING Firgs, &c., A. Tozer, London. 

123. Cupota Furnaces, A. Montupet, London. 

124. ContRoLLine Rartway Point Locks, &c., A. G. 


er, on. 

125. Tatiow for InpustriaL Purposes, T. Goodman. 
—{A. Vignat and V. Capoul, France.) 

126. Paper Bac Macuine, F. W. Leinbach, C. A. 
Wolle, and E. H. Brunner, United States. 








SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


$29,054. Sream Enorne, John &. Robins and Julius T. 
Foster, Racine, Wis.—Filed lst , 1884, 
Claim.—The hollow valve I, closed at one 
end, formed with the annular channel d, and with the 
tudinal e f out of line with each other, 
having the ports A hl, the said parts being rela- 
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tive as shown, in combination with two or 
?, ss having ports i i, and the vulve 
chamber and steam: chest u, secured iongitudinally 
above and to the cylinders and constituting the cylin- 
der substan as and for the purposes 


330,005. Dynamo-ztecrric Macurxe, Ernest P. 
Clark, Owego, N. Y¥.—Filed June 17th, 1885. 
Claim.—In a dynamo-electric shine, the 
a of a a an ———, 9 
pole pieces an ets connecting them each 
other, and two ‘additional field magnets, one of which 


Wi 





J Aad TTT CO 


Con: 
Claim.—{1) A wrench having a 
for operating the same, and a chambered nut located 
upon a stud proj from the 
the tool for positively locking 


















































































closed position upon the handle of the tool, substan- 
tially as set forth. 
830,888. ManvuracturE or Tusina, John Lippincott, 
Baltimore, Md,—Filed 11th June, 1885. 
Claim.—In the manufacture of butt-welded wrought 
iron tubing, the method of forming a butt weld, 





which consists in first bringing the edges together at 
their inner angles on a line corresponding with or 
approximating the outer circumference of the tube 
Se, welding by radial pressure, substantially as 


830,388. Compounp Sream Enorve, George B. Dow, 
ncisco, Cal.—Filed August Tth, 1885. 

Claim.—(1) In an engine, the high and low-pressure 
ie with pistons, ton rods, common valve 
amber ha ports in its ends ee with 
those in the cylinders, and the double-ended valve, as 
shown, in combination with the ped nae fitting 
vertical chambers in each end of the valve, above the 

rts, and links by which the pistons are suspended 
rom ts above the valve, substantially as herein 
descri (2) In an engine, high and low-pressure 


quetus with pistons, piston rods, common valve 
ber having ports in its ends corresponding with 
those in the cylinders, and the double-ended valve, as 
shown, in combination with the balance pistons fitting 
vertical chambers in each end of the valve, above the 
| ay and links by which the pistons are suspended 
= above the valve, substantially as herein 
descril 


$80,451. Evecrricat Merer, Edward Weston, Newark, 
N.J.—Filed May 2st, 1885. 

Claim.— The combination, with a multiple arc 

— or circuit, of a ptacle and connec- 





TE 





mercury from one to the other, means for measuring 
the amount of mercury transferred, and an electro- 
eich, ont tiles hopin ot shah te eae 
an een w e 
receptacle is placed, as set forth. 
330,490. ARMATURE FoR DyNAMO-ELECTRIC MACHINES, 
C. D. Jenney, Indianapolis, Ind.—Filed July 20th, 








forth. ( 

shaft, spiders upon said shaft, the armature body, 
bolts passing —- said body and engaging with 
the arms of said spiders, and a non-conducting cover- 
ing for the heads of said bolts, substantially as set 


330,490) 





830,605. Execrric Rattway, James F. McLaughlin, 
Philadelphia, Pa.—-Filed December 26th, 1884. 
Claim.—{1) The motor car of an electric ee 
ded with a motor and car brakes, and a le 
ver ha connection with both the motor and 
brakes, to yw one out of action when 
thrown into action. Se oe 


i 


gies 








di 
120. Piarrmse Macurves, D. R. Malcolm, London, 








gradually built up until enough 
tendency to disease. Hundreds of su 
floating 


nected to the brakes, substantially as set forth. (5) 
The combination of a car and its wheels and brakes D, 


_ (330,605) 





suspended from the body of the car, with solenoid 
coils having cores movable within the coils and con- 
nected to the said suspended brakes, substantially as 
set forth. 
330,660. Mernop or Makino Correr Pts, John Adt, 
New Haven, Conn.—Filed September 25th, 1885. 
Claim.—({1) The herein described improvement in 
the manufacture of cotter pins, coi in sw: 
ths extreme ends of the legs to form a bevel upon the 
inside of both, the bevel of the two forming a V-shaped 
recess between the two legs and without bending the 
legs, substantially as described. (2) The herein- 


(330,660) 
























































described improvement in the manufacture of cotter 
, consis in swaging the extreme ends of the 

aS ogee Se eee ewe the bevel 

the two forming a V-shaped recess between the two 
lege, and at the same time swaging the outer surface 
the points of the legs into conical shape, sub- 


330,722. Device ror Covptina Roper, James Milne 
and Joseph J. Milne, Scotch Grove, Iowa,—Filed 
cias gua) te = anion device f dise 
im. na levice for ropes, a 
having side umferential 


stantially as shown, and for 
Ina g device, a disc having a circum- 
feren’ recess or groove, a notch } formed in one of 
the flanges, and a hook formed on the opposite flange, 


(330,722) 
\ 






erential recess, and a fastening device 
the hook Dand notch d, the parts 
substantially as shown, and 
set forth, 
330,910. Merat Tvuse, 
France.— Filed Sep’ 
1) A tube 
Ronit cegetber caer end prseed ob the feet wi 
lexibly and pac! e joi a yield- 
ing king, substan’ 
Co; of a strip of metal formed with two channels 
relatively reversed and wound helically, thereby 


Bugene Levavasseur, Paris, 






























































interloc! the two channels, in combination with a 
pvr yale SS ee Me the Joint 
said body from the outside and engaging said and making 
tho armas of culd opidors, nuts on ths tater end <n Seip hike persittins coaunt play 0 A 
, & non-condu: covering for eads of said 
bolts, and bands d the body and over tube flexible, substan as set forth. 
said covering for the heads of the bolts. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—" By a 
thorough knowledge of the natural laws which govern 
cad caglcihen, Of tas ins yoopeeties of wate 
a) cation ie es Of Weli- 

Mr. E has vided our breakf: 


save us many heavy d 
use of such articles of diet that a consti 


around us ready to attack wherever there is a 
weak point. We mu: shaft by 


escape 
ourselves w: and x. 


many a fatal 


fortified with 
frame.” 
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PARALLEL SHAFT ROTARY ENGINES. 

Nor very many rotary engines have been based upon a 
consideration of the mechanism employed to couple up two 

lel shafts. The one taken for examination is a very 
ingenious specimen, and one which has obtained a good 
reputation. 

The Parson’s engine is similar in some respects to the 
common direct-acting engine, containing crank shaft and 
cylinder, but its mechanism so arranged as to dispense 
with the connecting-rod. For this piece is substituted a 
frame which contains the cylinders, and capable of revolving 
on suitable bearings. 

When two wheels connect lel shafts, one wheel 
placed inside the other and of one-half its diameter, an 
important geometrical fact exists which renders it possible 
to pair reciprocating pieces in the construction, and so fulfil 
one of the conditions of producing rotation by fluid 
pressure. This property is the familiar one that every 
point in the circumference of the small circle moves along 
a diameter of the larger one, thus describing straight lines 
relatively to the larger wheel and lines which pass through 
its centre. In Fig. 1, if the circle A with centre a turns 
inside the large circle C with centre b, the diameter of C 
being double that of A ; such a pointas at b in the circum- 
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ference of A will move along a diameter of C, the selected 
point b in the diameter Y Z. 

This is embodied as shown in Fig. 1; a crank is formed 
from the axis of the inner circle and revolves about a; a 
large frame revolves about the centre b; both bein 
steadied in suitable bearings. The frame and the cran 
are connected to each other by an intermediate piece B 
which has a piston at each end and pairs with cylinders 
placed radially and opposite in the large frame C, and 
securely fixed to it; the centre of the rod_connectin 
these pistons pair with the crank pin of A. The effect o 
— this mechanism in motion is to revolve both the 
rame and the shaft, the pistons sliding backwards and 
forwards in their respective chambers. at these pistons 
slide fairly in and out is a consequence of the 
mention ae pew. They are evidently 

uided in a diameter of the frame, and in that particular 

iameter in which the crank pin of A moves. The positions 
of the parts of this mechanism that they take up when 
the crank has moved through a series of angles of 45 deg. 
are shown in the dotted outlines of Fig. 1. It will be 
observed that the shaft A is turned through a com- 
plete revolution, while the cylinder frame has turned 
through only one-half a revolution. A complete revolu- 
tion of the frame is accompanied by two revolutions of 
the shaft, 

Using this mechanism as a fluid-pressure engine, there 
have to be provided channels for amiting the fluid to 
expand the chambers at the proper time and for escaping 


fore- 
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upon the chambers contracting. We shall show presently 
a this is carried out by a very ingenious and valuable 
evice, 

If only one pair of these single-acting cylinders be used, 
dead points will occur when the pistons are at the end of 
their travel. To prevent the engine being affected by this, 
and to concentrate more power in the space, a second pair 
of cylinders is introduced similarly constructed to the 
others, but perpendicular to them. The particular point 
of the rye gn A, which will move along this new 
diameter, will be the end of a crank-pin situated in a 
crank equal in length to the other, but quite opposite, so 
that the twoare in line with each other. e construction 
— and a more proportionate size of cylinders is shown 
in Fig. 2; the lettering will sufficiently identify the parts. 

A longtitudinal section—Fig. 3—of theengine is attached, 
Paine pr the essential parts. The centre of the cylinder 
frame C is hollow, and mounted on trunnions in rigid 
communication with the fixed frame D. The shaft A 
rests in bearings passing through the trunnions, which are 
also fixed to the frame D. Two cylinders are shown to 
the right in their vertical position, the _ piece B con- 
necting the — up with one crank-arm of A. The 
second pair of cylinders and its gear is placed alongside 
the others, and secured up to a second crank-arm which is 
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ite to the other. The sketches will 
character of the detail arrangements. 


immediately op 
show the gene 
For the purpose of regulating the steam, cylinder ports 


are formed in the cylinder frame running from the outer 
end of each cylinder, and appearing in a flat surface at the 
side of the frame shown in Fig. 3. A large circular valve 
V is fitted in such a way that when its centre coincides 
with the centre of the cylinder piece, it completely covers 
the four ports, but if moved a little excentrically, some- 
thing of the cylinder ports is outside the valve and 
something inside. This valve is so covered in that its 
outer periphery is always in contact with boiler steam, 
and its inner peripbery with exhaust. In Fig. 3 is shown 
the section of a circular piece W, secured against the 
revolving frame, and amply ee the back of the 
valve to insure steam tightness. The space between this 
and the valve is filled with steam, which passes through 
channels situated in the cylinder frame between the 
cylinder ports, led by a pipe from the hollow space S 
about the trunnions, Steam rises into this space b 
ing through the hollow of the trunnions and through holes 
constructed as shown. The steam pipe from the boiler is 
fitted over the hole in the trunnions. For exhaust, the 
body of the valve is made hollow and opens out into the 
atmosphere, or, generally, into a tank or chamber D 
enclosing the whole engine. An exhaust pipe E carries 
the steam from the tank into the atmosphere. 

The slide valve is attached to a piece jointed at a 
fulcrum F, Fig. 3. It is placed under control from 





the outside of the casing by means of the small wheel. 
The turning of this wheel, acting nom proper connect- 
ing pieces, causes the valve to heel a little to the right or 
left. When the valve is placed over excentrically to the 
cylinder frame, the ports of the cylinders passing alter- 
nately beyond the outer periphery and into the interior 
receive steam and discharge steam as required to produce 
the movements of the pistons at the proper time. By 
varying the amount of excentricity the cut-off is corre- 
spondingly varied, the usual range in the larger engines 
being from one-eighth to seven-eighths. An excellent 
virtue of this excentric valve is that it is quite easy to 
reverse the engine without requiring any additional fittin 
By turning the wheel so as to give it excentricity in the 
opposite Docstion, the effect is such as to reverse the 
disposition of the steam, and move the engine the other 
way. The valve is not rigidly fixed to the rocking excen- 
tric frame, but is capable of turning inside it, the frame 
forming a strap about the hollow boss of the valve, as 
shown in Fig. 3. The object of this is to cause the valve 
and cylinder surfaces to wear fair. 

Besides the pistons of the main mechanism, which are 
easy to construct steam tight, the principal joints to be 
considered in this respect are those to make the valve tight 
in the steam chamber, and those in the construction 
necessary to conduct steam from the fixed trunnions into 
the moving gear. Provision is made for the valve by 
introducing a balance ring at its back, which is kept in 
rubbing contact with the enclosing piece by the pressure of 
steam. Steam is prevented from escaping from the enclo- 
sure about the fixed trunnions into the outside tank by 
means of the pressure of a kind of spring buffer attached 
to the end of the revolving frame against the fixed frame. 

A very complete system of lubrication is adopted. 
Channels or oilways are constructed through the body of 
the machine leading to the principal rubbing surfaces; a 
force pump worked by the engine itself draws the oil from 
the base of the tank and sends it through all the channels 
well into the joints. The oil, when it has circulated 
through the gear, passes out with the exhaust steam and 
falls again into the bottom of the tank. A special device 
is used to prevent the water of condensation, which 
wil] fall with the oil into the tank, from collecting and 
being drawn by the lubricating pump. 

One great feature in this engine is the reduction of the 
number of strokes of the piston as compared with the 
revolutions of theshaft. As before pointed out, one half turn 
of the revolving cylinder frame, that is, one stroke of the 
piston, produces a complete turn of the shaft; in ordinary 
reciprocating engines two strokes would of course occur 
per revolution of the shaft. For engines running at high 
speeds this is an unquestionable advantage. "The parts 
being also well balanced, as far as regards the weights of 
the pieces, the engine when running runs very smoothly, 
and makes very little noise. Fora high speed engine 
this has a fair reputation for economy, a conse- 
quence of adopting a certain amount of expansion. Since 
its introduction other high speed engines have been care- 
fully treated in their valve for the purpose of em- 
ploying steam expansively, and as a consequence it is being 

pressed in this direction by its ri The smaller 
sizes attain a very high speed, those with 33in. cylinders 
and 3in. stroke making 1500 revolutions per minute. 

A very neat and effective mode of connecting up revolv- 
ing parallel shafts that area little out of line is the Oldham 
coupling, and it is surprising that this arrangement has not 
fathered rotary engines to the same extent as has the 
Hooke joint. The connection is peculiarly favourable to 
efficient jointing, the intermediate block having a recti- 
linear reciprocation, and, therefore, capable of being 
embodied by an ordinary cylinder and piston. It is also 
to be recommended because that the two shafts move with 
equal angular velocities, a feature not possessed by the two 
shafts in the Hooke joint. R. 








HOW TO DEAL WITH THE SNOW. 

THE condition of the London streets during the past few days 
or weeks, is calculated to make one wonder whether our belief 
in our material p: had not been a dream rudely dispelled 
by the unpleasant and palpable reality of a snowstorm. 

London by night, London by day, London in the fog, and 
London in the rain, are all aspects of the great metropolis known 
to its students, and they are more or less supportable, but 
London under a nasty dirty cover of grey mud, which is a mass 
of slush one minute and a collection of slippery rocks the next, is 
almost a new experience, and not very supportable. It is 
very curious that we hear of little trouble with the snow in 
other countries. In Paris it has been carted away with a praise- 
worthy celerity which the Paris correspondent of the Times, 
with an infantile simplicity cloaking the bitterest irony, says is 
not far behind the efficiency of our own metropolis. In Vienna 
also the snow has been got rid of quickly. At both capitals the 
same system appears to have been used. Salt was strewed on 
the snow, which was then swept into carts before it had time to 
freeze agai 


again. 

But the wholesale removal and cartage of the snow of so large 
a town as London presents difficulties which are probably insur- 
mountable, else why should our local authorities always have 
failed in it? It is, however, questionable whether the rapid 
removal of snow be really a very desirable object. In Russia 
where the snow may be counted with as a constant companion 
for nearly tive months in the year, the contrary opinion is enter- 
tained. There the arrival of snow is hailed with delight, its 
presence made the most of, and its disadvantages counteracted 
as well as possible. Our own experience during the last few 
days would seem to point in the same direction. Slippery snow 
is bad enough, but when horses are rough shod, as they should 
be, or goloshed, they can get some footing on it, but none on a 
hard slippery frozen roadway without any relief but an occa- 
sional sheet of ice. In Russia everything is done to convert the 
fallen snow as rapidly as possible into a good hard and even 
road. Water is thrown over it in parts where it seems loose 
and rotten. It is pressed down with wooden shovels, and then 
tracks are cut in it, which consist of parallel grooves running 
transversely to the road, and affording the horses'a good foot- 
hold. Over this sand is thrown, which has the effect of reduc- 
ing materially the slipperiness of the road. The snow is _ 
as clear from the footpath as possible, and shovelled into the 
roadway. All horses are rough-shod by order, Salt is not only 
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never used, but its employment is forbidden, as it has the very 
dangerous quality of rendering the snow more slippery the 
moment it freezes again. 

During the recent snowfall in London no attempt was made 
to employ rotary sweeping machines; yet this effect on the 
snow would be highly beneficial. The wire brushes would tend 
to disintegrate the rough clumps of snow and reduce them toa 
fine powder, which could be easily dealt with. All attempts at 
thawing the snow are to be discouraged and are fraught with 
danger, for in our changeable climate, supposing a successful 
method had been discovered, it is quite possible that a sharp 
frost following a few hours after a rapid thaw would make our 
roads even more impassable than they are at present. In all 
cases when snow falls sand should be thrown in the roadway 
after it has been swept to reduce the slipperiness of the snow in 
case of succeeding frost. Gravel is of little use, and frequently 


makes the road more dangerous than before. Wayfarers of | iron 


uncertain gait skate cautiously along, until suddenly getting 
their feet on a gravel pebble, roll down helplessly. 

We cannot see why the principle of the rotary brush or of 
the American snow plough should not be adopted for our streets. 
It is quite clear that the vestries cannot be relied on for clear- 
ing away the snow by means of scavengers—indeed, to organise, 
on the spur of the moment, efficient gangs of street cleansers in 
every district is practically impossible. But we think that a 
traction engine or steam road roller, fitted with a snow plough 
in front of it and sand distributor behind it, would be found very 
efficient. At Hampstead the vestry sent their steam road 
rollers over the roads, but omitted to strew sand. The con- 
sequences, we are assured, were disastrous, 

The apathy of the London vestries is indeed a disgrace. In 
most parts of London no action has been taken at all; the snow 
has simply been allowed to lie. In the Strand, at the corner of 
Wellington-street—in which thoroughfare the Lyceum Theatre 
is situated, and which leads to Covent-garden and Drury-lane 
theatres—a large mountain of snow was suffered to remain un- 
touched fordays. Owing to the exigencies of traffic all vehicles 
driving eastwards from Charing-cross and turning up Wellington- 
street had to plunge into this mountain and struggle through it as 
best they might. Carriages containing ladies dressed in ball 
toilet, rocking about on this rubbish heap, gave a sorry spectacle. 

A wonderful contrast is shown by the Metropolitan Board of 
Works in the Embankment Gardens, where a kind of wooden snow 
plough was used, and a comfortable foot-path maintained even on 
the first day of the snow-fall. Traction engines and road rollers 
fitted with snow ploughs in front and sand distributors behind, 
might be put into service on these occasions to place the snow 
along the sides of the streets ready for removal by genie oe | 
wagons and carts, as soon as scavenging can be organised. 
This would make no difference in the obstruction felt by shop- 
keepers, would free the street, and would shorten the work of 
clearance on such an occasion as that of the past week, by days. 








THE ROYAL INSTITUTION. 


GASES IN METEORITES. 

On Tuesday, January 5th, at the fourth of his series of six 
lectures on “The Story of a Meteorite,” Professor Dewar began 
by speaking of the large proportion of magnesia in meteorites, 
and showing experiments to prove that earthy mixtures con- 
taining that substance have a tendency, after being moistened, 
to set rapidly into hard masses of the nature of solid stone. In 
the interior of meteorites stony crystals are heterogeneously 
cemented together, and he pointed out that a method of readily 
ascertaining, to some extent, the nature of these crystals is to 
take a thin transparent or translucent slice of meteorite and to 
examine it by polarised light ; the crystals are then differentiated 
by the colours or markings they exhibit. The bottoms of two 
common glass tumblers, apparently just alike, and purchased at 
the same time, at the same shop, were placed in polarised light, 
and images of them projected on the screen; one then still 
appeared {perfectly transparent, but the other had dark mark- 





ings, due, the speaker explained, to the glass being under 


conditions of stress and strain, because of imperfect annealing. 
He showed that certain gems contain air-spaces, sometimes 


partly filled with liquid, sections of certain topazes presenting 


this phenomenon ; the heat of the electric lamp in some cases 
volatilised the liquid within the spaces ; the liquid, he said, was 


carbonic acid under pressure. The topaz, he stated, is silicate 


of alumina. In meteorites no such liquid is found, but air- 
spaces occur in the crystals, and these spaces appear 


to have 
been once filled. Meteorites contain gas, which is practically 
coal-gas in another form, and it can be extracted from them by 
means of heat and the Sprengel pump ; such gas is also ejected 
from volcanoes. The late Professor Graham, of the Royal Mint, 


January 7th, Professor Dewar said that Captain Noble had sent 
him from Sir William Armstrong’s works a large block of steel, 
in the centre of which he had fired off some gunpowder, and 
imprisoned the resulting gases, without bursting the block ; he 
would open the vessel after the lecture, and let out the gases 
then, rather than at the beginning of the discourse, because the 
gases had an unpleasant smell. ‘The pressure of the gases, he 
said, was then not so powerful as directly after firing the gun- 

powder, because at that time they were greatly heated, but had 
since had time to cool down. It formed a large illustration of 
how gases might get into crystals formed at a low temperature. 
He also exhibited a block of malleable iron, originally about a 
foot square, but subsequently broken into four tolerably uni- 
form rectangular pieces by the firing of nitro-glycerine which 
had been poured down a small hole in the centre of the original 
block. He pointed out the crystalline structure of the ruptured 


The lecturer next spoke of the heat generated by the pressure 
of the air against a meteorite traversing the upper regions of 
the atmosphere, and called attention to the following table :— 
Effects of Pressure on Air. 








evaporation of solid carbonic acid he produced a temperature of 
about 100 deg. C below freezing point. The lowest temperature 
ever obtained by Faraday was, he said—115deg.C. He pointed 
out how accurately the thermometer indicated the various 
temperatures ; after which, by the use of ethylene, he liquefied 
common air ; he also caused liquid air to evaporate by taking 
off the pressure in the tube. These phenomena were visible to 
all present by means of magnified images thrown upon the 
screen by the aid of the electric light. 








MR. HAWKSLEY AND THE VYRNWY WORKS 
QUARREL. 
Srnce we last referred to the strange and unfortunate difficul- 
ties and disputes in reference to the construction of the new 
waterworks for Liverpocl at Vyrnwy, some remarkable letters 
between Mr. Hawksley, C.E., and a member of the Liverpool 
Corporation have been made known. Sir Andrew Clarke has 
also presented a report upon the works, to the following effect : 
“ Whitehall, S.W., January 5th, 1886. 
“Dear Sir,—I completed yesterday my examination of the 
Vyrnwy Works, and in anticipation of the fuller expressions of 
, which I will send to the Town Clerk, I think you may 








He illustrated the heat generated by the compression of the 
air, by suddenly forcing down a plunger into a glass tube closed 
at the lower end; the quick compression of the air to one- 
sixth its former bulk caused a little flash of flame ; hesubsequently 
pointed out that the expansion of the air in the tube produced 
a cooling effect. 

Professor Dewar then drew attention to the low temperatures 
of the higher regions of the atmosphere of the earth, also to the 
accompanying tables in relation thereto, and to the estimated 
temperature of space :-— 


Temperature of Space. 
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No living | peneen, said the lecturer, “has ever yet reached a 
height of five miles above the surface of the earth ; someday, he 
said, people will no doubt be able to rise ten miles above its 
surface, but not without protection from the cold, and carrying 
up their necessary supply of air. It is certain that in the 
region traversed by the meteors so often seen flashing through 
the air by night, the temperature must be exceedingly cold and 
the atmosphere exceptionally rare. By modern methods exceed- 
ingly low temperatures can be produced ; the once low tempera- 
ture of 100 deg. C. below the freezing point of water, or as many 
degrees below the freezing point as that of boiling water is 
above it, can now be greatly exceeded, and that of the expansion 
point of hydrogen, or — 203 deg. C., has been reached. There is 
reason to suppose that 273 deg. C. below the freezing point of water 
is the absolute zero of temperature, although it is nothing as 
compared with the temperatures obtainable above the freezing 
point of water. 
He then illustrated the cooling of water by evaporation, by 
means of Wollaston’s “cold carrier,” consisting of glass bulbs at 
opposite ends of a long horizontal tube, the one bulb containing 
air, and the other water. A freezing mixture was placed around 
the air bulb, which chilled and froze the vapour of water 
entering it along the tube, until at last the remaining water in 
the bulb at the other end of the tube was frozen by its own 
evaporation. He said that if one could be inside the tube while 
this was taking place, he would find himself exposed to a perfect 
hurricane. He then explained that by the evaporation of solid 
carbonic acid a far more intense cold can be produced, and a 
greater still by the evaporation of solid ethylene, the chief illu- 
minating constituent of coal-gas. Some liquid nitrous oxide was 
poured into a glass bottle, and made a cracking noise against its 


wish to know at once that I see no reason to doubt the design 
being worthy in all respects of Mr. Hawksley’s reputation, and 
Tam fully satisfied that its execution is being well and skilfully 


Pressure in Elevation of Pressure in Lowering of 
atmospl temperatures, | atmospheres, temperatures. 
2 95 4 71 
4 221 ; 125 
8 889 166 
16 612 qs 196 
$2 911 dy 219 conducted. 


“The trial shaft and openings into the heart of the dam 
which I had desired to be made, afforded me conclusive evidence 
of solid and trustworthy work, and a close observation of the 
various stages of preparing and laying the masonry convinced 
me that no pains are being spared in rendering the work reli- 
able.—Believe me, yours taithfully, AND, CLARKE.” 


On this report being read to the City Council at their last 

meeting, Mr. A. B. Forwood, who has taken a leading part in 

the controversy, mentioned that he had received some letters 

from Mr. Hawksley upon Mr. Deacon's report on the works. 

These letters were produced, and a few extracts from them will 

prove interesting as well as curious. In the first Mr. Hawksley 

says in reference to Mr. Deacon’s “so-called report:” “ This 

report is a mere réchaujfé of French and ordinary well-known 

publications on reservoir walls, and does not in the least deal 

with the grounds of dissatisfaction which were the main grounds 

of my resignation. It is, in fact, ‘glamour’—neither more nor 

less—and as such will no doubt have its effect on the minds of 

those who know nothing of the practical part of the subject. 

Many a structure has failed, which, according to the values of 

X. Y. and Z., ought to have stood to eternity. My designs, in 

which Mr. Deacon was in no way concerned, were based on con- 

siderations of a mathematical plus a practical character ; and had 

the latter portion of my considerations been met by the opera- 

tions of the resident engineer, I should not have withdrawn from 

the engineering conduct of the undertaking.” These remarks 
are rather strong, but in reference to certain experiments made, 
Mr. Hawksley says all that the experimentalists can do is “to 
stethoscope the heart of a corpse,” and asks how they can 
“become acquainted with the interior construction and action 
of materials placed 20ft., 30ft., 50ft., beneath the surfaces they 
have under their eyes’ regard.” Intimating his preparedness to 
discuss “ before a proper tribunal’’ the question of the strength 
or stability of the reservoir wall if necessary, he explains that 
the real cause of his expressed disgust in this matter has been 
mainly limited to what he deemed the improper character of the 
workmanship, and finally expresses the hope that he has “ now 
done with a subject matter which has embittered many a day 
of my latter life.” 

Notwithstanding this sentiment, Mr. Hawksley, a day later, 
returns to the subject, and criticises Mr. Deacon’s report 
somewhat more fully. In this second letter he observes that 
thereport “is not germane to the topic before the Council, nor do 
its conclusions touch it; they support the design but say 
nothing for its execution;” and he makes the further explanation 
that his sole objection “has been to the improper way in which 
my designs have been persistently carried out, coupled with the 
obvious intention of holding me responsible for the acts of a 
subordinate whom I could not control, and who practically 
acted in defiance of my authority under the plea that, in addi- 
tion to his powers as resident engineer, he had other powers co- 
ordinate with mine as joint engineer-in-chief of the Vyrnwy 
undertaking. Thus, in plain terms, Deacon was to play and 
Hawksley was to pay.” The “concealed agreement” with which 
we dealt some months ago, he adds, precipitated his resignation 
of an office which, under the circumstances, “ was becoming too 
dangerous for me to continue to hold.” Yet another letter 
follows, in which Mr. Hawksley, declaring his determination 





was the first to extract gas from meteorites, and the fact was 
illustrated by the lecturer, who extracted some of the gas from 
a powdered fragment of the Indian meteorite. Some metals, he 
said, occlude and evolve gases with much facility ; palladium, 
for instance, will absorb a considerable quantity of hydrogen, 
give it out again with heat in a mercurial vacuum, and absorb 
the gas once more as it cools. Silver, he said, absorbs oxygen 
at high temperatures, and the peculiarity of the phenomenon 
is, that silver absorbs the gas at temperatures which cause 
other metals to give it out. As the silver cools, the metal gives 
it out from little craters which form upon its surface ; he illus- 
trated this by experiment, and caused the gas issuing from the 
little craters to make the end of a smouldering taper burst 
into flame several times in succession. 

Pumice, the lecturerstated, ismerely volcanicglassorlava blown 
into froth, and large portions of stony meteorites consist virtu- 
ally of glass. Pumice floats on water, not because it is lighter 
than water, but because it is so full of bubbles, and, in great 
voleanic eruptions the sea is sometimes covered for miles with 
pumice several yards thick, so that ships can hardly get through 
the floating masses. He caused some lumps of pumice to rise 
and sink alternately in water, by varying the pressure of the air 











sides because of the difference in temperature ; the mouth of 
the bottle was connected with the air-pump for an instant, and 
by partial evaporation cold enough resulted to freeze the rest of 
the liquid into nitrous oxide snow, which, in appearance, resem- 
bled carbonic acid snow. The accompanying table gives the tem- 
peratures at which various liquefied gases boil :— 


Boiling Points, below the Freezing Point of Water. 


eye J 
—— Ww —s 
5 to 10 mm. 

Point of pressure. 

Deg. C Deg. C. 
Carbonic acid .. » — 80 -116 
Nitrous oxide .. - 90 -125 
Ethylene -103 -142 
— ~ 184 -211 
Nitrogen ~198 1 ~ 225 solid 
Air.. os.) ee ~1ly2°2 - 207 solid 
Carbonic acid |! -193 -211 
Nitric oxide - 153 -176 
Marsh gas . - 164 - 201 solid 


The highest of ordinary “clouds, he said, never 
altitude of more than five miles ; at four and a-half miles clouds 


reaches an 


to maintain his “ masterly silence,” says, “If the Town Council 
likes to appoint the individual who has brought all this trouble 
upon it, that is no affair of mine, and if it chooses to pull its 
dam-wall to pieces in search of a justification for such an 
appointment, that is its own affair, however disappointing may 
be the ultimate result.” And then comes a fourth letter, 
advising Mr. Forwood that it is not worth his while to do 
anything further in regard to this affair, and generally ex- 
pressing himself weary of the matter. Here, for the present, 
at all events, this extraordinary business rests; but a good deal 
more is likely to be heard of it, and meanwhile the impor- 
tance of hastening the new works to completion is becoming 
daily more evident. 








TENDERS, 
TENDERS for constructing a 3ft. 6in, by 2ft. din. sewer from high 
road along Lordship-lane to Jolly Butchers’-hill, Wood-green, 
Mr. W. A. H. de Pape, engineer, 
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He called attention to the following table relating to the gases Say aga i 34 pig me tg Fane wee Papeete Park, N. B+ -4 : 0 
2 “tee ee -common .. .. 
found in meteorites :— : Cumulus .. a eo ee . i John Oliver, 86, Coldharbour-lane 11,125 0 . 
Gases of Meteorites. Professor Dewar on exhibited s some spadimnctien and vacuum C. Dic Loughborough Junction 11,336 12 9 
Iron Meteorites. Stony Meteorites. | tubes lent to him by Mr. William Crookes, remarking that b Bene Worsted . go 
—~ c ms ~ | solids in high vacua have great mobility, and that a very rare B. Cooke and Co., Battersea . 10,978 0 0 
Texas. Auguste.  Pultusk. Parnallee. | atmosphere fi lectrical disc high ke 4 4 
CGutestcet’ .. 850 .. 975 .. 60°29 .. 81°02 phere favours e! , consequently at hig Thomas Adams, eee -street 9,295 10 10 
Carbonic Oxide 0S .. WM .. 2. OOS’ 5. ETE elevations material conditions obtain with which we are not Engineer's estimate.. .. 4. 2... ss ++ 10,152 0 0 
Hydrogen .. 679 .. 86°88 .. .. 20°50 .. 18°59 generally familiar in the lower regions of the atmosphere of the 
——— -_ — . 1600 .. = oo _— earth. 
aa te ae = To show that low temperatures can be accurately measured, 
— ABINGDON Town CouNcIL.—At a recent special 
THE TEMPERATURE OF AIR AT HIGH ALTITUDES, AND OF | he said that he would prove that his thermometer was trust- Council, the Market Committes resolved Proceso Fa 
STELLAR SPACE. worthy. It consisted of a thermo-electric couple of copper | of Wilkes’ Patent Metallic Paving Company for paving the new 


In his fifth lecture on meteorites, delivered on Thursday 





and iron, connected with a rus galvanometer, and by the 


‘Cattle Market, 
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RAILWAY MATTERS. 


Tue erection of the ironwork portion of the new Exchange 
station for the Lancashire and Yorkshire Railway at Liverpool is 
roceeding with rapidity in the hands of Messrs, Simpson and 

‘ood, of James Bridge. The work has been going on for some- 
thing like twelve months, and it is anticipated that about the close 
of Mare the whole of the 2000 tons of ironwork will have been 
fixed. 


A MOVEMENT unfavourable to the employment of steam on tram 
lines has made its appearance among certain of the residents of 
Birmingham. For some time past complaints have been made of 
the nuisance said to be caused in certain localities by the blowing- 
off of steam and smoke from the engines, and the ratepayers of 
Broad-street are strenuously —— the scheme now before the 
Council for laying steam tram lines along to Edgbaston. 


THE dispute between the New York Elevated Railroad Company 
and its drivers and stokers has been settled. The gers of the 


NOTES AND MEMORANDA. 


It is stated that trials made of Natal coal on the local railway 
have ended satisfactorily. 

THE deep boring which has been sunk at the Dover Guard Prison 
for a water supply close to the sea, has now reached a depth of 
1000ft., being 700ft. below the sea-level. 

From the 13th inst., the Russian New Year’s Day, the Russian 
Mint will coin ten-ruuble — which, like the silver coins 
of full weight, will be comp of 900 parts pure metal and 100 
parts copper. 

In 1870, when the make of gas in Glasgow was 1,295,863,000 
cubic feet, and the sale 1,026,324,000 cubic feet, the leakage was 
20°8 per cent. During the year ending 1884-5 the make was 
2,368,131,000 cubic feet, the sale 2,115,804,000 cubic feet, the per- 
centage of leakage reduced to 10°6. ‘The income from the sale of 
gas in 1870 was £210,736, when the rate was 4s. 7d. per thousand, 
and during the last year it was £364,203, at a rate of 3s. 6d. per 





railway have conceded all the demands of the drivers and stokers 
peso say that for the eight hours’ system. On this point a com- 
promise has been made by the agreement that nine hours shall be 
the length of a day’s work, instead of eleven and twelve as hereto- 
fore. The day’s wages are to be—for drivers, from 3 dols. to 
3 dols. 50c., according to the length of service, and for stokers, 
from 1 dol, 75c. to 2 dols, 


Jn a report on an accident which occurred on the 8th December 
at Dalkeith station on the North British Railway, Major Marindin 
concludes :—‘‘ I would strongly recommend the company to take 
warning from this — accident, and to lose no time in re- 
arranging and re-signalling this station, which affords miserable 
accommodation to the public, and which is unsafe in its present 

dition.” As to lation, there are many, as for instance, 
on the line from Fenchurch-street to the Docks, which afford none 
atall, Perhaps this is what Major Marindin meant of Dalkeith. 


Tuk Severn Tunnel was practically opened for goods traffic on 
Saturday, and the first coal train run was from Nixon’s, and from 
Thomas and Co. Thecoal was cut at Aberdare Saturday morning, 
140 tons in quantity, and at night was at Southampton! If a mail 
steamer had been waiting, this could have been put into her 
bunkers before midnight. The first coal train had an influential 
convoy of the leading officials of the Great Western, Mr. Walker, 
the successful contractor, and others. Its importance is of the first 
order, and must have a great effect on shipping, and also upon 
certain railways. The distance from Bristol, the great road to the 
south-west of England, is, by way of Gloucester, 93 miles to Cardiff 
and 82 miles to Newport. This tunnel will now make the distance 
39 and 26 miles respectively. 


Tue London Streets Tramway Company and the London, High- 
gate, and Finchley Tramways Company are each seeking powers 
to run, the former company from the Archway Tavern along the 
Archway-road to Finc ley, and the latter from the Archway 
Tavern through the Archway-road right on to the northern 
boundary of Finchley, The Finchley and Hornsey Local Boards 
and the Islington Vestry have all decided to oppose the scheme of 
the Highgate and Finchley Company. The scheme of the London 
Streets Congeny does not affect Finchley, but Hornsey and 
Islington have eed to oppose their scheme, unless a clause is 
inserted in the Bill for the widening of Highgate Archway at the 
company’s expense, and the Hornsey Board have resolved that it 
must be widened so as to give a roadway underneath 44ft. wide 
The arch now only admits of a road 16ft. 6in. wide, 


THERE is only a difference in degree between the petty tricks 
resorted to by some small tradesmen and that of a railway 
company whose officers are instructed not to inform the public 
when its line is blocked. Traffic on the District Railway 
was interrupted on Monday, at the busiest hour of the morning, 
by the breaking down of an engine on the up line, The engine 
being the property of another company, with running powers, the 
District Company was not culpated, but great inconvenience was 
inflicted upon passengers by the District Railway, for which the 
District Company and its officers are liable. Railway passengers 
often have the option of different routes. If one, for any reason, 
be to their knowledge blocked, they can take another. If, how- 
ever, the servants of a company tell nothing and pretend to know 
nothing, with a view to holding the customer as long as possible, 
they adopt a mean trick, and, playing upon the credulous expecta- 
tion of the would-be passengers, do infinitely more harm in the 
long run than they would by telling the truth at once and allowing 
passengers to go away with as little loss of time as possible, 


THE members of the Congo Railway Syndicate met on the 5th 
inst, at the Manchester Chamber of © ce, Lord Egerton of 
Tatton presiding. Mr. J. F. Hutton, M.P., gave a detailed report 
of the negotiations which had been carried on in Brussels with the 
Ministers of his Majesty the Sovereign of the Congo State, and 
submitted a copy of the agreement which had been signed by 
General Strauch, Minister of the Interior, M. Van Eckveld, 
Minister of Foreign Affairs, and M. Van Neuss, Minister of 
Finance, on behalf of the King ; and by Messrs. W. Mackinnon, 
H., M. Stanley, and J, F. Hutton on behalf of the company. The 
company is to be founded by royal charter, and it is proposed to 
call it ‘The Royal Congo State Railway and Navigation Com- 
ee The Congo Government will grant the company all the 

nds for the railway, stations, &c., and in addition 10,000 acres 
of land and all minerals for every mile of railway constructed. 
Certain privileges and concessions relative to the Customs duties, 
freedom from taxes, and guarantees of traffic are also to be 
granted to the company. Another meeting will take place on the 


A HEAVY landslip occurred on the London and North-Western 
Railway on Saturday morning near the entrance of the Christleton 
Tunnel, south of Chester Station. It was found out by a goods 
train much in the same way as an Irish pilot is said to have found 
out the rocks, namely, by running on them. The tunnel carries 
the line under the Shropshire Union Canal, and at either end there 
is a deep bank, partly faced with brickwork. Part of this was 
carried away, whether from percolation of water from the canal into 
the bank or from the disintegrating action of the severe frost, or 
from both causes combined, is not apparent, but an immense 
mass of material, carrying the brick facing with it, fell directly 
across the railway, blocking both lines. The down Irish 
mail passed the spot between two and three o’clock a.m., and 
the line was then safe. Shortly after five o’clock, the Rugby 
ane train for Chester, travelling at thirty miles an hour, emerged 
rom the tunnel and dashed into the debris. The engine plunged 
forward some twenty yards into the soft material, then stopped 
with a terrible jolt, and fell over, pitching and piling the forty 
wagons, a considerable proportion of which remained in the dark- 
ness of the tunnel, into a confused and wrecked mass. The driver 
and firemen had remarkably narrow escapes. The brakesman, 
who was travelling in the rear van, and who received a severe 
shaking, could not in the darkness of the tunnel tell what had 
happened in the forepart of the train. He at once threaded 
his way through the tunnel, and saw that the driver and 
fireman had escaped unhurt. The empty wagons close to the 
engine esca without injury. It was in the middle of 
the train where the heavily laden wagons were that the real 
damage was done and the full force of the violent stoppage felt. 
A dividing brick wall runs between the two lines in the tunnel, and 
by this means the portions of wreckage were kept from being 
strewn beyond the down line. The telegraph wires are also 
situated on the free side of the railway. The danger of the canal 
bursting its weakened bank and flooding the railway has made the 
draining of the canal py ag portion of the canal between 
Greenfield Locks and Christleton Locks, not half a mile long, 
embraces the scene of the landslip, and this section was 
drained off at the Greenfield Locks, but is now open again for traflic. 











oe d. In 1870 the candle-power was 28°2, and last year it was 


From statistics just published it appears that the production of 
all descriptions of steel in the United States since 1874 has been 
as follows:—1874, 241,614 net tons; 1875, 436,575 tons; 1876, 
597,174 tons; 1877, 637,972 tons; 1878, 819,814 tons; 1879, 
1,047,586 tons; 1880, 1,397,015 tons; 1881, 1,778,912 tons; 1882, 
1,945,095 tons; 1883, 1,874,359 tons; 1884, 1,736,985. The prin- 
cipal steel manufacturing State of the Union is Pennsylvania, 
which, of the 1,736,985 tons of steel made last year, produced 
1,157,376 tons, 

MEssks. RYLAND’Ss blast furnace returns to December 31st, 1885, 
give the furnaces in different counties of England as follows :— 
Cumberland, 53; Derbyshire, 53; Durham, 46; Gloucestershire, 
8; Leicestershire, 2; Lincolnshire, 21; Lancashire, 49; North- 
amptonshire, 20; Northumberland, 7; Nottinghamshire, 2; 
Staffordshire, North, 40; Staffordshire, South, 113; Shropshire, 
19; Somersetshire, 1; Wiltshire, 6; Yorkshire, West Riding, 42; 
Yorkshire, North Riding 103—a total of 594 furnaces, of which 289 
are in blast. In Wales there are: North, 10; South, 138; and in 
ag 143—making up a total of 885 furnaces, of which 421 are 
in t. 

A NEWSPAPER correspondent describing the American watch 
manufactory at Waltham, Mass., and in speaking of the astonishing 
minuteness of some very essential parts of the watch, says :—‘‘ A 
small heap of grain was shown to us, looking like iron filings or 
grains of pepper from a pepper castor—apparently the mere dust 
of the machine which turned them out—and these when examined 
with a microscope were seen to be perfect screws, each to be driven 
toits place with a screw-driver. It is oneof the statistics at Waltham 
worth remembering that a single pound of steel, costing but 50 
one thus manufactured into 100,000 screws, which are worth 
11 dols.” 

ACCORDING to the recent statistics there are in Austria 1623 
newspapers and periodicals, of which 490 are political, 175 econo- 
mical, 118 agricultural, 113 connected with trades or special occu- 
pations, 92 medical or scientific, 98 pedagogical, 55 geographical 
and historical, 208 representing literature and humour, 13 military, 
129 advertising papers, 53 ecclesiastical, and 107 local papers ; 727 
of the whole number are published in the single province of Lower 
Austria. As to language, 1054 are German, 225 Czech, 108 Polish, 
95 Italian, 35 Slavonian, 32 in other Slav dialects, and 74 are 
mixed—that is, have portions in different languages. It is note- 
worthy that, as compared with the preceding year, the German 
fe ge have increased in number by 7 per cent., the Italian by 

‘7, the Czech by 13°6, the Slavonian by 20°7, and the Polish by 5}. 

THREE tall chimneys belonging to Kunheim and Co., of Berlin, 
were lately destroyed by means of gun-cotton. The largest was 
about 147ft. high, and 10ft. diameter at the base. In order that 
it should fall outwards from the city, the charge of gun-cotton— 
about 57 lb.—was attached in portions to the side next the city, and 
to the adjacent sides. All three were exploded simultaneously 
with a magneto-electric apparatus. The chimney, instead of fall- 
ing obliquely, collapsed vertically, and on inspection the four walls 
of the pedestal were found to have been driven outwards. The 
bricks were all detached from each other, and nearly all entire. 
Nature says the débris was thrown a very little distance. The two 
other chimneys, treated similarly, fell as was expected, i.c., 
obliquely away from the city. One of them, in falling, broke in 
two about the middle. 

IN preparing a plan for an electric lighthouse or tower 1000ft. in 
height for lighting Paris, M. Bourdais, the architect of the Palace 
of the Trocadero, Paris, investigated the height to which a column 
of different materials could be raised without crushing under its 
own weight. The weight of a pyramid with a square base may be 


expressed by the equation P = D? . 8, in which D represents 
the side of the base of the pyramid, / the height, and 6 the 
density. ‘The resistance is R= 7; hence R = 5 bana Sh 
If the limiting value of R is taken at one-sixth of the load, which 


produces crushing in iron, and one-twentieth for different varieties 
of stone, the following table may be deduced :— 


Material. R. é. he 
Porpbyry .. .. 2,470,000 .. .. 2870 . 2550 metres. 
Iron... 6,000,000 ae... . Se 
Granite.. 800,000 2700 << 


THE New York Commercial Agency has prepared some tables 
with regard to the condition of the workmen out of employment 
in 21 of the States, and from these it appears that while in 1880 
the number of workmen employed in the different factories, &c., 
was 2,450,479, it is now 350,000 less, despite the great increase 
which has since taken place in the population of the country. The 
agency has received replies to its inquiries from 272 cotton fac- 
tories, of which 36 are closed, and from 187 woollen factories, of 
which 55 are now closed. The woollen factories of New England 
have discharged 21,000 workmen, and in Lowell county, Massa- 
chusetts, there are 2300 fewer workmen employed than in 1884. 
In the textile industry most manufactories are only working three- 
quarter time, and in the State of New York alone there are 14,000 
hands out of employment. Wages have fallen 20 and even 25 per 
cent., and, according to a circular of the Fall River, Massachusetts, 
weavers, the price for a =_ of cloth 25 yards long, which was 
30c. in 1873, is now me 8c. In Canada, out of 1417 manufac- 
tories in the province of Ontario, 72 are either closed or working 
short time, and 3089 workmen have been discharged, while 2470 are 
working half-time. In the province of Quebec wages in the wool 
and cotton factories have fallen 10 per cent. 

Mr. A. H. Hac has described, at a ting of the Engineers’ 
Club, of Philadelphia, the following process for making photo- 
graphic copies of drawings in blue line on white background, 
invented by H. Pellet. <A bath is first prepared consisting of ten 
parts perchloride of iron, five parts oxalic or some other vegetable 
acid, and 100 parts water. Should the paper to be used not be 
sufficiently sized, dextrine, gelatine, isinglass or some similar sub- 
stance must be added to the solution. The paper is sensitised by 
dipping in this solution and then dried in the dark, and may be 
kept for some length of time. To take a copy of a drawing made 
on cloth or transparent paper, it is laid—not in daylight—on a 
sheet of the sensitive paper and then — to daylight in a 
printing frame or under a sheet of glass. The length of exposure 
varies with the state of the weather from fifteen to from forty to 
seventy seconds in winter. The print is immersed in a bath con- 
sisting of fifteen to eighteen parts of prussiate of potash per 100 
parts of water. Next when the image is obtained it is freely 
washed in water and then passed through a bath consisting of 
eight to ten parts of hydrochloric acid to 100 parts of water, for 
the purpose of removing protoxide of iron salt. It is now again 





ly | washed well in clean water and finally dried, when the drawing 


will appear in blue on a white background. 





MISCELLANEA. 


TuE electric lighting of the French Opera House is almost com- 
plete with 3000 incandescent lights. 

THE Wolverhampton Chamber of Commerce has just received 
specifications and patterns for a further supply of hardwares, 
mainly tinned iron goods, which are required by the War-office. 

At the competitive trial of armour that has just taken place at 
Bucharest, we hear that the Griison chilled iron cupola has stood 
much better than the German steel-faced armour. We hope to 
have details shortly. 


Art the last meeting of the Metropolitan Board attention 
was drawn to the serious danger which had arisen in London 
from the derangement of the fire alarms by the late snowstorm. 
A fire had occurred ir. Lambeth, and there had been much delay in 

btaining the assist of the brigade owing to the breaking down 
of the alarm communications. 

THE ironworkers at some of the Sovth Staffordshire mills are 
expressing much dissatisfaction at hav ~g to accept a reduction in 
wages. At several establishments they have intimated that, 
although at present they continue at work, they are not yet de- 
termined whether they shall resume at the drop next week. It is 
not believed, however, that there will be much trouble with them. 

AT a meeting of ironworkers held at Walsall on Monday, the 
award was harshly handled. The operative secretary to the Wages 
Board, however, strongly defended the award of the arbitrator, 
and declared that the Arbitration Board had been the means of 
getting the men five advances during the years of prosperity, which 
five advances were equal to the ten reductions to which they had 
had to submit during the past twelve years of depression. 

THE French Minister of Commerce is preparing a projet de loi, or 
Bill, authorising the holding of a Universal International Exhibi- 
tion, to be held in the Champs de Mars, Paris, in 1889. There is 
to be no General Commissioner ; but the directors of the several 
departments will be under the immediate orders of the Minister. 
French representatives abroad are to consult foreign Governments 
as to whether the exhibition shall be international or not. 

To prevent possible difficulties on the waterway through a lack 
of water in the summer months, the Leeds and Liverpool Canal 
Company has constructed a storage reservoir to hold a hundred 
million gallons of water, at Barrowford, near Colne, for the benefit 
of the Lancashire portion of the system, and is building another at 
Winterburn, near Skipton, which is to have a capacity for three 
hundred million gallons, for the protection of Yorkshire interests 
on the canal. 

THE death is recorded of the Rev. Thomas John Main, formerly 
Fellow of St. John’s College, Cambridge, and a chaplain in the 
Royal Navy, on the 28th ult. Mr. Main took his Bachelor’s 
degree at St. John’s College in 1838, as Senior Wrangler and first 
Smith’s prizeman, and proceeded M.A. in due course. He was for 
a period of thirty-four years Professor of Mathematics at the 
Royal Naval College at Portsmouth. Nature says Mr. Main was 
the author of various works on the marine steam engine. 

Ir is said that Sir F. Bolton is devising, or has devised, a 
scheme by which Mr. Irving in ‘‘ Faust” can carry three different 
coloured lights in the inside of the peak of his cap. By means of 
these he can illumine his features as he chooses. Another 
ingenious contrivance for Mr. Irving is to be a sword so tipped 
that he can at will produce an electric light on the point. When 
Valentine has fallen, Mephistopheles will point to him contemp- 
tuously with this weapon, and the face of the dead man will be 
illuminated. 

Mr. F. Proctor, of Coleford, Gloucestershire, in writing for 
further information on the subject of a paragraph in our ‘‘ Notes 
and Memoranda,” of the 18th ult., relative to M. Rotondi’s means 
of saponifying fats, says he has lately imported a bean into this 
country which is unknown here, but contains 34 per cent. of a 
fatty oil. He says it is a good lubricant and illuminant. He 
believes it especially adapted for soap-making, but when it is 
saponified by the present ether process an unpleasant smell is 
imparted to it. 

Messrs. W. H. BaI.ey AnD Co., of Salford, have supplied to the 
Government six of their 10-horse power water motors, which are 
to be used for military purposes in Northern India. These engines, 
which are of the oscillating cylinder type, will utilise the water 
power on the mountain sides for hauling up, by means of small 
trucks on light rails with a wire rope system, men and military 
stores. We understand that a pressure of over 1000ft. in column of 
water will be utilised, and that each of the engines will develope 
about 20-horse power. 

KIDDERMINSTER has become alarmed about its water supply. It 
is stated that the water, which is drawn by the Corporation from 
the lower well close to the sewage works, has become contaminated, 
and Dr. Parsons and Mr. Arnold Taylor, inspectors to the Local 
Government Board, have visited the town this week to make a 
thorough examination into the question, aided by Mr. Pritchard, 
C.E., who is the engineer to the works of sanitary ee 
now going on in Kidderminster. The Town Council have for a 
long time been urged to disuse the present well and to sink a new 
one, and it seems likely that this necessary work will not much 
longer be delayed. 

Some hardware manufacturers in Birmingham are taking pains to 
make themselves familiar with the goods of continental manufacturers 
which come into competition with their own productions. Such a 
course is worthy of wide imitation, and is the surest road to suc- 
cessful combating of the threatened difficulty without recourse to 
restrictive tariffs. That in many branches we are behind our 
continental competitors in the adoption of machine production, 
which accounts for much of the continental cheapness, is unde- 
niable ; nor does it follow of necessity that the continentals are 
making a profit upon all the trade which they are seeking to do 
with this country. Trustworthy evidence upon this point is much 
needed. 

AccorRDING to Messrs. Arthur Bird ahd Co.’s tin-plate trade 
report, the course of the tin-plate trade during 1885 was singularly 
uneventful, and prices, after undergoing but few fluctuations, 
closed just about on the same level as in January, 1885. We 
commenced last year with an enormous power of production, and 
as a consequence, during the first six months prices gradually 
dropped to about the lowest on record. A combination entered 
into in July by the majority of the manufacturers to stop all their 
mills one week per month for the rest of the year, somewhat 
improved the tone of the market, and placed values on a more 
satisfactory basis. The improvement in prices, however, was on 
the whole so disappointing, that it led unmistakeably to the belief 
that the diminution in the out-turn existed more in theory than in 
practice. The price of IC coke tin-plates on 1st January, 1885, 
was 13s, 9d. per box at Liverpool, and on the Ist January, 1886, 
was 14s. The exports of tin and terne-plates in 1884 amounted to 
5,774,160 cwt., and in 1885 to 5,954,560 cwt. 


By Imperial decree, on the recommendation of Sir Robert Hart, 
K.C.M.G., the Inspector-General of the Imperial Maritime 
Customs Service of China, a Decoration of the First Class of the 
Third Division of the Imperial Order of the Double Dragon and 
civil rank of the Third Class, have been conferred upon Mr. David 
Marr Henderson, C.E., the engineer-in-chief to the above-men- 
tioned service, in recognition of the excellent character of his 
services, The decorations of the Imperial Order of the Double 
Dragon are arranged in five divisions, of which the first, second, 
and third are again subdivided into three classes each. The first 
division is for crowned heads, imperial and royal princes, and 
ambassadors ; the second division is for ministers plenipotentiary, 
ministers resident, and chargés d’affaires ; the third division for 
consuls-general, commissioners, consuls, &c.; the fourth division for 
subordinate Government employés, both civil and military; and 
the fifth division for private gentlemen and others not in official 
positions, 
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SEWERAGE OF STRATFORD-ON-AVON.—SITE AND SECTIONS OF WORKS & IRRIGATION GROUND. 
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STRATFORD-ON-AVON SEWERAGE AND 
SEWAGE DISPOSAL.* 


MATTERS relating to sewerage and sewage disposal have been so 
often discussed by the Association that it is somewhat difficult for 


one to write anything fresh on these subjects, still it may not be | is extremely doubtful whether some of the partially chok 
uninteresting to some at least of the members present to learn what | particular i i 
has been done to improve the sanitary condition of this historic old | ¢ver be thoroughly cleansed by such means. 


town. 


ventilated, and even in some instances not ventilated at all, the 
merated therein find an escape through the sewer ventilators, | met at lunch, when Sir Robert Rawlinson said of sanitary works : 
t is the prevailing opinion in the borough that the sewer ventilator | “‘ To show how necessary 
nuisance will be obviated as soon as the public water supply is 
fully laid on so that the private drains may be more effectively | because no attention had been paid to sanitary 
flushed. Such, of course, will be the case to a large extent, but it | Shakespeare, whose name was associated so closely with that town; 
i was born in the year 1564, in Stratford. At the time of his birth 
hpits and middens, will | the plague was raging 
ford; but he and his father’s family did not suffer, fortunately, 
1 of the sewage of towns is still | from that epidemic. He lived fifty-two years and died in 1616, 
as one of the great sanitary op epee of the day ; even | Now fifty-two years was by no means a great age, and he was said 


= . ‘ 7 ane recognised 
We have it on the authority of Mr. J. O. Halliwell Phillips that | the metropolis is greatly perplexed with the question. Stratford- | to have died of a fever which was prevailing very severely at that 


ed drains 
ly those in tion with 








New Sewage Works.—The disp 


After the members had visited the water and sewerage works they 


those works were, he might mention 


a few brief facts as to how the world had suffered in times gone by 


arrangements, 


in London and fever was raging in Strat- 


about the year 1551, “‘and for many generations after » the | on-Avon, therefore, in having provided itself with a means of dis- | time in that town, probably of the typhoid character. They could 


sanitary condition of the thoroughfares of Stratford-on-Avon was, 
to ‘our present notions, simply terrible. Under-surface drainage of 


every kind was then an unknown art in the district. There was a | to restrain them from polluting the river, the Town Council, in 
far greater extent of moisture in the land than would now be | 1880, determined to take action, and, after carefully considering 
thought possible, and streamlets of a water-power sufficient for the | various reports and schemes from my pi 


» may be congratulat 


ecessor, Mr. J. 


on having so far got out of the | scarcely imagine what kin 
ifficulty. After being threatened time after time with injunctions | the world—a life of that character taken away at so early a date. 
Fever appeared to have been very fatal to literary men. Lord 
Byron died at thirty-seven of a fever, Burns died at thirty-seven 
of a fever, and if he were to run the range of many others who had 


of loss that was to literature and to 


operations of corn mills meandered through the town. This general | Denton, and others, Mr. Pritchard, in 1882, was called in to report died similarly from fevers, he could give them a very long list. 


humidity intensified the evils arising from the want of scavengers, | ypon the several schemes submitted, and was ultimately instructed 
or other effective appliances for the preservation of cleanliness. | to carry out a scheme of his own, This has just been completed, 


Fever at the present moment was a disease which, taking it in all 
its forms, was the most destructive to human life. As they were 


House-slops were recklessly thrown into ill-kept channels that | and the following is a brief description of it. The scheme is a] aware, there were many kinds of fever, but the typhoid, of which 


lined the sides of unmetalled roads; pigs and geese too often | combined irrigation and filtration one, and the land—see page 44— 


they had so much to contend against, was essentially the fever of 


revelled in the puddles and ruts; while here and there small | purchased from the late Marquis of Hertford, is twenty acres in] manhood. It was the most fatal between twenty and forty years 


middens were ever in -~ course of eoeeeen the receptacles 7 extent and 
offal and every species of nastiness. A regulation for the removal | soi] being of a light loamy nature, varying in depth from 18in. to 
of these collections to certain specified localities interspersed | 94in., wo ae y » eres P 

through the borough, and known as common dunghills, appears to | this land—fifteen acres—have been laid out for surface irrigation, 
have been the extent of the interference that the authorities ven- | and the remaining fourth—five acres—has been divided into eight 


tured or cared to exercise in such matters. Sometimes, when the 
nuisance was thought to be sufficiently flagrant, they made a raid 
on those inhabitants who had suffered their refuse to accumulate 
largely in the highways. On one of these occasions, in April, 1552, 
John Shakespeare was fined the sum of twelve pence for having 
amassed what was no doubt a conspicuous sterquinarium before his 
house in Henley-street, and under these unsavoury circumstances 
does the history of the poet’s father commence in the records of 
England.” The town now enjoys the reputation of being a very 
clean and well-kept one. The area of the borough is 3865 acres, 
the population computed to date is 8400, the rateable value is 
£31,710, and the death-rate during the past quarter equivalent to 
an annual rate of 14°8 per 1000. 

Sewers.—The sewers were designed and constructed exactly 
thirty years ago by Mr. Alderman E. Gibbs, who was then the 
engineer and surveyor of the old Board of Health, and up till a 
few months since they discharged their contents, in a crude state, 
into the river Avon. The system is that known as the combined 
system. The pipe sewers vary in diameter from Qin. to 18in., and 
the brick sewers from 3ft. by 2ft. 3in. to 4ft. 6in. by 3ft. There 
are several side entrance manholes to the main sewer, but there 
are no manholes to the pipe sewers, the straight line and 
gradient system, with hole or lamphole at each change of line 
or gradient, evidently not being then in vogue. From an inspec- 
tion of the plans, nearly the whole of the sewers appear to have 
good gradients, and those which have been opened up by the 
author for the purpose of making a connection, or otherwise, have 
generally been found tolerably free from deposit, and very well 
constructed. 

Drains.—The greater portion of the house drains are in direct 
communication with the sewers, and in many instances which have 
come under the author’s notice they have been found to have 
uneven gradients, the street portion frequently having a precipi- 
tate fall at the expense of the house portion. These latter 
have generally been found to contain deposits of ashes and 
other matter in a decomposed state, it having been the custom to 
allow ashpits and middens to be drained into the sewers, a 
practice which cannot be too strongly condemned. The con- 
struction of the majority of the drains may have received proper 
supervision in the first instance, but the members of the Associa- 
tion are only too well aware that after a drain has been in- 
spected and approved, alterations are frequently made by different 
men possessing ideas of their own, so that what may have been a 
very good arrangement in the first instance is ultimately converted 
into a very bad one. Only a few days ago the following case came 
under the author’s notice :—The waste pipe from a bath in one of 
the principal establishments of the town was found to be in direct 
communication with the in, which, in turn, was directly con- 
nected with the public sewer, and as the waste-pipe was entirely 
untrapped and the drain unventilated, this pipe was, to a certain 
extent, doing service as a ventilator, and conveying not only drain 
air but sewer air into the bath-room ; there were also other serious 
defects in the connection. but it is u y to ate them. 

Middens.—The author is sorry to say that many of those abomi- 
nations commonly called middens still exist in the borough, but he 
is pleased to say that they are being removed one by one, and he 
hopes to see them entirely abolished as soon as the waterworks are 
completed, and the use of the water-closets fully appreciated. 

Flushing.—The sewers are flushed by means of a portable tank 
holding 1000 gallons. This tank is made of galvanised iron tin. 
thick, rivetted to a strong angle iron frame, and mounted on four 
wrought iron wheels, 6in. on face, with springs. The water is 
discharged through a valve 9in. in diameter, with a leather sleeve ; 
this sleeve is inserted into any one of the ventilation shafts, and 
the water contained in the tank suddenly discharged into the 
sewer to be flushed. The quantity of water used is regulated to 
suit the state of the weather and the amount of rainfall, but it is 
seldom less than 20,000, and sometimes exceeds 40,000 gallons 
per week. At the present time the water for flushing, as well as 

that used for the streets, is obtained from the Stratford and 
Birmingham Canal, which, previous to the laying of the new mains 
in connection with the waterworks now in course of construction, 
was conveyed to certain points in the town through 6in. cast iron 
pipes ; these pipes are now connected with the new mains, and the 
canal water is at the present time, and will be, until the new 
supply has been turned on, in circulation throughout the greater 
portion of the system. A sum of £70 per annum is paid to the 
canal company for this water. It may also be mentioned that the 
above arrangement gives the town a certain amount of protection 
in case of fire. When the waterworks are completed, it is the 
intention of the author to recommend the construction of automatic 
flushing tanks at the upper ends of the sewers. The order of 
flushing commences at the lower portions of the system, the higher 
portions or dead ends being flushed last of all. 

Ventilation.—The sewers are principally ventilated by means of 
9in. and 6in. earthenware pipes carried up from the crown of the 
sewers and surmounted with cast iron ventilating covers flush with 
the surface of the roads ; these are placed at an average distance of 
65 yards apart. Complaints have been pretty freely made from 
time to time concerning offensive smells from the ventilators, and 
in some instances cast iron shafts have been carried up the sides of 
houses and buildings, the offensive surface ventilators being then 
closed. At the present time there are twenty-six of these shafts, 
the greater portion being only 5in. in diameter; those recently 
erected, however, are 6in. in diameter. Unfortunately complaints 
are still made, and certainly not without foundation, that some of 
the surface gratings do occasionally give off very offensive odours. 
Such being the case, it will naturally be thought by the members 
of the Association that something must be wrong with the system, 
and, in the author’s opinion, something is wrong, and it remains to 
be determined whence the evil arises. The sewers appear to have 
been well designed, and, as far as can be ascertained, they also 
appear to have been well constructed. The house connections, 
then, must be the cause of the emanations ; they are untrapped, 
and owing to faulty construction in some instances, and to the 
want of flushing in others, they are slowly discharging decomposed 
matter into the sewers, and as most of the drains are inadequately 











* Paper read before the Association of Municipal and Sanitary Engi- 


beds for intermittent filtration. Pumping has had to be resorted 


in twenty-four hours, which is after the rate of 20} gallons per 


h r day calculated on a contributing population of 8000, A | that cholera swept over England in 1832 or 1833. 
rainfell of *22in. in twenty-four hours increases the volume to | its subsequent visits from that time to the most recent—frum 1848 


ticularly suitable for the purification of sewage, the | of age. It took man in the most vigorous period of life, and almost 

invariably, as far as they could judg 
a deep bed of gravel and sand. . Three-fourths of | if attacked by typhoid fever, succumbed the most readily to it. 
Therefore it behoved them, the sanitary engineers, seeing that 
their duty was to make it impossible for typhoid fever to prevail, 
it was incumbent upon them to use their best endeavours to 
to, as a portion of the town is situated at such a level that suitable | devise their worxs, to execute and to carry them out, that 
land in the neighbourhood could not be obtained for a gravitation | they might benefit mankind to that great extent. They all knew 
scheme. The dry weather flow of sewage is about 162,000 gallons | that it was not many years since cholera, when it appeared in 
Europe, visited this country—and he was old 9 to remember 


e, the strongest constitutions, 


e remembered 





238,000 gallons. Provision, however, has been made for a prosp 
tive population of 10,000, at the rate of 40 gallons per head, with 


twenty-four hours. The sewage is intercepted at a point on the 


chamber, see page 8; it is then pumped up to a chamber situated on 
the highest part of the farm, through a Qin. cast iron delivery 
main 425ft. in length, the vertical lift being 25ft. ; it is conveyed 
thence by gravitation through 12in., 9in., and Gin. earthenware 
deep socketted pipe carriers throughout the length of the farm, and 
distributed thereon by means of distributing chambers 2ft. square ; 
these chambers are fitted with cast iron disc and flap valves, the 
former being particularly effective in their work. The land is 
drained with 15in., 12in., Gin., and 4in. earthenware socketted 
pipes of second quality, varying in depth from 5ft. to 9ft., and 
covered with assorted gravel for a depth of 18in., upon which is 
laid 6in. of puddled clay to prevent the sewage, in an unpurified 
state, from passing direct into the drains. The sewage effluent 
passes through an effluent chamber situated at the western 
extremity of the farm, and from thence into the river by means of 
an 18in. brick drain laid through the intervening meadows ; one of 
these, known by the name of Chambers’ meadow, fourteen acres in 
extent, belongs to the Town Council, and a Qin. carrier has been 
laid thereto and distributing chambers have been constructed, for 
the purpose of distributing sewage upon it when considered desir- 
able. It is expected that this meadow will make a very good 
auxiliary to the sewage farm by giving it a greater season of rest 
than would otherwise be the case. 
Pumping station—engines (see page 8).—There are three 6-horse 
power gas engines of the Otto type, with self-starting gear ; this, how- 
ever, does not appear to be necessary, as the engine man prefers to 
start them, and can do so easily, from the fly-wheels. As most of 
the bers of the Association are familiar with this type of 
engine, it is quite unnecessary to describe it in detail. It may be 
well, however, to mention the following points. The exhaust 
silencers: are fixed in a brick chamber outside the engine-house 
and covered with coarse gravel which materially deadens the 
sound. The water tanks and gas meters are placed in a separate 
room adjoining the engine-house, which helps to give the latter a 
neat appearance. The Town Council manufacture their own gas, 
and the price charged by the gas department is 3s. per 1000ft., less 
a discount of 10 percent. Of course sufficient time has not elapsed 
since the starting of the engines to allow of any reliable information 
being given as to the working expenses, &c. 
Pumping machinery.—The pumping machinery—see 8— 
which is situated inside the engine-room, consists of three double- 
acting pumps, patented last February by the makers, Messrs. Balland 
Horton, of this town. The cylinders are 10in. in diameter, and the 
stroke of the piston is 18in. The pumps are driven by means of 
leather belting from broad pulleys on the engines direct to a counter- 
shaft, on which are placed fast and loose pulleys having leverarrange- 
ments for sliding on and off the driving belts. The counter-shaft 
imparts motion to the pumps by means of spur-gearing, the pinions 
having lever arrangements for throwing them in and out of gear. 
These levers, together with the levers for sliding on and off the 
driving belts, are all concentrated at one point, and can be readily 
manipulated. Each pump is capable of lifting 350 gals. of sewage 
per minute 25ft. high, and the arrangements are such that each 
engine may work any one or more of the pumps, or the three 
engines may be employed to work the whole, The pumping well 
is situated immediately outside the engine-house, which has the 
desirable effect of freeing, to a considerable extent, the engine- 
house from sewage odours. A pair of sludge agitators is fixed in 
the well, but these are not often required. The pumps will be 
much better understood from the drawings, but the principal fea- 
tures are as follows :—The valves consist of rectangular metal flaps 
with india-rubber facings, which are set at an angle of about 
45 deg.; and it is claimed by the patentees that all solid or foreign 
substances lodging within the valve openings, or between the valves 
and their seats, are dislodged on the valves again lifting, or on the 
return movement of the piston. The pistons or buckets are com- 
of india-rubber gripped between two metal plates, with an 
intermediate packing of hard wood, consisting of segments placed 
endways to the grain, to prevent any metal from coming in direct 
contact with the cylinders. These cylinders are lined with solid- 
drawn hard copper iin. thick. At the side of the pump casing or 
jacket, and directly opposite each valve, are fixed small or 
sight lids, for the pu of examining or gaining access to the 
valves or es without having to take off the larger covers. 
These small Tide are opened or closed in a few seconds by means of 
a a and a set-pin, hapten a @ cross or catch- 
bar, and they answer their purpose exceedingly well. 
Gost. Although the works are practically finished, they are not 
quite out of the contractors’ hands, and therefore their exact cost 
cannot be given: approximately, however, it is as follows :— 





£384. 
Cost of land and compensation to tenants .. 4400 4 6 
Engine-house and chambers adjoining. . 871 9 0 
Engines and pumping machinery... .. 1200 17 0 
Intercepting outfall sewer.. .. .. «2 « « 890 14 0 
Cast iron pumping main .. .. .. «1 «2 «oe es 6218 0 
Irrigation grounds, including Chambers’ meadow 
and occapation road... .. .. «2 «. «oo eo 161812 0 
Filtration beds .. , 781 5 0 
General charges 188 0 0 
Total cost .. 2. .. o £10,008 19 6 
The outfall works were desi and carried out Mr. E. 


Pritchard, M.I.C.E., with Mr. J. E, Willcox, A.M.LO.E., as resi- 
dent engineer. The contractor for the g l work is Mr. George 





to the p 
England to visit nearly every seat of cholera, and as far as in him 
the addition of 100 per cent. of rainfall, making a maximum | lay to study what might be considered the causes producing it. 
quantity to be dealt with in the future of 800,000 gallons in | Now, he thought he knew when he began his duties pretty well 


t time. It had been his fate and his official duty in 


what produced cholera. He then visited some other places and he 


outfall sewer 470 yards from its outlet at the river and conveyed to | began to doubt, and to believe he did not know; and the result of 
the pumping station through a 3ft. brick sewer—see page 48—which | all his examinations and of all his study was that up to the 
discharges into the pumping well after passing through a straining | present moment he did not know. He only knew this, that cholera 


was liable to | rn where there was excessive drought, where 
there was a demoralised population, where there was poverty, 
where there was excessive drinking, but above all where there was 
@ foul subsoil and foul dwellings. With all that he knew plenty 
of places having foul subsoils and foul dwellings and having 
demoralised populations and all the surroundings in which it is 
usually found, where it does not prevail ; so they would see that 
they must be mute and very quiet. It was not his duty as 
far as he knew it to jump to conclusions, and to say that 
they knew this, or that, or everything ; it was sufficient for them 
to know that if they removed those filthy materials, if they im- 
proved the dwellings of the people, if they taught them to lead 
more moral lives; if they were better fed and more contented ; 
that cholera might prevail on the Continent, and their ships might 
run backwards and forwards without any interruptions or quaran- 
tine—he would go as far as that—and cholera would not prevail in 
this country. By constant and unceasing labour and care and 
cleanliness, and care in scavenging, they might put a population in 
such a condition that they might almost bid defiance to cholera.” 
After the paper which we now print, and another on the water 
supply also recently published by us, had been read, Sir Robert 
Rawlinson said; ‘‘ I have listened with great pleasure to the papers 
read, and in one, with regard to sewer ventilation, there is the 
remark that the open ventilators on the street surfaces are very 
offensive. This complaint is not restricted to Stratford-on-Avon, 
but is common to all places where an old town has indulged itself 
for g tions with pools. When you sewer such a town, the 
corrupt contents of these cesspools are discharged into the sewers, 
and one gallon of such corrupt matter would be much more tainted 
and offensive than ordinary sewage from a well-drained town. 
You must not, therefore, conclude that your sewers are badly 
formed or badly ventilated, because in their present state you are 
suffering from that temporary nuisance which will abate most 
unquestionably when houses are properly drained and cesspools 
are abolished. I think my friend Mr. White will tell you he has 
found this to be the case in Oxford—that the ventilation of the 
sewers was protested against, but that it was really due to the 
horrible matter sent in from the cesspools which caused the 
nuisance, the old sewers in the town are practically 
choked; and the sooner the inhabitants of Guntieolon Aven, 
when they have got proper sewers, can get rid of their 
old drains, the better. Then with regard to the flow of the 
sewage over the ground, I heard nothing about the subsoil. I hope 
that there is some subsoil water in the sewers. Sometimes persons 
who have no practical knowledge of drains want you to take out 
the subsoil water, and to take in the surface water. I am no such 
advocate. A dry drain laid upon a dry subsoil is a most difficult 
thing to keep in order. I should very much prefer it withas much 
water in the sewer as would equal 3in. on the invert, and I should 
much prefer to have it, even if I had to contend with it at the out- 
fall where I had to treat the sewage. Then with regard to the 
water supply, there is one caution I would give. The reservoir is 
comparatively small for the work it has to do; and I would 
caution the person who has the management of it, because 
he has the reservoirs full during an apparently wet season, 
not to be extravagant and to pull it down, in anticipation 
that it will avail them in time to come. I know of cases 
where the reservoirs have been pulled down at the beginning 
of a dry period, where there was only a limited gathering 
ground ; and in one particular instance there was no rainfall 
upon that area, in this country of England, for twenty months, to 
fill the reservoir, This reservoir at Stratford will require careful 
management, Extravagance in water, like all extravagance, 
should not be tolerated ; and a house should not be allowed to 
waste from leakage in the service. For any establishment with 
proper ree seg fittings ten or fifteen gallons per head is 
the best supply a house can have. It wants no more, and ought to 
have no more; and whoever ten d have the management of the 
waterworks in the future should take care to pay sufficient attention 
to maintain the fittings, which will be put in, in proper order in 
mepeeny. One might as well expect that a watch will go well 
and keep proper time if it is roughly handled, badly regulated, and 





neglected. Perfection of workmanship goes for nothing if proper 
care is not paid to it, and perfection of workmanship in sanitary 
matters will not go for one-tenth of what it ought if there is not 


subsequent care. I am v sorry to hear there are middens in 
Stratford-on-Avon, and that there are uncleansed places. The foun- 
dation of all sanitary science is scavenging ; and if I were asked 
what is the most important feature in sanitary science, I would repeat 

in scavenging. Your sewers, your drains, and water supply are 

secondary considerations if scavenging is neglected. There 
should be no vested interest in effete matter. It should be re- 
moved from the premises of every individual, and every manu- 
factory, and every place, at the cost of the general body, and the 
cost should be paid out of the general district rate. This is being 
contended against by some Local Boards, the members of which 
say they do not see why they should cleanse such establishments. 
But I know why it should be done, If you leave it to private 
individuals it is never done, and becomes the source of serious evil. 
Do not let the work to any contractor; he will scavenge your town 
and take _— fees in dry weather, and he will neglect the work in 
wet weather, because his contract does not cover exceptional or 
exceptionally wet seasons, The most economical way is for the 
Corporation, or Local Board, to do the work themselves, under 
their own management,” 








neers and Surveyors by Mr. Alfred T. Davis, Assoc. M. Inst. C.E., 
Borough Surveyor. 


Law, of Kidderminster; and for the engines and pumping ma- 
chinery, Messrs. Ball and Horton, engineers, of this town. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION, 
Before Mr, JUSTICE PEARSON, 
OTTO v, STEEL, 

Mr, Mouton, in opening the case for the defence, stated that 
he did not in the least underrate the difficulties under which he 
was placed, in having to contend against the validity of a patent 
which in another cage has been supported in the Court of Appeal. 
He thought he should show his lordship on the evidence that the 
Court of Appeal decided the case as a matter of law on the find- 
ings of fact which he should be able not only np op Fag dis- 
place by his witnesses, but he should be able to show to his lord- 
ship that the very witnesses for the plaintiff have turned round 
and before his lordship put forward a case, not only different from 
that which was made in the former case of Otto v. Linford, but 
absolutely inconsistent with it. In Otto v. Linford the Court from 
imperfect evidence come to this conclusion, that the patent must 
be supported for the invention of a gas engine on account of its 
non-explosive character, and he should show his lordship that the 
main advantage of the Otto engine is that it is so intensely more 
explosive than anyone that ever preceded it; and that it is t h 
that that it has been the great success it has. They not only did 
that, but they also decided against the defendant in that case on 
the ground that previous engines worked explosively and with 
shock when they were the mildest of busti pared with 
what took place in the very engine made under the Otto patent. 
The very witnesses for the plaintiff in this case have again and 
again admitted that the combustion is more gradual with uniform 
dilution than with an irregularly diluted mixture. It was sup- 
posed in Otto v. Linford, and it was testified to by the witnesses, 
that in previous engines there was a combustion of a very explosive 
kind; but here the very opposite is set up, and when he came to 
refer to the re-examination of Mr. Imray, he thought his lordship 
would see that his evidence alone would have been sufficient to 
defeat the case on which the plaintiffs won in the Court of Appeal 
in the last case. It would be necessary for him to put before his 
lordship as shortly and as clearly as he could fundamental 
scientific facts on which the whole of this question turns. The 
case before was won by juggling with the word “explosive.” He 

did not use the work “juggling” in any offensive sense, but th 

played with the word “‘explosive,” and that completely delud 
the Court. He did not mean to have any such juggling in this 
case, and he wanted to show first exactly what ‘explosion ” is, 
and all its incidents, All motive power of this type is got directly 
or indirectly from heat, and in all engines, whether they be steam 
or whether they be gas, you have this motive power got through 
the medium of an elastic fluid, a gas, or air, or vapour, which is 
expanded by heat. If you heat a gas the pressure gets greater, it 
drives out the piston, and in driving it out does work and cools 
itself, In the gas engine the heat is got by the combustion of a 
hydrocarbon coal gas, which unites with the oxygen of the air and 
forms carbonic acid or other incombustible gases, and water, and 
in doing so — out a large amount of heat. Now that heat must 
heat something. The consequence is it heats these products of 
combustion and that causes an immense pressure. The process is, 
union of oxygen with the combustible gas giving out heat. That 
heats all the gas it can get hold of. Accor to the temperature 
to which it raises the gas is the pressure, and it is because it rises 
toa high temperature that we have so high a pressure, Take 
oxygen and coal gas alone in a chamber. There is just as 
much heat given out in the combination of that gas with the 
oxygen when it is quite alone as there would be if there was a lot 
of other gas in the chamber. The amount that is given out by the 
combustion of a cubic foot of that gas is known accurately to all 
scientific men, and has been known for fifteen or twenty years. 
But if they are quite alone in the chamber there is only just that 
very gas which has produced the heat there to be heated, and such 
@ vast amount of heat applied toso little gas raises the temperature 
enormously, and as it raises the temperature enormously it raises 
the pressure enormously. Not only does it do that, but, of course, 
the chamber is comparatively anil, and is filled with nothing but 
the very gas that is burning, and the combustion is extremely 
rapid. Then you get a very extreme pressure in a very short time, 
and you get the true characteristics of an explosive combination of 
gas. Now, my Lord, supposing that into that chamber which con- 
tains coal gas and the requisite oxygen you introduce four times as 
much nitrogen as there is oxygen; in other words, if instead of 
mixing coal-gas with the oxygen a ‘ou mix it with the air 
necessary, what is the consequence? ere is just the same 
amount of heat developed, but you have got three times as much 
gas. You have all that extra nitrogen; you have got to expand or 
heat again so much more gas that the temperature is far lower and 
the pressure is far lower. More than that, the combustion is 
slower, because the combustible particles are at shouting distance 
and not speaking distance. All particles of gas are at a distance 
from one another. That is a characteristic of gas; but here you 
have a slow combustion with less temperature, in spite of your 
having the same amount of heat generated. The consequence is, 
you have a far less explosive action, Still the rise is very quick, 
still the rise is very great, but still the pressure is neither so great 
nor the time so short as before, and you have a much less explosive 
action. Having taken the -gas and taken the requisite amount 
of air, let us add some more gas of any kind—not coal-gas, but gas 
not combustible. That acts just as the nitrogen did, and in no 
other way. It is there to take up heat; it must have its share; it 
isthere to hinder combustion by making it slower, and the con- 
sequence is you have a still less rise of pressure, a still longer time 
in it, and a still less explosive type of action. If this is kept in 
mind, the whole meaning of the word ‘explosive ” is absolutely 
unnecessary. What was popularly and scientifically meant by 
explosion was an action which in an incredibly short space of time 
produces a ae aw that did not exist before. He could under- 
stand no other meaning of the word “‘ explosion,” and there is not 
an explosive action in which this does not occur, and there is not 
@ case in which that occure in which we do not call it “‘ explosion.” 
That was the definition of the word ‘‘ explosion ” on which Otto v. 
Linford was fought. What was the characteristic consequence of 











an explosive action in these gas engines, as put forward in that | O 


case? It wasshock. Now, shock is produced by sudden pressure, 
There was pressure of course before. You cannot have gas con- 
tained in any chamber without there being pressure on the walls. 
Therefore, sudden pressure means considerable rise of pressure in 
a very short time, and that is just what does cause shock, because 
shock comes by the sudden change of pressure between two bodies. 

© bodies are at rest, that is, touching one another we will say. 
There is no force from that pressure; it is perfectly silent. But 
if you suddenly alter the pressure here, this one demands from that 
sudden and new support, and the consequence is there is impact 
and shock. Shock is simply rapid increase of pressure on bodies 
which, before that, were not exposed to that pressure. There- 
fore, if explosion was the thing which caused shock, it must be 
that explosion meant a rapid increase of pressure, increased 
through a great range in a very short time, and so far as he could 
see, as he had said, there is nothing else in explosion, and certainly, 
if that is not what is meant by explosion, shock is not a natural 
consequence of it. With regard to shock, it is quite clear that the 
shock is caused by rise of pressure, so that the shock, as Sir 
Frederick Bramwell admitted, is caused during the time that the 
pressure rises to its maximum. He should call evidence of the 
most competent people, and would show his lordship that the time 
of rise to maximum pressure in the Otto engine is just about the 
same, if not less, than in the Lenoir, Take it at the thirtieth of a 
second, and he should show you that in the Otto it is very often a 
sixtieth. The rise in pressure in the Lenoir in oer, wentene is 
about 40 lb., and the rise in pressure in the Otto in ordinary work- 
ing is 120 lb. to 160 lb, The pressures of the Otto engines are tre- 
mendous ; the rapidity with which they come on to the piston is at 








least as great, if not greater, than in the Lenoir engine, and 
the consequence is that so far as explosion goes the Otto 
engine is at least four times as explosive as the Lenoir, and it 
was a new departure in the way of explosiveness rather than 
on the contrary, as it was represented to the Court above. 
With regard to the suggestion of the plaintiff’s witnesses that 
there was shock in the earlier engines, and that in Otto’s there is 
not so much shock, the circumstances were quite different. In the 
Lenoir engine you might get symptoms of shock where you would 
not get it in the Otto, for a very simple reason. In the Lenoir 
engine you draw in your charge, and your connecting-rod was 
then slightly in a state of extension as it was drawing in. Then 
came the sudden pressure, which pressed the connecting-rod hard 
up against the crank and drove it round; there was a change 
from the piston lagging back to the piston bounding forward. If 
your brasses were loose at all, then the moment before the ignition 
the axis would be drawing on the connecting-rod; the moment 
after it would be the opposite way, and you might have knocking 
in your brasses, not from any shock such as we have been talking 
about, but from the fact that there was a rapid change from, as 
it were, tension to compression in the connecting-rod. In the 
Otto engines you are compressing the charge hard at the very 
moment of ignition, so that the consequence is, your connecting- 
rod is pressed hard up against the crank at the moment when the 
— takes place, and there cannot be any play whatever. So 
that in the Lenoir you might get noise if you were not careful to 
have those brasses done up tight with a very small increase of 

ressure, whereas in the Otto, although the pressure waa so much 

igger and came on so much more rapidly, you would get no 
knocking at all. The method by which compression took place at 
the moment when the firing took place was not original, and in 
fact it was not claimed. He never attempts to claim that, but 
this is one of the reasons why, with his violent engine, he has had 
the reputation of having a silent one. The violence of the action 
in the Otto engine should be measured before his lordship by 
means of di . There was another point to which he must 
draw attention. The witnesses who were called for the plaintiff 
spoke of its being possible to get shock from the Lenoir, and they 
say that when it was made to do work they got shock. Now, upon 
pe am them how they got the shock they said this:—If you 
made it to work and altered the gas cock so that the mixture was 
richer, then you might get shock. Just see how unfair that is. 
The engines did the work they were meant to do with dilute 
mixture of about 11 tol. In order to make it do more work than 
that you alter the gas cock and work it with a 7 to 1 mixture or 
an 8 to 1 mixture, the most explosive mixture you can get, because 
that only just — the right amount of oxy; for combini 
with the gas. Of course you get a rapid combustion then, 
you are making the engine do far more than it ought todo. Its 
ordinary work is with an 11 to 1 mixture. 

In answer to Mr. JUSTICE PEARSON, who said that as he under- 
stood, the witness said, when they tried it with 11 to 1 the ine 
would not do its ordinary work, and they were obliged then to alter 
the mixture to get any work out of the engine, Mr. MouLTon 
stated that if the witnesses said that, he should show that they 
were not correct beyond all doubt. But they have never shown 
what work they were trying to oo out of the engine when they went 
to7 tol. Inuny case 7 tol would make a shock naturally, whatever 
was the engine. The Lenoir wasa feeble engine. It was far feebler 
than the Otto, but whether in fact it was an engine that gave 
shock is not told by trying it with a mixture so strong that it 
must make shock in any engine at all. 

Mr. Aston : Not in the Otto. 

Mr. MovuLton: It is quite independent of the engine; it isa 
question entirely of the mixture, In the regular work which 
it did, and was known to do for years, it worked with 11 to 1, and 
that was recognised as the regular mixture. The witnesses have 
tried to put upon the Lenoir the consequence of a shock when they 
prevented that amount of inert gas being present to take off the 
excess of temperature which was always in it when it was in 
ordinary work, and then they turn round and say that engine 
worked with shock. That is no more a fair example than the 
example which was given by Dr. Otto in his deposition. He said 
he made an engine and he tried it working the Lenoir fashion and 
working his fashion; with the Lenoir fashion it gave a shock; 
with his fashion it did not. He was asked, Did you work it with 
the same combustible mixture? and answered, Yes, I did. There- 
fore he was comparing exploding a strong combustible mixture 
with exploding a strong combustible mixture and some inert gas, 
and he found the latter much more gentle than the former. With 
the Lenoir engine the people who knew that 8 to 1 and 7 to 1 
— all the air that could be used—for this is knowledge of 
old date—deliberately worked with 11 to 1, which meant that they 
knew that they put in beside all the nitrogen three volumes of 
atmospheric air that was absolutely inert and deliberately worked 
with that. At that time Dr. Otto compares an explosion of 8 to 1 
with an explosion of 11 to 1 with this extra charge, and then he 
says because the latter is more gentle, machine prevents shock, and 
the other does not. If he wanted to make that a he 
should have taken the one charge 11 to 1 uniformly diluted, and 
the other three volumes, as he calls it, in front, and the 8 to 1 
coming after, and if he had done that he would have found no 
difference; but he was om two charges differently con- 
stituted, one with a great deal more inert gas than the other, and 
he puts that down to the arrangement of the gas, instead of to the 
— of the gas. 

. JUSTICE PEARSON: If I may stop you for one moment, 
suppose in the use of 1 to 8, with three volumes of air in front of 
it, you get much better and more rapid ignition—more certain 
ignition—than you get with the use of 1 to 11, is that an alteration 
or an invention ? 

Mr. Movutton : That would be a thing of great importance. Itis 
not what Otto claims. He could not, because he took his ignition 
ready-made from Hugon. He should show that Hugon ignited 
exactly as Otto did, in the richest part of the charge. The reason 
Dr. Otto made an admirable engine was this: he put an engine into 
the market which used compression. For thermo-dynamic reasons 
the advantage of lighting your gases when they are under com- 
pression is enormous. Lenoir and Hugon had not got that; they 
were not anything like so economical as Otto's, and therefore Dr. 
tto came with an engine which was intensely explosive, and got 
its pressure on aw at the beginning of the shock, and which 
utilised thoroughly, and in a most practical manner, compression. 
Now that utilisation of compression isa thing the value of which 
is extremely great. His witnesses will teJl you that practically it 
is so,and he doubted whether he was wrong in saying that it 
doubles the of the engine. If he could get in Beau de 
Rochas, he should show that he worked out Otto’s cycle for the 
very purpose of utilising this all-important thing. There is not 
the least doubt, therefore, that there was great merit in Otto’s 
silent gas engine, and if his claims were for that engine, then he 
should have a very difficult patent to beat on the score of merit, 
that is, utility. He should show his lordship that the success of 
the Otto engine arises from the admirable practical details of it, 
the simplicity of it, and in fact, he might almost say the modesty 
of it, because you see he contents himself not only with a single- 
acting engine, but an engine that acts only at every other stroke. 
The others plunged at once into all the complexities of a double- 
acting engine. Dr. Otto was an admirable practical mechanician, 
and he invented a machine which had modest aims, and which 
used the extremely rr — of compression, and he has 
deserved the success which he has , and which has been of a 
most stupend haract: ie ge H But his claims he never 
deserved. He claims here such a thing as this: ‘“‘ Admitting to 
the cylinder a mixture of combustible gas or vapour with air sepa- 
rate from a charge of air or incombustible gas, so that the develop- 
ment of heat and the —- or increase of pressure produced 
by the combustion are ren: ual,” Now that does not give 
his engine. If he could show that that had been done before, what 
has the merit of his engine got to do with his right te. keep that 











claim if he did not embody that which was common knowledge, 
along with other things rey cory, hg had been done before? He 
was not attacking the claim that Dr. Otto’s engine has to a patent 
of a proper kind, based on the amount of merit in the invention. 
If it was a claim for that specific engine, in his opinion, the merit 
of the engine would overtop almost all arguments against its 
novelty or anything of the kind. Under such circumstances he 
could understand a Court going very far to support a patent that 
is imperfectly drawn up ; but when the claim is not for the specific 
engine, but is of the widest possible character, all he could say is 
they have no right to appeal to the merit of the engine to support this 
whichis no engine, and a a sop ey feature in the inventionitself. 

Mr. Justice PEARSON: You say the first claim is bad? 

Mr. Moutton: Yes, the first claim is bad. 

Mr. JusTIck PEARSON: What do you say as to the second? 

Mr. Movutton: With regard to the second, if he could not get 
Beau de Rochas before you, the second claim he could not contest. 
He should prove if he did get Beau de Rochas in, that it is the 

recise cycle that Beau de Rochas published, and not only pub- 
fished, ut published in the most intelligible manner. He 
could not say that it was otherwise anticipated, and, there- 
fore, so far as the second claim goes, he should not continue to 
contest the case. Therefore the fight really comes on the 
first one. His lordship must not imagine that this is an 
attempt to get rid of a patent, because there is an unimportant 
claim which is a bad one, Otto v. Linford was fought entirely on 
the first claim, and won on the first claim. It is clearly by the 
first claim that Dr. Otto has strangled out all other inventions 
during all these years. One of the witnesses he should call before 
you, whom he confidently put forward as the man who knows in 
England most about gas engines, has invented the ——- which 
was to be fought in Otto v. Sterne. That engine he will show you 
—it has been referred to in evidence, and it will have, to a certain 
extent, to be gone into—was very nearly a Barnett engine. It wa 
an engine on the lines of Barnett, and probably the best engine in 
the market. His latest invention is still more closely Barnett, 
who he confidently put before your lordship was a man of immense 
genius, who was before his time, and whose engines [pope will 
be the engines of the future. They are the engines of the present, 
as far as economy goes, and the gentleman he was going to call will 
show that these engines which were really carrying out an idea 
known thirty years before Otto’s, and not in any way imitating 
Dr. Otto’s cycle, were superseded or set aside by Dr. Otto solely 
because of the width of this first claim, which in his opinion includes 
every gas engine almost that has ever been made. The idea that 
leaving products of residuum in was an advantage—that it was an 
advantage novel in 1876, and that it operated in the way described 
in this patent—all those three ideas are, in his opinion, astonishing 
delusions, and he should not use language as strong as that if he 
did not think he could bring your lordship to look upon it exactly 
in the same way. Leaving residuum in is a great disadvantage. 
It is a great dendesaieg for very important thermo-dynamic 
reasons. If you want to make a gas engine work economically, 
you must start with your gas at the t of bustion as cool 
as possible. It makes a very great difference what range of tem- 
perature you act through, and if you can only get your gas cool at 
the moment that you ignite, you get far greater efficiency than if 
it is heated. Now, if you leave that residuum in it heats your 
gas and you lose so much efficiency. Of course, if you sweep it 
out, you must have a properly diluted charge, so that there may be 
enough inert gas. Then, not only is the residuum not an advan- 
tage, but the residuum was always left there. You never could, 
with the clearance space of gas engines, get residuum out. Then, 
he was told, “‘ not in a notable quantity!” All he could say was, 
that in the Lenoir engine he should prove that there was about 
20 per cent. of the charge that was residuum. In fact, so conscious 
was Lenoir that he could not get rid of his residuum that he actually 
introduced some air in order to neutralise its chemical action—not 
its action as a recipient of heat, because putting in air only 
increased the amount of inert gas which would act as a recipient 
of heat, but because he thought the presence of carbonic acid 
prevented combustion chemically. Million cannot help having 
residuum. He wants his space, and he is obliged to put up with 
residuum. If that was a merit, he had done it. He describes as 
clearly as possible letting in a compressed charge; and he should 
show his lordship that the suggestion that it was an uncompressed 
charge has no justification at all; but he actually lets it into the 
space which was necessarily filled with residuum. There is no 
merit in it. We should sooner get rid of it. If there was merit, 
it certainly, after Million, cannot be called novel, and as to the 
novel arrangement by which it is let in, all he could say is it is 
Million’s, pure and simple. 

Mr. JUSTICE PEARSON: I may say that you have confirmed me 
in an _ which I have had fora great many years, that all patents 
are bad. 

Mr. ASTON : I have heard your lordship say so on former occasions. 

Mr. Movutton: I intend to prove that, if all patents are bad, 


this is the very worst. 
(To be continued.) 











THE SEVERN TUNNEL.—On Saturday last, the 9th inst., the first 
mineral train from South Wales successfully passed from Aberdare 
through the Severn Tunnel to Bristol and on to Salisbury and 
Southampton. The steam coal, cut in the Aberdare colliery in 
the early morning, was placed in the trucks, and, leaving Aberdare 
at 9.50, the goods train reached Bristol at 2.30, Salisbury at 6.45, 
and Southampton between eight and nine the same night, a journey 
of eleven hours. The Great Western Railway will now carry coal 
direct by the South Wales and Severn Tunnel and South Wales 
Union Railway to Bristol and on to Salisbury, and thence by 
South-Western line to Southampton. The coal train consisted of 
fourteen trucks of 10 tons each, and two brake vans, with engine. It 
took just nineteen minutes to pass through the four miles and one- 
third of tunnel, two and a-quarter of which are beneath the rapidly 
flowing Severn, at a depth of from 45ft. to nearly 100ft. below the 
bed of the river. To the lowest point—the shoots—the gradient 
is 1 in 90, and the rise to the Gloucestershire side 1 in 100. The 
road was found to be in admirable condition, and the atmosphere 
was so pure that half-way through the daylight could be seen at 
two miles distance. Altogether the outlay on the Severn Tunnel 
and these extra works in consequence of its opening will cost the 
Great Western Railway £2,000,000. For passenger traffic the 
directors will await the pletion of the doubling of the line and 
the erection of the powerful ventilating fan. 

Royat InstiTuTION.—A course of four lectures on “‘ Metals, as 
Affected by Small Quantities of ee will be delivered by 
W. Chandler Roberts-Austen, Esq., F.R.S., chemist of the Mint 

rofessor of metallurgy in the Normal School of Science and Royal 
ool of Mines, on the following days, at three o’clock :—Lecture I, 
Thursday, January 28th, 1886: Views of the early Egyptian, 
Greek, and Arabian chemists relative to the constitution of metals ; 
circumstances which favoured the belief in the transmutation of 
metals; facts known to the medizval chemists as to the influence 
exerted by small quantities of impurity on the physical properties 
of metals; their importance in relation to modern metallurgical 
practice. Lecture II. Thursday, February 4th, 1886: The infiu- 
ence of the presence of small quantities of alloying metal on the 
colours of metals and alloys; illustrations borrowed chiefly from 
Japanese art metal-work ; the importance of “‘ traces” of impurity 
as affecting certain physical constants of metals. Lecture Ill. 
Thursday, Feb 11th, 1886: Influence of small quantities of 
carbon and other elements as affecting the physical constants of 
iron; historical sketch of our knowledge of the hardening and 
tempering of steel; views of Bergmann, of Faraday, and of 
Graham; recent investigations of Abel; industrial importance of 
= 4 in connection with the use of iron and steel. Lecture IV. 
Thursday, February 18th, 1886: Methods adopted for removing 
small quantities of impurity from metals, especially in the cases 
af iron, copper, lead and gold. 
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TO OORRESPONDENTS. 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 





*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

TasMANIAN.— There is no certain information in errstence. A message has 
Jirst to be sent over the nerve from the injured part, and then a return or 
reflex impulse, which makes the part affected jump or take other action. So 
Jar as is known, such are t7 itted at about the rate of 60/t. 


per second, 

A. W. L.—The Cornwall, an outside cylinder engine of the Lady of the Lake 
type, is, we believe, still running on the London and North-Western Rail- 
way with Oft. wheels. If she has been taken off the road some of our Crewe 
readers will correct us no doubt, The broad gauge engines on the Great 
Western Railway have 8/t. wheels ; so have Mr. Stirling's outside cylinder 
— on the Great Northern, These are the largest drivers in use any- 
where, 








ENGINEERS ABROAD. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers inform me if there are any openings for 
mechanical neers in connection with South American railways? I 
should also desire similar infurmation with regard to proposed railway 
operations in Burmah, R. M. 
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‘ rates. 
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ied MEETINGS NEXT WEEE. 

NSTITUTION OF CrviL Enorngrrs, 25, Great George-street, West- 

minster, 8,W.—Friday, Jan. 15th, at 7.30 p.m.: Students’ meeting. Paper 

» be roy ‘Rudich ic yo te — - the Flow of Water in 
pes,” udo von ©, nst. 5 i 

1 and E., hon. , in the chair, —e 


Fred. to be read, time ittin, The 
Injurious Effect of a Blue Iron,” by Mr. CE. Stro- 
“io cae Srharsda Jan, 21st, at Pa to be read 
ICAL ETY.—' y, Jan. at 8 p.m.: $ 
“ The Influence of Silicon on the Properties of nat ben Pot IIL, by 
Mr. er. “The Chemical Action of Pure Cultivations 
a he Mr, jaw Remy “On the tion and 
um,” an on the Anal: oO % 
Dr. G. H. Bailey. “The Mono-bromophthalic ‘Acide by Mr. He Btalland. 
weg | Sul Sulphites,” Dr. Divers 
and Mr, T. 8 idzu. ‘* Benzoylacetic Acid and some of its Derivatives,” 
by Dr. W. H. Perkin, jun., and Mr. A, Calman. 





Tue Parkes Museum or Hyaiene,—Wednesday, Jan. 20th, at 8 p.m.: 
Professor T. Roger Smith, F.R.1.B.A., ‘On a Damp House.” Sir Joseph 
ares F.R.8., in the chair. Thursday, Jan. 2lst, at 8 p.m.: A lecture 

be delivered by Mr. R. F. Grantham ‘On the Working of the 
Separate Sewage Systems.” Professor W. H. Corfield, M.A., M.D., in the 
Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
Jan. 18th, at 8 p.m.: Cantor Lectures. “ Friction,” by Professor H. 8. 
Hele Shaw. Lecture I. The friction of solids. Wednesday, Jan. 20th, at 
8 p.m.: Seventh ordinary mecting. ‘Results of Experiments on 
Mechanical Motors for Tramways made by the Comwission at the 
Antwerp Exhibition,” by Captain Douglas Galton, C.B., D.C.L., F.R.8. 
Mr. W. Anderson, M. Inst. C.E., will preside. Friday, Jan. 22nd, at 
8 p.m.: Indian Section. ‘ Burma: the Eastern Country and the Race of 
the Brahmas,” by Mr. J. George Scott (Shway Yoe). The Hon. Sir Ashley 
Eden, K.C.8.1., wiil preside. 


DEATH. 
On the 1lth Nov., 1885, Mr. Gzorce Ransom, Civil Engineer, acci- 


dentally killed bya light engine at Vipos Station, North Central Railway, 
Tucuman, Argentine Republic. 








Correction.—We regret very much the statement made in 
the letter of our North of England correspondent which 
appeared in our last impression, to the effect that Messrs. G. E. 
Casebourne and Co., of West Hartlepool, had failed. It appears 
that a large foreign customer of that firm had stopped payment, 
but we are informed that Messrs. Casebourne and Co., beyond 
being sufferers by the loss, are not affected in their business, 
and that the steamship to which reference was made was not 
stopped by a creditor, but by Messrs. Casebourne themselves. 


| We repeat our expression of regret that the passage in question 


should have appeared in our columns. 
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FORCED DRAUGHT. 

Mr. Howney, as will be seen from his letter on another 
page, thinks that we have done him—or rather his system 
—an injustice in our annual article. Nothing could be 
further from our intention, and we think that on examina- 
tion it will be found that Mr. Howden substantially con- 
firms what we have said, which is simply that during the 


past year his method of burning fuel with a forced 
draught had not made much ~——. We are glad to 
find Mr. Howden writing on the subject, and we hope that 


he will supply some practical information concerning the 
results he has obtained during the last year with the 
boiler he has fitted. Not the least interesting portion of 
his letter will be found near its end. It will Be seen that 
he doubts whether any boiler can be got to stand for more 
than a fewhours the strain put on its furnaces by generating 
steam at the rate of 17 indicated horse-power per square foot 
in a closed stokehole. What closing the stokehole has to do 
with the matter we must ask Mr. Howden to explain. 
Closed stokehole or not, the question raised is very important. 
Much reliance is being placed in our Navy on forced 
draught ; and if it is found that its use may render a ship 
helpless in her time of greatest need, it can of course 
only be regarded as a delusion and a snare. Nothing 
quite satisfactory can be learned on the subject except by 
way of direct experiment ; but it is ible to reason 
from one set of data to another, and thus estimate with 
some degree of accuracy whether fears on this point are 
or are not well grounded. 

If we assume that engines in a man-of-war of large 
power are being run at full speed, we shall not be far from 
the truth if we take the consumption of fuel at 3 Ib. per 
indicated horse-power per hour. The weight of coal 
burned will be 3 x 17 = 51 lb. per square foot per. hour. 
This is by no means an extravagant quantity. In torpedo 
boats nearly three times as much is put into the furnace. 
It is true that it is not all burned, the ejection of cinders 
from the funnels representing a great deal of coal; but 
making — allowance, it is certain that the rate of com- 
bustion is double that attained in men-of-war. But 
torpedo boats can run at full speed for as much as six 
hours at a time, and their boilers are none the worse. A 
locomotive burning 30 lb. of coal per mile, and running 
at fifty miles an hour, will with a grate surface of 20 square 
feet, burn 75 lb. per square foot. This, again, is much in 
excess of the rate concerning which Mr. Howden has his 
fears. The torpedo boiler is of the locomotive type; so 
that both the examples we have quoted refer to a 
class of boiler different from that used in the Navy 
and merchant service. If Mr. Howden is right, 
then it is the stokehole that is wrong, not the 
system. We do not very clearly understand what it is 
that our correspondent thinks will take place. What 
really occurs in such ships as the Rodney is that a great 
deal of heat goes up the chimney when the fires are urged, 
because the tubes are too short and too large in diameter 
for economy. In the case of torpedo boats, runs at full 
speed will soon be brought to a conclusion, if there is a 
trace of iron in the coal, by the formation of slag rings on the 
furnace tube plate, very much resembling the ordinary 
india-rubber umbrella ring. These rings quickly reduce 
the calorimeter of the orifices of the tube, and destroy the 
draught. They have to be removed with a scraper and a 
wire brush, which cannot be done while the furnace is in 


2 | full blast. Whether similar rings will or will not form in 


marine boilers with the flues returned over the fur- 
naces, we cannot say with certainty; but we believe that 
no trouble will be experienced from this cause. It ma 
be well before leaving this branch of the subject to ca 
attention to a slight inaccuracy in Mr. Sennett’s excellent 
book on the marine engine, a new edition of which has 


-: | been recently published. He reproduces there the old and 


well-worn statement that flame will not traverse a tube 
such as those used in steam boilers. This is only true 
with limitations. It is entirely a question of draught; 
and we can say, as the result of our own investigations, 


of | often repeated, that flame can be made to fill a tube 2hin. 


in diameter and 6ft. long with ¢ ease with a vacuum 
of less than 2in. of water in the smoke-box. Mr. Wye 
Williams made experiments intended to prove that the end 
of a tube near the smoke-box was useless or nearly so. The 





belief has extended that his statements are correct, and a 
great deal of money has been spent in trying to apply the 
short tube principle to locomotives, and with the worst re- 
sults, Williams and Stephenson—who made similar experi- 
ments—did not use a sharp draught. They burned gas in a 
fire-box. The sharper the isonet the more does the effici- 
ency of tube surface increase within certain limits; and if Mr. 
Howden will try the experiment of partitioning off a 
tubular boiler into sections, and will then employ forced 
draughts of various powers, he will obtain, unless we are 
much mistaken, figures which will make him very glad. 
There is one serious danger in the use of forced draught, 
namely, the burning of the fire bars. Some years ago the 
six hours’ full power run of H.MLS. Iris was brought to an 
abrupt conclusion by the coming down of about half her 
grates. The cast iron bars were melted down into the ash- 
pits, and in this case only jets in the chimney were 
employed to force the draught. 

t seems difficult to prove that working with a forced 
draught can be economical; yet, after all, everything 
depends on what is meant by the words “forced draught.” 
In point of fact, steam boilers are always worked with a 
forced draught. We may employ the pull of a tall chim- 
ney, or the blast pipe of a locomotive, or a fan—as in a 
torpedo boat—but each and all drive air through the 
furnace bars in greater quantity than it would go without 
them. If the air is driven through too quickly, great 
quantities of unburnt fuel are carried up the chimney, 
and the products of combustion are hurried at such 
speed through the tubes or flues that there is no 
time left for the water to absorb the heat from the 
gases. Here we have distinct sources of waste. 
On the other hand, with forced combustion the 
fire becomes intensely hot. The chances of the evolu- 
tion of CO, instead of CO,, are diminished; more of 
the heat appears in the radiant form, and the furnace 
becomes more efficient. There are apparently more 
facilities for warming the air required for combustion, 
because it is more wee Sh control when supplied by a fan 
than when it is furnished promiscuously from the great 
atmospheric ocean. Nothing just now affords more 
promise of economy in the generation of steam than 
warming the air supplied for combustion, the warm- 
ing to be effected by the waste heat in the chimney 
or smoke-box. A pound of coal burned with 20]b. 
of air raises that air through at least 300deg. To 
begin with it probably raises it to nearly eight or ten 
times that temperature; but the difference is absorbed by 
the water in the boiler, and we have only to do with the 
initial and final temperatures—say 60 deg. and 360 deg. 
Of the whole heat in the pound of coal, 20 x 300 x ‘23 
= 1380 units are wasted up the chimney, or enough 
in round numbers to produce a pound of steam. Put in 
another way we waste from 10 to 15 per cent. of our coal 
by supplying our furnaces with cold air. It remains to be 
seen whether any tangible saving can really be effected 
by heating the air employed in combustion. We do not 
mean that this demands experimental proof—that has often 
been supplied. hat is needed now is that form 
of practical demonstration which takes into account every- 
thing which ought to be put on the debit side of the 
ledger, such as first cost, and wear and tear of apparatus. 
The whole question of forced draught is, as far as the 
mercantile marine is concerned, one of money, and Mr. 
Howden will do good service if he will supply us with a 
statement of the pecuniary results of the use of his inven- 
tion during the last twelve months, as shown by Mr. 
Scrutton’s books. This is the crucial point, and if ship- 
owners can be satisfied concerning it, Mr. Howden will 
not, we think, lack orders. 


THE DEVELOPMENT OF RAILWAYS IN CHINA. 


THERE is no commercial and social question of the 
present hour that is of more urgent importance to our 
engineers and manufacturers than that of the “fresh 
fields and pastures new” in which an extension, if not an 
initiation, of railway enterprise may be looked for. So 
far as Europe is concerned, our railway pioneers and con- 
tractors have conquered time and space almost as effec- 
tually as Alexander did the ancient world, so that there is 
comparatively little left to accomplish in the future. It is 
largely, but to a less extent, the same in the United States. 
The future of American railways is little likely to proceed 
at the same rate as the past has done, seeing that in 
the Northern and Eastern States most of the ground is 
now covered, so far, at least, as main trunk lines are con- 
cerned. Canada is far from being equally well furnished 
with the means of transport, but with a population of only 
about five millions to an area of nearly 3} millions of 
square miles, it is scarcely to be expected that Canadian 
railway enterprise will proceed with very rapid strides, 
for the railways must follow and not precede the 
population and trade that are to support them, if and 
when they are to be maintained on strictly commercial 
principles. Our Australian Colonies are in much the same 
position as the Dominion, seeing that in 1881 they con- 
tained, unitedly, a population of under three millions for 
an area of over three millions of square miles. There is 
some likelihood that in both of these cases the railways to 
be constructed in the future may somewhat forge ahead of 
the reasonable probabilities of remunerative traffic. At 
the present time efforts are being made to provide railway 
extensions in South Australia out of all proportion to the 
actual traffic or numerical strength of the population, 
which only numbers some 35,000, for an area of close on 
a million square miles. But it would be too much to 
expect that this will be done on a large scale. Notwith- 
standing the unmistakeable advantages conferred by rail- 
ways in the way of attracting population and developing 
trade, there must generally be some substantial reason to 
bar “pi dividends within a reasonable time, or the railways 
will not be made ; and this consideration applies equally 
to capital raised by private enterprise on a strictly com- 
mercial basis, and to capital provided either by local 
authorities or by a central executive Government. 

Impatient of the slow growth of railway enterprise in 
our own colonies, and Shut out by hostile tariffs from 
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European, as well as, in great from American 
markets, it is natural that our engineers, manufacturers, 
and others interested in such matters should cast wistful 
glances towards those Asiatic countries where a fertile soil 
and a teeming population promise to yield immediately 
adequate results, India has already been supplied with a 
network of main trunk lines, but a good deal still remains 
to be done before the really urgent wants of the country 
are supplied. But the poverty of India is such that it 
would be “laying the last straw on the camel’s back” to 
attempt, as in Canada and our Australian colonies, to 
raise money by increased taxation, even for so unequivocal 
a gain as railway facilities; and as it would be difficult 
otherwise to borrow the money required from Indian 
sources—a point upon which the Select Committee on 
East Indian Railways, in their report, dated 18th July, 
1884, laid much stress—the extension of the system in 
India is likely to be comparatively slow. There remains, 
however, the territories of the Shan States, Upper and 
Lower Burmah, the Congo and other States in Africa, and 
last, but not least, the Chinese Empire, all awaiting the 
application of British capital, enterprise, and intelligence 
to bring them into accord with the rest of mankind, in 
reference to the possession of transportation facilities. 

At the present time a certain vague and undefinable 
expectancy appears to hang about the railway prospects of 
the last-named country. The reason is not far to seek. 
China is not, like Central Asia generally, subject to the 
control of a Colossus greater than herself. With “all the 
world before them where to choose,” the Celestials are at 
liberty to accept or reject Western overtures for railway 
development; to accord a preference to English or German 
proposals ; to buy in any European market that their own 
partiality or the intrigues and blandishments of others 
may dispose them to prefer. Unprovided with the 
resources for supplying her own needs in this direction, 
China, when she mm once fairly cast in her lot with the 
rest of the world in reference to railway facilities, must 
seek for the requisite materials of construction in other 
countries. Recent events have — that England will 
not be permitted, without a struggle, to carry off any large 
share of the spoil. The time has gone by when the English 
merchants and manufacturers could carry things with a 
high hand, and practically dictate their own terms in 
furnishing the materials for railway construction to other 
countries. The e was a profitable one so long as it 
lasted. Other countries have realised this fact as well as 
ourselves, and are now determined to contest with us, 
“brow to brow,” all the contracts or concessions that are 
worth looking after in foreign countries. So far as China 
in particular is concerned, both Germany and America 
have already been nibbling at the bait; and considering 
that the manufacturers of both these countries enjoy, in 
their own protected markets, an artificially high price for 
their products, they can the better afford to throw on 
neutral markets, at a relatively low rate, the surplus output 
of their forges, factories, and mills. Englishmen may 
therefore depend upon it that if they are to be to the 
front at all in the forthcoming industrial campaign, they 
cannot afford to leave any opportunities or facilities unim- 
proved. It has not, so far, however, been settled that 
China has as yet been educated up to the point of being 
prepared to sanction and afford facilities for the construc- 
tion of railways. There are several causes that operate in 
China to environ this matter with difficulties that are not 
equally applicable to other countries. The Chinese are 
naturally a very conservative people. They believe that 
they have a civilisation more advanced in its way, as it 
certainly is of greater antiquity, than that of Europe. 
They are exclusive and reserved, and the “men of light 
and leading” in the country seek to avoid, rather than to 
cultivate, contact with European manners and methods. 
There is, moreover, the serious difficulty of religious 
scruples and sentiments. The worship of their ancestors 
being the predominating feature of their religion, the 
have a superstitious veneration for their places of burial, 
and as the number of such places is legion, it would be next 
to impossible to scheme a line of railway that would not be 
liable over and over again to offend their susceptibilities by 
the absorption and desecration of burial-grounds. Neverthe- 
less, it is believed by those who have most carefully looked 
into the matter that this difficulty is not insuperable. It 
certainly did not prove so in the case of the short line of 
railway that was constructed by Mr. John Dixon, at the 
instance of Messrs. Jardine, Matheson, and Co.,of Shanghai, 
in 1876. The promoters of this line were able to purchase 
the land right out, although in the absence of compulsory 
powers it was necessarily a costly proceeding. The Chinese 
offered no obstacles to the progress of the work. On the 
contrary, they received the first engine with enthusiasm, 
and the railway was in itself highly successful, being freel 
used by all classes of the Pan It has been stated, 
and is in many quarters still believed, that the experimental 
line was broken up because of an unconquerable aversion 
to the system on the of the Chinese Government. 
Such is really not the case. The unfortunate murder of 
Mr. Margary afforded to the Chinese, in the course of the 
dispute with the British Government which followed, an 
opportunity of alleging that the railway was a grievance, 
and that the upshot of the matter was that the Chinese 
authorities agreed to purchase the line, for which they paid 
£78,000 as the full amount of expenditure incurred by the 
company of promoters. The Governor of Nankin, in whose 
hands the matter was now left, was annoyed at having to 

urchase the railway on behalf of his Government against 
is own will, and, determined at all cost to get rid of it, 
acceded to a proposal made by the Governor of Formosa, 
that the railway and all its belongings should be sent to 
that island, whither the whole plant -was accordingly 
shipped ; but, in the absence of skilled engineers, the 
plant has never been made of use. It is perfectly true 
that the history of this experimental line not been 
altogether encouraging. At the same time, it sufficed to 
show that the Chinese, as a people, were not — the 
system ; that as booking-clerks, firemen, and platelayers, 
the natives discharged their duties with readiness and 
efficiency, and that the necessary land and all other 
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requirements may be obtained at a price, which need not 
necessarily be as high as that paid in the case of the 
Shanghai and Woosung line. One of the test diffi- 
culties, if not absolutely the greatest, will be that of 
ways and means. China is not generally a rich country. 
Several loans have already been raised in London on 
behalf of the Chinese Government, but at a rather high 
rate of interest. It is probable that little difficulty 
would be found in repeating this experience, especially 
if it were ace tothe and provided that, subject to 
certain clearly-defined provisions safeguarding the rights 
and interests of the subscribers, the money should be 
applied exclusively to railway purposes. Much, however, 
will require to be done before this stage of the matter is 
reached. English capitalists are scarcely likely to sub- 
scribe to an undertaking which appears, as in the case of 
the Shanghai and Woosung line, to be entirely at the 
mercy of a capricious local mandarin. They would also 
require reasonable assurances that powers would be 
afforded for the compulsory purchase of land, otherwise 
serious difficulties would constantly be cropping up. As 
to the financial prospects of Chinese railways, no one can 
doubt that they are exceedingly good. It is not necessary 
to believe—as is often asserted, but as Sir Richard Temple 
and other authorities dispute—that the Empire has a 
population of over 400 millions, in order to comprehend 
this fact. Within recent years the Chinese have shown a 
disposition to develope the great natural resources of their 
country. In several districts they have undertaken the 
development of their enormous coal resources on European 
aren The latest report from her Majesty’s Consul at 
Newchwang states that “the Chinese authorities are about 
to open and work with foreign machinery some coal and 
iron mines just discovered, about two miles from Talienwan 
Bay—the coal, as analysed at Shanghai, containing 882 
per cent. of carbon, and specimens of the iron ore showing 
51% and 45°5 of metal respectively. Tea, sugar, pine- 
apple, cloth, pewter-ware, iron-ware, tin-ware, cotton and 
woollen fabrics are also being increasingly cultivated, and 
made, and would each, no doubt, with railway facilities, 
undergo a great expansion. 

The recent course of railway enterprise in Japan is 
calculated to throw some light upon the subject of which 
we have just been speaking. When the construction of 
railways for the Mikado’s Empire was first suggested, the 
proposal met with so great an opposition from the large 
party that had always endeavoured to impede any pro- 
gress towards Western civilisation, that it was not until 
1870 that a practical beginning was made with the con- 
struction of a line, eighteen miles in length, designed to 
connect TOkid with Yokohama, The cost of this line was 
£34,263 per mile, about three times the average cost of 
American railways, and a higher “— than that of any 
country in Europe except our own. There is nothing to 
show how this very heavy outlay was necessitated, as the 
line passes over a comparatively level country, and the 
engineering difficulties were few. The passenger traftic 
9 the gross and net receipts from this line have 
increased enormously since the opening in 1872. In 
the year 1873, the number of passengers using the line was 
1} millions; in 1883 it was 2} millions. The total receipts 
rose from 395,000 yen in 1873 to 556,000 yen in 1883—an 
increase of over 40 per cent. In 187:3 the working expenses 
were 30 per cent. of the gross receipts; in 1882 they had 
risen to 50 per cent. of the total receipts. The success of the 
first Japanese railway soon encouraged the formation of 
others, and in 1874 the Government opened a line between 
Kobé and Osaka, 22 miles in length, at an average cost of 
£33,970 per mile. In 1876 another line was opened from 
Osaka to Kioto, 27 miles long, and costing an average of 
£20,875 per mile; while three years later still a line was 
opened between Kioto and Otsu, a distance of 11} miles, at a 
total cost of £157,227, or rather over £14,000 per mile. The 
next important railway undertaking was that of the Tsuruga 
and Ogaki line, 49 miles long, which was constructed in 
1880, at a total cost of £550,000, or £11,224 per mile; and 
this was followed in the same year by the Temiya-Sapporo 
and Poronai line, 56 miles long, and constructed at 
a total cost of £204,742, or rather under £3700 

r mile. The longest line hitherto constructed in 
. is that of the Uyeno and Takasaki section 
of the Ja railways, 68} miles in length, which was 
opened to Takasaki on May Ist, 1884. Besides these lines 
there are several important railways now in progress, 
including one 213 miles in length, intended to connect 
Takasaki with Ogaki; the Utsunomiya line, 50 miles in 
length, which will open up the celebrated district of 
Nikko, with its ancient and beautiful temples; the 
Utsunomiya and Awomori line, 398 miles in length, which 
will afford communication with the extreme North, as 
well as several smaller lines. Altogether there are now 
265 miles of oye f opened in Japan, 271 miles in course 
of construction, and 543 projected. A great deal of the 
money required for these lines has been raised by the 
Japanese Government in Europe, the principal loan being 
issued at a nominal price of 90 yen per bond of 100 yen, 
and bearing 7 per cent. interest. 

There are so many points of contact between China 
and Japan that the analogy supplied by the one may be in 
highest — serviceable in measuring the prospects that 
lie before the other. Having seen how readily the Japanese 
have prosecuted railway development when once they had 
realised the advantages which it afforded, we may safely 
infer that it will be much the same in the case of China, 
but most probably with even greater energy, and on 
a much larger scale. In the case of the Japanese rail- 
a. England has supplied nearly all the rolling stock 
and permanent way, with the exception of a number of 
carriages and Wen oe manufactured at Shinbashi, where 
the Japanese established workshops very shortly after the 
opening of the Tokié and Yokohama line. The decrement 
in the cost of the later as compared with the earlier lines 
laid down in Japan is very remarkable. It is largely to be 
explained by the fact that between 1870 and 1874, when 
the first lines were constructed, all materials of construc- 
tion were abnormally high, and the stations, &., on the 











earlier lines were also built on a more costly scale. It may 





be added that a number of the locomotives used on the 
Japanese railways are of American construction. 








ROAD REPAIRS, 


A LETTER but recently appeared in the Zimes commenting 
upon the method of repairing roads under what is known as the 
Macadam system. With the advice given in that letter as to 
the ill-effect of using broken stone of undue size we most fully 
agree; but with the recommendation put forward in it to adopt 
a system of patching roads, all those experienced with the repair 
of roads must, we think, disagree. In fact, the author of the 
letter referred to appears to wholly ignore the introduction of 
the steam road roller, and the vast improvement in the main- 
tenance of our highways to which the use of that most efficient 
instrument has led. Had Macadam lived since its invention, 
we do not doubt his method of repairing roads would have been 
greatly modified by him. To revert to that method pure and 
simple, as is advocated by the writer of the letter referred to, is 
to take a very serious step backwards. All those to whom road 
repairs are entrusted know how deteriorating are the effects of 
any plan of patching roads, It illustrates the truth of the old 
saying as to the evil of patching old cloth with new. Although 
every care may be taken, metal, when laid in worn places, is the 
fruitful cause of injury to the general surface of the road. It 
hastens, by causing an impediment to free drainage, the destruc- 
tion of that portion of the road surface not subjected to treat- 
ment. It, besides, causes a slip and a side grinding motion of 
passing wheels, which also greatly tends to the same effect. 
Since the introduction of steam road rolling it has been found 
to be the best economy to pick up the whole surface of a road, 
thoroughly to level its inequalities, and then to apply a coating 
of new metal over the entire width and well roll it. Road 
repairs so effected are in the long run far cheaper, and insure 
much more regularity in the wear of the road, than does any 
system, however cheap it may be in first cost, of merely filling 
in worn places with metal and allowing it to be worked in by 
traffic. We need scarcely allude to the cruelty involved to the 
animals employed in draught which such a method as the last 
involves, for it must be patent to all who have watched their 
efforts to drag a heavy load over unrolled metal. To leave 
the settlement of this to such an agency is to ensure the 
destruction of much of the metal before it becomes consolidated, 
and it is therefore a fruitful source of waste. Nor can we 
quite agree with the remarks made in the letter as to the 
uselessness of binding the metal with sand or gravel. The 
employment of these tend to the comfort of horses working 
on newly-made roads, and if used sparingly do some good 
in binding the stones. To leave this, as suggested by the 
writer, to the gradual accumulation of detritus of the metal 
itself is but to wait until deterioration of the surface has com- 
menced; nor can the mere dust so formed ever possess the 
binding capacity, or that of rendering the surface waterproof, 
which the use of a small quantity of gravel containing a limited 
proportion of clay will effect. While, therefore, admitting the 
advice given to break the metal smaller than is generally done 
to be sound, we should deprecate the return to any principle of 
road repair which ignores the progress made in the application 
to it of new agencies which have sprung into existence since 
Macadam wrote. 


THE INSTITUTION OF MECHANICAL ENGINEERS, 

A MaTTER which has nothing personal in it in the government 
of the Institution is attracting some attention as one of principle, 
and seems to call for some explanation further than that offered 
in the circulars just sent out concerning the election which is to 
take place at the meeting of the 4th February next. The num- 
ber of names on the ballot list is only that which has to be 
returned, so that members must agree with that list, or not vote, 
or must run the risk, if they strike out any name or names, of 
returning an insufficient number for a Council. The explanation 
offered is that no names were added by members to the nomi- 
nation list sent out last October. After the resignation of a 
large number of the Council, in consequence of the ill-advised 
action of a small section of the members, a number of members 
of Council had to be appointed by the remaining Council in 
accordance with bye-law 28. These members of Council so 
appointed retire but are eligible for re-election, and to explain 
the matter above mentioned, the circular states :—“ It has been 
usual for the Council to nominate more names than sufficient to 
fill the vacant seats ; but considering the shortness of the period 
during which, owing to the operation of the article referred to, 
the eleven gentlemen will have held office, the rest of the 
Council propose to limit the nominations by the Council on the 
present occasion to the above names, with the one additional 
name of Mr. Thomas W. Worsdell, Gateshead, in place of Mr. 
Francis C. Marshall, who has since resigned. In this course the 
Council believe they are acting in accordance with the wishes of 
the members generally.” Probably no one wishes to make any 
change in the names offered by the Council, but the practice of 
giving only that number which must be elected is a bad one, and 
the Council have added to the objection which attaches to this 
by including in the listof nine members which are to beelected, the 
name of one who has died since the nomination of October, and 
stating in explanation that, “The decease of Mr. Bennett subse- 
quently to his nomination at the last general meeting for re- 
clection as a member of Council will constitute a casual vacancy 
to be dealt with by the Council after the present: election, in 
accordance with No, 28 of the Articles of Association.” It 
would certainly have been more “ in accordance with the wishes 
of the members generally” if this mode of filling up the Council 
ranks had not in this case been resorted to. There could have 
been no objection to the Council suggesting a name or names, so 
as to prevent the absurdity of voting for a member deceased. 
That no names were added by the members to the list last sent 
out does not show anything more than that they thoroughly 
understand the uselessness of adding names themselves, inas- 
much as if every member acted without reference to the addi- 
tions made by others, as almost all would do, no such additions 
could be of the least effect, because almost all would be voting 
for different men. The Council list is, therefore, bound to be 
the list of elected, Only eight members can be returned accord- 
ing to circulars now sent out. If any are struck out, the 
Council will again have to appoint several of its own members. 


THE DANGER OF OVERHEAD WIRES, 


THE heavy snowstorm of last week will probably be found to 
have done much towards remedying a remarkable omission by 
the Committee of last session on Telephone and Telegraph Wires, 
whose proceedings we reported at some length. Alarmingly 
soon after the snow fall commenced, overhead wires began to 
break, and in a few hours a very large number in all directions, 
in the metropolis at all events, had fallen. Little injury was 
done to persons, but that was due to good fortune, and to the 
fact that the bulk of the wires that fell, came down before the 
busiest hours of the day arrived. The accidents—if accidents 


-—o - 4@a 4 


SS eS ae 








































































































Jan. 15, 1886. 


THE ENGINEER. 





—— 51 ~ 








they should be called—occurred, and this experience ampl 
justifies the public in regarding each particular wire stretched 


by undermining the pier. The Oxford Local Board have, how- 





in mid air as a veritable Damocles’ sword, by which anyone may 
be decapitated at any moment, as the unfortunate omnibus-driver 
was, a year or two ago, in Westminster. During the inquiry 
last session a large amount of evidence was given respecting 
rial wires, and although the mishaps cited were comparatively 
few, it was made clear that these wires were full of danger even 
when kept in good condition—and there are still existing hun- 
dreds of old, rotten, and abandoned wires, These were no doubt 
the first to fall last week, but the strain caused by snow is suffi- 
cient to snap the strongest wire, especially if snow follows snow 
and partial thaw. The Committee reported that in their opinion 
the danger from overhead wires had been greatly exaggerated ; 
but on this point it should be remembered that what was a 
slight risk a few years ago, when the number of wires was very 
limited, has been vastly increased by the enormous extension of 
telephone wires. And further, during the greatest development of 
the telephone, there had been no very heavy fall of snow in London, 
such as that ten days ago. It was stated in evidence that there 
were then ten times as many overhead wires as there were a few 
years ago; and since then there have been further additions, no 
jegislation having yet followed upon the Committee’s report. A 
few figures laid before the Committee will best illustrate the 
matter. An official return relating to the City alone showed 
that there were 320 wires running across Moorgate-street, 320 
across Coleman-street, 240 across Leadenhall-street, in a distance 
of 1414ft. ; 81 cables and 408 wires across Queen Victoria-street, 
jin 2000ft.; 2 cables and 142 wires across Ludgate-circus ; 6 
cables and 74 wires across Queen-street, leading to the Guildhall, 
in 520ft. ; 7 cables and 360 wires across Cannon-street ; while the 
average in the City was calculated at 1000 wires per mile! 
These are surely alarming facts, without considering the certain 
increase in the past year, and in coming years—unless Parlia- 
ment insists upon the Telephone Company running the 
wires underground, as the Post-office largely does, The break- 
age of wires last week elicited prompt complaints, and some 
members of the Committee have taken part in the correspon- 
dence. Mr. George Russell, who was chairman of the Committee, 
made a valuable contribution to the discussion. On the 
conclusion of the inquiry he submitted a draft report, 
in which, while observing that the danger from «rial wires 
had been greatly exaggerated, he proposed to report to the 
House that “at the same time the Committee are of opinion 
that the probable development of the telephonic system 
makes it desirable that there should be some change in the law 
relating to control over wires, with a view to their better super- 
vision ;” that, in order not to hamper the extension of the 
telephone, the erection of overhead wires should be continued 
at any rate to some extent, and subject to proper supervision, 
“but overhead cables should not be permitted,” and where 
more than ten wires are run along a line, the local authority 
should have power to compel them to be taken underground. 
“ He likewise suggested the recommendation that no power to 
pass or keep wires over private property without the consent of 
the owner or occupier should be given to any company or private 
person.” These proposals were not very severe, and would cer- 
tainly have been valuable, but the Committee rejected them, as 
a whole, by a narrow majority, and adopted only the declaration 
that the danger had been exaggerated, and the suggestion of a 
change in the law relating to control. This decision, in Mr. 
Russell’s view, was inconsistent with the interests ot public 
safety and the rights of private property; “and Mr. Firth 
another member of the Committee, says the minority of the 
Committee were in favour of much more stringent regulations 
with respect to overhead wires.” In view of all the circum- 
stances it is strange that. the Committee so lightly treated this 
matter ; but the recent experience will probably lead to some 
more effective result when the natural sequel to the Com- 
mittee’s inquiry comes to be worked out in the House of 
Commons. 


IRON STOCKS AND PRODUCTION, 

One of the most remarkable features in the iron trade is 
the increase in the stocks of pig iron, but very few who take 
notice of the fact carry it on to the proper comparison—that 
with the total production. If we look at the figures for the last 
five years we shall have a better idea of the importance of the 
comparison. Production for the United Kingdom was for the 
year 1881 about 8,370,000 tons, and stocks a little over 1,876,000 
tons, or roughly, less than a sixth of the total make. In 1882 
production and stocks both advanced, though not very greatly, 
and the proportion was not very materially affected. In 1883 
there was a very slight diminution in the total production, but 
the stocks rose, and the proportion showed stocks nearly to a 
fifth of the output. In 1884 the output fell and the stocks 
rose, so that there was held not much less than a fourth of the 
year’s make. Finally, in the past year there has been a pro- 
duction which for the year is put at 7,450,000 tons in one of the 
best estimates, whilst the stocks were over 2,500,000 tous ; and 
we now hold more than a third of the year’s output. It is 
quite probable that these stocks in stores and in the hands of 
the makers represent a larger proportion of the total tonnage 
held—that is to say, that it is likely that the amount in the 
hands of consumers will be less ; but still, the fact that we now 
hold over four months’ production of pig iron is one which is 
rather startling. If there were any rapid rise in the price of 
iron these stocks of crude iron would speedily vanish, but their 
largeness is one of the factors in preventing the increase, 
because consumers know that there is a large reservoir of stock 
to draw upon, and thus they work from hand to mouth as much 
as possible, Whether the large increase in the stocks will lead 
to a reduction of the production cannot be said as yet, but its 
tendency will be in that direction ; and it is just as well to 
have some early official statement as to those stocks. We shall 
not get this yet; but it would bea matter of congratulation 
to the iron and steel trades if earlier returns could be given. 


THE OSNEY BRIDGE, OXFORD, 


A Bripak which occasionally gives a little trouble may be one 
which avoids a good deal of litigation. The fall of the Osney 
Bridge at Oxford is an illustration, and will afford a pretty 
quarrel. The Oxford Local Board repudiate their responsibility 
to repair or rebuild the structure, the contention being that “the 
Local Board, not being a county, cannot be liable to repair 
ancient bridges, unless by reason of tenure, or prescription, or 
Act of Parliament.” The authorities in the county have also 
submicted a case to counsel. The Chairman of the Court of 
Quarter Sessions and the Clerk of the Peace have come to the 
conclusion that no liability attaches to the county to maintain 
bridges situate within the boundaries of the limits of the Oxford 
Local Board. Between the two bodies the matter will afford 
some legal entertainment, but the Oxford Chronicle says the diffi- 
cult question will be fought out in a friendly spirit. The ques- 
tion is further complicated by another, namely, as to whether 
the recent works of the Thames Valley Drainage Commissioners 
and the Thames Conservators was not the cause of the downfall 





ever, ted a tender from Mr. Bossom, of Oxford, to erect for 
£477 a temporary timber bridge according to plans prepared by 
Mr, W. H. White, M. Inst. C.E., engineer to the Board. This 
work has been undertaken under an arrangement between the 
Board and the County Bridge Committee, the cost to be ulti- 
mately borne by whichever of the two bodies named is proved 
to have been chargeable with the maintenance of Osney Bridge ; 
and the undertaking is also “ without prejudice” to the claim 
either party may have against the river and drainage authorities 
whose works are considered to have caused the fall of the bridge. 
The Chronicle naively says, “as it is probable the temporary 
ne may have to stand a long time, it will be of a substantial 
character.” 


OUR ROOFS AND THE SNOW. 


THE heavy snowstorm which has recently visited us is likely 
to produce results not to be generally anticipated when the last 
visitation of the kind overtook us in 1881, and it will be as well 
to caution our readers who may find themselves subjected to 
them. Since that date a very large number of the new houses 
which have been built in the suburbs of London have been com- 
pleted with flat roofs covered with zinc. These were com- 
paratively unknown a few years ago, and those who now dwell 
under them may find, should a sudden thaw set in, that this 
form of roofing possesses, with many advantages, other properties 
of quite a contrary character. It need hardly be pointed out 
that a flat roof will accumulate a heavy burden of snow which 
would fall off and disappear from a sloping roof, and when a 
thaw comes it may be found that the discharge pipes, themselves 
probably partly frozen up, will be inadequate to carry off the 
heavy flow of water. It is likely that the flashings of the zinc 
at its junction with the walls of the house are not carried high 
enough to prevent the water rising above them and causing 
injury. But this is by no means the case with the rolls which 
unite the plates. If these have not been artificially cemented— 
and we believe there are few cases in which they are so—the 
water will soon rise above them, and must find its way freely 
into the house. It therefore behoves all dwellers under the new 
flat roofs to exercise every precaution to clear away the snow 
upon them before a strong thaw sets in. Neglect of it may very 
probably have very disagreeable and serious results. 








LITERATURH. 
Our Sea Coast Defences. By 
States 





Lieutenant E. Grirrin, United 
Engineers. 

Aw undoubtedly able essay with this title has been 
brought out by the Military Service Institution, New 
York. The scope of it is, of course, large, and therefore 
certain points only can be noticed. 

The paper begins by enumerating the various designs 
illustrating the great increase in power in modern artillery. 
The review is a good one. By the way, 1872 must be a 
misprint for 1876 for the appearance of the 100-ton gun. 
There is a good table of modern heavy ordnance—p. 5. 
The figures in many cases agree with those given on 
Colonel Maitland’s table in his United Service Institution 
paper of June, 1884, but with many additions, ard with 
Captain A. Noble’s corrections of 51,900 foot-tons muzzle 
energy for the 100-ton gun, and 61,200 for the 110-ton 
gun. Lieutenant Gritiin says that the superiority of steel 
projectiles is not so marked against hard armour as 
wrought iron. This we should have regarded as an error 
were it not that on p. 45 he quotes the statement that 
steel shot broke up chilled shields much better than chilled 
shot. We are therefore inclined to think that he means 
that steel projectiles lose the power of passing through 
hard armour intact, while, on the other hand, those of 
Whitworth or west 4 have passed entire through many 
inches of soft wroughtiron armour. This no doubt is true. 

After the disheartening reviews we have had lately of 
British and foreign fleets, it is pleasant to read the English 
ironclads set down as fifty-six, compared with thirty-eight 


for France. 

To come to the real subject of the paper. It appears 
that in 1868 considerable work was dose in yebuliiing 
barbette earth coast forts of stronger character to meet the 
increase in power in guns, This went on till 1875, since 
which date “not one penny” has been appropriated for 
“the construction of sea-coast defences,” the money voted 
being even insufficient to keep up repairs. The author 
then reviews the armaments and forts, dwelling on the 
inefficiency of barbette batteries, owing to the evil of 
exposing guns to the fire of machine guns, and even well 
directed shrapnel fire. —— defence has been developed 
to a great extent, but as the writer observes, this, unsup- 
ported by land defence, is of little value, so he concludes 
that there is not a harbour on the coast that could not be 
captured by the armoured fleet of any important Power. 

A hostile fleet lying in the upper bay of New York 
would have within range two and a-half billion dollars’ 
worth of destructible property in New York, Brooklyn, 
and Jersey City. Two or three hundred millions would, 
the writer thinks, be gladly paid to obtain exemption from 
such a calamity as a bombardment. New York pays over 
six millions annually for fire insurance A single outlay of 
173 millions would provide complete defence to her har- 
bour. Other cities stand in somewhat the same position. 

Lieutenant Griffin does not suggest that all harbours 
should be fortified, but only those where the importance of 
defence would be commensurate with the cost. Merchant 
ships and also those of the navy need harbours of refuge, 
and any place available as a base of operations for an 
enemy must be secured. This is the more important as no 
nation except — has any fortified station near, and 
any fleet could only be maintained by the continual use of 
coal transports. The writer then deals with three pleas 
commonly urged against the need of coast fortifications, — 
(1) That the navy alone should constitute the defence. 
(2) That torpedoes alone will suffice to close any channel. 
(3) That earthworks can be thrown up in the event of 
war, Against the proposition of depending wholly on the 
navy for defence, it is urged that this would condemn the 
navy to we , and wget the States will never have 
a navy sufficiently strong for the pur (2) Torpedoes 
can never be self-depending and Tour be. a i ata 
piecemeal if ships can do it at leisure and in security, 
which must be the case if they are not defended by bat- 





teries. Lastly, earthworks could never be made of the 
strength required in time of need, and the ordnance now 
required, with the necessary mountings and magazines, are 
constructions far too vast and complicated to be improvised. 

Lieutenant Griffin then describes modern defences as 
consisting of three lines. (1) An outer line of war ships, 
(2) skirmish or torpedo boats, (3) land forts and obstruc- 
tions, and fixed torpedoes or mines. With regard to 
torpedo boats we find the strength of England estimated 
as much greater, in comparison to that of other Powers, 
than we are in the habit of hearing it estimated in this 
country. In this, much depends on the date on which the 
estimate is made. England, we read, had in 1883, 129, 
France 76, Russia 125, and Italy 53 torpedo boats. The 
States have none. Batteries aud submarine mines are 
regarded as specially —e and the cost of turrets is 
discussed. e strengthening of existing masonry forts 
by front plates is considered, and the position of coast 
batteries, especially with reference to the value of high 
command, and of rifled mortars, and also the effect of 
“quick fire” guns and machine guns. The Hotchkiss, Nor- 
denfelt, Gatling, Gardner, and Maxim are noticed, as well as 
submarine mines—termed by the writer torpedoes. The fea- 
tures of the defence of New York Harbour ; the question 
of armour and the action of projectiles on it, follow. The 
classification of armour, as hard or soft, and the behaviour of 
each under fire, is clear and definite. The results of experi- 
ments in England and on the Continent are followed by a 
summing up which appears to be able and worthy of notice, 
though we do not altogether agree with it. It is a little 
surprising that Griison’s armour does not find great favour 
in a country where iron casting is much advocated, the 
dome form being thought to necessitate large foundations. 
Steel is not preferred to compound armour at present, but 
evidently would be preferred if its price were to fall much, 








THE PANAMA AND SUEZ CANALS. 

Nor being able to procure the money which will be required 
for the completion of the Panama Canal from ordinary sub- 
scribers, M. de Lesseps needs the support of the Government of 
France. An issue of six hundred millions of francs in lottery 
bonds was decided upon, but through the action of M. Christophle, 
governor of the Crédit Foncier, and his suggestions concerning 
the national character of the work, and at the request of 
the company, the Government of France resolved on sending an 
engineer to Panama to examine the works, and see whether the 
enterprise could be completed. It made choice of M. Rousseau, 
one of the most distinguished French engineers, after whose 
report a decision would be arrived at. Many persons objected, 
and still object, to this step being taken by the Government. 
One of two things, they say, must happen. Either M. Rousseau’s 
report will be adverse—in which case the enterprise will be 
literally annihilated, the responsibility of this collapse falling 
on the Government ; or it will be favourable, in which case the 
Government, on the report of its official adviser, will sanction 
the loan, thus becoming seemingly responsible for the success of 
the affair, and being necessarily involved in international diffi- 
culties should any arise. 

To these objections it has been replied, that if M. Rousseau’s 
report were adverse, the consequences for the company might 
certainly be disastrous, and the capital embarked might be seri- 
ously jeopardised ; but this would be rendering a service to 
French capitalist, if not by saving what was already embarked, at 
least by preventing any more from being sunk. As to the 
Government being involved in case of international difficulties, 
it was urged that whether M. Rousseau went out or not, the 
enterprise, owing to the presidency of M. de Lesseps, and to the 
capital being almost exclusively French, was virtually a French 
one, so that if international difficulties arose the Government 
could not in any case be unconcerned. As to the responsibility 
devolving on the Government towards capitalists making 
further investments on the faith of M. Rousseau’s report, his 
ability and honesty were so undoubted that the Government 
could not hesitate to accept the responsibility of a report in 
favour of continuing the works. 

A well-informed writer in the Times says: “His mission, 
moreover, does not consist in deciding whether the enterprise 
will be lucrative or remunerative. He will not report on the 
financial prospects of the canal, but will simply state whether 
with fresh efforts the canal can be completed. This point 
settled, the capital embarked, like that in any other concern, 
must take its chances of success or failure, according as tke 
traffic has been well or ill calculated ; but on this point no 
engineer, and, indeed, nobody else, can speak with certainty. 
At the outset nobody supposed that the traffic of the Suez Canal 
would so rapidly assume its present proportions, and scarcely 
eight years ago the English Government bought at 500f. shares 
from the Khedive, which some years afterwards were quoted at 
8000f. Thus, even years after the Canal was in working order, 
it was impossible fully to foresee the growth of the traffic. Much 
less is it possible to foresee the financial results of a canal not yet 
completed, and M. Rousseau will simply have to say whether by 
certain sacrifices the canal can be made available for shipping. 
This mission, however, is a very important one, for until he 
reports, the completion of the canal will be considered un- 
certain.” 

So not only is M. Rousseau going, but M. de Lesseps is going, 
and will embark at Southampton for Panama on the 28th inst. 
He has invited the Chambers of Commerce of Paris, Marseilles, 
Havre, Rouen, Bordeaux, and Lyons to appoint each a delegate 
to accompany him. England, Holland, Germany, and the 
United States will also send delegates. The company pays all 
expenses, expecting that all doubts as to the completion of 
the Canal, on which twenty-seven contractors are at work, all 
tied down to certain dates, will be removed, 

The ditliculty concerning the work of widening the Suez 
Canal, permission to proceed with which has been withheld by 
the Egyptian Government, does not seem to be quite so simple 
a matter as has been supposed, and the Egyptian Government 
has more reason to impose restrictions on the doings of M. de 
Lesseps’ company than most folks have allowed, and if the 
Egyptian Government can see that its sanction is worth a good 
deal, there is no wonder, when it is remembered that a company 
that earns fabulous dividends and which pro to make cer- 
tain concessions to its shipping supporters, only after 18 per cent. 
— is reached, may expect to pay something for its right 
of way. 








Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John A’Court, chief engineer, 
to the Hyacinth; James Shirwell, engineer, to the Inflexible; and 
William H. Matthews, engineer, to the Caroline; Stephen H. 
Blundell, to the Victoria and Albert, 
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EACHUS AND MAIGNEN’S SYSTEM OF TREAT- | the bottom of it, down to a total depth of 537ft. from the surface. 


ING SEWER GAS. 


THE engraving shows an arrangement for the ventilation of 
sewers invented by Messrs. Eachus, of 3, Great Queen-street, 
Westminster, and Mr. P. Maignen. It has been practically 
tested at Edmonton, where it has proved the means of doing 
away with smells from ventilators on those portions of the sewers 
which are connected with some ancient drains in the district. 


As will be seen from the drawing, the system involves the divi- | 


| 


The yield from these two sources was, however, found to be 


| considerably less than had been anticipated, and after some two 


or three years’ pumping the supply proved to be quite inadequate 
for the then requirements of the district, and especially during 
the late dry seasons. Under these circumstances the Board, some 
twelve months ago, called in Mr. Wrennall to advise them in the 
matter, he having recently designed and carried out a complete 
scheme of works of water supply for a neighbouring authority— 


sion of manholes into two, or the construction of new double or | the water in this latter case being obtained in almost unlimited 


divided manholes ; and besides being applied to main sewers has 
been applied to house drainage in the case of the Town Hall at 
Edmonton. The middle wall shown on the plan may be replaced 


quantity by the sinking of a well and bore-hole in similar 
geological formation to that in which the Walton works are in. 
After making a careful examination and inquiry into the various 





by a movable division constructed either in metal or wood, the | considerations involved, Mr. Wrennal prepared and furnished to 


lower part only of the wall being retained to receive the 
movable division. On this lower wall a valve is fixed, constructed 
in sections, each of which may be worked independently of those 


| the Board a report and scheme upon the best means for increas- 
| ing the supply at the Walton works. The surface at the well is 
at an elevation of 310ft. above Ordnance Datum ; the geological 


above, and the bottom section or sections may, if desired, be | features of the neighbourhood are very varied, the formation 


be left out altogether so as to give an absolutely free passage for 
the normal flow of sewage. The effect of this division wall or 
lattice and valve is to stop the back flow of sewer gas, to divide 
the sewer into short lengths, thus preventing any accumulation 
of gas, and to give a free run to the sewage. 

The varying flow of sewage, in wet and dry weather, and by 
day and night, secures a constantly fresh supply of fresh air and 
the division of the sewer into lengths increases the circulation, 
causes any gas generated to be diluted to the greatest possible 
extent with atmospheric air, and keeps the temperature lower 
than under any other system. 

Any kind of filter may be fixed in the gas outlets under this 
system, but the patentees have provided a form of filter which is 
very simple, and contains an ample supply of charcoal for a year's 
use, the charcoal being kept free from damp from above by means 
of an overflow, which discharges all surplus water from the dirt- 
box over the filter into the air inlet, where it runs away with 
the sewage. The damp from the sewer is condensed on the 
under side of the filter, which is in the form of a double cone of 
metal, perforated ; and the charcoal taken out after several 
months’ use has been found to be dry. One filter has been in 
use for twelve months. The lower edge of the filter is encircled 
by a ring of asbestos cloth to make an airtight joint, and this 
part of the filter does not require perforation. 

The upcast shaft, which is shown in the form of an inverted 
cone, may be made in any other shape, provided that a ledge is 
formed upon which the filter can rest, and where a movable 
division is used, it is by preference made square for convenience 
of construction. 

The advantage of the system is that there is a free run for 
sewage from the water-closet in the house to the final outfall of 
the main sewer. The patentees prefer the use of trapless 
valve closets and the balance or flap valve shown in the 
drawing, without any syphon traps, so that there is one con- 
tinuous free run for the sewage, and a free circulation of air 
through a series of down and upcast shafts along the lines of 
the main, branch, and house sewers. 

The manholes are usually constructed in concrete, and provi- 
sion is made for the prevention of any up draught in the down- 
cast shaft; but twelve months’ experience has, we are told, 
shown that such provision is not necessary except under very 
abnormal conditions. 

The system is about to be tried by Mr. W. G. Laws, C.E., in 
certain places at Newcastle, where the ventilation has given 
trouble. A medal was awarded to Mr. Eachus at the Inventions 
Exhibition for this invention. 








WATER SUPPLY OF SMALL TOWNS. 


WALTON-LE-DALE, LANCASHIRE. 

At the monthly meeting of the Walton-le-Dale Local Board, 
held on the 4th inst., a report upon the p of the new 
works of water supply was presented by the engineer, Mr. William 
Wrennal, of Liverpool. 

The Local Board constructed works of water supply to their 
district some four years ago. The pumping station is situated in 
the adjoining township of Brindle. A well 8ft. in diameter was 


sunk te a depth of 110ft., and a bore hole was continued from 


being chiefly the millstone grit series of thick beds of shale with 
alternative layers of rock. The chief recommendations contained 
in Mr. Wrennall’s report were that headings should be driven 
from the bottom of the well to cut the various strata trans- 
versely, also trial borings sunk as might be found desirable. He 
estimated that by so doing the supply of water might be doubled 
at a comparatively moderate outlay. The matter was taken into 
consideration by the Board, and they decided to carry out the 
works recommended, and gave instructions for the same to be 

ed with. Estimates were obtained, and the contract was 
let to Mr. Thos. D. Lewin, contractor, of Manchester. The 
population of the district to be supplied by the Board is upwards 
of 9000, and there are also several large and important manu- 
factories in the neighbourhood. The yield of water at the 
commencement of the present works was about 65,000 gallons 
per day, but it will be seen from the report presented last 
Monday to the Board, and given below, that this quantity has 
now been about trebled by the recent operations. A severe test 
has been applied to the yield by continuous pumping night and 
day during the progress of the works, and it is found that the 
increase obtained is of constant flow and does not appear to 
diminish. 

At the commencement of the headings the cutting proceeded 
in beds of shale and rock for a length of about 150 yards, and in 
this length the strata was quite dry ; a large upthrow fault was 
then met with some 30ft. in width, and water was found after 
passing through it. Cross headings were then cut in various 
directions, and up to the present a very ony | additional 
yield has, we are informed, been obtained. The headings at 
completion will form much needed underground reservoir space. 
“The branch heading, which was yielding water at the face, has 
been continued during the past month, and the work all through 
has proved to be very successful in procuring water. This head- 
ing has now been cut to a length of 105ft. from the main 
heading—the last 68ft. having been driven during the past 
month. The cutting isin the direction parallel to the large 
fault which crosses the main heading and follows close to it all 


| the way. The rock roof of the cutting terminates at the fault and 


as the dip of the strata is towards the fault, the heading is in 
the favourable position to receive as it is continued, all the water 
which the rock contains. The strata has been mostly wet, and 
in places some large streams of water have been tapped, which 
have added very considerably to the total yield. The quantity 
pumped at the present time is about 190,000 gallons per day, as 
against 145,000 gallons per day reported last month. There is 
also every probability, from the knowledge now acquired of the 
favourable position of the present cutting, that further water 
may be procured as the heading is continued to be extended. 
=e length of headings cut up to the present time is 220 
yar ” 








Some of the ow are reporting that “‘The Royal Arsenal 
authorities at Woolwich have successfully adopted the American 
idea for moving buildings without taking ios to pieces. A large 
wooden building, the waterproof store, 100ft. long and 30ft. wide, 
is thus being slowly to its new position in its entirety.’ 
We need not credit America with what is old at home. In 1848 a 
six or seven-roomed brick house at Ipswich was moved a consider- 
able distance by William Worby, much as he would have moved a 





ship, the house being first rai by means of folding wedges. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





AUTOMATIC COUPLINGS. 

Srr,—Notwithstanding the many improvements which have been 
effected during the last few years in appliances for facilitating the 
working of traffic on railways, it seems that there is still much room 
for yo oe mane in many ways, and although means may be at hand 
for effecting saving, not only in wens, expenses, but also in the 
saving of many of the useful and valuable lives which are annually 
lost, it requires much time and often much outside pressure to 
Pp le railway directors to adopt the means to ensure the above. 
named ends, I refer more particularly to the lives of the railway 
servants, who are engaged in perilous work, and who are obliged 
from necessity to risk their lives in order to gain their daily bread, 
and whose lives are generally considered by railway companies to 
be quite a 'y ideration to the outlay of a few thousand 
pounds of capital. 

From returns made by the Board of Trade, it appears that last 
year in this country alone 130 men were killed and 1305 were injured 
while engaged in shunting operations, and during the last seven 
years 1081 men have been ‘killed and 9256 have been injured. This 
appalling loss of human life surely points to the necessity of 

opting some means to protect the lives and limbs of a Bard 
working and industrious class of men, for it may easily be seen 
without going into further figures what a great amount of misery 
must be caused by the loss of life and loss of limb, not only to the 
poor men who have to suffer the pain, but also to those wives and 
children who are in many cases rendered desolate and destitute 
through the loss of the bread winner. 

My attention was especially attracted to this subject a few days 
ago by an invitation which I received to visit the t and West 
India Docks, where, by the courtesy of the officials, I was enabled, 
in company with several other gentlemen interested, to see the 
practical working of Mr, J. H. Betteley’s patent automatic railway 








“— 
is invention, the object of which is to couple and release rail- 
way vehicles of every description automatically without incurring 
the danger to the shunters of going in between the buffers, may be 
described as follows :—It consists of a long shackle which is attached 
to the draw-bar, and stands out at a slight angle of depression 
from the carriage or wagon. Connected with this shackle isa 
hook of — shape, which is attached to a bar running across 
the end of the vehicle, and having a short lever fixed on either end 
just outside the buffers. To couple the vehicles, they are run 
together in the usual way, and on meeting the shackle on one 
carriage runs up the shackle on the other, and instantly engages 
with the hook. Thus the shunter has no dangerous work whatever 
to perform. To uncouple, he has simply to depress the lever, 
which action raises the hook and releases the shackle. The hook 
is so formed that no matter how much bumping of the vehicles 
there may be, it cannot be freed from the shackle without the 
intervention of the lever, and the combination therefore forms a 
soggy safe and reliable a? fact, the whole train 
be coupled up automatically, and the engaged hook and 
shackle then constitutes a ae apparatus which prevents 
the carriages becoming accidentally detached. The pling 
can be used for any description of railway vehicles, and 
it is of no moment if the couplings are not on the same level, 
as is often the case when a heavily-laden truck requires 
to be coupled to an empty truck, as the higher shackle will always 
travel up the lower one and engage with the hook of the latter. 
The apparatus is strong and simple in construction, having neither 
springs, rollers, nor gearing to get out of order, and it can be fitted 
to the existing rolling stock at a cost probably not exceeding that 
of the present chain couplings. It allows free gE for the 
buffers, and is equally efficient with spring or dead buffers. 
The hook and shackle have sufficient play laterally to obviate the 
risk of undue strain in traversing the sharpest curves, inclines, or 
cross-over roads, and the locking movement obviates the danger of 
couplings over-riding. Many benefits would doubtless accrue to 
railway companies by its adoption, and one of the chief facts which 
must not be lost sight of is that the patent coupling can be used in 
conjunction with the ordinary coupling, in which case the releasing 
motion is available. This adaptability at once does away with the 
objection that its partial adoption by railway companies would 
cause confusion in the making up of trains. There would also be 
a great saving in working expenses, for as it takes only half the 
time to couple up a train with the automatic coupling, as pared 
with the ordinary coupling. less men would have to be employed, 
and less time wasted in making up trains. It is estimated that it 
would create a saving of at least 50 per cent. in the shunting 
expenses. It may be of interest if I now describe the experiments 
which I witn at the East and West India Docks a few days ago. 

The first trial was by first detaching the trucks and then pushing 
them violently pein bon with a powerful coupled engine. The 
result was that the trucks coupled themselves together without 
hitch. The second trial was what is called a flying shunt—that is, 
unhooking the trucks whilst they are running. This is one of the 
most dangerous duties which a shunter has to perform, many men 
being killed outright whilst performing it; but with the automatic 
coupling all the shunter had to do was to lift up a lever when the 
truck passed, and each truck was so detached and sent on to its 
respective road. The third trial: The two trucks were taken on 
to a curve of two chains radius, a curve that the engine was not 
permitted to work upon ; but although the spring buffers were a 
great distance apart on one side and close up on the other, the 
coupling answered splendidly in detaching and Te. The 
fourth trial: This trial was for the different height of the trucks 
loaded and unloaded. Pieces of wood were inserted under the 
coupling torepresent a truck loaded and unloaded, onecoupling being 
many inches lower than the other ; but on pushing them together 
the new coupling was found quite equal to this trial. I may add 
that the men engaged in the work were loud in their praises of the 
efficiency of the coupling, and my opinion is that this invention is 

ual in utility to the automatic brake, which has been the means 
5 saving so many lives, 

The Betteley =e have been tested by the Board of Trade, 
and in consequence of the recommendation of their officers, 
General Hutchinson and Major Marindin, the Jury Commissioners 
of the International Inventions Exhibitions decided to award a 
special prize medal to the inventors. 

Ernest Coiins, A.M.I.C.E. 

New River Office, E C., January 4th. 














ROTARY ENGINES, 


Sir,—R.,” in his lucid review of “Inclined Shaft Rotary 
Engines,” in your issue of the 18th inst., does me the honour to refer 
to my rotary device, in connection with its possible embodiment in 
the form of a steam engine, This application of the device is in con- 
templation; but it has not yet been carried out, and misconception 
of its character, in the meantime, may be a hindrance to its 
development. I would, therefore, beg you to do me the favour to 
record the following remarks in correction of what appear to me 
to be oversights on the part of “‘R.” He says that the pistons— 
referred to also as ‘‘ knuckle pieces”—‘‘do not merely pass in 
and out of the cylinders but turn in them at the same time. With 
this double movement set up, it would seem that greater wear 
must be looked for.” The knuckle pieces—which I call ‘‘ coupling 

”—need not necessarily form the piston-rods. Piston-rods 
without themselves turning may be arranged to drive coupling 
pieces which do turn on their own axes. But even the coupling 
— need not turn in their gnide holes if provision be made for 

lom to rotate at the knuckle, as, in fact, is arranged by the 
ordinary crank pin connection for piston- One element of 
my coupling pieces may be — as simply an accommodating 
crank pin, and the other element as a connecting-rod moving 
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el to itself. Consequently, it would appear to me to be 
ore to anticipate that greater wear should be looked for in 
the piston action associated with my device. It is also suggested 
that in turning the device into a rotary engine “it might be neces- 
sary to gear up the shafts by bevelled cogs, so as to relieve the 
working pieces upon which the steam would act from too much 
strain.” The pieces here referred to are, I presume, the coupling 
ieces. Bevel gearing is, I think, quite unnecessary, for the 
‘ollowing reasons :— : : 

The relative positions of the coupling pieces are exactly deter- 
mined by the relative positions of their guide holes, The guide 
holes are in two sets, one for each set of ends of the coupling pieces, 
It is, of course, impossible that the relative positions of the guide 
holes composing either set can be deranged. But when two sets of 
guide holes are coupled up no alteration of the one set relatively 
to the other can take place without affecting all the coupling pieces, 
Disturbing strain cannot confine itself to one or more of the coupling 
pieces ; it must necessarily affect all at the same time. Bending 
or yielding of any coupling piece implies loss of correct relative 
position of the piece’s guide holes ; but loss of correct relative posi- 
tion between these holes implies corresponding loss of adjustment 
of all the other pairs of guide holes, to which action there would, 
of course, be offered simultaneous resistance by all the other 
coupling pieces. The coupling pieces may be made of such a size 
that their combined power of resistance shall be ter than would 
be offered by a cog of a bevel wheel. Should additional support be 
necessary, it may be largely and conveniently given by providing a 
central bent axle conforming to the coupling pieces. It will assist 
in realising the manner in which the coupling pieces afford mutual 
support to one another, to consider the case of using them straight 
—as a link in a continuous line, 

If the length of the gap thus bridged in a straight line of shaft- 
ing be made equal to the distance at which—in right angled coupling 
—the line of axis of one shaft is from the face of its companion 
shaft, the mechanical efficiency of the two sets of coupling pieces 
will be alike. The shafting and coupling pieces being of equal 
strength in the twocases, the resisting power of the couplings to strain 
and torsion will be equal. In comparing the characteristics of the 
various rotary engines, ‘‘R.” has not noted that in the Tower, Field- 
ing, and Dawes engines, the steam does not act at any instant in the 
direction of the required motion of rotation. In my device, the 
steam pressure effective in producing rotation acts—duri 
revolution—six times as a mechanical couple directly in the line of 
rotation, i.¢., tangentially to the circle of revolution desired to be 

roduced. In my device, say with six cylinders—and ten or per- 
om twelve are practicable—the steam pressure effective in pro- 
ducing rotation varies between a maximum and mean little 
separated, and the engine has no absolute dead points, ‘‘ R.” has 
invited comparison between my device and the Dawes ‘‘Omnivol- 
vent” engine by classing them together. The ting-rods of the 
Dawes engine not only act disadvantageously in direction at all 
points of revolution, but fight amongst themselves ; for, with the 
exception of two at the instant of stroke, they are at constantly 
varying angles of inclination with one another. Dispense with the 
bevel gear of this engine, and it will at once be seen that the shaft 
may be turned through a considerable arc without the engine turn- 
ing at all; and were steam applied under such circumstances the 
result would, I imagine, be disast: The bevel gearing of the 
Dawes engine is then an essential element ; but with my device 
such oa be superfluous. 

As regards bulk of my device, the cylinders of a six-piston 
engine—4in, diameter and about 5in, stroke—can be effectively 
arranged within the limits of a drum of about 12in. in diameter 
and 24in. in length; andthe arrangement would permit of steam 
being ‘"— to only three, or to all six of the cylinders at dis- 
cretion, Thus it could be employed to turn a single shaft 
ora pair of parallel shafts simultaneously with opposite directions 
of rotations, as with twin screws, 

In making the foregoing remarks I have not been influenced by 
desire to detract in the least from the high merits of the Tower and 
Fielding engines. To me they are masterpieces of ingenuity, and 
are plainly applicable to many uses for which my device cannot 
ge to be serviceable. Practically applied as those engines have 

n with success, it was only natural that ‘‘ RK.” should have fully 
recognised their merits, and that in noticing my undeveloped device 
in the same article, he should have overlooked points in which it 
may prove to be not inferior. 

D. R. CAMERON, Lieut.-Col, R.A. 

Royal Artillery Barracks, Sheerness, 

December 21st. 


Sir,—The able article on ‘Inclined Shaft Rotary Engines ” 
appearing in THE ENGINEER of this week is most interesting, and 
I hope, now the subject has been broached, to see it thoroughly 
ventilated by your readers who invent and who design. It may 
appear presumption to suggest that economical and durable rotary 
engines are not likely to be machines of the immediate future; for 
the best of the present day cannot claim in justice to be more 
economical, or more durable, than a well-constructed direct-acting 
reciprocating engine, which will run as silently, and at a speed to 
meet the present requirements. Examine what form of rotary 
engine you will, there are great mechanical difficulties to be over- 
come, and although those difficulties may vary considerably, yet 
in many there is a destructive power at work which must ultimately 
show itself, and that is centrifugal force. Many designers and 
inventors must have overlooked or declined to cope with it. 

The engines represented by Figs. 3, 5, and 6 of your last journal 
must be considerably affected by this unavoidable and natural 
power. Another point which ap; weak in the inclined shaft 
rotaries is the fact of the line of force not being directed to give 
off the maximum amount of useful work to the best advantage. 
Figs. 2, 3, 5, and 6 of the same issue illustrate engines that impart 
a large proportion of the force of the steam against the port faces, 
which act as thrust blocks, This force must necessarily be largely 
absorbed by friction. It is needless to comment upon the absolute 
necessity of a constant and abundant supply of lubricant to these 
~- oe thrust blocks, 

What are the advantages of so-called “ rotary” engines, having 
reciprocating parts, over a properly constructed reciprocating 
engine, having trunk pistons, which give a far more direct rotary 
motion to a crank-shaft? Is a rotary engine so named because it 
has no crank or cranks? for some reciprocating engines having 
cranks may be called “rotary” with equal reason. If le . 
breadth, and height alone are the points of advantage, I s be 
content to remain Lona CONNECTING Rob. 

December 22nd. 


THE PECULIARITIES OF STEEL. 

Sir,—You are doing good service to engineers ning your 
columns to the + Ramen Be of this question, and I ja a if 
you will allow it to go on, and if those who know something about 
it will tell what they know, the mystery which at first surrounded 
the matter will be dispelled. There are at present before the 
public two separate tales of the failures of steel plates. The first 
is that told by Mr. Maginnis in your issue of December 11th, and 
which has been under discussion ever since. The second is that 
told by yourself in THz ENGINEER of 1st inst. 

Now, let us take them one at a time, and, to begin with, Mr. 
Maginnis’ story ran thus, Some steel plates made by the Bessemer 
process—not the basic, as erroneously intimated by you—made by 
& good firm, and thoroughly tested under the inspection of Lloyd's 
and the Board of le, were by another good firm built into 
marine boilers; and after these boilers had worked satisfactorily 
for two and a-half years, the plates are found to have gone to the 
bad all at once, They have suddenly become so bad that, on the 
whole, it would be safer to go to sea in a torpedo than in a shi 
fitted with such boilers, This is the tale as originally written, an: 
& very shocking one it is ; but since Mr. i told it, one after 
another of your correspondents have come forward and have given 
us bit by bit other items of information, which materially modify 














the story. Itnow runs thus, Steel plates were made by a good firm, 
but by means of machinery which was much too light for the pur- 
pose, and which they have since discarded. These plates were 
made into marine boilers by another good firm, but only after 
testing them and rejecting over 40 per cent. of them as bad. 

Now, Sir, Mr. Du Pre, s: g for the makers of the plates, 
can perhaps tell us if the plates were tested by them, if they have 
a record of these tests, and if so, how many tests, chemical and 
mechanical, were made, and the results of these tests; and will 
the boilermaker tell us the nature of the tests he applied, and 
which resulted in over 40 cent. being rejected? and — he 
will also tell us if, after finding 40 per cent. of the whole batch 
unfit for use, he had good grounds for believing that the remaining 
60 per cent. were such as he could rely upon. 

ow, let me call the attention of your readers to the fact that 
these plates were undoubtedly Bessemer, and not basic, and I will 
pass on to the second tale, and this time it is of basic steel, and 
runs thus, Some stee) plates made by Bolckow, Vaughan, and Co. 
for shipbuilding purposes had passed Lloyd's ry aang and in 
some cases been built into ships, when suddenly they were 
discovered to be cracked in all directions, and Messrs. Bolckow, 
Vaughan, and Co. have declared they will make no more plates by 


the basic process; and Lloyd’s, scared by this extraordinary | f 


breakage, and by the statement of Bolckow, Vaughan, and Oo., 
have sent to their inspectors peremptory orders not to accept any 
more steel made by the basic process for the hulls of ships. Now, 
Sir, this is the story as told by you in last week’s issue. There has 
been no time yet for modifications of it, but I have little doubt 
that in time other information will come to hand which will make 
it wear a very different aspect, and in order to draw out this informa- 
tion may I ask the following questions ?—(1) Is it a fact that while 
Lloyd’s have for the present stopped the use of basic steel in ships. 
they are quite willing to take it as before for marine boilers? (2) 
As Messrs. Bolckow, Vaughan, and Co. make steel by the basic, 
the Bessemer, and the Siemens processes, will they say if these 
bad plates were all made by the basic process—which they say is so 
unfit for the purpose? also, if it is true that many of the rejected 
broken plates are marked S, and if so, if this letter S has anything 
to do with the process of manufacture? (3) Is it true, as stated 
in THE ENGINEER of last week, that these bad plates have been 
found to contain a large excess of phosphorus, some even as much 


each | as } per —, if so, if this excess is not quite sufficient to 


account for the breakages? (4) Do not Bolckow, Vaughan, and 
Co., in common with all other steel rail makers, and by any of the 
processes, turn out constantly and with the greatest certainty and 
——_ steel which contains less than one-fourth of that quan- 
tity of phosphorus? (5) Is it not a fact that no known process of 
steel-making can with such ease and certainty eliminate phosphorus 
as the basic process ? 

Bad materials, both in iron and steel, have been and will be 
turned out occasionally, even by the best makers, and by every 
wx oe but these bad materials will never find their way into 

ished structures if @ reasonable use is made of the testing 
machine and the laboratory; and my opinion is that neither of the 
cases under review have proved poe me whatever against any 
process of steel-making. Steel for either boiler or shipbuilding is 
undoubtedly superior to iron, but it needs more care in making 
and working up, and if we can get more light on these two cases, 
it will show nothing more or less than gross carelessness some- 
where. In the meantime, it is absurd for Lloyd’s to stop at a 
moment’s notice the permission they gave long ago, and which 
they a gave after years of careful experimenting and considera- 
tions any pentioninn firm has made bad steel, as seems to be 
case, let them try and find out the reason why, and obviate it in 
future; but other makers are making steel by that process with a 

larity of quality which leaves little to be desired. I do not 
eve in plates being good to begin with, and turning suddenly as 
brittle as glass after two and a-half years. I think it will be found 
the steel was bad to begin with, and moreover, that its badness 
might easily have been discovered before it left the rolling mills. 
anuary 8th. L. 





DR. LODGE’S MECHANICS. 

Srr,—I cannot with “‘ #, II.” in considering that the dis- 
cussion raised by his first letter on this subject has reached a 
legitimate conclusion. To one only of my questions has he given 
an explicit reply, and in that reply he stated that he was wrong, 
where in my opinion he was perfectly right. It will require double 
the force to produce the same velocity in a body whose mass is 
double that of another, the two forces acting during the same 
interval of time. I know nothing of the system of polars to which 
“‘, TI.” refers, and cannot therefore appreciate his explanation. 
The matter under discussion can be thoroughly sifted without any 
reference to that system. 

If either the definition of motion given by Dr. Lodge, or that 
given by myself is correct, the definition of momentum as Quantity 
of Motion is simply absurd. In acco ce with either definition, 
motion can only be measured by a linear interval. If vm W be 
the velocity, mass, and weight respectively of a body in motion, the 
three quantities are connected by the equation m v = a, Since-” 
is a simple ratio if the equation of relation is correct, momentum 
can be represented by a moving force equal to the weight W-— 


How can the same thing represent a weight and a quantity of 
motion. Kither “‘ &, 1’s.” definition of momentum, viz., quantity 
of motion, is wrong, or the ‘equation of relation is wrong. The 
equation is, however, perfectly right, and will be found to be in 
accord with the following definition of momentum :— 

The momentum of a ly of given mass moving with a given 
velocity is equivalent to a moving force, which acting upon the 
given mass can produce the given velocity in an unit of time. Does 

*®, 11.” still maintain that the acceleration produced in different 
bodies by a given force acting during a given time vary as the 
masses of those bodies ? 

In adopting capacity for motion as the definition of momentum, 
“*®, TI,” seems to have been guided by the following course of 
reasoning. Ex nihilo nihil fit; if thereis no body to move there can 
be no motion. Everything can be moved, therefore everything 
possesses capacity for motion. Everything also possesses inertia, 
therefore, he would say, inertia is capacity for motion. 


ILLIAM DONALDSON, 
2, Westminster-chambers, January 11th. 





FREE TRADE AND NO TRADE, 

Srr,—I know that the correspondence columns of THE ENGINEER 
are always open for the discussion of questions which possess 
interest for engineers, and I venture to hope that you will permit 
the consideration in them of one of the most important questions 
that your readers can discuss. It is quite possible that the opinions 
Ihold and the sentiments which I desire to express may not 
consonant with your own views; but I do not sup) that for this 
reason you will close = columns against me, ae gee to con- 
sider whether a Free le policy is, or is not, the best — for 
England. In this there may be nothing novel; but ropose, 
further, to try and discuss it without any of that heat and passion 
but too often manifested those who approach the subject. 
Before going further, I may say that I am neither a Protectionist, 
a Free er, nor & Fair-Trader, and I hope to show that it is a 
great mistake to advocate as exclusively and absolutely right under 
all conditions, the views of either Protectionists, Free Traders, or 

One of the special cants of the day is that the attainment of 
mane —_ 2 a aim that aa intellectual nation 
can se ‘ore it. evi perish—happiness, prosperity, 
life itself, if only truth Bossy one bo Now Too one with those 
who hold that there is no such thing as abstract truth. One of 
your correspondents pointed out not long since that there is no 
such thing in nature as an isolated phenomenon, I hold, in the 





same way, that there cannot be an isolated truth. For example, 
it is quite true that 2+ 2= 4; but the statement would have no 
force or cogency unless we ised what unity and twice unity and 
four times unity mean. We have in this simple pi ition not 
one, but four truths, When I say that 123479635721 + 123479635721 
= 246959271442, not one man who reads this letter out of a thou- 
sand will accept the statement as true, so far as any initial internal 
evidence operates. He may take it as true because 1 say it is, or 
he may take it as true after doing a sum in simple addition, but 


for no other reason. 

Now, so far as [know anything of the arguments of Free-Traders, 
they hold certain views which they maintain must be held by every- 
one who loves the truth. Some of these veiws belong to the 
2+2= 4 category. They are put forwardasaxioms. Others are 
to be taken like my statement that 123479635721 + 123479635721 
= 246959271442, That is to say, the leaders of the Free-Trade 
faith tell their disciples that certain — are true, and the disci- 

les must therefore believe them. Such a system of teaching is, 

maintain, wholly erroneous. There is no such thing as abstract 
truth. There is no reason whatever to conclude that Free-Trade, 
or Fair-Trade, or Protection, is morally, or politically, or systemati- 
cally right, in the sense that it invariably means the greatest good 
or the greatest number. Too much importance cannot be attached 
to this thesis. The neglect of it may lead to law givers, nay, te 
whole nations, committing the gravest mistakes. We must not 
assume because any commercial policy is said to be the best by the 
believers in abstract truth that it is really the best. In plain 
words, we are guilty of a grave error when we the - 
tions under which a policy has to be worked; and the con- 
dition of trade prevailing at any given time may, for any parti- 
cular country, render either Free Trade or Fair- le or Protection 
the best policy for that country. I need hardly stop to point out 
that the thorough-going Free-Trader—such a man, for example, 
as Mr. John Bright—takes no account whatever of limiting condi- 
oad ka! = a is an anes oe Poy ye lore is the best 
policy, and, therefore, it must lopted or 5 

It would be quite impossible within the limits of a letter of any 
reasonable length to discuss all the points that may be di in 
this connection. With your permission, I may return to the 
subject. My principal object in writing now is to induce such of 
your readers as have hitherto held that any one policy must be 
the best, to look at the — from my point of view, which is 
broader than theirs. I do not think that any, save a few, of your 
readers at least, wi!l maintain that under no res conditions 
can Free Trade, or Fair-Trade, or Protection right. Rather 
they will, I hope, agree with me that any nation may find itself in 
such a position that any one of the three policies I have 
named may be adopted and pursued with more advan’ 
than any other. To make my meaning perfectly clear, I 
shall say that I hold that the repeal of the corn laws was the best 
policy that Great Britain could possibly have adopted at the time. 

ngland was even then a { manufacturing nation, she was in a 
position to supply the whole world with manufactured goods which 
the other nations could not produce. The one thing essential to 
Great Britain was cheap food, to maintain a population not engaged 
in the production of food. It was also urged that those who grew 
corn should have the greatest facilities for selling it, in order that 
they might have money to buy our manufactures. Yet even at 
the time the throwing open of our ports for the introduction of 
foreign corn meant comparatively very little; the supply of grain 
to be had from —- was very limited; the = wet 
was very great, the carriage itself was very slow. 

Indian corn—maize—meal sold in Ireland for £27 a ton after the 
Corn Laws had been repealed. Famine desolated the land as much 
because of the absolute impossibility of getting food into it at any 
price as from any other reason. Is it not easy to see that the 
conditions are now totally different? I am not about to say that 
a tax should be put on imported grain now; but I do say 


that if the Corn Laws had now to be repealed, no statesman could 
employ the ents used in 1848 with great force and truth. Be 
it remem! that in this matter of taxing corn I am not advo- 


cating any policy; I am only urging the fact that the circumstances 
of the country in 1847 were so widely different from the circum- 
stances of the country in 1886, that what might have been a wise 
policy in 1847 is not of necessity a wise policy now. If this be 
true of a given country at given periods in its history, I say that it 
may also be true of any country, and that before we can say 
which is the best ial policy for a country to adopt we must 
take into consideration all the conditions regulating and controlling 
its commercial operations, 

Unfortunately there is in existence in this country a number of 
individuals of more or less influence who refuse altogether toadmit 
that Free Trade can ever be wrong, or that the Protection of industries 
can ever ys aie In a word, they hold it as an abstract truth 
that Free le must right. The Government appointed a 
Commission to investigate the causes of the existing depression of 
trade, and these lovers of abstract truth did their best to stifle the 
inquiry. To dispassionate outsiders like —— this seems an 
evidence of weakness; but this is, perhaps, a digression. 

I now come to consider another phase of the subject, and I 
begin with the proposition that that policy will generally be best 
which does the most good to the greatest number. i 
must be taken cum grano, because there are contributing conditions 
which may indicate that a departure from this policy may for a 
time be advisable. Broadly speaking, however, the proposition is 
generally true. Now it is for the advocates of Free le and the 
advocates of Protection to chow that for England at the present 
time either policy will do more good than the other. 

T ksecanil ied Saas salina a Protectionist nor a Free Trader, 
by which I mean—as will, I hope, have been gathered from what 
I have written—that I am not a thick-and-thin advocate of either 
policy as abstractly the best, and therefore that to be adopted 
under all circumstances; but I do believe that the conditions under 
which Great Britain now finds herself are those which indicate 
that the adoption of a moderate policy of Protection would be best 
for her, and I hope to give satisfactory reasons for making this 
statement and holding this faith. 

The primary argument of the Free-Trader is that the consumer 
should have what he consumes at the lowest possible price. 
Around this central axis rotate, so to speak, all other propositions 
and arguments in favour of Free Trade. It is very si that 
those in favour of a Protectionist policy elude or slip round or 
avoid this proposition. They seem to fear it, yet it is only neces- 
sary to grasp it firmly to find it vanish like a soap bubble. Let us 
carry the —— to its legitimate end, and assume that corn 
and meat, and cotton goods, and iron, could all be produced abroad 
and put into this country at one-tenth of the present price. Let 
us suppose that meat costs 1d. a pound, calico ia. a yard, iron 2s, 
aton., The immediate result would be the total ruin of the farm 
labourer, the cotton spinner, the ironworker, and the landlord. 
Let me confine myself to one class. Cotton cloth imported at 4d. 
a would mean the shutting of all the mills in Lancashire, and 

the engineer’s shops supplying machinery for spinning cotton. 
It would be a matter of no importance at all to the Manchester 
cotton mill hand that meat was a penny per pound, seeing that he 
would not have a penny to buy it with. e only persons who 
would benefit would be the capitalists—that is to say, the men 
possessing gold, or drawing an income, paid in gold, from foreign 
countries ; and even these men would not long enjoy their wealth, 
because a starving nation would arise and deprive them of it. 
There is no possible way that I can see of refuting this illustration, 
and I assert that the lowest price to the consumer does not repre- 
sent of necessity the greatest good. To say that it doesis another of 
oa wretched abstract truths which entirely disregard limiting con- 

itions. 

I shall now only trespass on your space with one more proposi- 
tion. It is always maintained by the Free-Trader that when a 
tariff is imposed the consumer has to pay it. I maintain that this 
is not universally true. It is not true except under certain special 
conditions, I shall have no trouble in getting your readers to 
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endorse my view of the matter; for they know very well that they 
have to pay the larger share of hostile tariffs if br Spee to force 
sales. Is it not because of hostile tariffs that ie engines and 
tools, to say nothing of manufactured goods of virious kinds, have 
fallen in price year after year? Would steel rails be £4 2s, 6d. a 
ton now, if it were not for Protection in the United States? A great 
deal has been said concerning the repeal of the Corn Laws giving us 
one corn. We hear the cheap loaf constantly spoken 
t of the repeal of the Corn Laws. It may startle many of 
your readers to learn that corn has been dearer since that repeal 
than it was before ; and that it has been as cheap before as it has 
been since. It was believed—it is believed now—that the re 
of the Corn Laws induced a much larger importation of corn 
would have been had without it. This proposition has never been 
wed. The idea is that more bread was consumed, because the 
uty was taken off. I do not believe this fora moment. Bread is 
a necessary of life, and the great bulk of the community have 
always, and under all circumstances, had plenty of bread. That 
was certain to be bought. If the price went up less bread was 
not consumed, but less meat, or tea, or sugar, or beer. If bread 
was excessively cheap more of it might be wasted than is wasted 
now, but this is beside the mark. The quantity of bread per 
head of the population used now and in 1820, or any subsequent 
period, has remained unaltered. The demand for it will vary with 
the population, and with nothing else, and the repeal of 
the Corn Laws did not cause more bread to be used, 
nor did it cheapen the cost of wheat, as the following figures show : 
—In 1820 the price of wheat was £3 7s. 1ld. per quarter. In 
1835 it was £1 19s, 4d. In 1846 it was £2 14s. 8d. The following, 
or famine year, it rose to £3 9s. 9d. In 1848, after the repeal of 
the Corn Laws, it fell to £2 10s. 6d.; in 1851 it fell to £1 18s. 7d.; 
but in 1854 it rose again to £3 12s. 7d., and in the follo year to 
£3 14s. 9d. It is, indeed, very difficult to prove from prices that 
the repeal of the Corn Laws had any influence whatever on the 
value of wheat, which has been far more affected by the advent 
of the cargo steamer than by anything else. In other words, the 
grower of the corn abroad and not the consumer here paid the 
duty. Under no circumstances does the consumer ever the 
duty when the supply of any article virtually exceeds the demand. 
Now, and for some time t, the supply of corn has exceeded the 
demand, and the only effect that could be produced for some time 
in this country by the imposition of a 5s. duty on corn would be 
that the farmers in Russia and America would be worse off than 
they are now, if possible. When the demand exceeds the supply 
the consumer pays the tariff. When supply and demand balance 
each other, then the tariff is divided between the two. The 
foreign exporter pays one portion x, the on another 
portion y, and a certain portion of y = n is returned to the con- 
sumer in the shape of diminished income-tax or its equivalent. 
Here I must stop. I h on another occasion to show that 
Protection may be made to play an important part, hitherto quite 
overlooked, as a distributor of internal wealth. TRADER. 
London, January 9th. 


REACTION WHEELS, 


Srr,—Mr. Donaldson’s statement that the efficiency of reaction 
wheels cannot exceed about 30 per cent. is flatly opposed to that 
of Weisbach, who gives it at 66 per cent., and this view is adopted 
by Rankine, since he says, “‘The greatest efficiency is about two- 
—, See “‘The Steam Engine and Other Pressure Motors,” 


page 200. 

It oe to me that Mr. Donaldson has quite failed to under- 
stand the use of the curved arm, which is to prevent the water 
from acquiring any angular velocity in the direction in which the 
wheel is rotating. Let us suppose that a straight arm is rotating 
with a circumferential velocity of 20ft. per second. Then every 
pound of water which escapes through the orifice must first have a 
velocity of 20ft. per second imparted to it as it is carried round 
with the wheel, and the work done on each pound will be 1 x © 


= 6°25. This is equivalent in other words to a loss of 6°25ft. of 
head. If the arm be curved then the water will move out in a 
straight line from the centre, and there will be no loss of head, be- 
cause the water will acquire no — velocity. There will be 
some loss due to increased friction, but not much. By su i 
arms altogether and substituting for them a large audier dea 
even this objection may be eliminated. 

It is evident that if Mr. Donaldson be right the blades of centri- 


fugal pumps, Guibal fans, &c., t to be straight, and that their 

efficiency is much lower than ul experiment has already proved 

it to be. Pynx GRYPH. 
Aberdare, January 9th. 





Srz,—Mr. Donaldson, in his article on reaction wheels, remarks 
that the principle of action in those wheels is totally different 
from that of the turbine. We can hardly endorse this statement, 
since the formule for reaction wheels may be easily deduced from 
that of turbines. From Case II. we gather that if the velocity of 
the discharge orifice is — to that due to the head H the 
efficiency is equal to °4. is appears to be much less than the 
efficiency given - experiments on good reaction wheels, in which, 
if the velocity of the orifice is nearly equal to that due to the 
head H, the efficiency is a little greater than ‘6. W. H. T. 

Me ,» January llth, 


Srz,—Mr. Donaldson expresses some doubt concerning his own 
accuracy when he says that reaction wheels cannot give out more 
than about30per cent. of usefuleffect. Thestatementis flatly contra- 
dicted by many careful experiments. My object in writing now is 
to point out that he seems to have forgotten that curved arms in 


reaction wheels are better than straight, because they give less 
angular momentum to the water, and, when properly constru 


a Ge 


ted, 
are driven directly by the 
outfiow of the water. 

Let ABC be one curved 
arm. The water will flow 
in a straight line from the 
centre to C, there it will be 
deflected, and in deflection 
it will powerfully tend to 
drive the arm in the direc- 
tion of the arrow D. What 
is true of one stream of 
water as shown by the 
arrow is true of the whole body of water. 

Whitelaw and Stirrett’s wheel was a great improvement on 
Barkers mill. Will Mr. Donaldson say why, if not because the 
arms were curved ? J. W. NoRMAN, 

Eccles, January 12th. 











A PROBLEM IN INDICATOR DIAGRAMS, 

Srr,—If I am not too late, I should like to give my opinion as to 
the indicator diagrams given in your issue of the 25th ult. In my 
opinion, they are taken from a compound condensing engine, and 
the peculiar shape of the low-pressure diagram is due to one or 
both of two causes, viz., as there is a vacuum in the high-pressure 
cylinder on the return or exhaust side, and a pressure fairly con- 
stant in the low-pressure, a supply of steam must be its 
way into the low-pressure cylinder, and without passing by the low- 
pressure slide valve—probably, if the cylinder is jacketted, from 
that jacket; and this seems all the more likely, seeing that as the 
piston gets to the end of the stroke, and so ceases to enlarge the 
space into which the steam is flowing, the pressure increases and 
causes the diagram to show acurve. The reason why the exhaust 
line lowers gradually, instead of ing at once to a 
vacuum, I should say must be due either to this leak gi 80 
much more steam to clear from the low-pressure cylinder that the 
eduction or exhaust pipes are not large enough, or that the exhaust 


condenser, all between the condenser tubes being blocked up with 
grease or fur. I may add that my reason for s ting the last 
is that some months since, from a compound prom so Benet 
—engine, I took off from the low-pressure engine diagrams some- 
thing like the one you give, but even more distorted, and the cause 
was to the reason I give, although the vacuum gauge still 
showed a good vacuum, there being a small pipe-like opening in 
the fur, &c., connecting the gauge and air pump. As to the valves 
or excentrics being wrong, holding the opinion I do about the 
ause, I could not give an opinion, as the diagram is so distorted 
that it gives no correct showing about them. The only thing I 
see about it is that there 7 to be no cushioning in the low- 
pressure, and therefore probably the exhaust does not close soon 
enough. The high- ure seems a fairly F aey diagram, and the 
valves properly set, but I should imagine that the piston or valve 
is hardly tight, the line being wavy or unsteady. In conclusion, I 
should imagine the engine to be a very economical one when the 
low- ure is put right, the steam being expanded so much. 
allsend-on-Tyne, January 9th. W. F. G. 


S1r,—In reference to the indicator card poten. in your issue 
of December 25th, it seems to me that (1) the valves of both 
—- may be all right as far as setting goes. (2) There is some- 
thing far wrong with the low- linder valve face, pro- 
bably a part of one of the bridges away, bringing one of 
the steam ports in connection with the exhaust passage. The 
engines are running with <a load ; the high-pressure card 
seems to be taken off a Corliss, cutting off at a high grade, 
and the low-pressure a common slide valve, with expansion 

ve, which has been thrown out, the nfain slide valve 
having a very late cut off. (3) The engine is a condensing 
engine. I take it that the line on the low-pres- 
sure card is the steam line, and on the piston coming to or near 
the end of the stroke, the slide valve opening to admit steam for 
the return stroke, steam rushes through ~ 2 Ree bridge on the 
cylinder face, and instantly destroys the vacuum, forming the ver- 
tical line on the card. The low-pressure engine now acts as a drag 
—the piston being in equilibrio—and is drawn round by the high- 
pressure engine, and near the end of stroke a slight compression 
takes place, forming the loop. (4) It = har yond the low-pressure 
excentric, or equivalent gear, being misp! on the shaft, causes 
the distortion ; in that ease the card would read opposite from above. 

Custom House, London, E., January 10th. J. W. 8S. 
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ENGINEERING CASES IN THE LAW COURTS, 

Str,—As I first introduced in your columns the question as to 
engineering trials in the Law Courts, and the inordinate length to 
which they are allowed to drag themselves out, to the very great 
cost and sometimes ruin of the litigants, will you allow me to 
supplement briefly my previous re! ? Mr. Spence, in your last 
issue, only of patent cases, but there are many other 
engineering cases tried of equal importance to these, such as those 
arising from non-fulfilment of contract, quality of workmanship, 
materials, &c. In these I take it the appointment of an engineer- 
ing assessor to sit with the judge is of more im ce than in most 
patent cases, as a lawyer should be better able to understand the 
wording of a patent specification than to judge as to the quality of 
a bar of iron for instance. Or take a case in point. I am 
s: the moment age a? ——- _* case as to the 
proper construction of machinery design or a special pur- 
pose. This will necessitate the production in court of poe? 
more or less intricate models, the action of which it would 
be almost impossible for any but a technical man to properly 
understand. What would be the result of this? Cae. ordi- 
—_ circumstances the case would probably drag on for many days, 
end ibly without justice being done. We are all well aware 
that, so long as there is any money about, law cases are attended 


—— 


from the same known wants arriving at the same, or nearly the 
same, means of supplying those wants. OHN A. Rowe, 
11, Spring-terrace, North Shields, Jan, 12th. 





FORCED DRAUGHT, 

Srr,—In your review of the engineering progress of the past 
year in your issue of 1st inst., reference is made to my system of 
forced combustion in terms which are not only incorrect, but which, 
I believe, cannot fail to be also injurious. You 7 “The excel. 
lent results obtained by Mr. Howden with one of Mr. Scrutton’s 
ships do not appear to have been repeated in the case of further 
experiments with other vessels. Be this as it may, it is certain 
that no more vessels are being fitted on the Howden system at 
present.” The inf evidently intended in the first sentence jg 
that further, what you are pleased to call ‘ experiments,” 
have been made with my system during the past year, but the 
good results obtained in Messrs. Scrutton’s steamer have not been 
repeated. This statement is absolutely incorrect. No further 
trial of my system has shown less favourable results than those 
which have been so conspicuously good in the New York City, 
During the past year, however, I have been chiefly concerned to 
allow the continued working of my system in the New York City, 
under the severe conditions which have been recorded in your 
columns, to prove its capabilities over a period sufficient to satisfy 
the most timid or most sceptical as to its inherent merits and its 
practical efficiency. Ascertaining and confirming data under sea- 
=e 5 conditions, for guidance in more extensive applications, will 

» I believe, of more value eventually than making too great 
haste before such experience is gained. 

I have declined, pa ing the past year, the application of my 
system to the existing boilers of a number of steamers, the owners 
of which were ready to adopt it, solely because of their proportions 
of tubes, &c., not being so favourable for the use of air-pressure 
combustion as other proportions which experience has shown me 
to be better adapted. ith new boilers designed for this mode of 
working, while still better results may be expected, they should in 
no case be less favourable than those obtained in the New York 
— The boiler in that steamer has now been working continu- 
ously under air-pressure for fifteen months, developing about 
630 indicated horse-power from about 36 square feet of fire-grate, 
has never caused an hour’s delay for overhaul or repairs, while the 
boiler continues without the slightest indication of injury in 
furnaces, combustion chambers, tubes, or any part exposed to the 
action of the flames, The consumption of coal has been for the 
last eight months from 9 to 94 tons per 24 hours, running months 
together at the lower figure. When any slight increase in the 
consumption has occurred, the cause has always been found in 
some outside circumstance, such as unsuitable fire bars leaving too 
wide air spaces, &c, The same results have invariably been found 
under the same treatment, with the same quality of fuel, proving 
that the highiy efficient and economical results obtained in this 
steamer can with certainty be obtained in any other. 

But for the unfortunate loss of the steamer, my system would, 
however, have had another application —S past year ona 
scale more than double that of the New York City. This steamer, 
belonging to a well-known London firm—for which my firm had 
the boilers made, and would have had them fitted on beard early 
in the summer—was lost on her way home from China to be 
refitted. In her case two single-ended boilers would have replaced 
two double-ended boilers, saving space in the former boiler-room 
for 240 tons of coal. The number of hands required for the new 
boilers would have also been only about half that required for the 
previous boilers. i 

In another case—that of a passenger paddle steamer—the appli- 
cation of my system was prevented from being carried out by 
accidental circumstances restricting the necessary supply of air 








with delays, and we must not look to lawyers for redress. In the case 
I have mentioned I have advised my client to petition the Court 
for the appointment of an engineering assessor, and if this is 
granted I venture to say that the trial will be concluded in half 
the time it otherwise would, to the great gain, at any rate, of the 
litigants. Many engineering cases are referred to a public arbitra- 
tor, and as he is a non-technical man, the remedy is often worse 
than the disease. I have one case in my mind particularly, which 
lasted a fortnight and should have been finished in two days. 
Several men brought up as engineers are now at the Bar, and lay 
themselves out for technical cases. If it were possible to have 
barristers as jalists for different kinds of cases, we should be 
saved the laughable though costly exhibitions now often seen in 
the Courts. I am decidedly of the opinion that if some good men 
were appointed to act as assessors as occasion may require, it would 
be a very decided benefit to the engineering community, and I 
trust THE ENGINEER will further ventilate the question. 
Appold-street, E.C., January 9th. Powis BALE, 





PAXMAN’S BOILER FLUE. 

Srr,—We observe in your notice of our Paxman boiler flues in 
THE ENGINEER, 11th December, 1885, a slight error. The flue is 
not made exactly as shown in your sketch, as that would expose 
alternate plate edges to the action of the fire. Your illustration 
shows both ends of one section outside those of the adjoining 
sections, whereas cach section has a Se nen @ sma 1l-mouth, 
and the small end of one goes into the end of the other, thus 
the inner plate edges are turned from the fire, which passes in the 








direction of arrows, as shown in the accompanying sketch. This 
flue has all the additional strength of ri flues combined with 
such elasticity as allows expansion and contraction to operate 
without straining the joints. Another advantage is the rivet heads 
are out of the line of the gases, or in other words, not subject to 
the scouring action of the flame impinging on them. 

Colchester, January 12th. AVEY, PAXMAN, AND Co, 





TALL CHIMNEYS. 

S1r,—You have been misinformed about the height of the 
highest chimney. Mr. Townsend’s chimney at Port Dundas, 
Glasgow, is 488ft. from the foundation to the highest point of the 
lightning conductor, or 468ft. from foundation to cope stone. 

Glasgow, January 13th, x. ¥.% 





ZINC IN MARINE BOILERS, 
Sim,—As Mr. Phillips appears to be ly interested in 
a marine ion ion corrosion by the use of zinc or some 
other electro metal, I have no desire to continue this corre- 


on his part to refrain from criticising the motives of others, whose 
in” Originally tr Invention is on exonedinghy quertioanhle matte. 
in. ity in invention is an e: ingly questi matter. 
Men invent and give to the world useful appli and modes of 
manufacture without iously pesto | ideas from their 
neighbours; but in the end it too frequently happens that the 
ground they have covered has been trod on before. In my own 
case, I worked hard for more than twelve months with an inven- 
tion, deeming myself ectly original, only in the end to find 
that similar ideas occurred to a brother engineer. At the 
same time, I have seen two patents recently taken out which 
embodied I have had by me for several One related 
to an automatic method of feeding other to an im- 
proved form of ship’s rudder. But I am not foolish enough to 
suppose that the patentees of those inventions are indebted to me 








is cramped in some other way, such as, for instance, in a surface 





in any way; I recognise the possibility of other minds starting 


spondence. I wish him success, Only in future it will be prudent | *Y' 


for stion, while the time at disposal did not permit of the 
—— alterations being made. : 

a new boiler constructed to work on my system, which was 
shi to India in December last, but which was tried under steam 
and air pressure before leaving, the evaporation from 212 deg. was 
found to be 12°3 1b. of water per pound of Scotch coal, which 
cannot be said to be an unfavourable result. 

I believe I have stated enough to show that your remarks 
on the working of my system of combustion during the past 
year are quite uncalled for, while the further statement as to 
the certainty of no more vessels bring fitted on my system at 
present is, to say the least, most reprehensible in a public jour- 
nalist. How has this certainty been obtained? Has it been by 
tampering with those in a confidential position in one’s employ- 
ment? In whatever manner this certainty of information, so 
publicly announced, has been got, I claim an equal publicity for 
the intimation that the statement is entirely incorrect. There are 
at present applications of my system of combustion to steamers 
being made, both at home and abroad, besides negotiations being 
carried on with some of the largest steamship companies and in 
the most influential quarters, for the use of my system, but to 
which it would be out of place to refer to further here. 

Before closing, allow me to say a word on the system of forced 
combustion in use by our Admiralty, the wide application of 
which in contrast to mine your refer to with so much apparent 
satisfaction. I have already given elsewhere my views of the 
delusive character of this system, which may show well on a trial 
trip of a few hours, if consumption of fuel is entirely disregarded, 
but which is utterly unfitted for maintaining power at sea under 
ordinary conditions of working. As it is at sea that these steamers 
are designed to do their work, it would be well to consider or ascer- 
tain how this system fits them for their essential purpose. 


You mention the Rodney as giving the highest result in power 
developed by this system on a three hours’ trial, this being 17°3 indi- 
cated horse-power per square foot of fire-grate. This is about the 


rate at which my system has been working for the last fifteen 
months on every-day work at sea. Does a! one, however, who 
knows anything of the effect of working the closed stokehole 
system of the Admiralty at such an air pressure as is required for 
a rate of combustion that will give 17 indicated horse-power per 
square foot of fire-grate, believe that boilers could be worked 
twenty-four hours at the same rate without serious injury ? 

I would further ask anyone with experience of this mode of 
forced combustion, Could boilers be worked on this system at this 
rate of combustion even three hours without injury if used in the 
ordinary conditions of boilers in sea-going steamers ; that is, with 
water from two to three times the density of sea water, and with 
a deposit of scale of more or less thickness on the plates and 
tubes? This has been the normal condition under which the 
boiler in the New York City has been worked on my system. 

I have not been able to find a single case where a boiler has ever 
been worked on the closed stokehole system for twenty-four hours 
ata rate of combustion sufficient to give 16 or 17 indicated horse- 
wer per square foot of fire grate, even with fresh water and 
iler + ~ clean. If there has been such a case I would like 
to have particulars of it. Such cases as the application of this 
stem by Mr. Alfred Holt to the boilers of some of his steamers 
where the rate of combustion gives from 84 to 10 indicated horse- 

wer per square foot of — I do not class among cases of 
Forced combustion; a higher rate can be obtained by natural 
draught. The consideration of these questions I have asked in 
regard to the closed stokehole system of forced combustion, and 
the of what I have already accomplished in this 
di ent of work will, I believe, lead to a better understanding 
and a more just appreciation of the respective merits of these 


systems. JAMES HOWDEN. 
Glasgow, January 12th. 

n fe aa commented in another page on Mr, Howden’s letter.— 
D. E. 





RAILWAYS IN BURMAH, SIAM, ETC. 
Sin,—The 





yore in your last issue upon railways in 
jiam is at once 


Burmah and interesting and timely, and your map 
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is valuable, especially to those who are not much acquainted with 
the general features of these countries, Having been in Rangoon, 
Moulmein, and Bangkok within the last two years, and havin, 
been long in the way of supplying machinery for these places, 
appreciate the importance of a up Upper Burmah, Siam, &c., 
asmarkets for British productions. It is well, however, not toreckon 
on too cheap a rate per mile for the construction of these railways. 
That from Rangoon to Prome was built at a lower rate than I 
think it likely that these long extensions will be on an average. 
The Eastern races, however, are very fond of travelling by railway 
and also by tramway. One notices this very much in Bombay ; 
and it is the same in Rangoon, where both the railways and the 
tramways are well patronised. I am well aware from personal 
experience of the difficulties in India caused by the variations of 
railway gauge, and no doubt the Rajputana line, for example, would 
have been much better to have been built of the same gauge as the 
Bombay and Baroda. Still, for these long lines now proposed into 
new countries a metre gauge might well be adopted. The great 
products of these regions, so far as hitherto developed, are rice and 
teak, and these have been brought down the rivers to the shipping 
ports. Sometimes, as in the present season, there has been such a 
want of rain that transport has been seriously curtailed. You state 
the ulation of Bangkok at half a million; probably 300,000 
would c nearer the mark, The city has only occupied its present 
situation for & century, having been moved down from its old site 
to be nearer the mouth of the river, as is not uncommon with 
Eastern cities. Even three years ago there was no Siamese postal 
service, the British Consul kindly attending to letters addressed to 
his care ; but now the King has made quite a new departure, and 
letters are delivered in Bangkok several times daily. His Majesty, 
who is an autocratic ruler, having learned to speak English, desires 
to train some at least of his people to the same accomplishment 
and has built a spacious academy, called the King’s School, an 
secured the services of an American missionary to conduct it. 
Thus Siam is slowly moving ahead ; it possesses a number of con- 
siderably sized saw mills and rice mills, some of the former floating 
on the river. This is the case also with many of the shops, 

Mr. Colquhoun’s labours have been most self-denying and ener- 
getic, and merit substantial recognition from all Chambers of Com- 
merce and private firms who are engaged in trade with the far 
East. Rosert DovuGias. 
Dunnikier Foundry, Kirkcaldy, January 11th. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 2nd. 

THE prospectors after natural gas in Western Pennsylvania and 
Eastern Ohio placed immense contracts for material to be delivered 
during the coming season. Over 300 miles of pipe have been con- 
tracted for, besides machinery and appliances necessary to build and 
equip lines from producing wells to manufacturing points. A 
careful examination of gas territory indicates that the Ohio natural 
gas field is about 60 miles long and 40 miles wide. A large number 
of wells will be put down in this section during the coming year. 
In four counties in Ohio twenty oil wells havealready been bored, and 
five more are being put down, The American production of copper, 
including 3,000,000 lb, smelted for foreign ore, was 146,000,000 lb. 
or 26,000,000 lb. more than for 1883, and 51,000,000 lb. more than 
for 1882, The home consumption was in the last four years, in 
millions of pounds, 77, 77, 82 and 85 respectively. The exports to 
Europe were for the same four years 5, 40, 68 and 70 respectively. 
The stock on hand at the close of each year was 23, 23, 19 and 10 
respectively. An improvement in the price of copper is quite 
probable, and it is believed that some valuable mines which have 
eretofore been unable to operate by reason of low prices will 
resume work in January. The iron trade is extremely active and 
prices everywhere are improving. Crude iron is advancing slowly 
since a week ago, and large contracts amounting to a quarter of a 
million tons of crude iron will be placed during January for delivery 
during the coming season. Large orders for plate, steel rails, and 
several kinds of iron will also be placed in view of the positive 
assurance of higher prices later in the season. Wages are also 
advancing in ore and coal mines, and in some branches of the iron 

trade not controlled by the Amalgamated Association. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE quarterly meetings have been held this week, and additional 
interest has attached to them from the fact of their being the 
first meetings of the year. The attendances have been Bas hn 
numbers of traders being picsent from all parts of the kingdom. 
At the opening meeting at Wolverhampton yesterday—Wednes- 
day—a good deal of curiosity was early imanif ested to know what 
course prices were to take in the new year. Some buyers from a 
distance, taking their cue from the fact of the reduction in iron- 
workers’ wages which comes into operation on Monday, had 
anticipated a declared change in the price of marked bars. They 
were soon undeceived, however, since it was early apparent that 
the list iron houses had determined to make no change. 

Marked bars have been re-declared at £7 10s., with 12s. 6d. 
additional for the Earl of Dudley’s make. Besides his lordship 
there are, however, only at most three firms—namely, Messrs. 
John Bradley and Co., Messrs. William Barrows and Sons, and 
the New British Iron Company—who in actual business maintain 
this standard. Most of the other list houses will continue this 
year as during last to sell at £7 and £6 10s., the reason being that 
unless they do so the orders would inevitably pass on to other 
firms. Bars of a capital quality are plentiful at £6, ordinary 
bars are £5 10s., and common £5 5s, down to even £5. 

The Earl of Dudley’s quotations for the new year are: Flats, 
rounds, and squares, lowest wig £8 2s, 6d.; single best, £9 10s. ; 
double best, £11; treble best, £13. His lordship’s rivet and tee- 
iron is £10 10s, for single best, £12 for double best, and £14 for 
treble best. Lowest quality tee-iron is £9 2s, 6d. Angles, strips 
and hoops, from 14 to 19 w.g., are £8 12s. 6d., £10, £11 10s., and 
£13 10s., according to quality. Strips and hoo jin. of 20 gauge, 
are £9 12s, Gd., £11, £12 10s.,and £14 10s.; while for fin. a further 
20s. per ton is demanded on each quality. 

Messrs. William Barrows and Sons quote: Bars, round, square, 
and flat, £7 10s.; best bars, suitable for chain-making and other 
purposes, £9 ; double best, suitable for superior chain bars and the 
like, £10; plating bars, £8; best angle, tee, and rivet iron, £9 10s.; 
and double best, £10 10s. Boiler plates the firm quote £9, £10, 
£11, and £15, according to quality; and sheets, £9 for 20 gauge, 
£10 10s. for 24 gauge, and £12 for 27 gauge. Hoops they quote 
£8; best, £9 10s.; and wide > £9. 

The quotations of the New British Iron Company are :—Lion 

, £7 10s,; Corngreave bars, £6 10s.; best Corngreave plating bars. 
£7; Lion plating, £8 ; and best ditto, £9 10s. Best Lion rivet and 
chain iron is £9; double best, £10; and best Lion turning bars 
£11. Double best scrap bars are also £10; treble best, £11; and 
best charcoal, £1110s.; best na, greneac horseshoe bars are £6 10s.; 
Lion ditto, £7 10s; and fullered horseshoe, £8 10s. Best Corn. 
greaves angle and tee are £7; Lion ditto, £8 5s. to £8 10s,; 
and best Lion, £9 15s, to £10; window-sash bars are £8 10s. to 
£9 10s.; oval, convex, and half-round bars, £6 10s,; round cornered 
and round edged, £7 10s.; and bevelled and headed tire bars, £9. 

More interest centred in the action of the sheet makers and some 
of the other producers of me t sections in second and third- 
class qualities than in the action of the list bar houses, The 
makers indicated had to go through some tough arguments with 
merchants, galvanisers, and some other buyers, who declined to 


was the ground of buyers’ demands. Makers asserted that if even 























































half-a-crown drop were allowed, it would swallow up every bit of 
the relief which would be afforded them by the lower wages, and 
they did their best to keep up former rates. When, however, the 
quarterly meetings are over, there will, I fear, be no alternative 
but to accept the lower prices if business is to be got, 

Merchant sheets—singles—changed hands freely at £6 5s. per 
ton, galvanising doubles at £6 10s. to £6 12s. 6d., and lattens at 
£7 10s, to £7 12s, 6d. The proprietary of the Regent Ironworks, 
Bilston, stood out for better prices than these. They would, they 
said, accept nothing less than £6 15s. for doubles, and other gauges 
in proportion, Nearly all the makers complained of a want of 
specifications ; yet at the Regent Works six mills are kept in full 


swing. 

In the galvanised state sheets of 24g., bundled, delivered Liver- 
pool, were quoted for average qualities about £10 15s.; but there 
was a good deal of variation on prices, since the qualities now 
upon the market vary greatly. Thin—best—sheet makers reported 
good inquiries, and the probability of a large trade in the ensuing 
three months, in most part on export account. Working-up sheets 
were quoted £10 to £11, and Ly tt sheets £11 to £12; but 
actual realised prices were somewhat less, 

Plate-makers were unable to give any but a poor report, and they 
| 0 of the continued severity of the competition of other districts. 
‘ank plates were £7 ; merchant plates, £7 10s. ; common boiler 
plates, £8 ; and superior, £8 10s, to £9. 
Hoop and strip makers were eagerly on the look out for business, 
but it was not easy to obtain. When the meetings are well over, 
however, merchant orders are expected to be received in fair 
numbers, particularly on colonial account. Good qualities of hoops 
were £5 15s. up to £6, but common sorts might have been had at 
£5 5s. to £5 7s. 6d. Common gas strip was £5 upto £558. Fancy 
irons were very . lIheard of bedstead ovals being delivered in 
Birmingham at under £5 per ton. 
The native pig market had a tendency towards weakness in 
Wolverhampton consequent upon the notice for a 5 cent. 
reduction, which the makers in this branch have likewise served 
upon the workmen. But there was no declared change. The all- 
mine makers re-announced hot-blast sorts at 55s. to 60s., and cold 
blast at 75s. to 80g, The Lilleshall Iron and Engineering Company 
was able to report a decrease of stocks, notwithstanding that it 
continues to blow three furnaces. Native part-mine pigs varied 
from 37s. 6d. up to 45s., according to mixture. Common cinder 
pigs were 32s. 6d. up to 35s. for forge sorts. Imported pigs saw 
more business than natives, 
Hematites were pretty firm at 53s. to 54s. per ton. The 
Tredegar Company quoted 54s. for No, 1, and 43s. for No. 2 forge. 
Lincolnshire pigs were 41s, to 42s, delivered. North Staffordshire 
igs, Apedale brand, 40s.; Northamptons an average of 38s., and 
erbyshires mostly 39s., but occasionally 40s. per ton delivered to 
works. The Thorncliffe — South Yorkshire — brand was 50s. 
Parcels of pigs changed hands for delivery over the first half of 
the year. But in none of the departments of the market was 
business at all brisk. 
Minerals were slow of sale. Northampton ironstone is 
delivered into the district freely at 5s. 6d. per ton. South York- 
shire cokes are 13s. to 14s. per ton for furnace sorts delivered. 
The coal trade is quiet. The supply is in excess of the demand, 
and prices are unimproved. Forge coal is 5s. to 6s.; mill coal, 7s.; 
and furnace, 8s. to 10s. Deep house coal mined in the Walsall 
district is 8s. to 9s. into railway trucks. 

I understand that Messrs. Briscoe, Australian merchants, Wolver- 
hampton, have not yet placed their Victorian rail contract, and 
native steel masters should be encouraged by learning that it is 
known to be Messrs. Briscoe’s wish to place every item of it in this 
country if it can be done at the same price as that offered by 
continental manufacturers, 

The operations of the “‘ring” in the shipping trade for the 
raising of freights to the Australian colonies is having the effect of 
causing a diminished production at the extensive sheet works in 
Wolverhampton of Messrs. J. Lysaght. This firm, who from their 
Bristol galvanising works do a large Australian trade, are greatly 
concerned at the position, and are attempting to overcome the 
combination, They are therefore for the present curtailing their 
shipments, and have put their works on only part time. When 
fresh shipping arrangements have, however, been made, they will 
again run full, 

The quarterly meeting of the North Staffordshire Coal and Iron 
Masters’ Association was held at Stoke-on-Trent on Monday, Mr. 
F. Dragge presiding, but little business was done, business being 
mostly postponed until the Birmingham meeting. Stocks of pig 
iron, puddled bars, and ironstone were reported to be heavy ; but, 
on the other hand, it was believed that merchants had very little 
iron beforehand. The advisability of establishing a local pig iron 
store was discussed, but no decision was come to. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The condition of trade seems to grow worse, and 
the depression which has characterised the market since the 
opening of the year has now been intensified by the collapse at 
Glasgow, where warrants have touched the lowest point since 1852, 
and the continued downward movement in prices at Middlesbrough. 
In the present unsettled state of the market any weight of buying 
in pig iron is altogether checked, whilst in finished iron orders have 
been held back pending the result of this week’s quarterly 
meetings, the general belief amongst buyers being that prices 
will have to yive way still further. The trade outlook all 
through continues most discouraging, and ‘‘ What is to be the 
end of it?” is the question which is now being generally asked. 

The Manchester iron market on Tuesday brought together above 
the average attendance on ’Change, but scarcely any business was 
done. The unfavourable reports from Glasgow and Middlesbrough 
operated against any weight of business being done in pig iron, and 

rices were scarcely tested. Nominally quotations for local and 
Fistrict brands were unchanged, Lancashire makers still asking 
39s. to 39s. 6d., less 24, with district brands, where they were 
quoted at all, remaining at about 37s. 6d. and 38s. 6d., less for 
some of the second-rate brands, and 38s. 6d. to 39s. 6d., less 24, 
for the better-class irons delivered equal to Manchester. The tone 
of the market was, however, unquestionably weaker ; Lancashire 
makers, who are putting into stock, are open to entertain offers at 
under their quoted rates, and in district brands there are under- 
sellers where there is business to be got. In Middlesbrough iron 
extremely low prices are reported, but there have been no transac- 
tions upon which prices could be really based. For the moment it 
is difficult to say what ry really are in any class of pig iron, the 
only definite feature of the market being the general downwa 
tendency of values. 

Hematite makers, who in most cases are still fairly well sold, are 
holding to about 53s. 6d. and 54s., less 24, for good foundry quali- 
ties delivered into this district; there is, however, little or no 
business giving out, and prices, if anything, are weak, iron in 
second hands being obtainable at under the rates quoted by 
makers, 

In finished iron, trade has been extremely dull; for delivery into 
the Manchester district prices have remained on the basis of 
£5 2s. 6d. to £5 5s. for bars, £5 12s, 6d. to £5 15s. for hoops, and 
about £6 15s. for local-made sheets. Any orders that buyers have 
to place have, however, generally been held back pending the 
Birmingham quarterly meeting on Thursday. 

The condition of the engineering trades continues very unsatis- 
factory, and, leaving out such firms as Sir Joseph Whitworth and 
Co., who are busily engaged on the manufacture of war material, 
it is very exceptional where works have orders in hand to keep 
them like fully going. With regard to the reduction of 





oy orders for the new quarter on any terms except a drop of 
6d., and occasionally even 5s, a ton, The reduction in wages 


wages notices have not yet been posted generally 
out the district, and several of the largest firms have so far taken 





only sufficient air should be admitted 
the outlet should be sufficient to pass the products of bust 

freely. In the lamp he had exhibited this theory was reversed, a 
large quantity of air being admitted whilst the outlet was limited 


underground ; he 









through- | i 


no definite action in the matter. So far, however, as the Iron 
Trades Employers’ Association is concerned 

to the reduction being carried out. A meeting of the district com- 
mittee of the Amalgamated Society of Engineers was held on Tues- 
day to take into consideration the juesti i 
wages; nothing definite was decided, the matter being adjourned 
until complete reports are received from the various places at 
which notices have been actually posted. There is, however, a 
very strong or not to submit quietly to the reduction. 

an 


, there is no question as 





of the reduct of 


Messrs. J. Dempster, of Newton Heath, have secured 


the contract for the iron roof and floors for the new gasworks now 
being constructed at Wigan. The roof is to be in the form of a 
semicircular arch, covering the whole span of the retort house, 
with side bays projecting over railways, which will run on a high 
level for the purpose of 


unloading the coal on to the charging floor. 
At the special request of the Watch Committee of the Corpora- 


tion of Manchester, a second and very complete trial of Johnson’s 
patent fire-resisti 
struction of this wire lathing has already been ry | described in 
THE ENGINEER, and it is only necessary to add that fo 

trial two double-storey wood panel huts were 
nary wood laths plastered over being used 


wire lathing has been made. The special con- 


r the second 
, in one, ordi- 
,» and in the other the 


tent wire lathing with a coatirg of plaster. The huts were filled 


in the lower storey with inflammable material and fired simul- 
taneously. Ina quarter of an hour the flames had burst through 
the sides of the wood lath hut, in another minute they had pene- 
trated through the ceiling to the joists of the second storey, and in 
a very short time the whole structure was destroyed. The wire 
lath hut stood the trial all — » lasting about half an hour, 
and when the fire was extinguis 

whilst the flooring of the second storey 

Another interesting trial was made with the object of showing how 
the lathing can be utilised in protecting wrought iron girders against 
the action of fire. Ina small shed, built of Johnson’s fireproof 
partition wall, two weighted wrought iron girders, alike in size 
and section—but one protected with the wire lathing and a coat of 
plaster and the other uncovered—were subjected for three-quarters 
of an hour to an intensely hot fire, with the result that the unpro- 
tected girder bent to the floor of the furnace, whilst the protected 
one remained perfectly straight and uninjured. 


ed was practically uninjured, 
had never even got heated. 


A meeti f the Manchester Geological Society was held at 


Wigan on Friday last, and several interesting papers on mining 
subjects were read. 
descriptive of im 

at the Brinsop 
movable screens constructed somewhat on the principle of the 
movable bars of a mechanical stoker. Mr. Geo. Wild contributed 
han ape which he described the operations carried out at the 


Mr. A. H. Leach had prepared a paper 
ved arrangements which had been introduced 
Collieries for screening coal by means of 


Colliery for sinking toa lower mine by means of a tail 


rope attached to the cages in the existing shaft, and which it was 
pointed out would enable colliery owners to carry on sinking 
operations to lower seams simultaneously with the ordinary work 
ing of the mines already opened out. The question of safety 
lamps was again brought before the society, and a couple of new 
lamps were exhibited which presented features of novelty in dis- 
pensing with the usual gauze which has hitherto been con- 
sidered indispensable in all lamps of this description. One 
of these lamps, which has been 
McKinless, was exhibited and descri 
mining engineer, of Manchester. The principal feature of the 
lamp was that gauze was entirely discarded. The atmosphere for 
feeding the flame entered above the glass and middle ring of the 
lamp through a number of very small holes drilled or bored in a 
belt or band. The diameter of these holes was about z;in., and 
their length about jin. The air passed thence between this belt 
and an inner shield or chimney to the flame, On the outside of 
the inlet holes, and inside a tin shield or bonnet, there was 
attached to the middle ring of the lamp another shield which pro- 
tected the inlet holes from a strong current. On the top of the 
main cylinder of the lamp was a horizontal plate in which also 
were a number of small holes, through which the burnt gas and 


tented by Mr. Jas. 
by Mr. R. Winstanley, 


roducts of busti P With regard to safety lamps, 
. Winstanley observed that a theory had been put forward that 
to feed combustion, whilst 








to the greatest nicety. Mr. Winstanley stated that he had made 
hundreds of experiments with the lamp, both on the surface and 

also it in fiery mines for gas testing 
purposes, and it had been subjected to the highest velocities obtain- 
able with the most satisfactory results. The second lamp was 
exhibited by Mr. Clifford, mining engineer, of Sheffield, and in this 
the distinguishing feature was that the air strikes the outer skin of 
the lamp at an angle, and by this arrangement only sufficient to 
feed the wick enters the flame chamber. Gauze is also dispensed 
with, but a perforated metal disc, faced with a fusible alloy, is so 
placed that after long exposure of the flame to gas, or when gas 
enters the lamp at a high velocity, the alloy fuses, the supply of 
air is cut off, and the flame goes out. 

A very quiet tone prevails all through the coal trade. For house 
fire consumption the demand is only poor for the time of the year, 
and other descriptions of fuel for iron making and steam purposes 
still meet with a very slow sale. Pits are kept on about full time, 
but in many cases stocks are going down, and although there is no 
announced alteration in prices, the tendency is in a downward 
direction. 

Barrow.—The position of the hematite pig iron trade is un- 
changed. The firm tone which has prevailed during the past 
few weeks is maintained, and although the amount of new busi- 
ness which has been done is not considerable, it is noticeable that 
the disposition to do a fuller trade is showing itself, not only on 
the part of home, but continental and foreign users as well. The 
inquiry on home account is stronger in respect particularly of 
the increasing requirements of steel makers, who have booked 
several good orders, which are likely to keep their works 
better employed during the early part of this year than 
they were in the year which has just closed. Prices show 
no alteration. No. 1 Bessemer is still quoted at 45s. per 
ton net at makers’ works, prompt delivery on trucks at works, 
or f.o.b. at agg 3 No. 2, 44s. 6d.; No. 3, 44s.; No. 3 forge, 
43s. to 43s. 6d. Forward deliveries can only be negotiated at fuller 
rates than those which are usually charged, and fully 1s. to 2s, 
advance is asked on prices for prompt delivery. Except at the rail 
mills and in the tin-plate department there is no activity in the 
steel mills in the district, and even in these branches the output 
could easily be more than doubled. Although it is practically cer- 
tain that a better trade will be done during this year than 
during last in both iron and steel, it is equally certain that no 


rd | such improvement in industrial matters will be established as will 


furnish employment for the whole of the plant in the district. How- 
ever, makersare hopeful thatat any rate the position will beimproved 
from a demand which will represent a production equal to three- 
quarters of the whole capacity of the district. gineers are 
indifferently employed. A notice of a 10 per cent. reduction has 
been given to the employés of the Barrow Shipbuilding Company. 
The North Lonsdale Iron and Steel Company at Ulverston has put in 
blast another furnace. Messrs. Harrison, Ainslie, and Co., iron 
ore proprietors, havepurchased the Lindale Cote mines in Furness, 
The shipping trade is much quieter than it has been known for 
many years. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Board of Trade returns for December enable us to see the 
business done in iron, steel, and other industries in which Sheffield 
is concerned, for the year. For December last the total value of 
iron rts was £1,588,762, as com with £1,776,961, 
and £2,067,090 for the corresponding month of 1884 and 1883, 
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During last year iron and steel exports amounted to £21,717,136, 
against £24,496,035, and £28,590,216 for 1884 and 1883 respec- 
tively. As compared with December, 1884, the exports of iron and 
steel for the month show a decrease of £191,199. For the year, as 
compared with 1884, the decrease is £2,778,899. 

Pig iron has fallen from £2,945,223 in 1884 to £2,090,091 in 
1885, but the decrease for the month of December is only about 
£1000. For the year, every market has shown a falling off except 
British North America, which has slightly increased ; but for the 
month there is a distinct advance in business done with the United 
States, the values for December in 1884 and 1885 being oy toe 
tively £15,312 and £33,703. This was accounted for by the fact 
that a considerable quantity of pig iron was bought by the Ameri- 
cans in the latter part of the month, and caused prices to be 
firmer at home. It is ex that this demand will be continued 
during the opening months of 1886. 

In bar, angle, and bolt the value exported last year was 
£1,621,702, compared with £1,942,294 in 1884, and the falling-off 
for the menth has been from £182,876 in December, 1884, to 
£114,852 last month. Almost every market shows a decrease, the 
heaviest “drop” being with the British East Indies and Aus- 


tralasia. 
Hoops, sheets, and plates were ex last year to the value of 
,693,001. For last December 


£3,288,509. The value in 1884 was 
the value was £264,813; for December, 1884, £305,868. The 


United States particularly, British East Indies, and Australasia 


a: 





all else to the op of laws.” Curiously enough, 
however, the British workman, who is so clever and sensible 
many ways, is still almost universally ignorant and prejudiced, and 
resists truth, when labour questions in which he deems his 
interests involved are under discussion, He seems then quite inca- 
pable of looking beyond his own little sphere of observation, and of 
eae but thenarrowest view of that. A perusalof the published 
8 es of such menas Mr, Capper, of Birmingham, and Mr, Trow, of 
Totingten. both good examples of able operative representatives, 
will convince reader that they have not yet mastered the 
elementary principles of political economy. The key-note of the 
contentions of working men still is that all reductions of wages 
should be resisted to the utmost at all hazards, and at all costs, 

rovided the slightest chance of success remains. They ignore or 
aor the fact that by lower wages a lower cost of production can 
alone be obtained, and that lower cost of production affords the only 
means whereby our lost trade can be tempted back. The principle 
underlying their arguments is always this: ‘‘ Put us on short time 
if you must, but pay us rates of wages which will enable us to live 
during a whole week on the earnings of a portion thereof.” In other 
words, they aim alwaysat more “play” and higher wages during 
work time, to compensate for inactivity during “playtime.” Now 
the principle on which employers, driven by the necessities of com- 
petition, are always acting is exactly opposite to that of the opera- 
tives. They are not invariab! economists themselves, but 
circumstances compel them to enforce economic laws against their 








are the chief increasing markets. Russia shows a large 

Steel rails, which were e to the value of £2,893,091 in 
1884, fell last year to £2,667,567. For December the value was 
£138,753, as compared with £186,774 for December, 1884. The 
chief decreasing markets have been Sweden and Norway, Spain and 
the Canaries, Italy, the United States, Mexico, il, tine 
Republic, Chili, Peru, and Australasia. Trade with the British 
East Indies has ly increased, both for the month and for the 
year. The increase for the month is from £39,866 in December, 
1881, to £62,260 in December, 1585, and for the year, from £443,287 
in 1884, to £891,119 last year. t in on the year from 
£31,876 to £122,830; British North America, from £309,881 to 
£376,807. i material of all sorts was ex) year to 
the value of £3,896,563, as compared with £4,142,063 in 1884. 
British East Indies again show a remarkable advance, both on the 
month and the year. Last year that market took a value of rail- 
road material of all sorts to the amount of £1,503,884—an increase 
of over £600,000 over 1884. British North America also shows a 

increase, but several other important markets have fallen. 
ing «o hardware and cutlery, the value sent last month was 
£246,893, which is about £7000 less than the corresponding monti: 
of 1884. The increasing markets for the month are Russia, Ger 
many, France, Spain, and Canaries, the United States, Brazil, n- 
tine Republic, British North America, and Australasia. Others 
show a decrease. For the year the value of cutlery and hardware 
exports was £2,849,459, against £3,142,711 for 1884. The decreasing 
markets for the year are Russia, Germany, Holland, France, Spain, 
and Canaries, United States, Foreign West Indies, Brazil, British 
North America, British Possessions in South Africa, and British East 
Indies. The only markets showing a increase for the year are the 
Argentine Republic and Australasia, but it is important to bear in 
mind that the returns for the last month of the year showa revival 
of trade in several of the countries where there is a serious falling 
off during the twelve months. 

It is pleasant to observe that business in unwrought steel has taken 
an upward turn during the last month of the year. The value 
sent in December was £92,987, as compared with £84,385 in the 
last month of 1884. France shows a decrease, but the United 
States, a far more important market, has increased from £20,177 
to £29,566. For the year the total value exported was £1,027,583 
a falling off of about £100,000 as compared with 1884, the principal 
decreasing markets for the year being France and the United 
States. It is ex that the fresh demand for steel for the 
United States will increase during 1886, and that the next returns 
will be found still more favourable. 

The movement for a reduction of wages in the engineering 
departments has not yet extended to Sheffield, but it is pretty cer- 
tain todoso. The amount conceded elsewhere is 74 percent. In 
the edge tool trades the leading firm has intimated to its workmen 
that they cannot continue to make goods for stock except at a 
reduction of 15 per cent. on present prices. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. The attendance was good, but 
business was as quiet as ever, and there were no signs of improve- 
ment. For prompt delivery of No. 3 g.m.b., merchants were 
willing to accept 31s. 1}d. per ton, and some sales were made at 
that price for delivery extending over next month. Stocks con- 
tinue to increase, and consumers are waiting to see whether makers 
will take steps to reduce their output. Under these circumstances 
the transactions passing are few and insignificant, though prices 
are lower than ever previously known in the history ofthe trade. 
The price of forge iron is fairly well maintained at 6d. per ton. 

There are no inquiries for warrants—the price remains nominally 
at 32s, 3d. per ton. 

Messrs. Connal and Co. had 147,151 tons of Cleveland pig iron 
in their store at Middlesbrough on Monday, last, being an increase 
of 2760 tons during the week. 

Shipments of pig iron from Middlesbrough 
but are worse this. Only 13,389 tons had 
day last, as against 19,557 tous in the corresponding portion of 
month. The falling off is principally on account of Scotland, 
Germany, and Holland. 

No better news can be given with respect to the finished iron 
trade. Only small quantities are inquired for, and prices do not 
improve. There is, therefore, no immediate prospect of any of the 
mills now idle being again set to work. 

The accountant’s certificate for the three months ogee | 
December 31st shows that the net average selling price o 
No. 3 g.m.b. was 32s. 2°99d. per ton. The price for the previous 
quarter was 32s. 8°6ld., or 5°62d. per ton more. Miners’ wages 
will be reduced one-twentieth of a penny per ton. 

Messrs. Charles Tennant and Co., of the Hebburn Chemical 
Works, Hebburn-on-Tyne, are about to sink two bore holes for 
salt at Haverton Hill, a village on the opposite side of the Tees 
from Middlesbrough. 

The Sunderland Corporation have decided to spend about £7000 
upon sea frontage improvements, in order to give work to some of 
the unemployed workmen in the town. 

The operative shipbuilders of the Tyne and Wear are still out on 
strike against the proposed reduction of their wages. Several 
meetings have been held by the men, and resolutions have been 
repeatedly passed in favour of standing out against the employers’ 
terms. 

The long-continued depression in trade has resulted in fresh 
attempts at reduction of the wages of industrial operatives. Taking 
into accoant the fact that the necessaries of life are cheaper now 
by not less than 20 per cent. than they were two years ago, and 
that wages generally have not fallen proportionately, it is quite 
certain that workmen are not only not worse off than they were 
then, but that they are, on the other hand, distinctly better off 
provided only they are a, and regularly employed. The whole 
of the distress which undoubtedly exists to an ions inconceivable 
extent in our manufacturing districts at the present time comes 
from want of employment, and not from the low remuneration 
where employment is given. The cry of the workmen might very 
properly be :—‘‘ Whatis the use of the increased ing power of 
money, seeing that we have no to ?” In addition to 


were poor last month. 
been shipped on Mon- 





last | that it would not sink 


peratives, whether they have fully grasped them or not, Every 
employer knows that shortened hours of labour, with higher wages 
to compensate, means a doubly-increased cost of production, and 
that such a state of things would soon bring his works to 
a stand. He also knows that the workman’s idea, that his em- 
ployer can, and ought to, ise som trol over his custo- 
mers, is usually quite impracticable, and indicates merely 
ignorance of the difficulties in the way. He knows that longer 
hours, with lower rates of wages, constitute the one only chance 
of re-entering the field of competition and securing a return of 
prosperity. With longer hours workmen are able to take lower 
wages, and with lower wages they are willing to work longer hours, 
With longer hours and lower wages they have less opportunity of 
spending money in frivolities and sensualities,"and less chance of 

ing part in those agitations which, on the whole, and in the 
long run, affect detrimentally the interests of all concerned. The 
= principle of the British workman, namely, high wages and short 
ours, which has found its most remarkable embodiment in trades 
unionism, and the nine hours’ movement, is now on its trial with a 
vengeance. It was all very well whilst this country was far in 
advance of others in industrial enterprise. 
have in almost all other countries competitors in our own 
ties; and the most telling advantage which, at all events, con- 
tinental competitors have over us, is that they have never adopted 
our high wage and short hour system. With their long hours of 
work and lower . m foreign employers can outdo us 
altogether in cost of production, as far as labour is concerned; 
whilst their workmen, with less physical strength and energy, 
make up for all deficiencies by their more provident and less 
wasteful habits. Seeing that the present tendency is all awa: 
from the short hours and high wage system which the Britis 
workman has so much belauded, and all towards the continental 
or long hour and low wage system, which he has so much despised 
we may fairly conclude that the latter is, after all, the true an 
petra principle, and the former merely an unsound attempt to 
‘orce economic laws. 

The iron shipbuilders of the Tyne and the Wear are ing to 
reduce wages to the extent of 124 per cent. on piecework and 10 
aad cent, on time work. Notwithstanding that there are many 

undreds of vessels laid up idle in British ports, and that ship- 
building in consequence is at a very low ebb, the ‘Tyne and Wear 
operatives have been actually so foolish as to strike. 

The Iron Trade Employers’ Association, the headquarters whereof 
is at Manchester, but whose members are found in every manu- 
facturing town, have given notice of a reduction of 74 per cent. on 
all wages within their control. The Glasgow steel makers and the 
Staffordshire iron manufacturers have done, or are ye ae same ; 
and indeed, all over the country a strong movement is being made 
aeaeaer wages to such a point as to enable work once again to 

ow in. 

When we read such accounts as that of the meeting of 5000 
unemployed persons at Glasgow on the 8th inst., when resolutions 


were adopted declaring that “‘ great destitution prevailed in that 
city ” 
inadeq 


and that the ‘present measures of relief were totally 

uate,” and when we consider that that was an indication 
of the condition of things in every town and every a in the 
United Kingdom, we are forced to the conclusion that the time 
has arrived when a change in our notions must be made. The 
only hope for a quick recovery of British industry seems to be to 
abandon as soon as possible our much-cherished faith in short 
hours, which means high cost of production, and to work age! 
in the direction of lower wages and longer hours, which wi 


presently result in the increased employment for which the whole 
industrial world is now so anxiously craving. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been greatly depressed this week, and 
— have been lower than for a period of thirty-three years. 

uring the whole of last year warrants fluctuated between 8d. 
and 44s. cash, and since the present year began, the price was 
repeatedly within a few of 40s., but there was an impression 
ow that figure. Indeed, there were not 
a few holders whose interests forbade them to contemplate such a 
probability, and therefore, when the prices went down to 39s. 11d. 
on Tuesday forenoon, there was considerable excitement in the 
market. The chief reason of this is understood to be that on the 
40s. being broken, bankers who have advanced money on warrants 
would call for an additional margin of security. It may be interest- 
ing to recall the fact that in May, 1851, the average price of 
warrants was 40s.; ia June, 39s. 5d.; July, o$ mber, 
38s.; in January, 1852, it was 36s. 6d.; February, 36s. 3d.; March, 
36s, 5d.; April, 36s.; and May, 38s. id., from which last price, 
owing to extra demand from America and a strike among the 
smelters of iron, it rose to 69s. 9d. before the end of the year. 
a great advance, of course, gives some hope on this occasion of 

istory 
that the circumstances of the trade are different now from what 
they were in 1852. There was then no mild steel to en with 
and the iron resources of other nations were not nearly so well 
developed as they are to-day. At the time of the stoppage of 
the City of Glasgow Bank, which produced a commercial panic in 
g 41 aA ts t }, +1 


Now, however, we | ing 


again repeating itself, although it must not be forgotten | scribed 


At an adjourned meeting in Glasgow a few days ago the makers 
of Siemens steel determined to reduce prices as follows :—Ship 
plates, by 7s. 6d. a ton; shi anion, 7s. 6d.; boiler plates, 5s, 

The shipments of iron and steel goods from G w in the past 
week emb 1 two | tives for Bombay, valued at £5000, and 
one locomotive and tender for Adelaide at £3500; machinery, 
£2360; steel s, £3655; and general iron manufactures, £24,500, 

There has been a moderate business in coals in the past week, 
For Pioginn qoeilins of Elland Main coals the inquiry has been 
poor, but splint coals are in fair request. The shipments of the 
week included 16,875 tons at Glasgow, 50 at Greenock, 3254 at 
Ayr, 4361 at Troon, 510 at Leith, 1131 at Irvine, and 2736 at 
Grangemouth, 

The Airdrie miners are now all at work, but those of the 
Slamannan district declined to return to the pits this week, e 
have been on strike since the 1st December for an advance of 6d, 
a day in their wages. At the time they came out, the wp nn! for 
bunker coals, which is the kind mainly produced in the locality, 
began to decline, and the masters were thus in a position to do 
without supplies when next to none were ee cus- 

the » Whose 





ae, B —— that the leaders 4 ~) i 
co} they accept and act upon, are nearly alwa ectly 
uainted with the circumstances of the trade. On this ooca- 
sion they could not possibly have chosen a more unfortunate time 
for the men to go on strike—that is, from the colliers’ point of 
view. At the principal colliery in the district the offices have 
been shut, and the works entirely closed, and this fact must surely 
convince the miners that there is no hope whatever of their 
obtaining an advance of wages at present. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

WHEN the history of the South Wales coal-fields is written few 
epochs will be more conspicuous than those of 1885, During the 
— and on the of the new, a + extent of virgin coal 

been won, and the whole of the Glamorgan coal-field may be 
taken practically as proven. The latest “ proving” was a few 
days ago at pee pay Bape Valley, when Messrs, Rowlands 
and Morgan struck a fine seam, 5ft. in thickness, 45 yards below the 
9ft. This would either be the Bute vein or the Lower 4ft, ; 
but at all events the coal is of excellent quality, and it proves 
that the taking, which is 1300 acres, is an unbroken coal-field on 
the other side of the fault. This, and the Ynyscadidwg sink- 
ass' » and the Glamorgan coalwinner, having fairly ex- 
hausted his old “‘ world,” must look ahead for others to conquer, 
and his new field is unmistakeably Monmouthshire. This year 
will not pass without vigorous effort in this direction, and I should 
not be surprised if Sir George Elliott, whose base of operations 
is so distinctly Newport, does not take the initiative. 

This year will also witness the completion of the Swansea Bay 
and Rhondda Railway, and as Swansea is a day nearer the port of 
destination than Cardiff— and a day means a round sum in a 
consumption of coal, &c.—there be some changes in the ship- 
ment world which will not augur well for Barry. Given a first- 
class port, and a free run of Khondda coal to that port, shippers 
would scarcely care for a new and insignificant place like aes, 
with its e entrance, Still, one must wait the completion. 
That Mr. Walker will succeed in turning out well-constructed 
docks is unquestionable, and that the Barry promoters, who own 
two-thirds of the Rhondda coal trade, will do their best, is certain. 
The only thing I am surprised at is their persistence in hopeful- 
ness in the teeth of the warning of the Swansea Bay, the Severn 
Tunnel, and the Newport improvements, 

There is little new in the coal world, Shipments have been 
i on account of the weather, and some has been 
done to coal vessels which ventured out, one going to pieces on the 
Gower coast, with a loss of most of the hands. In the Channel, 
from Cardiff to the extreme point, navigation has been difficult. 
This has told on coal shipments at all the ports. The coal trade 
generally, notwithstanding this, is fairly good, and settled weather 
will improve totals. iff last week sent off only 117,000 tons, 
and Newport, Mon., 32,000 tons in round numbers. Swansea 
better, having sent off close upon 27,000 tons of coal and 
6190 tons patent fuel. Iam glad to see that this latter industry 
is moving. 

The returns for 1885 are now complete, and I find that Cardiff 
shows a small increase in coal shipping for the year, and nothing 
like the large one which the —- ing warranted. In 1884 
Cardiff sent 6,987,013 tons. In 1 e total was 7,132,133 tons 
and including bunker coal 9 millions and a-half. e of 
Newport was slight. In 1884 the total was 1,721,512, and in 1885 
1,767,791 tons. Swansea showed a falling off. In 1884 the total 
coal shipments amounted to 946,526 tons, and in 1885, 846,627 tons. 
Although the total shipments of Welsh coal have not reached the 
anticipated figure, yet they can but be pted as satisfactory. 
The industry is now a colossal one, and merits more notice than 
it has had. 

Compared with every other port for foreign coal shipment, 
Cardiff maintains its supre' ° will be seen from a few of 
the principal items. In 1885 the total foreign coal shipments from 
Newcastle was 4,363,194; Sunderland, 1,427,170; Newport, 
1,767,791. Cardiff, it will thus be seen, is nearly double in foreign 
coal export over Newcastle, 

The returns for iron and steel show that Wales continues to 
turn out in the bulk a quantity of bars and rails, even though the 
mills in all directions show a lack of bri us during 1885 
Cardiff shipped 88,522 tons of iron and steel; Newport, 169,844 
tons ; and Swansea, 3756 tons. 

There is not much to chronicle in connection with the iron trade 





of the week. December totals from Cardiff showed the best of any 
month in the year, and I only h January will yield as good a 
sign. The ces during the few days have been to Lisbon, 


Paysandu, and Trouville, 
am giad to see that Mr. Simons, the solicitor for the coal- 
owners of South Wales and Monmouthshire Association, takes the 
same view as I have long advocated in these columns, and that is. 
that there should be a legal obligation enacted on landowners of 
coal Property to give a fraction per ton towards an accident and 
ae Mardy i ant Mr. A, O, Liddell is t 

e ly inquest is progressing ; Mr. 5 presen 
from the Home-office. I see that only £3000 have yet been sub- 
. The amount needed urgently is £10,000. An illustra- 
tion of the rashness of colliers was shown this week by a collier 
having been detected striking a match and lighting his pipe in one 
of the Aberdare fiery collieries. He was properly punished. 

A dispute has taken oe amongst some of the Barry men, but 
is likely to be settled. e Merthyr parish is going in for reservoir 
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» Warran hed 40s., and they were never ly 
below that point until to-day. 

Business was done in the warrant market on Friday at 40s, 5d. 
cash, and transactions occurred on Monday at 40s. 44d. to 40s. 14d. 
cash. On Tuesday forenoon the market was depressed at 40s., 


noon were 39s, — to 39s, 1ld., and again 39s. 10}d. Busi- 
ness was done on Wednesday at 39s. 104d. to 40s. 1d. cash. To- 
day—Thursday—the market was irregular, with business between 
40s. 14d. and 39s. 10}d., closing at 39s. 11d. cash. 

The values of makers’ iron have been flatinsympathy with warrants. 
Gartsherrie, f.o.b. at Glasgow, per oe eg 1 is quoted at 45s, 6d.; 
No. 3, 438.; Coltness, 48s, 6d. and 45s.; Langloan, 46s. 6d. an 
44s.; Summerlee, 50s. 6d. and 44s.; Oalder, 50s. 6d. and 43s.; 
Carnbroe, 44s, 6d and 42s.; Clyde, 45s, 6d. and 41s. 6d.; Monk- 
land, 40s. 6d. and 38s.; 40s. and 37s. 6d.; Govan, at 





money 
this cry, they might reasonably add the following, “‘ Give us only 
f i be afforded, 


work, at some or any wages which can and leave 


40s. 4d., and 39s. 11d. cash, while the cash quotations in the after- | T! 


im ts at a cost of £10,000. 

With the new year the tin-plate trade is going into new tracks 
and conditions. ‘The combination, so far as the step week is con- 
cerned, is at an end, the association having decided to discontinue 
it when they held their meeting at Swansea on Saturday last. 
‘hat Swansea has a right to be regarded as the head-quarters of 
this industry is shown by the last returns. During the past year 
190,000 tons of tin-plates were shipped from that port pcan 
297,000 tons from the whole of the kingdom. Last week tons 
were exported, and several steamers are busily loading. 

The Worcester Works, Morriston, are going in for steel bar 
make, This I apprehend many will follow, and thus be indepen- 
dent of the larger steel works. 

Business is not very brisk, and prices are not . Coke- 
regs have been bought for 12s. 9d.; best brands still keep to 
4s.; Bessemers keep at 14s. to 14s, 6d.; Siemens, 14s, 6d, to 15s, 

The course of the next few weeks’ trade will be watched with 
interest, A large demand is expected from the United States and 





2 , 
Broomielaw, 40s. 6d. and 38s.; Shotts, at Leith, 46s, 6d. and 46s.; 
Carron, at Grangemouth, 51s. and 47s.; Kinneil, ‘at Bo’ness, 
43s. 6d. and 43s.; Glengarnock, at Ardrossan, . and 42s,; 
Eglinton, 40s, 6d, and 38s,; Dalmellington, 43s, and 46s, 





the colonies, but the question is will buyers not hang back in the 
hope of getting easier prices ? : 








ee 


_ SAN. iN. 15, 1886. 


meee erat 








NEW COMPANIES. 
Rn. 1 following esa have just been regis- 


Canada Works Engineering and Shipbuilding 
Company, Limited. 

It is proposed by this company to take over the 
cngualian, shipbuilding, Pr Sher business of 
the Ca Works Company, Birkenhead. It 
< registered on the lst inst. with a capital of 

, in £10 shares. The subscribers are :— 
ares, 


8h: 

A. J. Maginnis, 51, Hartington-road, Liverpool, 
naval architect 

*T. C. we 17, Croxteth-road, ‘Liverpool, cotton 


bro! 
*F. B. a ‘Liscard, jron manufacturer .. 
©. A. Nunan, Birkenhead iron 
*J. J. Potts, C.E., Canada Works, Birkenhead . 
ee Taylor, Oxton, Birkenhead, merchant .. .. 
8. Holden, 8, Prince's Park- base — 

“a solicitor .. .. 

The number of directors s not to ‘be lees than 
three nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted b 
an asterisk and Mr, William Heap. Each ordi- 
nary director will be entitled to £2 2s, Lo eve’ 
meeting of the board he may attend, Id. 
Potts is appointed managing director. 





ee 





Beacon Patent Invulnerable Lock we Fireproof 
Safe Company, Limi 

This is the conversion to a company of the 
business of a safe and lock manufacturer carried 
on by Mr, Richard Davies, at Sedgley, near 
Dadley. It was registered on the lst inst. with 
a capital of £5000, in £1 aie, with the following 
as first subscribers :— 


R. Davies, Sedgley, safe and lock manufacturer.. 50 

T. H. Lyon, Guildford-street, Birmingham .. . 

A. D. Field, 88, Coventry- “road, Birmingham, 
jeweller .. 

J. G. Stratton, ‘“, "Templo-strect, “Birmingham, 


accountan 5 
G. Edwards, 367, Nechells ‘Park-road, “Birming- 
ham, accountant 1 
C. Prescott, Handsworth, iirmingham, ac: 
countant . ee 1 
E. Mallard, Birmingham, solicitor ;. .. 5. ce 5 
Registered without special articles. 





Brangwin and Co., Limited. 

This is the conversion to a company of the 
business of manufacturer of es, park, and 
railway seats, horticultural implements, domestic 
appliances, and of tin and iron plateworker, gas 
and hot water engineer and Sones merchant, 


— a 2 .~ Eliza —- B ~~ under 
the style of KE, Brangwin and Co., at the Paragon 
Works, Richmond-road, Hackney. It was regis- 


tered on the 5th inst. with a capital of £2000, in 
£5 shares, The subscribers are :— 


8 
J. Williams, 188, Brooke-road, Clapton, commer- 
cial traveller ¢e 
G. Wright, Kingston-on-Thames, Baptist minister 
= B. rundall = Cornwali- road . 
8. P. Beeton, 23, € 
K. Hincks, 12, Tavistock-road, ee civil 
servant . 
W. curtis, Great Marlow, farm steward 
*& Brangwin, 77, The sate oe, colonial 
uyer .. 


Registered without apectal articles. 
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Fire Resisting Paper, Ink, and Paint Company, 


imi 


Upon terms of an agniement of the Bist ult, 
this mere» pneess to purchase the letters 
——, ‘ dated 20th February, 1883, 
granted ag ae ie Melville Clark, as agent for 

yy for gg gee in the manu- 
facture of uninflammable and incombustible pro- 
ducts for writing hn printing purposes, for 
per! , Stage scenery, —- mould- 
ing, for covering electric wires and cables, for 
withstanding the action of acids, for decorating 
ceramic and other ware, and for other purposes, 
- was registered on the 4th inst. with a capital 
of £50,000, in £1 shares. The purchase con- 
sideration is £5500 in cash and £20,000 in fully- 
nip shares. The subscribers are :— 


8 
Rogers, 3 and 4, Great Winchester- 
aa ¢ soltchtor oe 
V. = kington, 54, “Windsor road, Holloway, 
clerk 
oe Hanson, 11, ‘Sebert-road, “Forest-gate, 





Britain, and un Mamsiiien ay as , Randall and 
Fisher at Freetown, Sierra Leone, and elsewhere 
in Africa. Three thousand shares have been 
taken up, and £40 has been paid uponeach. The 
members are :— 


*William Henry Randall, 61, George-street, Man- 


chester, merchant 1405 
*William Fraacis Fisher, “Ashton: “apon- Mersey, 
merchant 1405 


an Hoare, jun. ‘Athan : Liverpoo ‘merchan 86 
G, F, Fisher, ina bang, Lav . in 1 
Hoare, Wate loo, L Livervool aa 
J. Wheeldon Smith, 132, Upper Brook-ntreet, 
Manchester, cashier. 
Henry Gould, ‘Cheetham, Manchester, merchant's 
buyer 
The number of directors i is not to be leas than 
three nor more than seven; qualification, £5000 
of the capital. The first three subscribers are 
appointed directors and managers at salaries of 
5 per annum each, 


Montreal Chemical Fertiliser Works, Limited. 

This company proposes to acquire properties in 
Canada or elsewhere, producing copper, phos- 
phate, or other minerals, and to carry on business 
as manufacturers of sulphuric acid, super-phos- 
phate, and of other chemical produce, It was 
registered on the 3lst ult. with a capital of 
£150,000, divided into 129,375 preference shares 
and 20, 635 ordinary shares of £1 each, The sub- 
scribers are :— 


8) 
H., J. Anderson, 4, Pa enees West India 
merchant 
W. G. Cowper, 4 Fenchurch- -avenue, commission 
merchant os 
Walter Bird, %, East India- -avenue, ‘merchant |. 
G. EB. Church, Dashwood am, contractor for 
public works . 
F. J. Falding, 449, Strand, engineer. ee 
A. z Lambert, 4, ‘Copthall- -buildings, merch: int... 
C. Prickett, 8, an street, Barnsbury, 
clerk .. 1 
The number of diveotors is net to be lees than 
three nor more than seven; qualification, 250 
shares; the subscribers are to appoint the first 
and are to act ad interim; remuneration, £700 
per annum, with an additional sum of £300 for 
each 1 per cent. dividend in excess of 15 per cent. 


eel lel oe 





Farnworth and District Mineral Water Manu- 
factory and Bottling Company, Limited. 

This is the conversion to a company of the 
business of mineral water manufacturer carried 
on by Martha Ann Brierley, at Cawder-street, 
Farnworth. It was registered on the 3lst. ult. 
with a capital of £1500, in £5 shares. The sub- 
scribers are :— 


8) 

J. Leigh, Farnworth, Lancaster, Sages — 
tualler .. 

J. W. Laynor, Stoneclough, brewer en te 
J. Grimshaw, Farnworth, hote'! ] manager oo ee 
T. Davies, Farnworth, hotel manager ee 
Ww. Thorniey, Little Lever, licensed victualler <: 
G. Loynd, Moses gate, licensed victualler .. .. 
J. Green, Kearsley, beerseller .. .. ee 06 
J. Leach, Farnworth, agent oé 
T. Walton, Moses- -gate, censed victualler .. 


Registered without special articles. 
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A UseFuL INVENTION FOR STEAMSHIP CapP- 
TAINS.—A board of naval officers tested the Baird 
annunciators on board the Fish Commission ship 
Albatross, at Washington, on the 19th inst. 
The object of the invention is to indicate in the 
pilot house or elsewhere the fact as to whether 
the engines of a ship are in motion, and if soin 
what direction they are noving. This is accom- 
plished by a pneumatic pressure acting upon the 
vanes of a delicately constructed and sensitive fan 
which is g' to and revolves a miniature crank 
upon a 6in. dial in the pilot house. The air is 
compressed by an 8in. blower belted to the shaft 
of the main engine, and is arranged to blow when 
the engine oes ahead, and to exhaust when the 
engine bac A lin. lead es a, > 
blower with the annunciator. 
favourably on the machines and acmenied 
their adoption by the naval service, The machines 
appear to be absolutely certain in their action and 
are very prompt. On board a twin screw ship 
the annunciators are invaluable ; they not only 
relieve the commander of the task of remember- 
ing which engine is moving, but give him warning 
of any mistake that has been made and ample 
time to correct it. A number of annunciators 
may be attached to branch pipes and must neces- 
sarily all indicate alike.— Army and Navy 





H. W. Wheeler, 49, Cannon-street, act ee 
W. Barry, 55, Chancery-lane, i 
P. 8. Batley, 10, College-terrace, | Belsize Park |. 
The number of directors is not to be less than 
three nor more than five; the first are Messrs, 
A. Ritchie Leask, William Leigh Bernard, and 
Edward Jennings. Remuneration, £2 2s. to each 
director for every board or committee meeting 
attended ; an oe one-tenth of net profits in each 
— ‘period in which at at least Oh per cent. is 
pai 
Stave Sheet Barrel Cor Company, Limited. 
This company was Hy on the 3st ult. 
with a capital of £20,000, in shares, to work 
poss Pa aaeee Andrew’s patents for cask or barrel 
subscribers are :— 
Shares. 


—_. baw 2, King’s renee chartered 

“FA hee, Bt. George's. ‘Works, Rotherhithe, 
cooper 

J. W. Woodthorpe, 1, ‘Laadenhall-street, “char. 


accountant 
E. E. Fox, North Finchley, auctioneer . ° 
Edwin Fox, jun., 99, Gresham-street, auctioneer 
F.W. Francis, 18, Drummond-road, 8.E., engineer 
A. E. Humphris, 2, King’s Arms- -yard, Clerk .. 
The first directors are Messrs. William Bacon, 
of 20, er gr te August Zumbeck, 69, Mark- 
lane, and F, Andrew. The purchase consideration 
is £1500 ynth and £9500 in fully-paid shares, 
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E. B. Woodford, 2, Albemerlostrest, so tary 1 
1 

1 
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Fisher and Randall, Limited., 

This company was constituted by deed of 
settlement on the 23rd ult., and was 
on the 5th inst., as a limited company, with a 
capital of £150,000, in £50 shares. It proposes 
to ong end egg, of ao oy ote 
agents, shipowners essrs, 
William Henry Ra Randail, ‘W William Francis, and 
Earle Bag trading as Fisher and Randall, at 
Manchester, Liverpool, and elsewhere in Great 





Wuat 18 THE TRUTH ABOUT EMIGRATION. — 
Owing to the number of complaints made by 
working men, both in the Coloniesand in England, 
about the state of the labour market in the 
districts to which emigration is being encouraged, 
a@ committee has been formed with a view to 
opening up inquiry into the whole subject of 
emigration. It is felt by the promoters that the 
true state of the case ought to be known, so that 
philanthropic people may be prevented from 
supporting schemes that are not likely to be 
successful, and that workers may be saved the 
trouble of crossing the ocean, only to find matters 
as bad as they were at home. It is desirable to 
know :—(1) What is the exact state of the labour 
market in the Colonies ; (2) what workers are 
really required, and stand a chance of finding 
employment if they « emigrate; (3) what accommo- 
dation is provided for emigrants on the voyage 
Deena the de -; © ape cov a wy od 

y males to the Colonies, order 
that the pon ey may be fully and fairly dealt 
with, a conference will be held towards the end of 
February, 1886, at some central hall, to which 
will be invited: (1) Emigration agents 5 (2) pro- 
moters of emigration schemes ; (8 ) ‘returned 
emigrants ; (4) delegates of trades’ unions; (5) 
delegates ‘of labour societies. To assist the 
members of the conference, it is desirable to 
obtain all the information possible, and the 
committee hereby invite communications from all 
who are in a with friends at present 
in the Colonies, from persons who have returned, 
and from who special facilities for 
getting reliable intelligence on the state of the 

Colonial labour market. All communications may 
be sent to the secretary, Mr. W. Blundell, 14, 
pores ge , Islington, or to any member of the 
committee. The committee will be very grateful 
to any managers of schools who will kindly lend 
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their rooms for a lecture on emigration. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Paten' 


Applications for Letters Pa‘ent. 
*.* When b peer aed have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics, 
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oe re Friour and Mrpp.ines, W. Weaver, 
t. 


128. SuppLyina Arr to Gas Burners, B. H. Thwaite, 
Liverpool, 

129. Heating Smooruine Irons for Lauypry Purposes, 
J, Barlow, Rochdale, 

130. Steam Boivers, G. H. Corliss, London. 

131, Steam Enarnes, G. H. Corliss, London. 

132, Pickers for Looms, T., iy and G. Shorrock, 


Brimscall. 
133. Box for Contarninac PowDERED MATERIAL, G. J. 
F. Tate, London. 
134, Automatic Ferepine of Steam Borrers, C. 8. 
adan, chester. 
= Luooace Carriers for Bicycies, J. A. Lamplugh, 


rming’ 
" E.ecrricaL Tramways, R. E. B. Crompton and 
J. H. F. Soll, London. 

137. Batw’s SEL¥-actinc PassenceR ANNoTATOR for 
Tramcars, A, B. Ball and A, Pilley, Sheffield. 

138. Covertnes for Rotters Usep in TextILe Ma- 
CHINERY, 8. Bergstresser, Manchester. 

139. Ramway Junction Ticker Stamps, C. White, 

140. Burron Fasteners for Boors, &c., I. J. Saunders, 
France, 

141. PeramBuLator Hoops, W. Hatchman, London. 

142. Cross VentitaTion of Sewers, J. G. Brown, 
Sunderland. 

143, renee so of Hottow Lixxs for Carns, J. 

w m, 

144. ConicaL Paper Tuses, T. Craven, 8. Gill, and C. 
Forrest, Bradford. 

145. Wir Spurs, J. E. Whiting, India. 

146. Fire-proor Mareriac for InreRNAL Surraces of 
BurLprnas, J. Ferguson, Carlisle. 

147. Insectors for hatsina Liquips, &c., C. 8. Madan, 
Manchester. 

148. Sropperep Borries, J. A. Schofield and J. 
Brierley, Manchester. 

149. Furnaces, W. Begg, Manchester. 

150. ALum and SotpHate of ALumina, T. Robinson, 


Glasgow. 
151. Gas Burners, R. M. Deeley, Derby. 
152. Gas Enoives, H. Sumner, Manchester. 
or DIscHARGING WATER from FLUSHING CISTERNS, 
O. Elphick, London. 
154. Dynamo-ELEctTRIC Macuines, H. J. Allison.—(Z. 
Thomson, United States.) 
155. WATCH-GUARDS, C. Cashmere and F. Banning, 
London. 
156. Wauurrinc Drum for Hoistinc Coat, &., J. 
Wigham, London. 
157. Curino Smoxy Cummneys, J. ny London. 
158. Mera.uic Pistons, J. Conlong, 
159. ree ene Guaiaam, 2. oe. Bennett, 
ndon. 
160. PortaBLe Trirop Stanps, H. G. Spearing, 
Cheltenham. 


te le 
161, Apparatus for the Reception of Corn, C. H. 
ussell, London. 
162. Scatrertnc Dry Dismyrectinc Mareria.s, B. A. 


Dryer, Lon 

163. Weicuine Grain, A. C. Ashby, London. 

164. ORNAMENTING Faprics, A. H. Reed.—(F. Mencke 
and A. Pottier, United States.) 

165. Furnace Bars, J. Naysmith, Glasgow. 

166, PIANOFORTES, D. F. Downing, London. 

167. DupLex GRADUATED ARTIFICIAL Lieut, P. V. 
Fantini and 8. J. Muir, London. 

168. Vessets Aparrep for Susaqueous Usg, R. 
Watkins, London. 

169. Automatic Duptex Covpiincs for RatLway 
Trecks, &., H. 8. 8. Copland and J. C. Gilmour, 
London, 

170. Hypro-preumatic Action for Worktxe the 
MecuanisM in OrnGans without the use of a Pump, 
J. Earsden, London. 

171. VeLocirepE, A 8. Bowley, London. 

172. AncHERY Bows, A. Z. and J. B. Petzl, London. 

173. Cartaiposs for Fire-arms, H. F. Clark, New 


York. 
174. ee Quorins, G. A. Page.—(H. Enich, Ger- 

many. 
= ++ ween &c., H. J. Haddan.—(J. S. Wethered, 


176. IpLumimatine Gas, H. J. Haddan. —(J. S. 
Wethered, U.S.) 
177. Hoipers for Penciis, &c , M. Sachs, London. 
178. Fasteners for Sueets of RatLway Trucks, &c., 
J. Wilkinson, London. 
179. Connectinc Door Kwoss to the Roszs, R. G. 
Evered, London. 
180. Process for Propuction of SutpHurous Acip 
Gas, J. and J. a Glagow. 
181. ayer Fisrovus and ay MATERIALS, 
L., A., and a W. Cochrane, 
182. Lamps = Bornine O1Ls, A. D. _— and W. 
u, on. 
183. ‘Coxsoaixo Smoke from Furnaces, F. White, 


184. a H. D. Cushman, London. 

185, ARTIFICIAL TEETH, H. C. Register, Philadelphia. 

186. Direct-actinc Steam ENGINES, H. E. Newton.— 
(C. C. Worthington, United States. ) 

187. Motor Enornes, J. Watts and H. E. Smith, 
London, 

188. Securnrnc Mera Sas Bars in Roors, &c., J. D. 
Mackenzie, London. 

189. Drymve APPARA’ L. J. Cadwell, London. 

190. Siorrine Macuines, D. Wilson, London. 

191. Tires for WHee.s of Carriages, &c., J. U. Burt, 
London. 

192. Steam Borters, J. H. Hopwood, London. 

193. WHEELS for VELocirpepEes, &c., W. P. Hoblyn, 
London. 

194. MutirusuLaR Sream Borers, W. J. Fraser and 
F. 8. Morris, London. 

195. Tza-pots, &c., F. Winkle and W. Wood, London. 

196. Bicycies, J. de Buigne, London. 

197. Inpicatixe the EscaPe of Gas, G. F. Redfera.— 
(J. Lacoste, France.) 

198, GLopes for Gas and other Lamps, 8. Falk, London. 

199. Puriryine Arr, H. F. Horsnaill, London. 

200. MECHANICAL TELEPHONES, P. Ewens, Earley. 

201. Burninec Sewer and Impure Air, &., R. W. 
Hellyer, London. 

202. Fryers for Spryninc Macuines, C. Mauris, 
London. 

208. es G. et London. 

204. Hanpies of Hanp Bacs, &c., B. B. Hicks.—(P. 
Sternberg, @ Germany.) 
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. Preventing the Breakace of Cranes, &., W. 
ee jun., and T, Swan, Manchester. 
206. PREVENTING ACCIDENTs while CLEANING WINDOWS, 
B. Harris, Newcastle-on-Tyne. 
207. Motors, E. Butterworth, Rochdale. 
208. AppLyinc PotisH to Warer-Proor Fasrics, I. 
Fran! anchester. 


209. Sure or MARINE Proputsion, R. Hughes and W. 
Griffin, Bilston. 

210. Gutieys, J. R. Hargreaves, Halifax. 

211. Nae son nga of Prece Dyrep Goons, J. C. Munn, 


ester. 
212, "Woenne- cuurane Gauntiets, A. Shaw and A. 
webury, Nottingham. 
213. Courtine and UncoupLine RaiLway VEHICLES, 
ley. 
214. CottEctina Cock: &c., M. E. West, Grange- 
over-Sands. ~_ ; 











215, Suaew Sasa Fasreners, C. Homer, Birwing- 


216. SuANKED Buttons, J. P. Turner and W. Spittle, 
inghaw. 
217. Canisters for Contarninc GuNPOWDER, &c., F. 
W. Ticehurst, B ham, 
218. Automatic VaLves for Suppiyinc Water to 
Boxers, &c., J. Anderson, London. 
219. Expansion CoupLer, R. W. Abercrombie, Glas- 


gow. 
220. Fire-Bars, E, Schmidt, Liverpool. 
221. SeLr-actine VaLve, J. P. Marsh, Liverpool. 
222. Pessarixs and Bexts thereof, M. J. Hall, London. 
223. MecuaNism fur Hats or Heimets for "Houpine 
them CLosg to the Heap, J. Williams, Liverpool. 
224. CompinatTion Suavine App.iance, 8. Phillips, 
Lower Edmonton. 

225, Courtine Heavy Goops Trarric on RaILways 
pee ray 3 Between the Trucks, W. W. Askew 

W. O’C. Clark, London. 

226, CouPLING ARRANGEMENT for RatLway Wacons, J. 
P. Waldie, Edinburg! 

227. Bi-CARBONATE of Sopa and Sopa Asn, N. Mathe- 

wit Be C'S, Mardngham (a 
y Trice Bripcgs, G. G. M. 
Société Anonyme de Scleasin, ium.) 

Pe ee een oes a and W. Gooding, 


200° Bo Gocunane Boarp for Pianorortes, E. Bishop, 
Chalk F: 


‘arm. 

231. ARCHED ene Boarp Brivggs for Piano- 
Fortes, E. Bishop, London, 

232. ARTISTICALLY ‘DISPLAYING Frowers, &c., E. H. 

itraw, don. 

233. Tunngis, T. Newman, Ealing. 

234. Crocks, &., J. W. Gordon, London. 

235. CLEANING Winpows J. Frazer, London, 

em and CHECKING’ Monry, A. Page, 

don. 

287. Merau Raitway S.ieepers, E. P. Davis, London. 

238. Box Iron, G. F. Redfern.—(P. de Mol, Belgvwm.) 

239. Hat Box and Dressine Cask, A. W. Buckingham, 
London. 

240. Recenerative Gas Lamps LaytTerns, 8. 
| pe mange sen., 8. Chandler, jun., we Chandler, 

241. Renperine Invisrece the Escare Steam of TrRam- 
way, &c., Locomotives, R. C. Parsons, London. 

242. CONVERTIBLE TANDEM or SINGLE VELOCIPEDES, T. 

. Crump, jun., and 8, E, Waldegrave, London. 

243. “ORNAMENTAL INDIA-RUBBER WATES. >ROOF FABRICS, 
G. C. and 8. L Mandleberg and H. L. Rothband, 
London, 

244. Mitistones, E. .Edwards.(M. Rhor and L. 
Lamblé, aw 

= STIRRUPS, Edwards.—(Z. F. A. Bourget and 

. B. N. Decarpentry, France.) 
2460. Fastenine Boxes, J. T. Weihe, London. 
247. Water Waste Preventer, R. D. Bowman, 


on. 

248. ADvERTISING Mepium, H. H. Leigh.—(F. Pellas, 
Italy. 

249. Castinc Steet, Movips, &c., M. P. Hayes, 
London. 

250. ST1LLING and Taprinc CHAMPAGNE, &c., F. Walter, 

mdon. 
251. GeneRaTiING Exvectricity, 8. Vyle, London. 


7th January, 1886. 
252. Gus Carriaces, O. Jones, London. 
253. Prope.iine Suips, R. T. Turnbull. —(/. Plimmer, 
New Zealand.) 
254. Woop PLayino Macuines, J. Hamilton, Derby. 
255. Stone or Concrete Piers, &c., W. Gallon, Shef- 


eld. 

256. Cans for containinc Yarns, &c., L. Bridge, 
Halifax. 

257. Friction Piates of Yarw Sizisc Macarngs, P. 
Brimelow, Halifax. 

258. Ring SPINNING Frames, J. Elce, Manchester. 

259. Mounts for Inkstanps, Cruets, &c., C. T. Smith, 
Birmingham. 

260. MetaLiic Fenpers, J. and F. 8. Turner, Dudley. 

261. Hzatino Warer, T. Fletcher, Manchester. 

262. Governors for Tram and Locomotive Enorves, 
A. D. Davies, Aston. 

268. CompineD Sprinc and S:pp.ie for Bicycizs, W. 
Maher, Dublin. 

264. Woot Compinc Macuines, W. Terry, Halifax. 

265. Frame for Packine SEAL Skin, &c., B. Shaw, 
Huddersfield. 

266. Smoke ConsumInNG Furnaces, R. aud W. Wain- 
wright, London. 

267. CompinatTion of Appiiances for Smoxers, F. 

laister, London. 

. Borrom Works of CounreR WrIGHING MACHINES, 
W. J. Hubbard, London. 

269. PIPE a WRENCHES, and Spanners, J. H. 


Barry, Lon: 

270. faccnee | Enorves, A. J. Boult.—(V. Kroh, 
Avatria. 

271. Drivine a of Bicycies, & , C. E. G. Simons, 
Merthyr Tydfil. 

272. SuEars, W. W. Slack, Sheffield. 

273. THIMBLES, J. Hickisson, London. 

274. Traps or Sypuons for Urinals, &c., 8. Jackson, 


Halifax. 

275. Pencit Leap Cases and Hoxpers, O. Bussler, 
London. 

276. Sreerine Suips, R. T. Turnbull.—{/. Plimmer, 
New Zealand. 

277. Osraininc Power by means of Ain and WaTER, 
&c., C. J. Eyre, London. 

278. SpHERicaL Foorsauy Povrr, A. Fratino, London. 

279. Writinc Caninets, T. Robb, Glasgow. 

280. Steam Borrers, J. Fyfe, Glasgow. 

281. GaLvanic Batrerigs, J. Hos! , London. 

282. Securine Suirt CoLiars, P. J.P. McIntyre, 


284. Rowrne or Proretiinc Boats, &c., J. E. 
Holloway, London. 

285. Optaintnc and AppLyinc Motive Power, P. 
Mutter, Hamilton, Ontario. 

286. —? of Ruppers of Surps, &c.,C, N. Nixon, 


——— for Contarntnc Corns, &., F. L. 
*liattord, London. 
288. SUSPENDED WICKLESS Lamps, J. Cox, London. 
289. HaND-WORKED Grass and Curpper, R. 
Parker, London. 
290. ELements for Primary Batrerres, H. Woodware, 
London. , 
291, VecETaBLE Ivory Buttons, E, Bermen, London. 
292, ARTIFICIAL FUEL FirE-Licuters, A. Guten- 
sohn, London. 
293. Srmam Enorye Vatve Gear, E. Tincknell, 


on. 

204. Sarety yf E. M. Hann, London. 

295. Cornets, H. H. Lake.—(C. 9g | Brussels.) 

296. Lamps for BurNine Mryerat O11, H. H. Lake.— 

"hits Lempereur and Bernard, — 

297. NEUTRALISING the Ors used in ace eny Print- 
ino, W. B and J. Di 

298. SELF-FEEDING and Recetag, nn Lore ‘Fenmacus, 
C. T. Colebrook, London. 


8th January, 1886. 


299. Exectric Inpicators for Betts, J. C. Revill, 


Nottingham. 
800. Lamps, W. T. Webber, Birmingham. 
301. Jommmsa Rartway and Tramway Rarts, J. M. 


Burke, Dublin. 
302. Jeolmas, Suart aud Axte Bearings, W. K. Tapp, 





s. 

303, ELevator Cases for Grain, A. Thompson and E. 
Scholes, M: ester. 

304. Perrume Be.tows, A. Pickard, Shipley. 

“* ea ArRaTeED Liquip Bort.ss, W. Sullivan, 


306. Srop Motion for SPrNwixe Macnines, G. Kirk- 
man, Halifax. 
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307. Lavatorres, A. G. White, Li 

308. Arr Caamper Baines, Messrs. P. and 8. Hoole, 
Stockport. 

309. Tuck Fotpers, W. Matthews and A. G. Easton, 


London. 
$10. Gas Sroves for Cooxmse Purposss, A. Thorns, 


Ss. 

811. TetepHonss, R. H. Ridout, London. 

812. — Intaip Stick, &c., Hanpuxs, EB. Hahn, 
London. 

8°38. Treatine Ropes, R. Troitasch, Li 

314. Surerstups or ScarF Fasteners, W. 8. Boult, 

ndon, 

315. Drytne Grary, W. P. Thompson,—({H. R. Foote, 
United States.) ‘ 

$16. Rotary SPHERICAL Excrves or Pumps, T. Mudd, 
Liverpool. 

317. Leap Pencrt Cases and Horpers, O. Bussler, 
t.ondon. 

$18. Biastinc Apetiances 8. H. Emmens, London. 

319. Sroprers tor Borttes and Jaks, 8. H. Emmens, 
London. 

$20. Hooxs and Fasteners for Ciorume, A. J. 
Wheeler, London. 

$21. Ececrric Barrery, G. J. Atkins, London. 

322 Treatinc Woot to Destroy Burrs, &c., W. H. 
Maitland, London. 

323. CuarcoaL Box Irons, J. and J. Whitehouse, 
London. 

$24. Mruus for Grmvprne Gray, &c., 8. B. Bamford, 
London. 


mdon. 

$25. Carrymnc ArticLEs SecureD with Srrina, H. F. 
Dessen, London. 

326. Prepartnc Lanouty, &c., from Waste Liquors 
of Woot Wasuino EstaBiisHMents, C. D. A 
(The Fabrik Chemischer Produkte Actien Gesellschaft, 
Germany.) 

827. Tramway and Locomotive Enorves, A. Greig, 
London. 

328. Apvertisixc, J. Hickisson, London. 

329. ApvusTaBLe Sreve, A. J. Austin, London. 

330. Maut-cteansinc Macuing, L. A. Groth.—(J. 
Knogler, Germany.) 

331. Macutnery for Maxine Fisuine Nets, A. J. 


Allan, Glasgow. 
oe, Bae tte used in Fisnixe Nets, A. J. Allan, 


gow. 
833. Apparatos for Disrnrectinc CLoruss, &c., G. C. 
r, London. 
$34. Looms, G. Kirk, London. 
$35. Votrarc Batrertss, D. G. FitzGerald, London. 
336. Ciasps for Corsets, W. R. Lake.—({F. F. Delpy, 
France.) 
337. Evecrricat Transmission of Sounp, W. R. Lake. 
—-(J. W. Bonta, United States.) 
338. Powcuine, Suzarine, &c., Macurves, W. Whited, 
London. 
339. Suprortrnc CanptEe Suapes, J. F. Marchant and 
J. 8. Browne, London. 
340. Makinc Compounp Armour Puiatss, H. C. 8. 
Dyer, London. 
341. Exrractrine Courtine Bouts, 8. W. Alley and A. 
Kellar, London. 
$42. Propuctnc REALISTIC REPRESENTATIONS of the 
Ivrerrors of Mrves, C. Wells, London. 
$43. Apparatus for Gettrnc Coat, C. Wells, London. 
344. Construction of CoNNECTING-ROD Enps, C. Wells, 
London. 
345. Srurrinc Boxss, C. Wells, London. 
. Cuosep Fire-piaces, C. Wells, London. 
347. WaTER-GavUGE Gass Fittrnos, C. Wells, London. 
8. Twist Dritis. C. Wells, London. 
. Watcues, C. Wells, London. 
50. Lock-xuts, C. Wells, London. 
51. Cannes, C. Wells, London. 
2. Muuripe-wick Canpugs, C. Wells, London. 
9th January, 1886. 
. Tents Saors, H. Law, Northampton. 
54. ABSORBENT, W. Jowett, Manchester. 
7, aes Measvurine Instruments, S. Evershed, 
enley. 
356. Starcnine Macuryes, J. McCracken, Belfast. 
357. Ve Locrpepes, J. H. Dearlove and H. Thresher, 
London. . 
858. Propucine Pictures on PoTrery-wakE, &c., D. 
Lawless, Lo’ 


ndon. 

859. Scourrne, &c., Woven or FetTep Fisrg, F. W. 
Hudson and F. W. Schroéder, 

360. Wrrincrne or SquEEziING Woven or FELTED FIBRE, 
F. W. Hudson and F. W. Schroéder, Leeds. 

361. Lamps for Canriaces, W. Webber, Birmingham. 

362. Macutvery for Wasuine, &c., W. 

263. Makune Cut or Uncut Pite Fasrics, J. T. and 
W. W. L. Lishman and W. R. Bootland, Silsden. 
308 = = i) ay rae Deykin and 

5. Securmnc STopPEers o! 
Sons, Birmingham. 
366. Woop and Mera. Turninc Late, J. W. Dulston, 


e. 
367. Commanp of SweL. Pepatof Orcans, J. Morland, 
aterford. 

368. Try or Try-PLaTe and other Metat-Boxzs, G. F. 
Griffin, London. 

369. Surps of War, Sir E. J. Reed, London. 

370. Stove Screens, A. Mullord, London. 

371. Ho_pryc Martcues, E. Ferrari, London. 

3 jee, E. A. Ri and — ay London. 
73. CONSTRUCTING URS, &c., H. 8. 8. 
and J. C. Gilmour, London. — 

374. Topacco Pires, H de 3. Hovell, Portsmouth. 

875. Not Suaprine, V. Rhodes, London. 

376. Sxow Suoe for Horses, E. 8. Londo! 

377. CenTrirucaL DrymG Macuines, E. Edwards.— 

‘A. Carriére, France.) 
378. eed for Straps, J. M. Stringfellow, Liver- 


poo! 

379. SELF-REGISTERING WEIGHING Macuings, C. 
Hiltermann, London. 

380. Compressinec Arr, G. Epstein, London. 

381. Rar-way SicnaLuine Apparatus, W. Griffithsand 
E. T. R. Brittain, London. 

382. Burninc Ors in Steam Borters, J. Watson, 
London, 

383. CLEANER for Topacco Pipgs,J. F. Forth, London. 

384. ApyusTaBLE Borrte Hoxper, T. White and E. 8. 
Wells, London. 

385. Game for Teacnrnc Music, H. M. Wodehouse, 
London. 

386. PapDLE-WHEELS, A. Dupassieux, London. 

7. Reeve and Mowme Macuines, C. Burnett, 

on. 

388. Wercaine Macuryes, T. Finney, Glasgow. 

389. CanpLes, C. Wells, London. 

390. TorPzpogs, C. Wells, London. 

391. Gas Gritier, 8. de L. Phelps, London. 

392. Hose Exevator, J. F. Jupp, London. 

393. TorPEpogs, H. M. Bennett, London. 

394. Borers for Heatrne, &c., J. Stanley and I. Todd, 
London. 

395. Macaziye or Repgatina Rires, &c., 0. Jones, 
London. 

396. RoLLeD Meta. Articuss, G. F. Simonds, London. 

397. Fittration, H. Stoc’! London. 

398. Supptyrve Liqumps to EtecrricaL Batrerizs, J. 
T. Armstrong, London. 

399. Manvuractore of Kerss for Pavements, H. P. 
Flavelle, London. 

400. Waste WarTer Preventer, W. H. Madge and J. 
B. Penrose, London. 

ee Boats by Manva Power, J. Barrett, 

ndon. 

402. Fricrion Covpiines, C. Little, London. 

403. Furnaces, J. L. Sampson and J. Hart, London. 

404. Feepine Fue. to Furnaces, J. L. Sampson 
J. Hart, London. 

405. Lock, H. C. Bohringer, London. 

406. Recenerative Furnaces, H. C. 8. Dyer, London. 

407. Fiusnise CisTerns, G. and 8. Jennings, and J. 
Morley, London. 

408. Borrte Wasuine, &c., Macurves, H. R. Chubb, 
London. 

409. Street Cure for Recervise Exvecrric Wires, W. 
Reddall, London. 


llth January, 1886. 

410. ince Apparatus for Ramtway Car- 

RIAGES, ements, London. 

411. Hanp Pranina, &c., Macuixne, B. Sutcliffe, 

412, Frexrste Connections of Srzam Presses, F. 
Craven and B. Sutcliffe, London. 

418. Recotatine, &c., the Supp.y of Arr to TENTERING 
Macutnes, F. Graven, Halifax. 

414. Traversine the Hacks, &c., of CLora TENTER- 
tne or Dryinc Macutnss, F. Craven, Halifax. 

415. Corron Ficurep Werr Pits Fasaics, J. Edelston, 
Manchester. 


416. Stoppers for Borriss, &c., D. Rylands, Barnsley. 
a CarriacE for Biciiarp, &c., ‘Tasces, a 


1, Reading. 

418. Corser Support and Femace Ficure ImMpRover, 
G. Webb, Brighton. 

419. Porato Dicaine, C. R. Sephton, Edinburgh. 

420. CanpLe and Nicut Licut SELF-aADAPTING SaFETY 
Hovper, C. G. Knight, Sou 

421. Cieanine Carpets, &c., E. Davis, Caversham. 

422. Sieeve Linus, G. P. Bolger, Kingstown, 

423. Rai Caarr, W. Hind, Cumberland. 

424. SprInDLEs Po.isaine Latues, W. A. Carlyle, 


425. Brusuine Harr, &c., 8. R. ty Dublin, 
426 Boxine Gioves, B. Birnbaum, London. 
427. Heatinc Rooms, C. We; g, London, 
428. Mecuanicat Musicat Instruments, H. F. Ham- 
bruch, London. 
429. Smoxine Pipss, J. Murray, London. 
480. Expostne Prorocrapas, D. 8. Davis, London. 
481. Twist Lace Net, J. Drummond, London. 
Preventine the Overriow of Sinxs, A. C. 
R. Délogé, France.) 
akns, &c., W. Fairweather.—(S. J. A. 
Laing, United States.) 
434. Toxnine Prates, &c., A. J. Maskrey and W. Jones, 


Glasgow. 

435, LEca: C. Malings, London. 
Curtmc Ro.ers, J. Brierley, Halifax. 

4387. GengRatine Steam, H. G. Huntington, London. 
488. Fusrian Cutrino Frames, A. V. Sharratt, London. 
439. Braces, &c., J. Watson, London. 
449, Curmyey Tops, 8. Jenner, London. 
441. Orpenine and CLosise Wixpows, &c., J. Pullar, 


on. 

Seana for Vetocrrepes, 8. Davies, 
on. 

443. Meratiic Rims of the WaEe.s of VeLocirepss, B. 


Wareing, London. 
444. Liquip W. G. Stuart, London. 
rety Lamps, 8. Siemang and A. 


445. HypRocaRBON 
Breden, London. 

446. Casxs, C. Hewitt and W. W. Hewitt, London. 

447. Porttanp Cement, H. Peters, London. 

448. Borritinc Apparatus, N. G. Wilcocks and N. St. 
G Wilcocks, London. ~ 

449. Treatment of Ors, J. Y. Johnson. —(C. L. 
Baillard, France.) 

450. Erecrric Lamps, B. J. B. Mills.—(A. Million, 
France.) 








SELECTED AMERIOAN PATENTS. 


(From the United States’ Patent Office oficial Gazette.) 


330,895. Frvurp Meta Press, William R. Hinsdale, 
lyn, N.Y.—Filed November 8th, 1884. 

Claim. —(1) The combination, with a rotary table or 
carrier, of a mould provided with the side pins c and 
guides d, affixed to the table and ada: to guide the 
mouid when moved vertically and to allow the tipping 
of the mould, substantially as and for the set 
forth. (2) The combination, with the pressing lever 
H and operated as described, of the rotary 
table arranged over the same, the hand lever I, 'for 
moving the table from the station of the slide D, 


as set forth, jthe ee cylinder and valve chest 
arranged opposite press 


de, and connections for 
330,895] 





















































the valve from the station of the hand lever I, 


331,155. ARMATURE FoR DYNAMO-ELECTRIC MACHINES 
roo Morogs, Benjamin F. Orton, Bast Saginaw, 


1 
i built up from thin super- 
posed sheet iron strips or plates bent in the armature 


plane, and havin; 
portions in with 


su 
one nother be free 





elec’ machine or motor, a ring armature 





lateral projections at the spaces between the armature 
coils, said projections being com: of thin sheet 
iron one above the other in a radial line 
extending from the armature centre, and separated 
from one another by air spaces in planes transverse to 
such radial lines. (3) The combination with a radial 
pin or bolt, as D, of two or more perforated sheet 
metal strips having slots, as at H!, for a radial or 
bolt, as DI, (4) In an armature for a dynamo-electric 
machine or motor, the combination with two or more 
superim sheet-metal strips, each having lateral 
i nome he bent = the —, e “Dhan 
te! separating pieces of iron. (5) In an 
armature made from iron in thin strips bent to the 
form cf the armature, and having air spaces extending 
laterally between the layers, lateral extensions integral 
with the bent strips. 
$31,158. Wrencu, Edward Phillips, Cleveland, Ohio, 
iled tember 15th, 1885. 

Claim.—(1) In a wrench, the combination, with a 
head pivotted to the outside of the shank or handle of 
b 04 — ay here having S ~ yg A of notches = 

e ery , respectively, to engage nvts, 
of a dog attached to the handle, for engaging the said 
notches on the periphery of the head to hold the head 
in the desired position, substantially as set forth. (2) 


In a wrench, the combination, with a revolving head 
pivotted to the handle, said head having a series of 
wets pee a_i Soars Shoveet, of a sliding 
upon the to engage the respec- 
tive notches athe iphery of the head, a thumb- 
screw for fastening the dog, substantially as set forth. 
$31,189. Raprp Transit Wrencu, James Du Shane, 
South Bend, Ind.—Filed July 15th, 1885. 
Claim.—The combination, in a rapid transit wrench, 
of the shank A, having the fixed jaw A! secured toits 
end, and the rack A? formed on its front edge with 
teeth of said rack at right angles across its said edge, 
the travelling jaw B, provided with the chamber } and 
spring recess >!, immediately in rear of the shank slot, 
and with the threaded recess D in front of said slot, the 








tooth or flanged button E, engaging with the teeth of 
the shank but not travelling on the shank thereby, the 
threaded stem F, having its lower end fixed centrally 
band ecting againet tho back of the ‘shanks all eub- 
an e su 
stantially as specified. 
$31,018. Batancep Supe Vatve, Daniel A. Wood- 
bury, Rochester, N.¥.—Filed April 8th, 1885. 
Claim.—({1) In a slide valve working under a relief 
plate, the ee - pt — cavity /, passage 
or passages ¢, passages d an an or passages 
B, all arranged and operating oubstentially os set 


(331,018) 




















forth. (2) The combination with a slide valve having 
the rod or spindle attached rigidly thereto, of an 
adjustable bracket provided with suitable guide-box 
guide, and astuffing-box, constructed and ting 

as cajast and Sosanketies © com- 
bination an adjus —— an justing screw 
of the nut m, located taste of the chest, substantially 
as and for the purposes specified. 


$31,234. Sream Enarne, Dexter D. Hardy, Chicago, 
1U.—Filed March 27th, 1885, 

Claim.—(1) In a steam engine, two single-ac’ 
cylinders equidistant from each other aroun 
a central ving shaft, each of said cylinders being 
offset at about one-half of the radius of the crank to 
one side of a line drawn through the centre of the 
main shaft and parallel with said cylinder, said 
cylinders having in connection therewith suitable 
steam chests, steam ports, and valves, with suitable 
mechanism for operating the same, and each cylinder 
having a single-acting piston ‘ted by separat 
connecting-rods to the same crank on the driving 
shaft in the manner substantially as and for the uses 
and purposes specified. (2) In asteam engine having 
two or more single-acting cylinders p! around 4 
central driving shaft and off-set to one side of a line 
drawn through the centre of the driving shaft and 
parallel to said cylinders, respectively, the combina- 
tion of the pistons G G!, the connecting rods H H}, 
and the crank I on the driving shaft F, working in 
bearings m m!, in the manner and for the | oy 
specified. (3) In a steam engine, the engine frame A, 
having the steam passage L and exhaust chamber 
K therein, and the cylinders B B! on opposite sides 
of the driving shaft F, and off-set, one above and the 
other below a line drawn through the centre of the 








driving shaft, and parallel with said cylinders, said 
cylinders having steam chests M M attached thereto 

th steam ports a b, and exhaust ports / / and J, in 
combination with the single-acting pistons G G), 
provided with Se ponies rings & k, the connecting- 
rods H Hi}, attached to the crank I, the driving t 
F, working in bearings m m! in the frame A, and the 

ding ves oo, in connection with the eel 
and rods f/f, operated by the excentric g upon the 
shaft F, substantially as and for the uses and purposes 
specified. (4) Ina steam engine, the engine frame A, 
having the steam passage Land exhaust chamber K! 
therein, the parallel off-set cylinders B B! having the 

rts ii and J therein, and the steam chests M, 

aving the ports a and + therein, all cast in one piece. 
(5) In a steam engine having two cylinders placed at 
opposite sides of a shaft and off-set at opposite sides 
of a line drawn through said shaft and parallel with 
said cylinders, the combination of two single-acting 
valves operated by one excentric g, or its equivalent, 
with the driving shaft F, and the two single-acting 
pistons G G!, attached to the same crank I, substan- 
tially as set forth. 

331,428. Fire Escape, Patrick H. Montague, St. 
Louis, Mo.—Filed September 18th, 1885. 

Claim.—{1) A missile consisting of a ball or coil of 
wire or cord, in combination with a hose nozzle 
substantially as set forth. (2) A hose nozzle formed 
with a branch for receiving a fire-escape wire or cord 


and baving a cross pin, substantially as set forth. (3) 

A ball of wire or cord, in combination with a hose 

nozzle having a branch in which the ball is placed, 

substantially as set forth. 

331,529. Apparatus ror CENTREING AND INSERTING 
Discs In THE Enps or Tues, Carleton W. Nason, 
New York, N.Y.—Filed October 9th, 1885. 

Claim.—{1) The herein-described device for centre- 
=o over the ends of tubes, consisting of the 
tu shell C, provided upon its interior with the 
curved or inclined shoulder ¢, substantially as de- 


scribed. (2) The combination, with the tubular shell 
C, provided upon its interior with the curved or 
inclined shoulder c, of the plunger or rammer B, sub- 
stantially as described. (8) The combination, with 
the tubular shell C, provided upon its interior with 
the curved or inclined shoulder c, of the plu or 
a B, having the collar ), eubstentially, as 





Erps’s Cocoa.—GRATEFUL AND ComForTInc.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, ant by a 
careful aj the fine properties of well- 
selected Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape manya fatal shaft by 

ourselves well fortified with pure blood and a 

oe nourished frame.” —Civil Service Gazette. 
le ply with boiling water or milk. Sold only 
kets, labelled—‘‘ James Errs & Co., Homao- 
i¢ Chemists, London.” Also makers of Epps’s 


ication 





in 
pat! 
Afternoon Chocolate Essence.—[Apv14 
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THE ATHUS STEEL WORKS. 
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VERTICAL SECTION, LONGITUDINAL THROUGH MELTING DEPARTMENT, AND TRANSVERSE THROUGH CASTING HOUSE. 


THE ATHUS IRON AND STEEL WORKS. 
No, II, 

Steel Works.—Excepting only the works of the Aachener 
Hiitten Actien Verein, at Rothe-Erde, near Aachen, 
where probably the Thomas-Gilchrist process is best 
carried out, the Athus Steel Works yield to none at present 
erected on the Continent for completeness and convenience 
of arrangement. They were designed, in accordance with 
the Holley method, by M. A. Greiner, engineer in charge 
of the blast furnaces and steel works at Seraing, and 
carried out by the Cockerill Company. Referring to the 
general plan of iron and steel works—see page 22 ante— 
a large Bicheroux furnace,* a 15-ton steam hammer, 
eighteen Gjers’ soaking pits, and an hydraulic crane, have 
now been erected on what is marked “ space for ingots.” 
But, on account of the low price of steel, the erection of 
the rolling mill has been delayed, and only six of the 
— boilers for the steel works have at present been laid 

own. 


The above vertical section is longitudinal through the | 4 


melting department, but transverse through the casting- 
house adjoining. A subterranean passage, shown on 
the general plan of works, and seen at the level of the con- 
verter bridge in the section, leads from the blast furnaces 
to the casting-house for conveying the molten metal 
directly to the converters, as will explained below ; 
but it was necessary to provide for melting the pig iron 
run on Sundays and at such times as the steel works might 
not be ready to receive it. Accordingly, two cupolas, seen 
in the section, have already been erected for this purpose, 
together with a smaller one adjoining, and another opposite, 
for melting the spiegeleisen. Space is also left on the other 
side of the building, not shown in the section, for two 
more iron and two more spiegel cupolas when ro 
At the end of the building is an Armstrong hydraulic lift, 
made by the Cockerill Company, for raising the charge to 
the level of the cupola mouths. The frame of the lift is 
constructed in iron, with guides like those of a mine shaft, 
having automatic catches which drop, after allowing the 
latform to pass them, so as to sustain the cage and charge. 
e rack and pinion are solid steel castings. The capacity 
of each of the spiegeleisen cupolas is 2 tons, and that of 
each of the pig iron cupolas 12 tons. At first only 8 tons 
were char in at a time; but the quantity has been 
gradually increased until more than 10 tons are now melted 
at once in about half-an-hour. The cupolas are lined with 
refractory fire-bricks obtained from Morialme, near Char- 
leroi, and from Forges near Chimay, in the province of 
Hainault. They are, as a rule, of fair ne, the lining 
generally lasting for seventy char e bottoms of the 
las are made to let down, so that the interior may cool 
quickly when it becomes n to repair the lining. 
The sectional area of the tuyeres is 40 square centimetres, 
or 6 square inches, for the pig cupolas; and 30 square 
centimetres, or 4$ square inches, for the ~~ cupolas, as 
it is considered right that the blast should expand rather 
than be throttled, in which latter case the fan would not 
be performing its full duty. 

For supplying the blast to the cupolas, there are a couple 
of Farcot fans—one in reserve—each yielding, at 900 revolu- 
tions a minute, 500 or 600 cubic metres, or 17,658 to 21,190 
cubic feet, of air,at a pressure corresponding to thatof 45cm., 
or 17fin., of water. This system of fan affords a blast of 
considerable pressure, or a high degree of vacuum, and also 
possesses the advantage of giving great elasticity of blast, 





* An engraving of the Bicheroux furnace was given in connection with 
the visit of the Institution of Mechanical Engineers to the Cockerill 
Works. See Tar Encrveer of July 27th and August 8rd, 1888, Nos. 
1439 and 1440, vol. lvi., pages 63 and 85. 





as it is capable of yielding a very variable volume of air, 
while only absorbing motive power corresponding with the 
volume delivered. MI E. D. Farcot, of Paris, has during 
many years past turned his attention to the improvement 
of ph ee and pressure fans, and his investigations 
have also led him to devise a dynamometer for ascertaining 
the exact amount of power absorbed by belt-driven 
machines, such as ventilators. His first pressure fan, with 
annular reservoir round the periphery of the revolving 
portion, was put down at Creusot in 1881, pressures cor- 
responding to only 15 cm. and 20 cm., or 6in. to 8in., of 
water being then required. These were afterwards increased 
to 25 cm. and 30 cm., or 10in. to 12in.; and ultimately a 
pressure of even 45 cm., or 17jin., of water was attained 
without accident, while utilising 70 per cent. of the motive 
power expended. When, however, the number of Bessemer 
steel works increased on the Continent, and it was required 
to melt 7 and 10 tons of iron per hour in small cupolas, 
pressures of 50 cm. to 60 cm., or 20in. to 24in., were 
uired. Having ascertained by experience that his fans 

ielded a pressure in direct ratio to the square of the speed, 
uM. Farcot was able to attain a — of 1 metre, or 
nearly 40in., of water with a single fan of small diameter 
revolving at great velocity. In one instance, the centrifu- 
gal force developed by the high speed caused a fan, which 

ad been designed for a much lower volocity, to break 
down; and it was some time before the exact cause of failure 
was ascertained. However, on increasing the strength of 
the vanes and tripling the number of rivets connecting 
them with the side discs, pressures of 50 cm. and 60 cm., 
or 20in. and 24in., of water were maintained re; ly and 
without accident, by 2-metre and 2}-metre fans, at the 
works of De Wendel, at Hayange; Cockerill, at Seraing; 
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and many others on the Continent. The Athus fans are 
shown in the annexed side elevation, longitudinal section 
with half the outer casing removed, and cross section ; 
and also by the accompanying enlarged sectional 
details of the vane arrangement. The fan proper, or 
revolving portion, which M. Farcot calls a “turbine,” 
consists of two conical discs connected by curved vanes, 
which latter do not extend quite to the periphery of the 


discs, but fall short of them by 4$in., the diameter of the 
side discs being 1°774 metre, and that of the central disc 
and vanes 1°54 metre. In this way, there is formed an 
annular chamber or reservoir of half the area of the open- 
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ing at the periphery of the vanes, which serves to collect 
the air issuing from the channels formed by the vanes, 
while equalising the pressure, and distributing it over the 
whole outer surface of the revolving portion. The vanes, 
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inclined at an angle of about 45 deg., are arranged so as to 
take up the air without shock over the whole circumference 
of the central inlet. The air, thus drawn along between 
the vanes, circulates in the channels formed y them, 





following a curve of special form, so as to be delivered in 
a direction more inclined than the radius, making with it, 
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in fact, an angle of about 35 deg., and thus considerably 
increasing the effect of the centrifugal force. Experience 
has shown that this uniform delivery prevents a difference 
of pressure at the front and back of the vanes, causing 
currents and vibration, which produce the noises that are 
heard when the vanes are continued quite up to the peri- 

hery of the discs. The fans are driven, by a pair of 

Its from pulleys on a counter-shaft, which is put in 
motion by a 50-horse vertical engine of the steam-hammer 
type, made by the Société John Cockerill, at Seraing. 
The arrangement of counter-shaft, pulleys, and belting for 
getting up the necessary speed, resembles an electric light- 
ing installation. Indeed, at some basic steel works now 
being erected for Metz and Co., at Dudelange, in the 
Grand Duchy of Luxemburg, the same engine is destined 
to drive the dynamos for electric lighting at night, and 
the fans for supplying the blast to the cupolas, when 
required, during the day. 

In the covered way, above mentioned, leading from the 
blast furnaces to the converter bridge, is a tramway, of 
1-4 metre, or the normal gauge, on which runs a truck, 
with 10-ton ladle, drawn along by an endless chain passing 
round a horizontal pulley. The requisite tension is 
obtained by means of two lateral horizontal pulleys and 
a counterweight, the chain being actuated by hydraulic 
power of 300 Ib. to the square inch. In the ordinary way 
the ladle receives the molten metal from the blast fur- 
naces, tapped directly into it; but, when occasion requires, 
it can also receive the metal from the pig iron cupolas, as 
it passes in front of those already erected, or between the 
two rows of cupolas, as shown on the general plan of works 
at page 22. The tramway is on a level with the converter 
bridge, because, as has been said, the steel works are 
8 metres, or 26ft. below the ironworks. 

The sad accident which occurred at the North-Eastern 
Steel Company’s works, on the occasion of the Iron and 
Steel Institute's visit to Middlesbrough, cannot be repeated 
at Athus with the molten pig ladle at any rate, because, 
instead of tipping, it is pon directly into the converter 
mouth, like a cupola or b furnace. The smaller ladle 
for the melted spiegeleisen, however, being more under 
control, is made to tip in the ordinary manner. Another 
source of accident at the Middlesbrough works is avoided 
at Athus through the bridge being protected by a hand- 
rail, and also by an angle-iron along the edge, which 
prevent any object from falling over on to the men below. 

The steel works were put up under the superintendence 
of M. H. Schuler, engineer, from the Liége School of 
Mines, who afterwards took their m ment, under the 
general direction of Baron Fernand D’Huart, adminis- 
trator délégué, or managing director of the Athus 
Company. 








ERICSSON’S DESTROYER AND SUBMARINE 
GUN* 


_ THE Destroyer is a species of torpedo boat or, if Ericsson 
insists on it, a partially armoured gunboat made to attack bows 
on at a short range. Lieut. Jaques introduces the discussion of 
the subject by reference to the attempts made to destroy ships 
by firing at them beneath the water. This was attempted by 
means of Greek fire by Callinique in the year 668, and it is 
stated had been tried by Assyrians and Persians long before. 
Saint Cyr—a Frenchman—employed a carronade and powder 
towed below water in 1797, and Fulton, in New York harbour in 
1814, designed and tried heavy submarine batteries. Phillips of 
Indiana in 1855, and Woodbury of Boston in 1861, revived the 
same idea, followed up by Forbes of Boston in 1862. In 1867 
Duffy—an American—exhibited a submarine gun in the French 
Exposition. In England some trials with various firing 
above water but at portions of vessels below water, showed that 
the Whitworth fiat head was best suited for such an operation. 
In September, 1854, Ericsson submitted a design of an ironclad 
steam battery firing submarine projectiles to the Emperor 
Napoleon III, which was favourably acknowledged. Ic 1870 
he addressed the U.S. Navy Department, proposing a torpedo 
propelled by compressed air. In 1866 Longridge submitted a 
design which he considers to have been the foundation of the 
Polyphemus, but superior to it in some res; . It had a sub- 
marine gun in the bow instead of the Whitehead torpedo tube. 
In Fig. 1 herewith we give a longitudinal section of the bows of 
Ericsson’s Destroyer specially designed for attacking ships carry- 
ing 120-ton guns. 

_The vessel in its bows carries the gun, as shown, charged, in 
Fig. 1. There is a valve in the muzzle opened and closed by a 
hinged lever G. There is also a temporary valve entered in the 
bore from the breech and pushed up to the muzzle, where it 
catches and holds by means of springs and rabbits. The central 
part of this is soft india-rubber, such as is not capable of affect- 
ing the firing pin in the apex of the projectile, and so causing 
premature explosion. The firing charge of the gun o in Fig. 1, 
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is contained in a tin-plate case with netting at the back to 
admit flash. It is held centrally in an air space sufficient to 
prevent the gun from injury from violence in explosion, behind 
, 80 heavy a projectile as that shown in Fig. 1, which in fact occu- 
“ pies nearly the entire bore. The vessel carries very thick 
inclined armour plates at K. In front of them it depends for 
safety on the fact that it is submerged to a depth shown in 
Fig. 1, and that the floats must be bodily removed to a consider- 
able extent to effect serious injury. Fig. 2 shows a longitudinal 
section of the head of the torpedo or projectile discharged from 
the gun. S is a heavy socket screwing into na, the head of the 
projectile. B is the chamber containing the explosive or burst- 
ing charge. P is the projecting firing pin fixed in the axis of the 
socket S. Q isa very strong spiral spring. Risa screw plug with 
holes to receive fulminate primers or cartridges mm. It is held 
fromturning byascrewv. The firing pin P, which is chisel pointed 
so as to bite well, carries on its rear end two or more points 0 0, to 








* Question of the Day. No. xxi. G. P. Putnam’s Sons, New York 
and London. By Lieut. W. H. Jaques, U.S. Navy. 


strike the primers m m. It works water-tight in the packing or 
stuffing-box Tin S. The collar P is acted on by the spring Q. 
The action is obvious. On impact, the firing pin, in coming in 
contact with anything sufficiently rigid, compresses the spring, 
and the points oo fire the primers mm. The projectile has a 





wooden body and tail, which tapers to the rear, and carries four 
radial and longitudinal steadying wings—vide Fig. 3. The 
weight of the projectile is brought to nearly, but not quite, as 
much as the water it displaces. The centre of gravity is 
towards the front. /—Fig. 3—is an iron band with screws ¢ i. 
The wooden tail-piece C has screws jj. There is a flanged 
abutment piece A, a ring f, and screws KK. The powder 
chamber B fits over the wooden body A, and is held by 
screws /1, The “pins” F F—query fins F F—are of wood 
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faced with plates of iron or steel. 
is strong enough to bear both discharge and impact. 


The projectile thus made, 
In 
December, 1881, a board was formed of three naval officers to 
inquire into and test the design as a complete engine of war. 
The owners objected to fire the submarine gun when at full 


speed as involving danger, and the report of the board was 
unfavourable—as we should naturally expect under these cir- 
cumstances—but they recommended further and prolonged 
trials of the gun, and considered the torpedo strong and simple, 
and the gun as simple as any other breech-loader. They con- 
cluded that the torpedo was most formidable, and superior to 
any known form of torpedo. 

n January, 1883, the inventor took the entire matter into his 
own hands, and determined to prepare for a trial at sea ; and in 
April, 1884, he sent in specifications and drawings for a steel 
Destroyer, to be delivered complete within twelve months. The 
vessel is practically a floating gun carriage; it attacks at a range 
of 300ft., which Ericsson considers sufficient to give it a good 
chance of escaping destruction. Lieut. Latour’s experience in 
destroying the Chinese flagship shows the extreme danger that 
may be run by torpedo boats in approaching close to attack. 
For further details the reader is referred to Lieut. Jacques’ 
volume, which gives a clear and good description. 

We must be permitted to add for ourselves that we find the 
Destroyer in a more imperfect state than we had supposed it to 
be. We fail to get anything like a practical trial hinted at, and 
in such a design this is most important. Certain objections 
present themselves which could only be removed by the results 
of actual trial First, in the system of discharge. The velocity 
being imparted by a firing charge in the gun must diminish 
very rapidly in passing through water ; we cannot believe that 
a torpedo so propelled has the future that a self-propelling one 
has before it. The resistance of water is enormous, and increases 
rapidly with the velocity ; hence a self-propelling torpedo with 
comparatively low velocity meets with much more less resistance 
and has its full velocity near the end of its run, instead of 

sting it i less violence at the starting point. Then the 
Destroyer, we are told, does not equal in speed the torpedo boats 
of accepted types. This sounds most serious, if not fatal to 
success, We presume Ericsson trusts tothe armour to preservethe 
boat from destruction. The Destroyer, however, has to approach 
within 300ft. at least before it can act. It has, in fact, both to 
advance more slowly, and also to come closer, by the confession 
of its advocates, than an ordinary torpedo boat. We do not for 
a moment contemplate the armour being pierced, but unless 
there is a considerable wave raised, an insignificant common 
shell with a percussion fuse striking the inflated bags and thin 
steel deck in front might apparently work destruction and dis- 
able the gun and boat. Even the projectiles of a quick firing 
gun mightdoso. However, without insisting on such objections, 
we may repeat that the Destroyer is notat all in a stage to claim 
serious attention until more definite results have been obtained. 
At present, the speed, the accuracy of fire, and everything else 
appear to be still in the region of conjecture. 











THE INSTITUTION OF CIVIL ENGINEERS. 


GAS PRODUCERS. 

AT the eighth eng | meeting, held on Tuesday, the 12th of 
January, Sit Frederick J. Bramwell, F.R.S., President, in the 
chair, the paper read was, “‘On Gas Producers,” by Mr. Frederick 
John Rowan, 

The large degree of favour in which the use of gaseous fuel was 
now held a those connected with manufacturing operations 
was undou ly due, in great part, to the labours of the late Sir 

illiam Siemens. Yet, as compared with the practice of twenty 
years ago, it was still far short of a universal adoption of the 

renee: but it might be that, as the subject 

more widely understood, the pe of any other 

method of treati would become few and exceptional. The 
use of resulted naturally from a clear percep- 
tion of the principles of combustion. It was readily seen that 
the first stage in the combustion of all ordinary fuels was their 
conversion, in measure, from the solid or liquid into the 
gaseous form ,and that it was only when they reached this stage 
that their value for heating purposes could be ———— 
The distilling and vaporising processes involved in that conversion 
absorbed heat, and their character thus pointed to their being 
separated from subsequent heat-producing operations. When 
they were carried on in the same chamber in which the resulting 
gases were burned, the maximum temperature attained was, as 
might be expected, much lower than that attainable by other 
means. There were also sources of loss of heat a 
the direct use of solid fuel, such as imperfect combustion, the 
impossibility of minimising the quantity 
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Schwackhifer, and others, while Robert Galloway had directed 
attention to the difference in temperature, or calorific intensity, 
obtained when carbon was burned in air, and when carbonic oxide 
was so burned. It appeared that a higher calorific intensity might 
be obtained with the gaseous fuel, chiefly on account of the smaller 
quantity of air required for combustion, and as a consequence the 
much lessened dilution of the heat by inert nitrogen and carbonic 
acid. The investigations of the late Dr. Grouven, of Leipsic, of 
Mr. William Foster, and of others, by directing attention to the 
nitrogen contained in coal, and to the large proportion remaining 
in coke and recoverable therefrom, had added to the advantages of 
the use of gaseous fuel the important consideration of the 
value of bye-products which might be associated with its produc- 
tion. If any of the nitrogen existing in coal was to be recovered 
as ammonia, the employment of gas producers of some sort became 
a necessity. In the production of gas from coal and coke, the fol- 
lowing classes of apparatus had been devised and used :—(1) 
Retorts, heated externally, for distilling the hydrocarbons from 
coal apart from contact with air ; coke, as a refuse material, being 
withdrawn periodically, This was the ordinary form of plant in 
use in gasworks. (2) tors, or prod , in which coal was 
consumed or converted into by combustion with access of air. 
The hydrocarbons were distilled in these appliances by means of 
the heat ducted or radiated from the zone of combustion, and 
the coke or fixed carbon was burned with air first to carbonic acid, 
which was thereafter reduced to carbonic oxide by contact with 
the incandescent carbon. (3) Producers, in which the same result 
was arrived at, with the modification in the composition of the 
resulting gas due to admixture of steam with the air supply. In 
the two latter classes the producers might have either a grate with 
bars or a closed hearth, and might consist of one or of two cham- 
bers. In the latter case the distilling chamber might be heated 
partially or entirely from flues or passages on the outside, The 
resulting gas was of the same we in both cases, and 
must contain from 30 to about 60 per cent. by volume of 
nitrogen derived from the air introduced for combustion. In 
one form of the apparatus of Class 3, namely, Young and Beilby’s, 
steam was used in excess, while the combustion of the coke was 
maintained at a comparatively low heat, as the primary purpose 
of this apparatus was not the production of good heating gas, 
but the securing of the nitrogen of the fuelas ammonia. (4) Appa- 
ratus in which incandescent coke or anthracite was to decom- 
steam for the production of “water gas,” either continuously, 

y the use of retorts heated from the outside, which contained the 
carbon in contact with which steam was decom: » or inter- 
mittently, by the use of g ti hambers in which the carbon 
was first brought to a state of bright incandescence by an air blast, 
and into which, secondly, steam was through the carbon, 
the air blast being shut off ; or the heat produced by the combus- 
tion of the carbon, or of gases from the generating chamber, was, 
in the first instance, stored up in brickwork, which, being made 
white-hot, was then used to decompose steam. (5) The author 
had recently proposed an apparat bining the retort system 
of distilling the hydrocarbons from coal with means for consuming 
the resulting coke or fixed carbon in an atmosphere of steam only, 
excluding air and applying a sufficiently high temperature to pre- 
vent or minimise the formation of carbonic acid, the whole working 
together continuously and automatically. The practical value of 
any example of these various classes depended upon the quality of 
the gas produced and the cost of production, a rough practical test 
of the efficiency of a gas producer being afforded by the percentage 
of carbonic acid and nitrogen contained in the gas, and the volume 
of gas of a given temperature produced per ton of coal. An excep- 
tion was made in such special apparatus as that of Young and 
Beilby, which must be tested by the yield of ammonia obtained 
per ton of coal. A table containing, it was believed, all the 
trustworthy analyses of producer gases available was given in an 
appendix. These analyses showed that the gas from producers 
worked by internal combustion did not contain more than 45 a 
cent.—but as low sometimes as 26 per cent. —of combustible 
ingredients, having, according to the various authorities, a theo- 
retical calorific intensity of from 1575 deg. to about 2200 deg. Cent. 
Water-gas made either by means of retorts or of intermittent 
apparatus, and ordinary illuminating made by distilling coal, 
contained | from 86 to 97 cent. 0: combustible matter with 




















corresp g P of p ing high temperatures. Tllu- 
minating-gas had, however, a higher calorific value than ordinary 
water-gas, but not higher than the gas made in the apparatus of 
Lowe and Strong. e investigation of thermo-chemical data, 


connected with the question of the economical working of producers, 
did not enter into the scope of the paper; but the advantage of 
using steam along with the air supply in internal-combustion 
producers might be referred to. Mr. R. Schiffel had calculated, 
on the supposition that producers were worked at a minimum 
temperature of 1200 deg., that 85 parts of carbon were gasified by 
air when 12 parts were gasified by steam, and that 18°5 ts of 
steam were required for 100 parts of carbon. Mr. A. Wilson had 
shown that the mixture to produce 100 parts by weight of gas was 
roughly :—Coal, 17°5; air, 79°9 ; and steam, 4°0; or that 100 parts 
of coal required 22 of steam. Allowing for the difference between 
coal and carbon, Schiffel’s calculation was practically in accordance 
with Wilson’s.’ It was however, probable that, in the future, 
efforts would be directed towards the perfection of means of produc- 
ing gas free from the dilution of the large Ben | of nitrogen 
derived from an airsupply, as this system not only afforded the means 
of obtaining high temperatures of combustion, but also tended to 
simplify furnace arrangements, rendering it ni to heat the air 
ag RR pate en eee Ter eth Yr th airand gas. 
The historical portion of the subject embraced the various steps in 
the introduction of g fuel ; the numerous attempts to manu- 
facture it according to the information 7 nessa at the time, and the 
experience thus gained ; and the different designs of producers, 
with the influence of the introduction of suitable furnaces for the 
use of gas upon these designs, The employment of waste gases 
from iron furnaces and from various metallurgical operations was 
clearly the first movement in this direction. The author then 
proceeded to describe, in detail, the gas producers of Bischof, Ebel- 
men, Ekman, Beaufumé and Siemens—the latter being an outcome 
of the regenerative furnace. Lundin and Bérard added apparatus 
to pr 8 for hing the gas; and descriptions were given of 
the Benson producer, and those of Minary, Wittenstrim, and Kidd. 
e processes of Lowe and Strong for illuminating and for heating 
were then referred to, followed by notices of the producers of 
‘essié du Motay, Wilson, Dowson, Gribe and Liirmann, Suther- 
land, a modified Siemens’ producer of the old » Howson, and 
the apparatus of Young and Beilby, which was devised Ban ily 
e@ paper 

concluded with an account of what had been done in the way of 


to recover as ammonia the nitrogen in shale and coal. 
recovering ammonia and tar from producer gases, 














TENDERS. 


TENDERS for providing and fixing wrought iron hurdle fencing 
in Lancaster-street and Regent-street, for the Corporation of Lei- 
cester. Quantities by Mr. J. Gordon, O.E., borough - ere 

8. 





d, 

Brookes and Co., Wolverhampt pted 288 0 0 
Wright Brothers, Leicester eee 824 5 0 
E. C. and J. Keay, Birmingham .. .. .. .. «.. 827 5 0 
w. ——— Co., Wolverhampton .. .. «. .. 33815 0 
Iron, , and ong Fencing Company, London 343 1 38 
W. W. Judd and Co., Leicester... .. .. «. «. «- 34611 38 
W. T. Bur! Leicester .. .. 363 10 0 
and Sheffield .. 868 18 9 

and Smith, Brierley Hill .. 889 11 8 

J. O. and Brettell, Worcester 807 8 9 
G. B. Smith, G! Ww 0 402 7 6 
Baldwin an 472 15 4 
6 
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150-HORSE POWER HORIZONTAL ENGINE 
MESSRS, HICK, HARGREAVES{AND CO., BOLTON, ENGINEERS. 
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MESSRS.’ HICK, HARGREAVE’S, AND CO.S 
HORIZONTAL ENGINE. 


We illustrate above and on page 68, an engine which 
deservedly attracted much attention at the Inventions Exhibi- 
tion. The engine is fitted with Hargreaves and Inglis’ trip 
gear. We give an elevation of the engine, and an enlarged view 
of the valve gear. We also give so much of the patent specifi- 
cation as will suffice to make the action of the valve gear intel- 
ligible. A horizontal valve motion shaft 12, Fig. 1, driven by 
means of bevel wheels from the crank shaft, is carried at the 
side of the cylinder at the level of and parallel to the cylinder’s 
axis, and has cams 14 fixed on it for opening the admission 
valves, The part of the valve motion shaft 12 near the cylinder 
is carried in two hollow standards 15, in and on which are 
also carried various parts of the valve gear. One of these 
standards 15 is shown in vertical section in Fig. 1, whilst Fig. 2 
is a section of the upper part as taken at right angles to Fig. 1. 
The admission valves, which are supposed to be of the Corliss 
type, but not shown in detail in the drawings, are placed, as 
usual with such valves, across the top of the cylinder, their 
spindles 16 being horizontal, and extending outwards to bearings 
17 at the upper part of the standards 15. The admission valve 
spindles 16 are acted on each by a vertical rod 18 arranged to 
move vertically in guides in the top and bottom of the standard 
15, each valve spindle having fixed on it a lever 19 formed or 
fitted with a pin, having on it a square block 20, which has a 
slight transverse movement in a slot or groove formed across an 
enlargement on the vertical rod 18. Below the slot each vertical 
rod 18 has adjustably fixed on it a block or boss 21 fitted with 
a horizontal steel engaging edge 22 across the bottom at one 
side, and a corresponding steel engaging piece 23 is fixed upon 
a lever piece 24, which is jointed to a casting 25 formed with a 
sleeve or tube 26 to slide on the vertical rod 18. This casting 
25 is also formed with a horizontal arm 27, and it is on the 
underside of this arm that the cam 14 on the valve motion shaft 
12 acts. As the cam 14 rotates it lifts the sleeve piece 25, 26, 
27, and the lever piece 24 thereon, being then in a suitable posi- 
tion—insured by means of a helical spring in a socket formed 
in the sleeve 26, the spring pressing the lower part of the lever 
piece towards the cylinder ; the engaging piece 23 engages under 
the engaging edge 22 of the block 21 fixed on the vertical road 
18, and causes this rod to be lifted and the valve to be opened 
by it. The cam 14 is shaped to keep the valve open for a maxi- 
mum period, and when the steam or motive fluid is to be cut off 
at an earlier period of the stroke, a trigger 28 acts on the lever 
piece 24 so as to move its engaging piece 23 from under that 22 
of the vertical rod 18, whereupon the vertical rod drops by its 
own weight, aided, if necessary, by a spring 29, and quickly 
closes the valve. 

One object had in view in devising the improved valve gear is 
the opening of the valve to its full extent or nearly so at a very 
early period of the stroke, so that it may be well open even when 
the cut-off is made very early, a result which is not satisfactorily 
obtainable with ordinary Corliss valve gear. The cam 14 is 
shaped to open the valve quickly and fully and then to keep it 
so open until the release takes place, and a spring 30 is applied 
to the sleeve piece 26 to keep it with its arm 27 always in con- 
tact with the cam. The trigger 28 is centred on the sleeve piece 
casting 25, and it is connected by a rod 31 to a lever piece 32, 
33, on a shaft 34 carried in stationary bearings in the standards 
15, and hereinafter termed the regulating shaft. The lever 
piece is a tubular boss having oppositely directly levers 32, 33, 
formed or fixed on its — ends, and receives a rocking motion 
by means of a rod 35 from an excentric on the valve motion 
shaft 12, and thereby causes the trigger 28 to effect the release. 
The parts of the regulating shaft 34 on which the lever pieces 


82, 33 are carried are formed excentrically relatively to the 
parts of the shaft held in the stationary bearings, in consequence 
of which a small rocking or angular adjustment of this regulat- 
ing shaft in its bearings alters the action on the triggers 28 so 
as to cause the cut-off to take place at an earlier or later period 
of the stroke. The regulating shaft 34 is connected to a governor. 

The usual dash-pot or cylinder 39 for arresting the motion of 
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the parts when closing the admission valves is by preference 
placed at the bottom of the standard 15, a piston 40 being 
fixed at the bottom end of the vertical rod 18, and a check 
valve 41 being fitted to the bottom of the cylinder 39 to admit 
air when the rod and piston rise. An adjustable valve or cock 
may be fitted to the cylinder 39 to regulate the ingress and 
egress of the air. The exhaust valves of the engine may be 
worked from the valve motion shaft 12 in various ways. Excen- 





trics 42 on the shaft act each on a lever piece 43, which is 
arranged to act in the manner of a Corliss wrist plate, and 





which is connected by a rod 44 to a short vertical rod or slide 
45. Each rod or slide 45 which works in vertical guides is made 
to act on the exhaust valve spindle 46 by means of a cross slot, 
the spindle 46 having fixed on it a lever 47 formed or fitted with 
a pin, on which there is a square block 48 working in the cross 
slot. The excentrics 42 might be connected directly to the 
vertical slides 45, but with the interposed lever or wrist pieces 
43 a pausing or lingering takes place in the movement, so that it 
operates with a diminished extent of motion of the valves. 

Messrs. Hick, Hargreaves, and Co., state that they are apply- 
ing this new valve gear to a good many engines. It was first 
applied to a large engine at the Eagley Mills, Bolton, with a 
single cylinder and Corliss valves, the cylinder 52in. diameter, 
6ft. stroke, 60 revolutions per minute, 1800 indicated horse-power, 
belt driving; afterwards to a pair of compound mill engines, with 
cylinders 50in. and 84in. diameter, 8ft. stroke, 45 revolutions 
per minute, 100 lb. pressure, rope driving, as well as to many 
other large engines, it being specially adapted to cylinders of 
large size. The particulars of the Exhibition engine are as 
follows :—Cylinder 20in. diameter, 4ft. stroke, 60 revolutions 
per minute, 150 indicated horse-power, Corliss valves. The 
cylinder is steam jacketted on an improved plan, with separate 
liner andendvalvechambers. The piston-rod is of steel, steel cross- 
head, wrought iron connecting-rod 11ft. centres, marine type, 
wrought iron crank, and forged steel shaft, rope pulley fly-wheel 
20ft. diameter, built up on Mr. Hick’s improved plan, with 
separate centre boss, separate arms, and segments in the rim. 
The joints are planed by special machinery, the arms are boarded 
up, and internal toothed segments on the rim are fitted for the 
automatic barring engine. This small turning engine is arranged 
with two cylinders, a worm and worm wheel ; it is put into gear 
by a brake, and falls automatically out of gear when the main 
engine starts. The peculiarity of the new Corliss valve gear 
fitted to this engine is that it gives the steam valves a very 
quick opening. They are full open at one-tenth stroke; if the 
cut-off is later than one-tenth the valves remain full open with- 
out movement, a separate motion effecting the release or cut- 
off. The exhaust valves are worked separately by independent 
movements, and the gear allows of the separate or indepen- 
dent adjustment of each of the four valves. The point of ex- 
pansion is controlled by a high speed governor combined with 
one of Knowles’ patent supplementary governors, which are 
coming now into very extensive use in this country. The load 
on this Exhibition engine was very varying, but the record 
taken each day by the Moscrop recorder showed that the speed 
was maintained almost exactly, which is, of course, of great im- 
portance for spinning mills, where the Knowles governor is well 
appreciated. 








OPENING OF THE MERSEY TUNNEL. 


AFTER nearly twenty years’ waiting, perseverance, and hard 
work, the subway between Liverpool and Birkenhead not only is 
an accomplished fact, but has been declared open by, and has 
received the stamp of royalty at the hands of, the Prince of 
Wales, who being the guest of the Duke of Westminster, at 
Eaton Hall, during the past week, was able to take part in the 
ceremony of inaugurating one of the greatest examples of 
engineering skill and commercial enterprise which the present 
generation—if not the present century—has witnessed. In the 
Severn Tunnel there is, perhaps, a greater illustration of what 
modern engineers can accomplish ; but the Mersey Tunnel is the 
first of its order open to the public since the Thames Tunnel of 
very many years ago, and is entitled to the honours of a new 
work, which promises to be of greater commercial and general 
public advantage than can easily be estimated ; affording the 
means of direct and rapid intercourse between the two banks of 
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a great river which has hitherto been a serious impediment to 
easy inter-communication. It appears from authentic docu- 
ments that there has existed something in the nature of a 
ferry system between Liverpool and Birkenhead for the last 
eight hundred years, but for the present purpose it is enough to 
look back for twenty years. Within that period the business 
and the population of Liverpool have increased with giant strides, 
and as that city became overcrowded the excess of population 
naturally drifted across the river to Birkenhead, Seacombe, New 
Brighton, and other places up and down on the Cheshire side of 
the Mersey. To deal with this ever-swelling traffic a great sys- 
tem of ferries inevitably sprung up and grew to the proportions 
and importance it now presents. For this purpose, and con- 
sidering all the circumstances, the ferry system has been perfect ; 
but it has been liable to serious interruptions through fogs, 
rough and stormy weather, and gradually the tunnel project 
came to be looked upon as a necessity. 

From time to time we have followed and described the pro- 
gress of the Mersey Tunnel scheme, and it might be supposed 
that there was nothing more to be done than to record its 
completion ; but even at the last hour there is something to be 
said respecting this most important undertaking. Passing over 
its strange and almost fatal vicissitudes during many years after 
1866, it is interesting to recall the fact that in 1879, when the 
project seemed to be on its last legs, Major Isaac and some 
friends of kindred spirit and equal courage came forward and 
made a final stroke forfortune. Under their guidance, the scheme, 
which had languished for so many years, revived, fresh capital 
was raised, and at length a new start was made on the work, 
which never ended untal the royal seal of completion was affixed 
to the work on Wednesday last. 

The record of the stages of the work, from December, 1879, 
to the present time, is one of steady progress. Though the 
nature of the enterprise was in many respects novel, the pre- 
cautions taken against possible obstacles were such that during 
the whole period of six years the operations have at no time 
been suspended for a single day. So soon as the shafts were 
sunk, the first object of the engineers was to push forward with 
the trial heading on either side towards the river, so as to test 
and prove the nature of the strata to be worked in as soon as 
practicable. It is not generally known that the shafts at the 
bottom of James-street, Liverpool, though so near the foot of 
the hill on which that street lies, were sunk in made ground. 
The whole of Mann Island, from the present quay wall right up 
to Back Goree or Strand-street, has been filled up with spoil laid 
upon the old sandy and muddy shore of the old bed of the 
Mersey, and a street called Bird-street used to run where the 
George’s Dock passage is now situated. The shafts for the tunnel 
were sunk through the old cellars of the houses belonging to 
this street, and many of the old wooden water-pipes which had 
served them were disinterred. Below these, a thickness of 
tipped rubbish was found, then the old strand of the river, then 
the blue silt which is generally found underneath it, next the 
boulder clay, and lastly the red sandstone rock. The drift-ways 
towards the river were carried forward deep down in the rock, 
and gradually rose towards the centre of the river, so as to 
drain off the water from the workings to the pumps. Powerful 
pumping engines were put down on either side of the river by 
Messrs. Hathorn, Davey, and Co., of Leeds, and rapid progress 
was made. By June, 1881, Major Isaac and his friends, after an 
outlay of some £125,000, felt themselves justified by the pro- 
gress made, and the knowledge and experience of the strata 
under the river which had by that time been gained, in appealing 
to the public for capital. 

In September, 1881, it was found necessary to have a second 
shaft on either side the river, so that one might be exclusively 
devoted to pumping purposes, while the spoil from the workings, 
which was continually increasing in amount, should be brought 
to the surface by the new shafts. These facilities were at once 
accorded by the Mersey Docks and Harbour Board. The forma- 
tion of these second shafts was followed by the laying 
down of an additional pumping set, and the occasion of 
their completion was seized for an interesting ceremony, on 
the 29th of October, 1881, when Mr. Wm. Laird, Mayor of 
Birkenhead, and Sir Wm. B. Forwood, Mayor of Liverpool, 
started the new pumps. Whilst the work was proceeding in the 
driftway, the excavation for the actual tunnel was accordingly 
pushed on; but, owing to the gradient falling towards the river, 
it was ni to get rid of any water that accumulated at 
the faces. To this end bore holes were put down at stated 
intervals into the drainage headings, and, as each advance 
hole was bored, the preceding one was plugged up. 

In the spring of 1883 a new feature in the works was added 
by the adoption of the now celebrated boring machine of 
Colonel Beaumont, R.E., which in the end greatly accelerated 
the driving of the headways and main tunnel. Mr. Waddell’s 
operations in breaking up the rock at different places to the 
size of the main tunnel, and bricking in short lengths, followed 


close upon the tunnel driven by Colonel Beaumont. On the | tank 


17th January, 1884, the last few feet of rock which divided the 
Beaumont machine on the Birkenhead side from the driftway on 
the Liverpool side were broken away by the boring machine in 
presence of the chairman, the Right Honourable H. Cecil 
Raikes, M.P., Major Isaac, Colonel Beaumont, Mr. Brunlees, and 
Messrs. Fox, the engineers, Mr. Patterson, the Mayor of Birken- 
head, Mr. D, Radcliffe, the present Mayor of Liverpool, and a 


large party. After mutual congratulations, the Liverpool party, 


headed by the chairman, struggled past the boring machine, 
and were thus the first to pass from side to side under the river 
by the route which so many thousands will, henceforth, by the 
enterprise and perseverance of these pioneers, be enabled to 
enjoy. 

One of the most creditable features of this work is the almost 
absolute accuracy with which the two sections of the tunnel 
under the river—being bored, of course, separately, and depen- 
dent upon correctness of calculation—were eventually brought 
together. Engineers, at all events, will appreciate the merit of 
the work when they learn that the deviation where the two 
sections met in the middle of the river was only one inch. 
Neither of the shafts at Birkenhead nor Liverpool was in the 
centre line of the railway, and the greatest length of base line 
that could be secured for working from was 12ft. The distance 
across from shaft to shaft was 1770 yards, or rather more than 
amile, As soon as the necessary length of excavation at each 
face of the “break ups” in the tunnel—some 9ft. to 12ft.—was 
taken out, the bricklayers came in and rapidly built up the per- 
manent tunnel. This consists of from six to eight rings of 
very heavy brickwork in cement, the two inner courses being 
blue Staffordshire or Buckley bricks. The width of the tunnel 
is 26ft., the height above rails 19ft., giving a height of 23ft. from 
invert to crown of tunnel. At the two stations—James-street, 
Liverpool, and Hamilton-square, Birkenhead—the tunnel arch is 
enlarged to 50ft. 6in. span and 82ft. in height bya length of 400ft. 
In enlarging the adit to the full size of the tunnel, an interest- 
ing geological fact, which had been anticipated, was proved. 
The evidence from borings for wells and other purposes, at Widnes, 





and other points in the upper reaches of the Mersey basin, 
had led Mr. J. Mellard Reade, C.E., of Liverpool, to the 
opinion that, in the old times, the neighbouring land was at a 
higher level, and that the Mersey then found its way to the sea 
along a course which, now that the land has again subsided, was 
tilled up again and buried deep below the bottom of its pre- 
sent bed. A very careful series of borings in the river, taken 
by the contractor, under the instructions of the engineers of the 
railway, a little off the line of the tunnel, strongly corroborated 
this view, but it was hoped that the base of this bed would be 
avoided by the railway. It was, however, encountered just at 
the crown of the tunnel, the top part of which was, for a depth 
of 4ft. and for a length of some 100 yards, driven through the 
gravel and sand lying on the rocky bed. This had to be 
removed in very short lengths, while the roof was held up with 
immensely strong timber supports. The gravel being overlaid 
by a thick bed of very strong and tenacious boulder clay, this 
section proved singularly free from water, and no difficulty 
whatever was experienced in completing the brick arching of 
the tunnel. In addition to the railway tunnel, a parallel drift- 
way was driven by the Beaumont boring machine, for the pur- 
poses of ventilation. This ventilation heading is 2300 yards in 
length, and is connected with the railway tunnel in eight diffe- 
rent places by means of cross cuts, which, being provided with 
suitable doors, enable the air to be conducted to the fans from 
a number of points. The ventilation is effected by means of four 
Guibal fans, two on the Birkenhead and two on the Liverpool 
side of the river. One, 30ft. in diameter, is placed in Hamilton- 
street, Birkenhead, to ventilate the length of tunnel between 
Central or Borough-road Station and Hamilton-square Station, 
and is throwing 186,000 cubic feet of air per minute. The 
fan at Shore-road is 40ft. in diameter by 12ft. in width 
on the blades, and this draws the air from the tunnel at 
the centre of the river through the ventilation heading up to 
the fan itself. The principle aimed at in the scheme of 
ventilation is that fresh air shall enter the stations, and travel 
inwards in either direction into the tunnel to the respective 
fans, thus keeping the platforms as free as possible from smoke. 
The fans at Liverpool are similar to those at Birkenhead. That 
of 30ft. in diameter ventilates the portion of the tunnel between 
James-street and the Central station, whilst that of 40ft. draws 
its air from the tunnel at the centre of the river. The quantity 
of air thrown by all four fans is about 600,000 cubis feet per 
minute, so that the entire air of the tunnel is changed every 
seven minutes. The fans and fan engines have been constructed 
by Messrs. Walker Brothers, of Wigan, and are most excellent 
machines. An ingenious improvement has been introduced into 
these fans, which consists of a A shaped regulating “ shutter,” 
by which the air passes in a continuous current into the chim- 
ney instead of intermittently, as formerly the case, thus render- 
ing the fans noiseless. For dealing with the water that might 
make its way into the tunnel, pumping machinery, has been 
provided by Messrs. Barclay, of Kilmarnock. This machinery is 
stated to be capable of dealing with four times the quantity of 
water which makes its way into the drainage heading, and even 
were the whole of the pumps from any cause temporarily to 
cease work, it would take some hours before the water rose to 
the level of the rails in the tunnel. The stations of James- 
street, Liverpool, and Hamilton-square, Birkenhead, are, of 
necessity, at a level far below the streets, so that the question 
of access is one which has much exercised the ingenuity of the 
engineers. A staircase is provided, but will probably be but 
little used except for gaining access to the machinery and store- 
rooms. At each station are provided three large and powerful 
hydraulic lifts, constructed by Messrs. Easton and Anderson, 
and placed in position under the superintendence of Mr. 
W. E. Rich, M.LC.E., assisted by Mr. Charles May. The 
following particulars respecting these lifts will be interesting :— 
In each of these stations there are three lifts, each capable of 
raising 100 passengers at a time; and as the time occupied on 
the vertical journey will be about one minute, it will be possible, 
when all arrangements are completed, to raise a heavy train load 
of 300 passengers from below to the surface in about one minute. 
Each lift consists of an ascending room 20ft. long, 17ft. wide, 
and 8ft. to 10ft. high, constructed with handsome panelled sides 
of teak and American ash, and lantern roof surrounded by 
mirrors, with a central gas lamp. There are seats on either side 
for those who care to rest during the short journey. This cage 
is supported on a very stiff frame of iron girders, rivetted to a 
central forged steel cross, which at its centre is fitted to a hollow 
steel ram 18in. diameter, which rises and falls in a very strong 
hydraulic cylinder, suspended in a boring sunk beneath the 
tunnel level. The lifts at James-street rise 764ft., and those at 
Birkenhead 874ft. In a tower at each station, at a height of 
about 120ft. above the pavement, asupply tank, holding 10,000 gals. 
of water, will be placed, and at a depth of about 60ft. below the 
pavement is a waste tank of similar capacity. When any lift has 
to ascend, the attendant in the cage, by means of a hand rope near 
the door, opens a valve, so that the water pressure from the upper 
presses on the bottom of the 18in. ram, above mentioned, 
and the lift will rise rapidly. On reaching the top it auto- 
matically reverses the hand rope, and comes to rest quietly. 
For descending the hand rope is pulled in the opposite direction, 
and the starting valve then opens to allow the ram to force out 
the water beneath it into the waste tank above mentioned. 
The hydraulic pumping machinery is fixed on a floor inter- 
mediate between the upper and lower booking hall in each 
station. In the engine-room at James-street there are three 
marine boilers, and three pairs of Messrs. Easton and Ander- 
son’s patent duplex pumping engines, each of which is capable 
of raising 30,000 gallons of water per hour, from the waste tank 
below, back to the supply tank in the tower above. These 
engines are also so connected that they can supply the lifts 
direct, either acting in unison with the supply tank, or without 
such tank at all. At present they are working direct without 
any supply tank, as the towers for receiving them are not yet 
completed. A very ingenious arrangement of interchangeable 
valves and pipes in the engine-room enables any main pipe, 
pumping engine, or lift, to be shut off readily, without disturb- 
ing any other part of the whole system. The lifts were 
severely tested by General Hutchinson, of the Board of Trade, 
on the 29th December, with loads equal to about 140 passengers 
concentrated on one side of each cage, and they stood these 
tests most satifactorily, and ascended and descended with them. 
In addition to the staircase and lifts, foot subways, somewhat 
similar to that at South Kensington Exhibition, are provided, 
that in Liverpool emerging upon Water-street near the Exchange, 
whilst that at Birkenhead is entered from Shore-road. These 
foot subways will no doubt be extensively used, and are admir- 
able specimens of good workmanship. In the rolling stock, 
every modern improvement has been introduced. The carriages 
have been built by the Ashbury Company, and form close-coupled 
trains. They are fitted with the vacuum brake and with inside 
handles which fasten themselves without being touched. The 
carriages are lighted with gas by the Pintsch’s Lighting Company, 
and are provided with wheels and axles of very special manu- 
facture. The engines have been built by Messrs. Beyer, Peacock, 





and Co., and are capable of drawing very heavy loads. They 
are what are known as condensing engines, with the view of 
keeping the tunnel free from steam, and in this they have 
so far been highly successful. The signals have been provided by 
the Railway Signal Company, of Fazakerley, and the telegraph 
by Mr. John Lavender, telegraph engineer, of Manchester, 
Post-office telegraph wires, and those of the Telephone Company 
pass through the tunnel, thus avoiding the very long detour by 
Runcorn—a saving of some forty miles, The engineers have 
decided to light the stations with gas in preference to electricity, 
and it is stated that, weighing the comparative merits of gas 
versus electricity, and providing for an equivalent amount of 
light in each case, the cost of establishing the latter is still four 
times that of the former, whilst an anaual expenditure on 
electricity would have been rather more than double that of gas, 
This being the present condition of the undertaking, it is only 
necessary to add that Gen. Hutchinson in his report to the 
Board of Trade said, “I think it only just to remark, that 
great credit appears to be due to the engineers and contractors 
who have so ably carried out and brought to so satisfactory 
a conclusion this great and important work.” On Wednesday, 
after inspecting the shafts, lifts, fans and other apparatus, 
the Royal party travelled by train through the tunnel to the 
Liverpool Station, and there declared the Mersey Tunnel open. 
Thence the Prince proceeded to the Town Hall, where he was 
presented with an address on behalf of the Mayor and Corpora- 
tion of Liverpool, and was entertained at luncheon by the 
Mayor, subsequently hastening to London, in order to take 
part in the opening of Parliament by her Majesty. 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JUSTICE PEARSON, 
OTTO v, STEEL. 


After luncheon Mr, Justic& PEARSON said he should not like 
what he stated when the Court rose to be misunderstood. He did 
not mean that patents are so difficult to draw, or are so badly 
drawn, that almost every patent that comes before the Court is 
bad: but what he meant was that patents themselves are mis- 
chievous things, because they tend to retard rather than to 
advance the progress of science. That was his meaning. 

Mr. MOULTON here intimated, in regard to Beau de Kochas, that 
he wished to put in a book which he should prove was a very well 
known book, viz., Lorenz’ ‘‘ Catalogue of French Books,” in which 
Beau de Rochas appears. 

Mr. Meno Haas, a partner of the firm of David Nutt and Co., 
carrying on business in the Strand, was then called, and stated that 
Lorenz’ was a well-known book, published in 1867, and had been in 
the possession of his firm since that date. A list of Beau de Rochas’ 
— was given in it, The second on the list is ‘* Nouvelles 

herchés,” &c., of which the full title is given. 

Mr. Horace Davey objected to the reception of the book. 

Mr. William Fletcher was then recalled and further examined 
by Mr. Moutron in reference to Lorenz’ catalogue. He stated that 
there was a copy of the book in the reading-room of the British 
Museum, open to the public without applying in any way to any 
of the officials. The readers can take it down from the shelves 
without any application. He did not know of his own knowledge 
if the book had actually been consulted. 

Mr. Davky objected to the reception of the book, on the ground 
that it did not prove anything material. 

Mr. MOULTON than said he proposed to deal with the question 
later on, and continued his address, dealing further with the 
plaintiff’s patent of 1876. Dr. Orro there puts it forward that his 
charge is opposed to the others in not being explosive, but that it 
is a gradual combustion instead of an explosion. Now, he had 
asked Sir Frederick Bramwell, and he had got from him two or 
three times this admission, that if you have certain gases to ignite, 
uniform mixture burns more gradually than if it is irregularly 
mixed, and it is quite clear why it does. Supposing it is very rich 
in one part, that burns up so very much more rapidly and produces 
the heat so very much more quickly that it makes up for the slower 
ignition of the latter part. Sir Frederick Bramwell two or three 
times admitted that the combustion was more gradual if it was 
uniformly mixed than if it was not, and, to his astonishment, in 
the re-examination of Mr. Imray it was put forward that the uni- 
form dilution would be slower in its combustion, and that there- 
fore Otto’s invention was that it was not uniformly diluted, and it 
burnt more quickly, As Mr. Imray said, it gets the pressure on at 
an earlier part of the stroke. Now, was he not mght in saying 
that there had been a complete change of front? Dr. Otto 
thought he had changed an explosion into a gradual combustion, 
and that is what the Court of Appeal thought. He says so here 
in his specification, and the witnesses called to support his case say 
that by his arrangement you can get the pressure on so much more 
quickly in the early part of the stroke. Which is true? It seemed 
to him it was almost immaterial to his case. 

Mr. JUSTICE PEARSON : Supposing you substitute for the word 
“‘ gradual” the word “ longer,” will not that be right then? You 
must have—and I am afraid I shall offend against science on this 
part of the case—to begin with, a certain amount of explosion in 
order that you may get your rise of pressure to start with. If you 
have the whole explosion instantaneous, the result, as I understand 
it, is this, that you get your maximum immediately, and having 
got to your maximum, then your power ends, and the rest of the 
power is gone and lost. If, on the contrary, you begin with, if I 
may 80 say, & moderate explosion, and get a rise at once, and then 
let the remainder of the combustion, I will not say be more gradual, 
but be longer, you get a sustained action instead of losing the 
benefit of the heat. 

Mr. MOULTON said he should be delighted that it should be put in 
that way. He should show his lordship that you get just as much 
with the uniform mixture as with the non-uniform mixture. The 
only thing is, if you could keep your mixture non-uniform, you 
would get a very inuch more uniform and more explosive action ; 
but so far as the gradual development of heat is concerned, you get 
that more with the uniform mixture than with the non-uniform. 
Now, this is claiming the gradual development of heat. He had 
got Sir Frederick Bramwell’s statement that it is more gradual 
when it is uniformly mixed ; and he should prove that not out of Sir 
Frederick Bramweli’s mouth alone, 

Mr. JUSTICE PEARSON: Would not the effect of that be—I do 
not wish to interrupt you, but I am obliged to ask you questions so 
that I may understand you—that if you get any gradual combus- 
tion you get an energy so slowly generated that you practically do 
not get the energy that you want? Is not that so? 

Mr. MOULTON said it might be. Asa practical matter, it was 
not so in any of those earlier engines, but he could quite under- 
stand you might, by using a thoroughly unpractical dilution, get so 
slow @ combustion that you would not get the full benefit of what 
you burn; but that does not relate to anything like the Lenoir. 
The Lenoir was substantially about as rapid as the Otto, but what 
he wanted to call his lordship’s attentiofi to was this, that the very 
merit which carried this patent through the Court of Appeal was 
the gradualness of the combustion, wuich prevented the explosive 
action, whereas the very merit that is put forward now is the sud- 
denness of the rise of pressure at the beginning, which gets the 
pressure on at the earlier part of the stroke. 

Mr. Justice PzARsON: I should have thought the merits of 
Otto’s was this, that you get avery rich portion of the charge 
immediately against the touch-hole the moment you fire it. And 
you get, if I may so say, a considerable part of the combustible 
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matter either ignited or exploded, whichever you please. But that 
the result of having air, or air plus residuum, or residuum without 
air, in front of the charge, is this, that a good deal of the com- 
bustible gas has ascended into the residuum irregularly, the conse- 
quence of which is this, that after the original—I must call it— 
explosion, the other combustible part of the gas which has 
ascended ascends more slowly, or, if you like to say so, more 
gradually, I should rather ‘prefer to say burns for a longer time, 
and so assists the power which otherwise would come to a sudden 
conclusion. ; 

Mr. Movtton: That is the case they have attempted to make 
now, and that is the case he would deal with both in fact and law 
directly. But that is not the least the case that was made 
before the Court of Appeal. The learned counsel then read 
extracts from Otto's specification, pointing out that there was 
no doubt that he said the action was not explosive. He does 


not say it will explode at first and afterwards it will tail | graduall: 


off, but he says, ‘instead of an explosion ensuing the flame 
will be communicated gradually from one combustible particle 
to another, thereby effecting a gradual development of heat,” 
not a sudden development of heat first and then a gradual 
tailing off, but ‘‘a gradual development of heat and a correspond- 
ing gradual expansion of the gases which will enable the motive 
yower so produced to be utilised in the most effective manner.” 
Now here they come and say that the great advantage of this is 
that you get your big pressure on in the early part of your stroke, 
that is, you do get a more — action to begin with and then 
you tail off. That is what the patentee never thought of. He 
thought he was going to stop explosion altogether, and you see it 
because he points asa consequence of this that he avoids shock, 
whereas by getting your pressure hard on very early and quickly is 
exactly what would cause shock. What has the gradual keeping 
up of pressure to do with shock? The crank axle does not know 
that pressure is going to be kept up. All it feels is that the 
pressure is suddenly coming on it. If it comes more quickly there 
is the shock. It cannot tell what more charge there is in the 
cylinder; and if it is true that, with this arrangement, the pressure 
comes more suddenly and to a greater extent than with another, 
then it is clear we have more shock; and yet he points out that it 
will save shock, because it is gradual combustion. How is that 
compatible with this: that the merit of this is that it gets pressure 
on at the early part of the stroke? He then dealt with the ques- 
tion of igniting at the richest part. He could not claim that 
as his merit, because he has taken his ignition ready made 
from Hugon. Every engine that ignites at the gas port—at the port 
where the charge comes in—will have that peculiarity. 7 
is the richest part necessarily, and Hugon did exactly the same. 
Of course, there is no doubt that, if you are going to light with a 
gas flame, it is better to light at the gas port, and that is put 
forward now as though the merit was lighting at the richest part, 
but lighting at the gas port was old, and he really only lights at 
the richest part because he lights at the gas port. He lights at 
the back of the hole through which the charge comes, which is a 
hole which is filled with the very charge that has just gonein, It 
is certain that that little hole will have a richer charge in it. It 
will have the charge unmixed with any of the residuum of gases in 
the clearance spaces, or anything of thatkind. There is no novelty 
in that. If he had attempted to claim that, Hugon would have 
been fatal to him. The learned counsel then read further extracts 
from Otto's ification, describing the admission of the —- 
into the eiaier and the action he supposed would take place. He 
then pointed out that if there was anything clear in the explana- 
tion the patentee gives of his invention it is that the products of 
combustion remain behind the piston; the entering charge comes 
next, and there is an intermingling at the margin between the two. 
That was the whole theory of this patent. He then pr d 


has shown none, But the real fact is, that both the two patents, 
taken together, and the reason of the thing, show that stratifica- 
tion does not survive; that there is nothing of the kind ; that it is 
thoroughly mixed up, and that his 1877 patent gives the true 
account of the matter, and that therefore the boasted merit of the 
1876 patent, that it keeps the stratification, is a complete delusion. 
Going further with the original specification, he then.dealt with 
compression and ignition, — out that combustion is described 
as taking place ‘* gradually.” ow, the plaintiff stuck to the 
patent in Otto v. Linford, and said it did burn gradually. That 
was the opinion of the judges. They say he — the explosion 
into gradual combustion. But now this patent suddenly has a new 
meaning, and the meaning is this—the + advantage is that you 
get your pressure so well on at the early part of your stroke ; you 
catch it at the beginning, as they used to say at the University 
with reference to rowing; and that is expressed as ‘ burning 
ly!” Then he goes on as to the regulation of the power 
of the engines, which is by cutting off the gas, and to the descrip- 
tion of the drawings, and he describes engine No. 1 first, which 
there is not the least doubt is claimed just as much as any other, 
but which has not been age nd used, The description of No. 1 
modification was read, Mr, MOULTON contending that if it wasa 
description of the complete engine, it was practically admitted that 
the engine could not work. He would refer to the es when 
necessary, but Sir Frederick Bramwell said that unless you had a 
ary arrangement, the consequence of this description would 
that the port would be full of air; because there is this peculi- 
arity in a slide that is worked either by a cam or an excentric such 
as is described here ; if you open the air port before the gas port, 
it is a necessary co) uence that you shut the gas port before the 
air port. You cannot help it. If you open the air port before the 
gas port, which is necessary according to the description, you have 
to shut the gas port before the air port; and the consequence is 
that the last thing you draw in is air, and that would spoil the 
ignition. But it is quite true that he shows afterwards a method of 
pais by a separate cuts valve which off the gas and air quite 
dependently of this slide. The combined action of the two would 
make ignition possible, but if his lordship was of opinion that this 
specification does not tell the public that there must be this govern- 
ing arrangement, then he thought he was right in saying that it is 
admitted that this would not work, ‘In order to vary the power 
of the engine, the charge of gas or the proportions of the air and 
or vapour may be varied, and such variations may be controlled 

y means of a governor, as will be presently described.” Now it 
says distinctly that ‘‘it may be controlled.” It does not say it 
must be controlled, whereas, if it was not used, this thing would 
not ignite at all. He did not want to be unfair to the patentee at 
all, but this specification is extremely defective—very defective. 
It claims so widely and so greedily that we are justified in looking 
closely at it ; and he said that, further, if we apply to it the same 
canons of construction that are, in his opinion, so very much more 
ungenerously — to the early specifications like Barnett, or 
like Wright, which are rejected for a single mistake, and are re- 
presented to his lordship by the witnesses for the plaintiff as being 
nonsense because of one single error, this patent is thoroughly 
bad for these mistakes. Supposing that ett had put in 
that something might be, instead of that it must be, it would 
have been said that he did not understand anything about it. 
The “‘cushion” was then referred to, Mr. MouLTON pointing out 
that Sir Frederick Bramwell, in his evidence, had alimitted that 
the pressure on the piston-head was the same as on all other parts 
of the cylinder. What then was the value of the cushion? The 
advantage of having the inert gas was that it would take up the 
heat. He did not care where the inert gas was, excepting that it 
is much better that it should be intimately mixed with the com- 





ordinary physical reasoning to show why, in his opinion, this idea 
was absurd. Water can be put into a basin bigger than itself. If 
you put gas into any space it instantaneously fills it, The particles 
of gas mutually repel, and however big a vessel is it fills it out and 
it only makes the gas less dense. Supposing the piston has the 
residuum in that space behind it. What does the residuum do? 
The residuum expands and follows the pisten. You have here 
gas less dense. It does not drag the gas with it as if it was a solid 
matter, because the gas, which consists of rapidly-moving particles, 
simply expands and fills up the space. Into this gas—which is not 
denser than the air, but, on the other hand, is rather less dense— 
there comes a column of entering charge, which enters in the Otto 
engine when in ordinary working at a hurricane speed—sometimes 
at 120 miles an hour. It is tremendous, and a wind at that rate 
would sweep anything away. The tornadoes in America did not 
go quicker than that. It is supposed that that gas when it 
comes pouring in through the port at that pace, and has 
got nothing to oppose it but this rarefied residuum, stops 
and separates regularly on each side and moves the re- 
siduum up. It goes as straight through it as a bullet 
would. It goes straight through it and impinges on the piston 
head and curls round in violent eddies and sweeps the whole 
thing into a mixture at once. He should show an experiment in 
which smoke is drawn into a glass cylinder even quite slowly with 
a piston, and you will see that that is quite sufficient to make it 
rush right up to the head and curl round. But the quicker it goes 
the more violent is the action of the entering gas, the less is the 
gas that is in there capable of resisting it, because it is being more 
rapidly rendered rarefied. The more rapidly the piston moves, the 
more certainly this cleaves its way through. Here we have a man 
setting up the theory that if you get gas entering in at that speed 
it will quietly turn the corner, sp round evenly and move the 
other up. The thing was absurd, and absurd even if you reason 
about it. Such violent action as that would make the mixture 
practically homogeneous instantly, and as for the idea of the 
cushion meray Nags this explosive charge and the piston—on 
which cushion Dr. Otto sat in the Court of Appeal, and found him- 
self very comfortable—if there is any place where unmixed resi- 
duum would exist, it would be the corner of the cylinder as far 
back as possible from the piston. Dr. Otto’s 1877 patent was then 
referred to at some length, Mr. MOULTON arguing fromit that at that 
date the patentee had found out that the gases would project for- 
ward, so causing a uniform mixture. The patent on which the 
plaintiff wanted to win is a patent where stratification exists. His 
next patent shows a shape of the back of the cylinder, where 
stratification does not exist, but there isa uniform mixture. Mr. 
Imray admitted they are sold indifferently with the other shapes 
—that they are called the Otto Silent, and that they work just 
as well. Now, it seemed to him he is immediately in a dilemma; 
either stratification does not exist in his first patent, in which case 
everything is gone, or by taking a method in which stratification is 
absolutely destroyed he gets exactly the same result. Either 
stratification does not exist or it is unimportant. There is no 
way out of that dilemma. Here was a method for destroying 
absolutely the stratification, which was used sometimes with one 
shaped end and i with anoth There was no difference 
between the machines. They were sold indifferently, There was 
no different method of wonian them, and either there was the 
same consequence in both cases, which is, of course, the fact, or if 
there was not the same consequence the destruction of stratifica- 
tion makes no difference, and then there is no utility init, He 
should call witnesses who would prove that the results are the 
same. He should also call a witness—Mr. Clerk—who would tell 
his lordship how difficult it was when he had to invent an engine 
in which it was necessary to keep some air in front of his charge, 
for fear it should meet with this objectionable residuum, and how 
he had to make a special arrangement of a long tapering cone in 
order to get anything of the kind. Otto did not throughout the 
whole of his patent s t that any modifications were necessary 
for getting this stratified condition. He did not even say that the 
1) must be at the end of the cylinder; it might be at the 
side. He said simply: Let your charge go into a chamber where 
there is some residuum. If it was necessary to take special pre- 
cautions to keep the stratification, his patent is bad, because he 








tible charge, because if it is intimately mixed it takes up the 
heat at once. If it is not intimately ined it could exist, as it 
were, as a cushion—it takes up the heat only by the gas being driven 
into it and mixing up withit. It acts like an inert gas ultimately, 
because the temperature is lowered almost immediately under these 
violent actions. With regard to the theory that Otto did so much 
good by teaching people to utilise the residuum, he said that the 
residuum is and always has been a nuisance in gas engines. It is 
extremely difficult to clear it all out, and the result is that if you 
leave it in you have to begin to work with gases at a higher tem- 
perature. If you begin to work with gases at a high temperature 
you lose efficiency. Residuum was always left on account of the 
clearance space in considerable amounts. How did Otto teach 
people that residuum was useful? If you mean that it was better 
than air, he was teaching them what was thoroughly wrong. If you 
mean that it was not so bad as it looked, for it had some 
advantages, that is what they all knew. They knew it was 
inert gas. They knew perfectly well thatif you had your residuum 
in there, you must not have so diluted a charge. They knew 
perfectly well that combustion takes place in the cylinder, and 
the charge you send in mixes with whatever is left in there. This 
is a thing too obvious not to be known. Everybody knew that. If 
what he meant was that after all residuum was inert gas, then 
everybody knew it. There was nothing to tell. He did not know 
what this teaching of the utilisation of residuum was. Sir 
Frederick Bramwell, in the case of Lenoir with the ordinary mix- 
ture and Otto as ordinarily used, was obliged to admit that the 
proportion of inert gas in the one case—in the Lenoir—was at least 
as great as in the other. Therefore, if that was the cause of its 
being a gradual explosion, then Lenoir’s was at least as much. But 
Lenoir’s was much less of it residuum ; therefore Lenoir could work 
at a much cooler temperature, and therefore, although Lenoir had 
not the great advantage of compression, he had more cool air. 
The astonishing t was how any person could get up and talk 
about the presence of inert gas rendering the combustion more slow 
as being a merit of this patent, in a world where the atmosphere is 
not pure oxygen, when four-fifths of everything you use has got to 
be inert gas. And if you couple with that the fact that they 
deliberately use more t they knew was necessary—well that a 
man as acute as Sir Frederick Bramwell could not see that, by 
— that down as a merit of the patent he was proclaiming its 
venerable antiquity, he never could understand. Just take Million’s 
in this consideration. Just look at the engine which he proposed, 
which he should show his lordship could be made a working engine 
uite easily, without any difficulty at all; just see there, the man 
deliberately contemplates one-third of the cylinder being full of 
residuum. He did not have a spring piston to remove the residuum 
—it would have made great complication. Otto did. Otto, before 
he finished his long cycle of inventions, made a desperate effort to 
get rid of this wretched residuum. He actually put such a com- 
plicated arrangement asa spring piston in the middle of a chamber 
where such violent actions take place as in the igniting chamber of 
@ gas engine, where above everything you want simplicity; he 
actually put a spring piston there in the hope of getting rid—and 
uite naturally, in the hope of getting rid—of this precious resi- 
) mmol the utilisation of which is supposed to be his great glory. 
It is true, he says gases of slower combustion; but the thing is 
exactly the same. He says petroleum vapour, or coal gas. He 
never suggests that anything depends in the first patent on the 
rate at which the thing ignites, and if the wonderful thing which 
revolutionised gas engines was finding that the residuum was very 
useful, it is strange to find the apostle of residuum after five years 
maturing of his wisdom doing his best to expel every atom of it. 
He should show his lordship by another inventor, Mr. Clerk, whose 
inventions in this respect had the very highest merit, that he 
would sacrifice a great deal to | aw rid of his residuum, and that the 
thing that he tried most to do in his engine was to get rid of it; 
and in proportion as he succeeds in that way so the efficiency of 
the engine goes up. Therefore, all he could say was, the claim 
that Otto taught the world the great advantage of residuum once 
more reduces itself toa dilemma. If he said it was an advantage, 
~ a If he did not say it was an advantage, what did 
6 say 


(Zo be continued.) 





STEAM ON CANALS. 

Mvcu is being said just now.about extending the utility 
of canals, and employing them in competition with rail- 
ways for the carriage of goods. On Saturday last Mr. 
Alderman Bailey, of Salford, delivered his address on 
taking the chair as president of the Manchester Society of 
Engineers, and he selected as his subject the use of steam 
for canal boat propulsion. The demands on our space 
preclude us from reproducing this interesting paper in 
full. The following extract, however, will be found to 
contain much suggestive and valuable information. It 
— to haulage by steam on the Leeds and Liverpool 

anal ;:— 

From the year 1855, several attempts have been made on the 
Leeds and Liverpool Canal to introduce steam towage, and in the 
year 1879 the company tried a screw steamer with compound con- 
densing engines, to tow six 40-ton barges on a river or deep canal; 
this was a tug-boat and carried no cargo. It was very quickly 
discovered that it was next to useless on a shallow canal, the 
section of that particular waterway only averages from 40ft. to 50ft. 
in width at the surface, with flat sloping sides under water tapering 
down toa mid-channel or gutter with an average depth of only 44ft., 
inasmuch as with that depth—in mid-channel only—a screw pro- 
peller of sufficient diameter could not be used to utilise the power 
of the engines, without a very great amount of “slip” and churning 
of the water instead of doing useful work, it was also found that 


when the le bstruction took place by meeting other barges near 
bridges, or curves, causing the slowing up or stoppage 
entirely of ig, the barges in tow would—to use the words of 
my inform:: insist on pell mell into one another, for 


running 

the simple reason that they could not apply a brake, and further, 
they used to get zig- ed across the canal in every direction, 
which often caused a delay of fifteen or twenty minutes before all 
could be marshalled and got under weigh again. Another attempt 
has since been made, which utilised the power of the engines with 
more success. Two narrow boats of about 5ft. beam were braced 
side by side under one deck, with a longitudinal space of about 3ft. 
between each, and in this space was one paddle-wheel with 
a long stroke horizontal engine on deck over each boat— 
two engines—driving a crank on each end of the paddle-shaft, 
set at right angles, and across the deck stood a locomotive 
boiler, each boat carrying its own proportion of the weight of the 
boiler; the funnel had to be p) at an angle of 45 deg., so as to 
get under the very low bridges. This steamer towed fairly well 

ve barges of coal, but caused a great waste in the canal, to the 
manifest injury of the banks, and was subject to the steering diffi- 
culties whenever any obstruction took place, which in this canal 
are frequent, owing to its very tortuous character, some idea of 
which may be formed when it is stated that although the distance 
between Liverpool and Wigan is only 19 miles by railway, it is no 
less than 34 miles by cana), and between Liverpool and Leeds by 
rail is 80 miles; it is 128 miles by canal. In towing a train of five 
or six barges there was enormous delay in getting through the locks, 
of which there are no fewer than ninety-three between Liverpool 
and Leeds. Mr. W. Wilkinson, of Wigan, having given considerable 
attention to these difficulties, suggested the utilising of the ordi- 
nary barges as tugs by putting in small engines just of sufficient 
power to drive a screw propeller as large as could be made avail- 
able without a large percentage of positive ‘‘ slip,” and further, to 
make each tug carry a paying cargo. In conjunction with Mr. 
Charles White, the company’s engineer, Mr. Wilkinson fitted 
up one of the barges with engines. When tried it was found 
that it would tow two others very nicely at two miles an hour, 
and in some parts of the canal where the depth is a little 
greater, the speed would rise to 24 and 2? miles an hour; and 
under similar conditions, with only one barge in tow, as high as 
3} to 34 miles an hour, but at the latter speed the displacement 
sets up a rolling wave along both banks, which does injury, 
whereas at 2 to 24 miles an hour there is no perceptible 
disturbance of the water at the sides, and only a very slight dis- 
turbance in the centre, which is beneficial, as it keeps the mid- 
channel well dredged and maintains a good waterway. The suc- 
cessful working of the first steamer was so great that since that 
time Mr. Wilkinson’s firm have fitted up fifteen or sixteen more 
for the same canal, in addition to one for towing through Foul- 
ridge Tunnel, one mile in length. This tug has both ends alike, 
with two propellers, one at the bow and one at the stern ; likewise 
a rudder at bow and stern, so that the boat does not require to be 
turned about at each journey. Prior to the adoption of this tug 
all barges had to be worked through the tunnel by the men, who 
laid on their side on the gunwale of the boat, pushing it along 
with their feet against the tunnel wall, and taking 2 to 24 hours to 
travel the mile, whereas the tug tows two and three loaded barges 
ata time the same distance—one mile—in twenty to twenty-five 
minutes, the only hands required being the engineer aad helmsman. 
The engine and boiler are placed as far aft as possible. The illus- 
tration on the wall is from a drawing kindly sent to me by Mr. 
Wilkinson. The form of pent is the result of a very exhaus- 
tive and costly series of experiments; with full-sized ones in 
actual work, it gives the best results in shallow waters. It would 
not, however, well adapted for deep water towage. The 
helmsman can perform the following duties without leaving his 
helm, viz.: start, stop, or reverse the engines, lower the funnel at 
bridges, blow the whistle, and use the auxiliary steam jet for 
funnel; he can also observe the condition of his boiler, for he 
has the water gauge and steam gauge in full view before him. 
As to the carriage rates charged by the Leeds and Liverpool 
Company, they vary eg to 2d. per ton per mile, the lower 
rate being for minerals, , &ec., and the higher for manufactured 
goods. The steamers have conduced much to the punctuality and 
regularity of working on the canal. When compared with horse 
towage, they have accelerated the speed some 40 per cent. The 
use of steam has also somewhat raised the status of the bargee, it 
being his ambition to be promoted from a horse barge to a steamer. 
It may not be unimportant to state that there is a moral aspect 
in the change from the old to the new, for thanks to the definite 
and regular conditions, the bargee lives in a house along with his 
wife and family, instead of having to live on board, so that the 
disgraceful and wretched conditions of canal boat life, so earnestly 
and ably exposed by Mr. Smith, of Coalville, have been removed. 
Cost of Steamer for Twenty-four Hours’ Work, Towing two Barges 

fully loaded on the Leeds and Liverpool Canal. 
STEAMER. 


One captain .. 
Ome mAbe 6c cs se ce) oe ce te te oe 
Two ordinary hands .. .. .. .. .. .. 
Gas coke for engines—24 cwt. at 6s. 8d. per ton 
WeewOTb, GREG. 4. ck ky ce cc ce ae 
Oil—2 quarts at 10d... .. .>.. 
Stores, waste, and lights .. Nis fag 
Two BaroEs. 
Two captainsat 45.4d. 2. 0. 0. ce ewe we 
Two ordinary handsat4s. .. .. «2 «2 os « «o« 
Five per cent. interest and 10 per cent. depreciation on 
first cost of steamer and barges (£1000) for one day .. 
Tider Pet owns of steamer and barges fer repairs per 
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£3 18 

Distance averaged in twenty-four hours, including locks, forty 
miles. Weight carried: Steamer, 35 tons; barges, each 40 tons; 
total, 115 tons. Carried forty miles for £3 1s. 8d., or for 100 miles, 
&7 14s, 2d., which gives a cost of about one-sixth of a penny per 
ton per mile. If 1d. per ton per mile is charged, this will give a 
profit of £30 on this cargo on 100 miles. Iam much indebted to 
Mr. Wilkinson for his great courtesy in giving me facilities and 
informatiou about these experiments, 
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THE PNEUMATIC DYNAMITE GUN. 


(For description see page 65.) 
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LADLES FOR CARRYING MOLTEN IRON AND STEEL. 
MESSRS, STEVENSON AND CO., PRESTON, ENGINEERS. 
(For description see page 72.) 
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HEAVY VERTICAL SLOTTING MACHINE 


Ait 


\ 
N 
Hy 


RUT 


HEAVY VERTICAL SLOTTING MACHINE. 


THE accompanying engraving illustrates a 20in.-stroke slotting 
machine which has been carefully designed toembody many im- 
provements upon the slotting machine as ordinarily constructed. 
The machine is of massive proportions, and is driven by strong 
and well-proportioned gearing, large four-speed cone, and fly- 
wheel. It is capable of giving a variable stroke up to 20in., the 
stroke being regulated by a simple arrangement as follows :— 
The head of the crank-pin, which works in the slot of the link, 
is fitted with a screw to move it across the disc, and one end of 
the screw has a mitre-wheel fixed upon it, and a shaft running 
through the disc-shaft has another mitre to gear in with the 
preceding one. Consequently the stroke can be adjusted at 
the outside of the main driving-wheel, the shaft end being 
squared to receive a handle. The ram is adjusted in the length 
of its stroke from the front of the machine by a handle and pair 
of mitre-wheels, one being coupled to the vertical screw. The 
rain is provided with a long bearing, so that it is steadied direct 
in its stroke ; and it is also provided with a compensating 
balance lever, which steadies the stroke in any position and takes 
up any drop there may be in the slide connections ; it also gives 
a quick return motion to the ram, the motion being imparted 
from the slide block on the crank pin in disc, The connecting 
rod to the ram is attached at the extreme end of the lever, so 
that a direct pull is given to the ram without side pressure, 
thereby relieving the ram slide of considerable wear on tear. 

An important advantage of these machines is that all the 
Movements are worked from one side of the machine, and are 


Within easy control of the workman ; therefore any motion cap 
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be engaged or disengaged almost instantly. The machine is 
fitted with compound slides—self-acting in the longitudinal, 
transverse, and circular traverses—by means of improved double 
catch boxes, so arranged that the traverse can be started or 
reversed instantly. It will admit 6ft. 6in. in diameter and 
2ft. Sin. in depth, with a longitudinal traverse of 3ft. 6in., and 
transverse ditto of 2ft. 6in., circular table 3ft. 6in. diameter. 
Complete with the overhead driving apparatus, &c., all the 
wrought iron working parts are properly case-hardened. The 
machine is constructed by Messrs, Geo, Booth and Co., Halifax, 
is fitted up in their usual style, and is a fine specimen of a 
modern engineering tool. The approximate weight is 10 tons. 








THE PNEUMATIC DYNAMITE GUN. 
THE engraving, page 64, represents the pneumatic gun which, “at 
a recent trial, threw 100 lb. of explosive gelatine a distance of 
nearly two miles. It is 60ft. long, has a bore of 8in. diameter, 
and is made of tin. iron lined with y of an inch of brass, The 
barrel is supported and stiffened by a light but strong iron 
frame, at the centre of which is a pivot, about which the gun 
may be revolved, the breech end being provided with wheels 
that run upon a circular track. The gun is elevated and 
depressed by means of a piston, whose cylinder receives air from 
the eight reservoirs placed upon the frame beneath the barrel ; 
this piston presses upon the gun just forward of the trunnions 
to elevate the barrel ; upon the air being allowed to escape slowly, 





the barrel lowers by gravity. To the pistons of two cylinders 
located at the pivot are secured the ends of wire ropes, one of 





which is guided by properly arranged pulleys to the rear part of 
the frame, where it is fastened ; the other rope is fastened to the 
other side of the frame. The gun may be rapidly turned in 
either direction by admitting air to the proper cylinder. 

An arm at the centre of one of the trunnions, through which 
the air passes to the gun, operates an auxiliary valve, which in 
turn moves the main valve, opening the passage to the chamber 
behind the projectile. From the instant of its start the full 
pressure of the air in the reservoirs is exerted upon the projec- 
tile until it reaches the muzzle, when the valves are automati- 
cally closed, thereby preventing waste of air. The reservoirs— 
each of which is 20ft. long, 12in. outside diameter, and made of 
iron }in. thick—contain enough at 1000 lb. pressure to dis- 
charge the gun six times ; but as they can be continually re- 
supplied with air by the compressor, there need be no delay in 
firing. All?movements are controlled from the platform. 

The cartridge consists of two parts ; the forward or head por- 
tion consista of a brass cylinder 40in. long, having a conical cap 
12in. long. In the tube are placed 100 lb. of explosive 
gelatine ; through the centre of the dynamite is a fulminate of 
mercury exploder, from which a rod leads to the point of the 
cap. This device is for the purpose of exploding the charge by 
concussion. In order that the charge may be exploded in case 
of failure of the above device, a dry battery, placed in a little 
recess in the tailpiece of the cartridge, is connected with the 
fulminate exploder ; the battery begins to work upon being 
brought into contact with water, and the gelatine is exploded. 
The wooden tailpiece of the cartridge is 51in. long, and guides 
the projectile in its dight,”—Scientijic American, 
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THE ROYAL INSTITUTION. 





WHAT IS THE ORIGIN OF METEORITES 

On Saturday, January 9th, Professor Dewar delivered the 
sixth and last of his series of lectures at the Royal Institution 
on “The Story of a Meteorite.” He said that cosmic dust is 
found on arctic snows and upon the bottom of the ocean ; all 
over the world, in fact, at some time or other, there has been a 
large deposit of this meteoric dust, containing little round 
nodules found also in meteorites. In Greenland some time 
ago numbers of what were supposed to be meteoric stones were 
found; they contained iron, and this iron, on being analysed at 
Copenhagen, was found to be rich in nickel. The Esquimaux 
once made knives from iron containing nickel, and as any such 
alloy they must have found and not manufactured, it was sup- 
posed to be of meteoric origin. Some young physicists visited 
the basaltic coast in Greenland from which some of the sup- 
posed meteoric stones had been brought, and in the middle of 
the rock large nodules were found composed of iron and nickel ; 
it, therefore, became evident that the earth might produce 
masses not unlike such as come to us as meteorites. The 
lecturer here exhibited a section of the Greenland rock con- 
taining the iron and nickel alloy, mixed with stony crystals, 
and its resemblance to a section of a meteorite was obvious, 
It was 2} times denser than water, yet the whole earth is 
54 times denser than water, so that if we could go deep enough 
it is not improbable that our own globe might be found to con- 
tain something like meteoric iron. He then called attention to 
the following tables :— 





El tary Subst Found in Meteorites. 
Hydrogen. Chromium. Arsenic. 
Lithium. Manganese. Vanadium ? 
Sodium. Iron. Phosphorus. 
Potassium. Nickel. Sulphur. 
Magnesium. Cobalt. Oxygen. 
Calcium. Copper. Silicon. 
Aluminium. Tin. Carbon. 
Titanium. Antimony. Chlorine. 

Density of Meteorites. 
Carbonaceous (Orgueil, &c.) .. .. .. «. 19 to 3 
PO eae - $0,, 32 
Peridotes (' igny, &c.) .. - 85, — 
Ordinary type (Saint Mes) .. .. . 2 8 
Rich in iron (Sierra de Chuco) .. - 65 ,, 70 
Iron with stone (Krasnojarsk) .. .« Saute 
SEED 5. ab ss db 96 “eee . 1, 89d 
Interior of the Earth. 

Parts 

of the Density. 

radius. 
oo . 110 
O11 10°3 
02 96 
03 89 
0-4 83 
05 78 
06 74 
07 71 
0s 6°2 
09 50 
a3 2°6 


Twice a year, said Professor Dewar, what are called “ falling 
stars” may be plentifully seen ; the times of their appearance are 
in August and November ; although thousands upon thousands of 
such small meteors have passed through our atmosphere, there 
is no distinct record of one having ever fallen to the earth 
during these annual displays. One was said to have fallen 
recently at Naples, but on investigation it turned out to be a 
myth. These annual meteors in the upper air are supposed to 
be only small ones, and to be dissipated into dust and vapour 
at the time of their sudden heating; so numerous are they, 
that 40,000 have been counted in one evening, and an exception- 
ally great display comes about once in 33} years. The infer- 
ence from their periodicity is, that they are small bodies moving 
round the sun in orbits of their own; and that whenever the 
earth crosses their orbits, thereby getting into their path, a 
splendid display of meteors results. A second display, a year 
later, usually follows the exceptionally great display just men- 
tioned, eonsequently the train of meteors is of great length. 
Some of these meteors just enter the atmosphere of the earth, 
then pass out again for ever, with their direction of motion 
altered by the influence of the attraction of the earth. He here 
called attention to the accompanying diagram of the orbits of 
meteors. 
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The lecturer next invited attention to a hollow globe of linen 
or some light material ; it was about 2ft. or 2ft, 6in in diameter, 
and contained hidden within it the great electro-magnet weigh- 
ing 2 ewt., so often used by Faraday in his experiments. He 
also exhibited a ball made partly of thin iron ; the globe repre- 
sented the earth, for the purposes of the experiment, and the 
ball a meteorite of somewhat large relative size. The ball was 
then discharged at the globe from a little catapult ; sometimes 
the globe attracted the ball to its surface, and held it there ; 
sometimes it missed it, but altered its curve of motion through 
the air. So was it, said the lecturer, with meteorites when they 
neared the earth. Photographs from drawings, by Professor A. 
Herschel, of the paths of meteors as seen by night, were pro- 
jected on the screen; they all seemed to emanate from one 
radiant point, which, said the lecturer, is a proof that their 
motions are parallel to each other ; the. parallel lines seem to 
draw to a point at the greatest distance, for the same reason 
that the rails of a straight line of railway seem to come from a 
distant central point. The most interesting thing about the 





path of a company of meteors is, that a comet is known to move 
in the same orbit; the comet heads the procession, the 
meteors follow, and they are therefore in all probability parts of 
comets, although everything about these difficult matters cannot 
as yet be entirely explained ; enough, however, is known to give 
foundation for the assumption that meteorites and comets are 
not very dissimilar. 

The light of a meteorite is not seen until it enters the atmo- 
sphere of the earth, but fallen meteorites can be vaporised by 
electricity, and the light emitted by their constituents be then 
examined with the spectroscope. The light of comets can be 
directly examined, and it reveals the presence in those bodies of 
sodium, carbon, and a few other well-known substances. He 
would put a piece of meteorite in the electric arc to see what 
light it would give ; he had never tried the experiment before. 
The lights of the theatre were then turned down, and the 
discourse was continued in darkness ; among the most prominent 
lines visible in the spectrum of the meteorite, Professor Dewar 
specified magnesium, sodium, and lithium. “ Where do 
meteorites come from ?” said the lecturer. It might be, he 
continued, that they were portions of exploded planets, or had 
been ejected from planets. In this relation, he should like to 
explain the modern idea of the possible method of construction 
of our own earth. He then set forth the nebular hypothesis 
that at some long past time our sun and all his planets existed 
but as a volume of gas, which in contracting and cooling formed 
a hot volume of rotating liqvid, and that as this further con- 
tracted and cooled, the planets, and moons, and planetary rings 
fell off from it and gradually solidified, the sun being left as the 
solitary comparatively uncooled portion of the original nebula. 
In partial illustration of this, he caused a little globe of oil, 
suspended in an aqueous liquid of nearly its own specific gravity, 
té rotate, and as it rotated it was seen, by means of its magni- 
fied image upon the screen, to throw off from its outer circum- 
ference rings and little globes. 








TRIPLE EXPANSION ENGINES. 


As illustrating the wth of the triple expansion system, we 
give the following table, showing the number of steamers having 
triple or quadruple expansion be ry and boilers fitted with Fox’s 

tent corrugated furnaces, e by the Leeds Forge Company, 
a during the year 1885, showing the ports to which ‘the flues 
were delivered :— 





No. of Fox's 








| 
Ports. No. of steamers,’ patent corrugated 
| | ‘urnaces, 

Glasgow and West of Scotland .. 44 | 470 
East of Scotland .. .. .. .. 8 55 
Tyne .. 27 267 
ear .. se 40 oe oe 0 os 17 104 
TT <6. 00 «2 ©» 00 $2. o- 7 98 
Hartlepool. . ae ee 20 } 160 
Stockton 20 } 95 
ee oe 3 | 66 
SS ee eee 8 | 76 
Liverpool, Birkenhead, and Bristol .. ll 82 
- <<» es byee es es es + 88 
U.S. America and foreign .. 10 125 
Total .. 189 1656 


HER MAJESTY’S SHIP HOWE. 
THE Howe, armour-plated barbette ship of the Admiral class, of 
tons displ t luded an exhaustive and very satis- 


factory series of engine trials in the Solent on Thursday week. 
Launched at Pembroke on April 29th, the fitting of the hinery 





accessible, they are at the same time out of the way of the stokers, 
The manufacturers contracted to develope 7500 indicated horse- 
ted with natural draught, and 9500-horse power under forced 

raught, with a moderate air pressure. These anticipations have 
been largely exceeded, as will be seen from the particulars given 
below. These show the best results which have yet been obtained 
in vessels of the Howe class, and it will be observed that the 
indicated horse-power per foot of fire-bar, which is perhaps the 
crucial test of performance, is very high. 

The four hours’ full-power trial with natural draught was com- 
pleted on Tuesday last week, when the following mean results 
were obtained, care being taken to limit the power indicated as 
nearly as possible to the contract power:—Steam in boilers, 
88°25 lb. ; vacuum, starboard 29°8in. and 28°8in., port 29in. and 
28°5in. ; revolutions, 94°3 starboard, and 94°2 port ; mean pressure 
in cylinders, 43'51b. high and 9°86 lb. low on the starboard side, 
and 44°4 Ib, high and 10°2 lb. low on the port side ; indicated horse- 
power, 3810°61 starboard, and 3922°81 port, giving a collective 

wer of 7733'42 horses. The mean speed realised was 15°872 

nots an hour, which was highly satisfactory. The coal consump- 
tion per unit of pe per hour was 1°99 1b., which, as the bunker 
capacity is equal to the storage of 1200 tons of coal, would enable 
the ship to steam eight days at a speed of 16 knots, and to travel 
the distance from England to New York without easing her 
engines. 

On Thursday week the Howe was put through an important 
series of trials on the measured mile in Stokes Bay, with open 
hatches, for the purpose of determining the curve of power at 
various speeds for the instruction of the Constructive Department. 
The runs were made at comparatively low rates of speed, but such 
as would be normally employed during a cruise, the whole of the 
boilers being used. Four runs with and against the tide were 
made. The ship is propelled by two four-bladed screws, 
having a diameter of 15ft. 6in. and a mean pitch of 19ft. 5}in., 
and the first trial was intended to have been made at eight 
knots, but, as the ship went much easier than was antici- 
pated, the estimated number of revolutions to secure the desired 
speed gave her, as will be seen, nearly a knot more than 
was expected. The results of the initial series were :—First 
run; Boiler pressure, 851b.; revolutions, 45°7 starboard and 43 7 

rt; collective indicated horse-power, 989°11; speed, 8°6 knots. 

nd run: Boiler pressure, 8541b.; revolutions, 54°5 and 53:1; 
horse-power, 1194°83; speed, 7°9 knots. Third run: Boiler pres- 
sure, 85 lb.; revolutions, 53°4 and 51°5; horse-power, 1192°6; speed, 
10°5 knots. Fourth run: Boiler pressure, 82 lb.; revolutions, 53°2 
and 51°6; horse-power, 1138°8; speed, 7°4. Mean results: Boiler 
pressure, 84'3 lb.; revolutions, 51'7 and 50; horse-power, 1128'8; 
speed, 8937. The ship was next driven at 10 knots, with the 
following expenditure of power:—First run: Boiler pressure, 
81 lb.; revolutions, 57°3 and 60; horse-power, 1588°3; speed, 
12 knots. Second run: Boiler pressure, 82 lb.; revolutions, 
59°4 and 60°2; horse-power, 1657; speed, 8°6 knots. Third 
run: Boiler pressure, 83lb.; revolutions, 59°8 and 60; horse- 
power, 1782°2; speed, 11°5 knots. Fourth run: Boiler pres- 
sure, 84 lb.; revolutions, 61 and 60°7; horse-power, 17834; 
speed, 9°2. Means: Boiler pressure, 82°51b.; revolutions, 59 3 
and 60°2; horse-power, 1702°2 ; speed, 10°2 knots, The final runs 
were made at 13 knots, First run: Boiler pressure, 83 1b.; revolu- 
tions, 795 and 797; horse-power, 41027; speed, 14°2 knots, 
Second run: Boiler pressure, 81°51b.; revolutions, 79 and 792; 
horse-power, 4066°6; speed, 12°8 knots. Third run: Boiler pres- 
sure, 83lb.; revolutions, 774 and 79°6; horse-power, 4084'1; 
speed, 13°5 knots. Fourth run: Boiler pressure, 81°5 lb.; revolu- 
tions, 78°8 and 79°5; horse-power, 4096; speed, 13°4 knots. Means: 
Boiler pressure, 82°25 1b.; revolutions, 78°7 and 79'5; horse-power, 
4087°3; speed, 13°386 knots. 

The final trial, and the most important one of the series, came 
off on Thursday last, when the ship was steamed at full power 
under forced draught with closed stokeholes. As will be observed, 
some remarkable results were obtained. The run was continued 
for four hours, with the following half-hourly observations :— 








on board was taken in hand by the contractors at the end of May, 
and she was brought round to Portsmouth under steam on 
November 14th to undergo her official trials and complete for sea. 
Though the engines, however, were erected with remarkable 
tech, the ship herself is little more than a mere shell 
and it will take a long time to complete her equipment and 
internal fitments, which really demand more thinking out 
than the construction of the hull. But, while necessarily 
light, she was for the purposes of the practical trials to which she 
was subjected immersed to her load draught, by filling her double 
bottom and forward and after water chambers with water. By 
these means the vessel was brought down to 26ft. 8in. forward and 
27ft. 3in. aft, thereby securing a mean draught of 26ft. lin. 
During the trials, which were continued over three days, the Howe 
was under the command of Captain Tracey, of the Portsmouth 
Steam Reserve, the machinery being in charge of Mr. Robert H. 
Humphrys, of the contractors’ firm, and among those who were 
officially present to observe the working of the engines and the 
behaviour of the ship under different rates of speed were Mr. 
James Wright, C.B., ineer-in-Chief of the Navy, and Messrs. 
Sennett and Wildish, from the Admiralty; Mr. Alton, Chief 
of Machinery; Mr. Robert Barnaby, constructor; and 
Mr. Corner, of the Steam Department of the Dockyard. With the 
exception of the second day, the weather throughout the trials was 
boisterous, the wind blowing with a force of from six to seven, 
with a choppy sea. 

The Howe is fitted with twin-screw vertical compound engines 
by Messrs. Humphrys, Tennant, and Co., Deptford, on their well- 
known three-cylinder principle. Each set of engines has one high- 
pressure cylinder 52in. in diameter, exhausting into two low- 
pressure cylinders 74in. in diameter, supported in front by 
wrought iron columns turned bright, and at the back by cast 
iron frames which form the piston-rod guides. The stroke is 
3ft. 9in. There are four brass condensers, two to each set of 
engines, 5ft. 7}in. in diameter, containing 4250ft. of cooling 
surface in each, and thus giving an aggregate of 17,000ft. The 
air pumps, of which there are two to each condenser, buckets, and 
covers are made of brass, and are worked directly off the low- 
pressure cylinders. The sole plates for carrying the crank shafts 
are made of steel, and are bolted on to box girders built into and 
forming of the structure of the ship, thus forming a very 
light strong foundation upon which the main engines are 
erected. The slides are of the usual double-ported description, 
and are worked by link motion with solid sectors. Being at right 
angles with the low-pressure ones, the high-pressure slide is actuated 
by a rocking lever. Automatic steam auxiliary engines, as well 
as hand gear, are saa for working the slides. The crank shafts 
are formed of hollow steel made in three interchangeable lengths, 
and fitted with automatic centrifugal lubricators. The general 
design of the engines is Mey A simple and all the moving parts are 
highly accessible. The platform arrangements have been well and 
carefully considered, and leave plenty of room everywhere for the 
accommodation of the engineering staff—a matter which, though 
of great importance, is, we fear, very often lost sight of. Another 
feature worthy of remark is the auxiliary condenser, which has 
been provided for the purpose of condensing the steam used in all 
the numerous auxiliary engines throughout the ship, and from 
which the condensed steam is pumped into the feed tanks, and used 
for the main boilers, This admirab ement enables the main 
condensers to be reserved exclusively for the use of the propelli 
engines, and insures a proper vacuum being maintained at 
times. There are twelve boilers, made of in-Siemens steel, 
and designed to work at a pressure of 90 lb, on the inch. They 
are placed in four separate stokeholes divided by longitudinal and 
transverse bulkheads. Each boiler compartment is furnished with 
a double-cylinder feed pump. The forced draught fittings are 
arranged on Messrs, Humphrys’ usual plan, the fans and engines 
for driving them being placed high up in the stokeholes, While 








Boiler Vacuu Revolutions. 





pressure | Collective 
1b. Starbd. Port. Starbd. Port. aca 
89 29°0 28°0 107°9 106°9 | 11,953-7 
89 29°5 28°5 106°8 107°3 11,892°4 
90 29°5 | = =29°0 107°7 109°0 12,159°4 
89 | 29°5 | 28°5 106°7 103°6 11,463°5 
88 20°5 | «= -28°5 106°7 105°4 11,554°1 
89 | 29°7 28°5 106°7 106°3 11,670°7 
89 29°7 28°5 106°6 106°0) || 11, 580° 
89 29°5 28°5 106°5 105°8 | =(11,815°3 





The means of the entire four hours gave the following results : 
Steam in boilers, 89 lb.; vacuum, forward 29°75in. and aft 28°87in. 
on the starboard, and 27°78in. forward, and 28in. on the port side ; 
revolutions, 106°9 and 106°3 starboard and port respectively ; mean 
pressures, 59°1 lb. and 141b. starboard, and 59 1b. and 131b. port 
engines; indicated horse-power, starboard 5950°82, and port 
5761. These averages give a total collective power of 11,711°'8 
horses, being over 2200 horses beyond the contract, and nearly 
16 horses per foot of grate surface, the highest result yet 
obtained from any ship in her Majesty’s service, and surpassing the 
performances of the ney, a sister ship, engined by the same 
makers. Gratifying, however, as was the amount of power 
developed, the result was not unexpected, as 12,086-horse power 
had been obtained at a preliminary trial. The coal consumption 
amounted to 2°17 lb. per horse per hour, the rate of consumption 
enabling the Howe to steam for five days with her designed coal 
supply and to traverse about 2000 miles at the mean speed realised. 
This was at the rate of 16°936 knots an hour, but it was evident to 
all on board that under more favourable auspices of weather she 
would have been able todo more. The engines worked without a 
hitch during the day, and there was no occasion for easing down 
the engines throughout the trial. There was an abundant and 
uniform pressure of steam, and there was little vibration from the 
screws. On the conclusion of the trial the Howe returned into 
harbour, and will be advanced to completion for service with all 
possible speed. 








New STEAM Frere ENGINES FOR THE MANCHESTER CORPORATION, 
—The Manchester Corporation have just placed an order with 
Messrs. Merryweather and Sons, of London, for two of their type 
of double-cylinder steam fire-engines, Greenwich pattern, each to 
deliver 750 gallons per minute, and of similar design to that 
exhibited at the International Inventions Exhibition, which secured 
a gold medal—the highest award. The Manchester Corporation 
arrived at this decision after the Fire Brigade Committee had 
witnessed a special test of an engine of this class at the Pomona 
Gardens, Manchester. The trials took place before the eminent 
engineers, Mr. Alderman Hopkinson, C.E., and Mr. Alderman 
Schofield, as well as the Chief-constable, Mr. Malcolm Wood, and 
the veteran fire chief, Mr. Superintendent Tozer and Mr. Deputy- 
superintendent Savage. At the trials steam pressure was main- 
tained to 1201b., and the water pressure averaged 135lb. The 
engine threw a splendid stream through a nozzle of 1gin. diameter 
to a horizontal distance of 194ft., and it is estimated that under 
favourable conditions of weather a horizontal distance of 225ft. 
would be reached, and a height of 190ft. obtained. The boiler, 
which is of the quick steam-raising type, is capable of generating 
steam from cold water to 1001b. pressure in from six to seven 
minutes from lighting the fire. This engine is greatly admired by 
experienced engineers, as it is very light in weight considering its 
great capabilities. The design is very simple, the working parts 
are easily accessible, and the workmanship of the engine generally is 
of the highest finish and construction. It is arranged to be stoked 
from behind whilst travelling to a fire, and the working parts are 
equally distributed over the carriage. 
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RAILWAY MATTERS. 


A SATISFACTORY gripper for heavy cable railway purposes has 
not yet been devised, but one is besoers Ph 4 

Russi is preparing to celebrate in March the semi-centenary 
of the commencement of her railways. 

Last week a train, conveying troops, was wrecked near Valdivia, 
Chili. Thirty persons are said to have been killed, including 
eleven officers, 

ARRANGEMENTS have been made with the London and South- 
Western Railway Company by the Amalgamated Society of Rail- 
way Servants for carrying out a series of trials with safety couplings 
for railway carriages and wagons. 

THE Z'imes Brussels correspondent writes :—‘‘ It is stated that 
the King of the Belgians has transferred for 10,000,000f., to a syn- 
dicate of French bankers, the authorisation, given by the French 
Government as payment for the Kwilu-Nyaly district, to hold a 
lottery to the amount of 20,000,000f. in France. This sum is to be 
employed in the construction of steamers for the Upper Congo, 
the making of roads, and other improvements in the new State.” 

THE Chicago Railway Age, describing the American railway 
wreckage for 1885, says that 22 railways, with 3156 miles of line, 
141,000,000 dols. of debt, and 137,000,000 dols. of capital stock, 
were sold under foreclosure and re-organised ; 44 railway com- 

nies, with 8386 miles of line, 198,000,000 dols. of debt, and 

87,000,000 dols, of capital stock, failed to meet their obligations 
during the year, and possession was taken of the lines by the 
Courts for the benefit of the creditors, 

ALTHOUGH not yet officially announced, it is understood that 
the four months’ trials of various mechanically-moved tramway 
cars has regulted in the determination of the jury to award the 


first prize to the Compagnie Electrique, for the car propelled by | & 


electric motor and storage batteries, and the gold medal to Mr. 
W. R. Rowan, for his steam car. An interesting paper was read 
on Wednesday evening, at the Society of Arts, by Captain Douglas 
Galton, on the results of the experiments. 

Mr. R. Bore, for many years superintendent of the carriage 
works of the London and North-Western Railway at Wolverton 
and Orewe, has, the Leeds Mercury says, retired from that position, 
and Mr. Parker, the son of a chairman of one of the metropolitan 
lines, has received the appointment. Mr. Geo. Wadsworth, the chief 
accountant at Crewe, has re , and Mr, Macrae has been 
appointed tothat position. Itis reported that extensive alterations 
are in contemplation in connection with various departments of 
the railway works. 

THE Belgian Minister of Railways, Posts, and Telegraphs and 
M. Belpaire, president of the Administrative Council of the 
Belgian State Railways, accompanied by the leading officials, have 
made a trial of two t of tramway trains, which it is proposed 
to organise for slight distances. They went from the Luxemburg 
Terminus to the Schaerbeek Junction in the composite Belpaire 
steam carriage that was exhibited at Antwerp. A tramway train 
waa waiting, consisting of a small locomotive and three central 
passage carriages, of weight and dimensions considerably less than 
usual, The trip to Corten was accomplished sadisfactorily ; 
and orders for the Liliputian ro stock are anxiously expected by 
manufacturers, 

THE Americans are not all so well satisfied with their locomotive 
practice. Concerning a shocking accident which recently happened, 
the Railroad Gazette says:—‘‘The very fatal accident near 
Atlanta is another instance added to the many which have preceded 
it of the danger arising from numerous openings into the locomotive 
boiler. In this case the locomotive of the rear train ran partly 
through the rear passenger car of the preceding train, and while 
some injury to persons would probably have been caused by the 
shock of the collision and the destruction of the car, as a matter of 
fact most of the casualties were caused by the escaping steam from 
the locomotive. It does not appear from the account that the 
locomotive was war badly injured, and in all probability the steam 
from the boiler made its way out chiefly by the openings left by the 
breaking off of the various boiler fittings. It is probable that in 
this case most of the death and suffering would have been spared 
had the locomotive been fitted with one of the simple appliances 

or reducing the number of holes in the boiler, and ee closing the 
remaining ones in case of accident, to which reference has from 
time to time been made in our columns, That these appliances 
have not been more widely adopted is not altogether to the credit 
of our master mechanics ; and it is to be hoped that the Austell 
accident, with its record of lives lost and terrible human suffering, 
may again recall the attention of those concerned to the expediency 
of making this improvement in locomotive construction.” 

Messrs. BOLLING AND Lows in their iron report say :—‘‘ The 
items which weigh so greatly on the iron industry are royalties and 
the railway carriage on pon coke, ores, and the manufactured 
goods. Abroad, where the railways generally are in the hands of 
their respective Governments, the rates rule very much lower, say 
from 30 to 40 per cent. lower than here, and yet give better 
returns. Although much is said in England against State inter- 
ference, nobody is now found to complain of the State taking over 
the telegraphs. Since railways were started fifty years ago things 
have greatly changed, and it is hardly too much to say that great 
waste of passenger train services now exists which, if altered, would 
allow the goods rates to be reduced and yet keep up the dividends, 
Frequently two or more companies run trains only partially filled 
between the same towns, and almost at the same hours. With 
telegraphic facilities for communication at hand everywhere, it 
cannot be said that it should be necessary for an ordinary traveller 
bent on business—and to the pleasure seeker still less—to claim a 
daily accommodation of twenty-six trains—as now—from London 
to Birmingham, twenty-eight to Liverpool, thirty-three to Man- 
chester, nineteen to Hull, nineteen to Glasgow, and twenty-nine to 

The third-class passengers are the railway company’s best 
customers, forming 85 per cent. of the passengers carried, and 65 
per cent. of the total receipts from passenger traffic, and they are 
not likely to object to any changes that would ease the existing 
burdens on the trade and industry upon which they depend.” 

ACCORDING to a statement in a recent Revue Generale des 
Chemins de Fer, the length of ——- open for traffic in Euro 
on December 31st, 1884, as compar: with the mileage open at the 
same date in 1883, Germany heads the list with 73¢ kilos. of 
railway, as against 35,908 kilos. in December, 1883; increase during 
r cent. Next follows France with 


the year, 829 kilos,, or 2°31 
inst 29,714 kilos.; increase, 1502 kilos., or 5°05 pod 
30,179 








31,216 kilos., 
cent. Great Britain and Ireland, 30,514 kilos., against 
kilos.; increase, 335 kilos., or 1°11 per cent. Russia and Finland, 
25,391 kilos, against 24,888 kilos.; increase, 508 kilos., or 2°02 per 
cent. Austria, 22,106 kilos., against 20,857 kilos.; increase, 1249 
kilos., or 5°99 per cent. Italy, 9925 kilos., against 9455 kilos.; 
increase, 470 kilos., or 4°97 per cent. Spain, 8663 kilos., against 
8251 kilos.; increase, 412 kilos., or 499 per cent. Sweden and 
Norway, 8162 kilos., against 7960 kilos.; increase 202 kilos., or 
2°54 per cent. Belgium, 4319 kilos., st 4273 kilos.; increase, 
46 kilos., or 1°08 per cent. Switzerland, 2761 kilos., against 2750 
kilos.; increase, 11 kilos., or 0°40 per cent. Holland and Luxem- 
burg, 2654 kilos., against 2521 kilos.; increase, 133 kilos., or 5'28 
ercent. Denmark, 1944 kilos., against 1813 kilos.; increase, 131 
kilos., or 7‘23 per cent. Roumania, 1602 kilos., against 1520 kilos. ; 
increase, 82 kilos., or 5°39 per cent. Portugal, 1527 kilos., against 
1494 kilos.; increase, 33 kilos., or 2‘21 per cent. Turkey, Bulgaria, 
and Roumelia do not show an increase in the mil of their 
railways during 1884, which had a length of 1394 kilos, in Decem- 
ber, 1883; nor do the railways of Servia, with 244 kilos. Greece, 
on. ‘the contrary, i d her railways from 22 kilos. in 1883 to 
175 kilos. in 1884. The total length of European railways on 
December 31st, 1884, was 189,334 kilos., compared with 182,999 
kilos. on December Sist, 1883, The aggregate increase was 6335 
kilos., or 3°46 per cent, 








NOTES AND MEMORANDA, 
THE death-rate in Italy has, during the past few years, been 
rapidly decreasing, and the birth-rate increasing. 
THE Lancashire and Cheshire Telephone Exchange have deter- 
mined to lay a wire to Thirlmere Lake for use during the progress 
of the Manchester waterworks scheme. 


THE entire population of Italy in December, 1881, last census, 
was 28,459,628, made up of very nearly equal numbers of male and 
female, 14,265,383 being male and 14,194,245 female—an excess of 
71,138 males, 

THE foundations of a vast Roman hippodrome have been un- 
earthed in the immediate neighbourhood of Nantes. With these 
remains a Roman road and many fragments of villas have been 
found, as well as a theatre suited for the accommodation of about 
4000 persons. 


TELEPHONE must be wearing out very rapidly or extending in 
use. The Bell Telephone Company’s statement of the output of 
instruments for the month ended December 20th shows; Gross 
output, 3069, against 2206 in the previous month; returned, 1472, 
against 1827; net output, 1597, against 379. 

Some method of filling up the spaces left by salt extraction is 
much needed, Last week another serious subsidence occurred in 
London-road, Northwich. Suddenly the road sank, leaving a deep 
breach, into which the water rose with great rapidity to within 
three yards of the surface of the road. Nice for horse-drivers, and 
for adjacent property. 


THE total number of persons in Italy living by industrial occu- 
pations and handicrafts is estimated at 7,300,000, or a fourth of 
the whole population, The number of persons engaged in the sul- 
phur mines of Sicily and elsewhere was 26,078 ; in peat cutting, 
.» 1460; in other mining pursuits, 33,236. 382,131 persons were 
engaged in manufactories. Of these, 219,844 were spinners, 
69,447 being children ; 77,779 weavers, 13,628 children; in tanning, 
18,515, 664 children ; in printing, 15,499, 618 children; and 3624 
in g manufacture, 289 children. In 1876 there were 229,538 
weavers who worked in their own houses, chiefly in Sicily, Sardinia, 
Calabria, Apulia, and the Marca of Ancona. In 1881 there were 
37,291 sea fishermen, including coral fishers and those who 
gathered sponges, 9219 persons engaged in fishing rivers, lakes, and 
ponds, and 12,108 boatmen and men engaged on passenger vessels, 


THE Pennsylvania Railroad Sreney has presented to the 
National Museum at Washington the old locomotive ‘“‘ John Bull,” 
and it has been placed in the hall of the Museum. The “ John 
Bull” was built by George Stephenson in England, and was the 
first locomotive used on the Camden and Amboy Railroad, having 
been put on the line between Bordentown and South Amboy about 
fifty years ago. The road had then been completed between these 
points for some time, but had previously been operated by horse- 
power. The Railroad Gazette says, ‘John Bull” remained in 
service for a number of years, and when finally superseded by more 
powerful machines it was placed in the Camden and Amboy shops 
at Bordertown and carefully meres, When the New Jersey 


lines were leased to the ae vania Railroad it still remained in 
the shops, and was exhibited by that company at the Centennial 
in Philadelphia. 


Here H. E. Low has obtained and forwarded to the Imperial 
Museum in Vienna twelve large stone slabs bearing the footprints 
discovered last year in the solid rock in a quarry over Lake 
Managua, in the territory of Nicaragua. The interest was in- 
creased by the statement that those footprints had been overlaid 
by eleven different layers of stone, extending to a depth of four 
metres, and indicating an antiquity for our race quite transcending 
all conjectures hitherto hazarded. They are about three-quarters 
of a metre square. They can now be inspected by European 
geologists. The footprints are sunk into the stone to a depth of 
from eight to ten centimetres. The stone itself is a porous volcanic 
tufa, and the superincumbent layers, which had been removed for 
building , were all of a more or less solid volcanic con- 
glomerate. The footprints are very conspicuous, and seem wo be 
those of three distinct persons, one of whom was a child. 


Ata recent meeting of the Edinburgh Royal Society, Sir W. 
Thomson read a paper on certain cases of motion of a liquid filling 
an ellipsoidal hollow; and a paper on the communication of 
motion from a liquid to a rigid containing shell. He showed that 
the motion of a liquid when rotating about the long axis of a pro- 
late spheroid is essentially unstable, so that no great speed of rota- 
tion can be got up in the liquid in this case by making the 
containing shell rotate about the long axis. Prof. Turner showed 
that the relative length and breadth of the sacrum may be taken 
as a test of development in different races of mankind. In the 
higher races the length exceeds the breadth. Prof. Crum Brown 
read a paper on a case of interlacing surfaces. In this paper he 
extended the problem of the locking of threads to surfaces, point- 
ing out that only certain surfaces can be covered over by such an 
interlacing — For example, the sphere cannot be so covered 
while the cylinder and anchor ring can. Prof. Tait communicated 
an elementary examination of the laws of collision of two systems 
of spheres, showing as clearly as —— what assumptions are 
necessary in obtaining average results, and how they are justified. 
The case in which one system of spheres gains energy from 
without, while the other loses to external objects, is investigated, 
and shows that the final average energy is not the same in the two 
systems, thus affording an escape from the difficulties raised by 
Botzmann’s theorem. In a second paper Prof. Tait defined the 
mean free path as the average of the free paths at any moment being 


described by all the particles. The definition, as usually given, is | black 


the average speed of a particle divided by the average number of 
collisions per particle per second, When the former definition is 
employed, the factor by which the mean free path is reduced in 
consequence of the motion of the other ata is found to be 
0°68 nearly, instead of 0°71 nearly, as found from the second 
definition, 

EXPERIMENTS have lately been made to determine whether 
vapour does, or does not, rise from the ground on dewy nights. 


One method tried of testing this point was by placing over the 
grass, in an inverted position, a trays made of thin metal | and has 


and painted. These trays were put over the ground to be tested 
after sunset and examined at night, and also next morning. It 
was expected that, if vapour was rising from the ground during 
dewy nights, it would be trapped inside the trays. The result in 
all the experiments was that the inside was dewed every night, 
and the grass inside was wetter than that outside. On some 
nights there was no dew outside the trays, and on all nights the 
inside deposit was heavier than the outside one. An analysis of 


the action of these trays is given, and it is concluded that they act | B} 


very much the same as if the air was quite still. Under these 
conditions vapour will rise from the ground so long as the vapour- 
tension on the surface of the ground is higher than that at the 
top of the grass, and much of this rising vapour is, under ordinary 
conditions, carried away by the passing air, and mixed with a large 
amount of dryer air, whereas the vapour rising under the trays is 
not so diluted; and hence, though only cooled to the same amount 
as the air outside, it yields a heavier deposit of dew. For study- 
ing the formation of dew on roads, one slate was placed over a 
— part of the road, and another over a hard dry part, 

xamined on dewy nights the under sides of these slates were 
always found to be dripping wet, while their upper surf and 

e ground all round, were quite dry. The importance of the 
heat communicated from the ground is illustrated by a simple 
experiment with two slates or two iron weights, one of them being 
placed on the ground, either on grass or on soil, and the other 
elevated a few inches above the surface. The one resting on the 
ground, and in heat communication with it, is found len 8 tc 
keep dry on dewy nights, whereas, according to an article in 
Nature, the elevated one gets dewed all over, 





MISCELLANEA. 

A Weekly Export Summary of exports from the United King- 
dom to the Australasian Colonies is being published by Messrs. 
Watson and Co, 

EaRLy next month the Wolverhampton Chamber of Commerce 
will hold a special meeting to consider the whole question of conti- 
nental competition. 

THE keel of the largest ship yet built in Victoria was recently 
laid ~ by Commissioner of Customs. The builders are Messrs. 
Campbell, Anderson, and Sloss. The vessel, which will cost 
£18,000, is for the Customs Department. 


THE employers in the nut and bolt trade have favourably enter- 
tained a suggestion from the operatives for the formation of a 
Conciliation Board, and the first meeting of both sides to attempt 
the formation of such Board will be held shortly. 


Tux Staffordshire Railway and Canal Traders’ Association have 
forwarded a memorial to the Severn Commissioners, asking that 
improvements may be made to that river which would result in 
placing the Black Country within thirty miles of sea-going craft. 

Ir is said that the Hornsey Local Board have referred to their 
solicitor evidence taken before a committee of the Board with 
respect to an offer of £1000 made to the surveyor of that Board on 
condition that he facilitated the passing of certain tramway plans. 

AT a meeting on Wednesday of the promoters of the North 
African Inland Sea scheme M. de Lesseps stated that Captain 
Landas was about to survey the Tunisian oases, and that on his 
own return from Panama, by April at latest, the company would 
be formally constituted. 


THE Whitecross Wire and Iron Company is introducing a new 
“ Zebra” steel wire fencing, in which the wire is crimped so as to 
increase its apparent size and visibility, and materially to increase 
its elastic extensibility. The idea might be extended tosome elec- 
trical purpoges, such as cables and leads. 


Messrs. BOLLING AND LOWE say prices and wages in the iron 
trade have reached a point that seems to leave little room for a 
further fall. Whatever enterprises, involving a great use of iron 
and steel, that capitalists take in hand, now have for their basis 
the lowest cost figures known for twenty-five years ; and, if carried 
by sea, the same holds good with regard to freight. 


MucH regret has been occasioned in mining circles in South Staf- 
fordshire by the announcement of the death, at the age of fifty-one, 
in the river Niger district, on the west coast of Africa, of Mr. 
Walter Ness, C.E., Glasgow, who a few months ago went 
out to Africa as the representative of the South African Trading 
Company, London, to explore certain mining properties. Mr. Ness 
had hoped to do twelve months’ work in Africa, but he was struck 
down by fever. He was a man of much ability, and was chosen by 
the Government some years ago, at the suggestion of the Dudley 
Institute of Mining Engineers, to develope the coalfields of Central 


THE Mineral Water Trades’ Review, referring to the idea that 
water becomes purified by freezing, says upwards of 2000 tons 
of ice are gathered from a pond in New York each winter by the 
people living in the vicinity. On November 10th Dr. Edson 
reported to the Board of Health that the water of the pond was 
unfit for use, and that the ice taken from it ought not to be 
used by families. A row of stables which are drained into it, 
and one feeder of the pond has for ten years been made to 
flush the cesspool of a large house. The sanitary superintendent 
has been instructed to make an examination of the ice when 
the pond freezes. 


It is said that large and extremely rich deposits of silver ore have 
been found near Port Arthur, Ontario, in Lake Superior, the spot 
being included in the famous Silver Islet mine formation. A daily 
contemporary says :—‘‘ Five men are engaged in the workings, and 
the ore is now being shipped. Half a million dollars have already 
been invested in the undertaking, and one mine has been sold for 
250,000 dols. Sixty miles of wagon road have been constructed, and 
a railway charter has been applied for.” Whether these discoveries 
have been recently made, and the five men have made the sixty 
miles of road in a week, does not appear; but as this news is tele- 
graphed, this is probably intended. 

THE annual conference of miners of Great Britain was opened 
at Birmingham on Tuesday, and it will be continued until 
Friday. Amongst the questions put down for discussion are the 
appointment of a Minister of Mines ; an extension of power to the 
common informer to prosecute ; and the best means to be adopted 
to insure the better organisation of working mivers. In his pre- 
sidential address on Wednesday, Mr. Thos. Burt, M.P., said that 
now that the miners had six men drawn from their owa ranks in 
Parliament, they might safely count on many measures affecting 
the mining interest occupying the attention of the new Parliament. 
He should lose no time in bringing in a Bill to make the 
Employers’ Liability Act compulsory. 

THE Colonies and India says :—‘‘ A large demand seems to have 
arisen in the Madras Presidency for what are known as the Swedish 
ploughs. A consignment of 250 of these was recently sent out by 
the Secretary of State for distribution throughout the Presidency, 
one for each taluk, and no less than 183 were thus delivered. The 
cost of each plough is about eighteen rupees, and the expenses of 

king and delivery were undertaken by the Saidapett Farm. 
The fact of the distribution has caused a large demand for the 
ploughs in the Bellari, Kurnal, Salem, and other districts where 
the cattle are generally strong enough to work them, and a good 
soil prevails. Many orders for the a are heing carried 

out at the workshops of the Agricultural Department.’ 


Messrs. JAMES DUCKETT AND SON, of Burnley, inform us that 
they have recently matured an invention by which they are 
enabled to make very large earthenware cisterns in one piece. One 
_ made and successfully burnt measures—outside 7ft. 8in. x 
ft. Zin. x 3ft. Gin. deep, and about 3}in. thick, to hold 415 gallons 
of water. We believe this has never been accomplished before, 
and the fact is of much interest. The invention relates to the 
prevention of cracking during the drying and burning processes, 
proved, we are informed, very successful. As securing 
ter soundness the process is variously useful, and Messrs, 
ett and Son are making small-sized cisterns by the same pro- 
cess from lin. to 2in. in thickness, according to size of cistern, 
which are intended to supersede the use of slate, iron, and zinc. 
Glazed earthenware is a most suitable material for this purpose, as 
it can be made perfectly watertight, and will require no paint or 
repairs, 
THE next meeting of is to be held at 
irmingham, inni n y, September Ist. It will 
derive more than usual interest and importance from the exhibi- 
tion of local manufactures which is to be held in connection with 
it. The Association has met three times previously in Birming- 
ham—in 1838, 1849, and 1865. On each occasion an exhibition of 
local manufactures was held, and it is an interesting fact to record 
that to the example of the first of these are due all international 
and other exhibitions since conducted on so large’a scale. The 
exhibition of 1838 was the first industrial exhibition in the country. 
The Prince Consort visited the one in 1849, and it suggested to him 
the idea of the International Exhibition of 1851. The exhibition 
which is to be held on the forthcoming occasion will be on a very 
much larger scale and of a much more popular and aitractive 
character than has ever been attempted before. It is to be an 
exhibition illustrative of products and processes connected with 
the manufacturing industries of Birmingham and the surrounding 
districts within a radius of fifteen miles. The exhibition will be 
on a very complete scale, and will embrace engineering, hardware, 
heating and lighting, arms and ammunition, jewellery, glass and. 
pottery, stationery, leather, furniture and decoration, and a mis- 
cellaneous class, including scientific and musical instruments. 
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fan TO CORRESPONDENTS. 
Registered Telegraphic Address“. ENGINEER NEWSPAPER, 





*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d, postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

R. T. C.—The usual practice is to add 401d. per foot. 

J. UW. W.—shere is no society of the kind that we can recommend. 

Gas Enoines.—A letter on this subject sent to the address given by 
“ A. H. W.,” has been returned by the Post-office, 

PaTentexr.— You will have to file declarations in support of your applica- 
tion, to which the opponent will reply. You had certainly better consult 
an agent or solicitor. 

Marine.—/t would be useless to publish your inquiry at present. The 
results obtained have not been satisfactory; if they had been, you would 
have had no occasion to ask your question. 

J. R.—Put on the red centre line last. The light to which you refer is put on 
to make the shaft look round, which it will not do without ut. See Binns’ 
treatise on ‘* Mechanical Drawing,” Part 11. 

A. Ramsay.— We do not know to what you refer. There was some reference 
to cutting stone by a wire and sand, and there have been descriptions of 
Tilghman’'s sand blast process of cutting glass and jsiles. 

W. anv 8. (Lancaster).- // the results you have obtained up to the present 
are satisfactory do not make any alteration; let well alone. If they are 
not satisfactory, if you will state in what way the bearings give trouble, we 
shall be happy to advise you further, 

8. 8.—See Matheson’s work ‘' On Depreciation and Valuation.” London: E. 
and F, N. Spon. Generally, in reply to your inquiry, ut must Le said that 
the books are so various and deal with the subject from so many points of 
view, that no one book can be named, as the choice must be made in accord- 
ance with the purpose of the valuation, Consult the library of the Sur- 
veyors’ Institute, Westminster. 


EXTRACTING OIL. 
(To the Bditor of The Engineer.) 
Srr,—Can any of your readers inform me of the chemical process for 
obtaining all the oil out of seeds—beyond what can be obtained by the 
—the apparatus necessary for such process, and the approximate 
cost of same? QUIRER, 
Stevenage, January 14th. 


HYDRAULIC PRESSES AND HOLLOW STEEL SPINDLES. 
(To the Bditor of The Engineer.) 

S1r,—Will any reader please inform me through your who are 
the publishers of the best work on modern hydraulic presses, accumu- 
latora, &c.? Also if there is any published information re a process of 
rolling or pressin, - in hollow cylindrical or recessed cylindrical 
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I hear a firm at Remscheid, Germany, is offering such goods as a new 
patented — , at prices about twice those of mild steel bars. 
Zurich, Switzerland, January 10th. 
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be made, THE ENGINEER is registered for transmission abroad. 
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A complete set of THe ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given :—Foreign Subscribers paying in advance 
at the published rates will receive Tax ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 

rates. 
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Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape o! Hope, Denmark, 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven When an advertise- 
“nent measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country inust be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o’clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tux Encinzer, 163, Strand. 








MEETINGS NEXT WEEE. 

Tue INsTITUTION or CiviL ENnoIneERs, 25, Great George-street, West- 
minster, 8.W.—Tuesday, Jan. 26th, at 8p.m.: Ordinary meeting. Paper 
to read, with a view to discussion, ‘‘ The Injurious Effect of a Blue 
Heat on Steel and Iron,” by Mr. C. E, Stromeyer, Assoc. M. Inst. C.E. 
Friday, Jan. 29th, at 7.30 p.m.: Students’ meeting. Paper to be read, 
“Electrical Measuring Instruments,” by Mr. welyn B. Atkinson, 
— Inst. C.E. Dr. John Hopkinson, F.R.8., M. Inst. C.E., in the 


Socrery oF TELEGRAPH ENGINEERS AND ELxcrTRICIANS, 25, Great 
: The Presi: 


Professor D. E. Hughes, F.R.8., will deliver his inaugural address ‘ On 
Self-induction of an Electric Current in Relation to the Nature and Form 
of its Conductor.” 

Sociery or Arts, John-street, Adelphi, London, W.C.—Monday, 
Jan, 25th, at 8 p.m.: Cantor Lectures. ‘ Friction,” by Professor H. 8. 
Hele Shaw. Lecture II. The friction of fluids. Tuesday, Jan. 26th, at 
8 p.m.: Foreign and Colonial Section. ‘The Importance of a National 
Scheme of Emigration for the Best Interests of British Commerce,” by 
Mr. Arnold White. The Most Hon. the Marquis of Lorne, K.T., wiil 
preside. ao 27th, at 8p.m.: Eighth ordinary meeting. 
‘Machinery in Mines,” by Mr. Henry Davey, M. Inst. C.E., Sir 
Frederick Bramwell, F.R.8., Pres. Inst. C.E., will preside. Thursday, 
Jan. 28th, at 8 p.m.: Applied Chemistry and Physics Section. ‘The 
Magnetism of Ships and the Mariner's Compass,” by Mr. William 
Bottomley, jun. 








DEATHS, 
On the 13th inst., at Melbourne, Joserpn Lexce, C.E , of Urmston, and 
of Sir Joseph Whitworth and Co., Manchester, aged 52 years. 
On the 17th inst., at Bournemouth, Epwarp Newcompg, Civil Engineer, 
in charge of the Midland Railway Company's South Wales District (late of 
Swansea), second son of W. L. Newcombe, Green Bank, near Derby, aged 43. 
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TORPEDO BOATS. 

Amone theorists there is—and will be, until there is a 
war—-considerable difference of opinion concerning the 
part which torpedo boats can be made to play in naval 
warfare. But there is no difference of opinion concerning 
the mechanical perfection which has been attained in their 
construction. Only those who have had to design such 
craft—and their number is extremely limited—can form 
any conception of the complexity and difficulty of the 
problem presented for solution. So much has to be done, 
and the space and weight available are so small, that the 
torpedo tans may really be regarded as one of the 
highest triumphs of engineering skill ever produced. In 
the first place a hull has to be produced, which, 
while not much thicker than the pasteboard cover of 
a book, must be competent to withstand without 
in any way losing its form, violent strains, not only from 
the sea without, but from the machinery within. In this 
light craft we have concentrated in one place a boiler 
weighing several tons, in another a quantity of coal, and 
further aft engines capable of exerting from 500 to 1000 
indicated horse-power. It seems absurd to suppose that 
a boiler can be carried in so flimsy a structure without 
going through the bottom of it; or that it can be possible 
to fasten down machinery to so light a hull. The hull is, 
however, much stronger than it looks. To thin steel plates 
no exception need be taken. These, at all events, are 
honest, and do not play pranks with the reputation of the 
metal; and they are so skilfully and carefully put 
together and stiffened here there and everywhere by 
ribs and angle-bars, that a torpedo boat is, for its 
weight, probably one of the strongest structures made. 
Leaving the hull, we come to the boiler. The points of 
difference between this boiler and that of a locomotive 
are numerous and important. The power developed weight 
for weight is much greater. A first-class torpedo boat 
boiler has a heating surface of about 650 square feet, 
18 or 19 square feet of grate, over 200 tubes 6ft. long and 
l}in. diameter inside. The working pressure is about 
120lb, The tube surface is not more than half that 
allowed in a locomotive boiler of the same power. The 

rate area is about the same. Experiments made at 

ortsmouth have shown a consumption of fuel at the rate 
of 96lb. per square foot of grate per hour with Gin. of 
water air pressure; but this rate has been considerably 
exceeded. As much as 10,840 Ib. of water were evapo- 
rated per hour, or at the rate of 6 1b. of water per pound of 
coal, omitting fractions. This is a wonderful economic per- 
formance, considering the conditions; but it is nothing com- 
pared with the absolute efficiency. Taking the total heating 
surface at 650 square feet, we have an evaporation at the 
enormous rate of 17 1b. per square foot of surface per hour. 
If we suppose that the tubes did one-half the work and 
the fire-box the other half, we find that as the fire-box 
surface was about 60 — feet, about 93 1b. of water 
were evaporated by each square foot, while each square 
foot of tube surface evaporated about 9°3lb. No other 
steam generator in the world has such an efficiency as this. 
It is not remarkable that special skill and ingenuity has 
had to be displayed in order to get a boiler to stand such a 
strain and to supply fairly dry steam without priming, 
and this, be it remembered, in a boat tossed on a roug 
sea. The engines are miracles of lightness and perfection 
of material and workmanship. Nothing but the best 
workmanship in the fullest sense of the term can be made 
to answer. e very screw propeller used has been evolved 
by Mr. Yarrow from almost countless experiments, parti- 
culars of some of which of the most interesting character 
have already been published in THz ENGINEER. We shall 
say nothing of the armament of these craft; that is a 
pe Fae which for the moment we do not discuss. 

Perfect as the torpedo boat has been and is, it does not 
seem that finality has been reached, Mesers, Yarrow and 


Co. appear to be able to meet every demand made on them 
for faster and faster boats. To Mr. Thornycroft, of 
Chiswick, belongs the distinction of being the first man 
who ever drove any craft at the rate of 19 knots, or 
22 miles, an hour through the water. Mr. Yarrow, how- 
ever, was the first to run a boat at 22 knots, or 25°36 
miles; and even this performance he has recently beaten 
—for he is now building boats capable of running at 
24 knots, or 27°66 miles, an hour. It is a noteworthy 
circumstance, however, that our own Government is per- 
fectly contented with 19 knots, although no other Govern- 
ment is. It is admitted on all sides that high speed is 
essential to the success of torpedo boats; yet, in the face 
of this, England is acquiring a fleet of the slowest torpedo 
boats in the world, and this while every endeavour is 
being made to accelerate the speed of every other class of 
fighting ship. We have no doubt that the facts have 
been overlooked by the Admiralty, for which there has been 
every excuse. As soon as administrative matters have 
settled down a little into shape, torpedo boats will again 
receive the attention they deserve, and orders will be 

iven that the highest possible speeds shall be attained. 
it foreign Governments attach importance to having boats 
which can steam 22 knots an hour, that importance is 
either well founded or it is not, and steps should be taken, 
if necessary, to ascertain the reasons on which the prefer- 
ence for high speeds is based. It may be shown that there 
are some counteracting disadvantages—though we much 
doubt this—which have weighed with our own Admiralty. 
If so, they should be explained, in order that they may 
be removed. Our own conviction is that speed ought 
to be had at any price, and we have little doubt that the 
moment attention is drawn, as we have drawn it, to the 
subject, precautions will be taken to give Great Britain, 
boats as speedy as anything that European or American 
Governments can show. 


CATALOGUES. 

Ir would be difficult to trace any connection between the 
excellence of design, workmanship, and efficiency of any 
make of machinery and the character of the catalogue 
sent out by its manufacturers, unless it be that, conscious 
of real as well as comparative excellence in design and 
make of their machines, they not only feel that good 
things should be properly illustrated and described, but, 
following up their drawing-office and workshop policy, 
they act upon the well-worn truth that what is worth 
doing at all is worth doing well. It may, on the other 
hand, be said with some confidence that there is immediate 
connection between the business capacity of a firm and 
the character of its catalogue. There is no doubt that the 
manufacturers of different classes of machinery have to 
address very different classes of purchasers. A catalogue 
of agricultural implements, which goes direct into the 
hands of the farmer in most places, will perhaps be 
sufficient if it contains mere perspective views of most 
things, accompanied by that sort of superficial description 
which consists mainly of a boasting reference to best iron, 
bright work, finish, paint, quantity sold, and the stock 
phrases of the commercial traveller; but even this is 
questionable, for farmers are, like all other classes, not so 
indifferent to the proper presentation to them of a thing 
upon which they may intend spending money, nor are they 
ignorant of the constructive merits of implements and 
machines. The catalogues of a considerable number of 
makers go into the hands of agents who are not solely 
guided by the commission they obtain, and who, looking to 
their own reputation, endeavour to find the best machines 
and implements. The catalogues should afford them 
information on the construction and forms of details, 
aided by sufficient drawin Many American catalogues 
commenced giving these long ago, but some of our agri- 
cultural machine makers give mere outside and imperfect 
views, which in many cases are as much use as an 
engraving of a watch-case would be to an horologist; and 
their customers are treated like children who want to buy 
toys, and need but a badly-engraved picture, a little clap- 
trap, and the price, to make them buy at once. 

This sort of thing does not do at all for the purchasers 
of machine tools, or for most of those who want to buy 
steam engines and boilers. It does not do now to say— 
“ These engines are fitted with cylinders of the best iron, 
the widest and strongest brasses in the trade, the best 
wrought iron cranks, the heaviest fly-wheels, and the 
most economical and efficient governors, while the boilers 
are of best iron, with large fire-boxes.” People want to 
know actual sizes, shapes, and weights; real figures as to 
economy; and drawings that show really, not with artistic 
liberty, the design of the thing they want to buy. Some 
of our English manufacturers are becoming alive to the 
necessity of placing their manufactures as far as catalogues 
will do it, properly before the purchasing world; but 
much as they have improved, they are almost all behind 
some of the American makers of such things as steam 
engines, pumps, bridges, roofs, and machine tools. The 
engravings given, for instance, in the catalogues of the 
Porter-Allen engines, of the Trenton engines, the Straight 
Line engine, the Baldwin locomotive, the Dominion Com- 
pany’s bridges, and many others, are elaborately complete 
and excellent; the letterpress is a straightforward descrip- 
tion, with, of course, an allowable amount of egotism in 
the reference to what are considered the points of excellence 
in the general and detail design and resuits attained. 
The whole is well printed and got up like a sober 
book, though the covers may be of paper. In contrast 
to these, some of the catalogues of English makers 
are got up as though with a view to attract illiterate 
savages by the covers coated with all the colours 
under the sun, and with text and engravings to 
match. Why respectable firms spend so much on gaudy 
covers seems wholly inexplicable, when the money so 
wasted might with so much advantage be expended in 
improving that which is between them. This is especially 
true of many icultural engineering catalogues, the 
jargon in some of which is enough to condemn the firm in 
many minds. There is a style of language which will pass 





muster in a showyard, but it does no one credit in a cata. 
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logue. To properly compile a catalogue uires some 
literary capacity and taste, combined with practical 
technical knowledge; but some manufacturers seem to 
think it is the work of a booking clerk aided by their 
commercial traveller. The repellent character of many 
catalogues is, however, the result. A catalogue, even of 
agricultural implements, should not consist of a number 
of pages each of which has the general character of a 
country play or circus bill both in tone and variety of 
type. Out of about forty lines, thirty-nine seem to strike 
the compilers as being each more important than the 
other; and to carry out this conviction every fount in 
a considerable establishment is requisitioned, the result 
being that every page is a jumble of large type, small type, 
large capitals, small capitals, italics, Roman, Egyptian, 
fine-faced, and heavy-faced letters, all struggling for 
supremacy, like the equality-loving members of a commu- 
nistic republic. 

The catalogues of machine tool makers, including cranes, 
pumps, and steam engines, are not characterised by this 
style, but the proportion of catalogues which do justice 
and credit to the engineering manufacturers by whom they 
are published is comparatively small. They are too brief, 
too general, insufficiently illustrated, or illustrated by 
engravings which do not give sufficient detail, and many 
have in them too much of that “gas” which in a more 
pronounced degree characterises the “ Sludge-cum-Poker 
Daily Fire Brand,” or the puffy comments made by a shop- 
keeper selling cheap ironmongery. 

Even the size of a catalogue is not an unimportant matter. 
There is much too great a diversity in practice in this 
respect. There is no necessity for this. Almost all cata- 
logues might conveniently be octavo, royal octavo, or 
small quarto size. Some makers go out of their way to 
find an awkward size, and some arrange them so that the 
back is one of the least dimensions, like an ordinary cheque 
book, a form which is awkward to read and awkward to 
shelve—result, waste paper basket. Whether makers of 
machines think their catalogues interesting enough to serve 
as occasional books for drawing-room amusement does not 
appear, but they all act as though they expected them to 
lie fiat upon a table partly for ornament, for the front 
cover is invariably ornate, according to the taste of pub- 
lisher or printer, while the name or title is rarely printed 
on the backs of even the bulky catalogues. Thus, when 
they are stowed away on office shelves they are lost, or one 
has to get down a dozen to find one. 

Catalogues are really very important books from a 
technical, historical, as well as trade point of view, and 
they may be a credit to those who publish them or the 
reverse ; but English manufacturers ought to pay a little 
more attention to them than they usually do, for they may 
serve to a considerable extent as letters of introduction. 


GOOD AND BAD CHAINS, 


Wutte the honest English manufacturer is carrying on 
an unequal strife with his foreign competitors, the un- 
scrupulous middle man, with a reckless disregard for 
everything but immediate gain, is doing his best to ruin 
trade. It is not a pleasant task to pry into foul places, 
and the work of the sanitary engineer is not always 
agreeable. Duty must be performed, however, no matter 
how disagreeable, and we feel compelled to call attention 
to practices which cannot be too strongly condemned. 
There are in Great Britain certain firms whose productions 
have a world-wide reputation for excellence. The brand 
or trade mark of these firms is an “open sesame” to the 
markets of the world. Men not pre-eminent for honesty 
of purpose avai! themselves of this fact, and palm off on 
the purchaser that which is often worthless rubbish as 
beiag really the excellent productions of men whose per- 
sonal reputation is as unblemished as that of the wares 
which they sell. It would be unfair to single out any 
individual and hold him up to condemnation as a special 
sinner. We do not wish to attack men but asystem,and that 
system, we assert, cannot be maintained without the most 
serious consequences to British trade. An advertisement 
which will be found in one of our outer pages this week sup- 
plies an apt illustration of the practices which we condemn. 
The story connected with this advertisement is at once 
interesting and instructive. We have said that we do not 
attack individuals but a system. Therefore we shall give 
no names, 

There are three classes of chains in the market, com- 
monly rated as good, better, and best. We should call 
them bad, middling, and excellent. The peculiarity of 
these chains is that they will all stand a proof test; but 
while it is just as much as the bad chain can do to stagger 
through under its burthen, the best chains have a large 
margin to spare. The common chains are much cheaper 
than the other qualities, and are freely used. After the 
Employers’ Liability Act was passed, employers formed a 
Mutual Assurance Corporation to provide for claims made 
under the Act. Chains are extensively used for cranes, 
and in working coal trams, under circumstances where 
a failure of the chain might cause loss of life or serious 
injury to workmen. So many bad chains have been used 
that the corporation at last found itself compelled to issue a 
circular, of which the following is a copy, dated September 
20th, 1885 :—“ In consequence of the serious claims which 
the corporation have had to meet accruing from accidents 
caused by defective chains, it has been resolved, where 
chains are used, to require a certificate of testing or exami- 
nation, by a competent neutral party, to be produced by 
the assured on each renewal. We may state that the 
claims due to defective chains have been so serious that 
the board have been compelled to advance the rates in 
some cases, and unless the testing and examination required 
is done, it will be necessary still further to advance them 
or to decline such risks altogether. It is, as you are aware, 
a condition of the policy that the assured undertakes to 
exercise reasonable diligence to insure that the plant and 
ways are in a good state and sufficient for the use they are 
put to. The corporation desire to call the attention of the 
assured to this condition, as in many cases with which they 
have had to deal the accidents would not have occurred 
had it been observed.” 
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This circular is conclusive evidence that there are good 
chains in the market. A certain firm required 500 yards 
of chain made of jin. iron. for hauling pit wagons. They 
applied to a commission agent for his estimates. He quoted 
prices for three qualities. The would-be purchasers 
chose the best, and did not haggle about price. The agent 
gave the order to a Staffordshire firm of repute. This 
firm sublet the contract to another firm, who made the 
chain. The New British Iron Company makes a special 
cable iron branded with a lion, and known as “ Lion iron.” 
The company has made this iron since 1825, and it enjoys 
a wide-spread reputation. The works of the company are 
situated at Corngreaves. The contract for the 500 yards 
of chain stipulated that it should be made of Lion iron. The 
chain was not made of Lion iron, but the purchaser was told 
that it was. The iron of which it was really made was 
much cheaper than that specified. It will have been seen 
from the circular which we quoted above that the chain 
must be tested by a “neutral” party. <A certificate was 
supplied with chain running as follows:—“ Cradley Heath 
Chain Testing Works. This is to certify that a gin. best 
chain, 500 yards in length, and weighing 1 ton 5 ewt. O qr. 
251b., has been proved and found capable of sustaining a 
degree of tension equal to lton 12cwt. 2qr., being the 
‘Admiralty test, proof mark, J.W. No. 338, stamped on the 
end link. , superintendent.” There isa Lloyd’s Testing 
Company, with testing machine, near Cradley Heath, duly 
certified under the Chain Cables Act, but, as will be seen, 
some makers eschew this place, and test at their own 
works or their neighbours’, and term themselves “the 
Cradley Heath Testing Company.” The certificate in 
this case was issued by the maker of the chain, and, 
consequently, did not comply with the conditions laid 
heat the insurance company. It is quite evident that, 
under ihe circumstances, the purchaser of the chain did 
not get what he paid for, but an inferior article. It is 
quite unnecessary that we should call a policy with such a 
result by any particular name. Our readers will find no 
difficulty in selecting proper adjectives. 

To some persons it may seem that the transaction is too 
small to call for much notice, but the melancholy fact is 
that it is but one case out of numbers, and it is to be 
feared that the practice is extending under the pressure of 
hard times. It is more difficult to sell anything than it 
has been, and prices are cut so low that there is no margin 
left for the middle-man, who then resorts to doubtful 
— to make a living. A purchaser wantsa particular 

rand of iron. It is worth, say, £7aton to the consumer. 
The middle-man cannot buy it for less than £6 15s., so 
that he clears only 5s. a ton; but he can buy an unbranded 
iron for £5 10s. or £6 a ton. He has only to sell this to 
the consumer as what he has ordered, and to make a profit 
of £1 a ton instead of 5s. He may lay to his conscience 
the soothing unction that the unbranded iron is just as 
good as the branded. We may even admit that it is, but 
the transaction is none the less dishonest. A watch was 
once sold, professing to be made by a very eminent firm 
of watch makers. It cost £20. When the watch was dirty 
the owner very naturally took it to the so-called makers to 
be cleaned. They saw at once that the watch was not 
their make, and kept it, offering the owner what he had 
paid for it. He refused, and sued the holders. They 
defended the case. In the course of the trial it came out 
that the watch was actually constructed by a man who 
worked for the firm, and that the watch was a very good 
one. The head of the firm stated, however, that they 
would charge £35 or £40 for the same watch. Asked 
on what grounds, he replied that their name on a watch 
was a guarantee of excellence for which the public found 
it worth while to pay a considerable sum. In the same 
way there are makes of iron in the market which have no 
reputation, and yet are just as good as those whose excel- 
lence is guaranteed by the special marks of celebrated 
firms. The public are willing to for this guarantee, 
and it is a distinct fraud to we Pood in Bs such a guarantee 
exists when it does not. 

The evil wrought by such practices is very serious— 
much more serious than can be imagined. Billets of very 
indifferent iron are made up specially to resemble Swedish, 
branded with famous brands, and sent abroad. Frauds of 
this kind are practised so unblushingly that middle-men of 
= and reputation do not hesitate to ask makers to 

rand second-class iron as first-class, and cannot quite 
understand why any expression of indignation should 
accompany the refusal. Turn where we will, we are told 
that it is useless to put good things in the market, that 
they cannot be sold. The truth is, that the middle-man 
cannot make as much profit out of the good thing as he 
can by selling a bad article as the best. Some of the middle- 
men now live on the reputation of a few first-class houses, 
and this reputation they are doing all that lies in their 
— to destroy. The effect of this will be that manu- 
acturers will combine the merchant’s business with their 
own. We hold that the taking of such a step would be 
matter for regret. The merchant or middle-man must be 
useful, but unless he is not only honest, but honourable, 
he cannot complain if he is dispensed with. 

One word in conclusion. Mr. Trail has done excellent 
service in the matter of chain cables and anchors, Is he 
unable to suggest some satisfactory way of preventing the 
issue of untrustworthy certificates of tests? Juries, at all 
events, when called on to assess damages under the 
Employers’ Liability Act, ought to bear heavily on em- 
ployers who use chains that do not bear a Government 
test, or that of some recognised authority of assured 
honesty. 








4 TRAIN THROWN OVER A SEA WALL INTO THE SEA, 


A RePporRT by Major Marindin has been published which 
renews attention to a subject on which a wide difference of 
opinion exists. It refers to an accident which occurred on the 
26th November last, near Mound station, on the Sutherland 
section of the Highland Railway. In this case, as a mixed train 


from Wick—consisting of engine and tender, one loaded wagon, 
six empty wagons, four loaded wagons, post-office sorting van, 
brake-van, third-class carriage, luggage-van, first-class carriage, 
composite carriage, and rear brake van, or in all eleven goods 











wagons, and seven vehicles fitted for running in passenger trains 
—was approaching the up distant signal at Mound station at 
4.42 a.m., one of the goods wagons near the front of the train 
left the rails. The engine, tender, and leading wagon which 
remained on the rails, and the second wagon which had all four 
wheels off the rails, broke loose from the train, and, before being 
brought to a stand ran ahead for about 500 yards beyond the 
spot where the first mark of any wheel being off the rails was 
found ; the third, fourth, and fifth wagons ran over a bank about 
10ft. high into the sea, on the left-hand side of the line, and, 
the permanent way being broken up, the whole of the remaining 
vehicles in the train then left the rails, being found after the 
accident in the following positions :—The whole of the wagons 
were in the water outside the passenger vehicles, the third on its 
wheels, the fourth bottom upwards, and the fifth with one end 
mounted on the other two, being the group farthest east ; then 
going westward, in which direction the train was running, the 
sixth separate from the others, standing on its wheels about 30ft. 
out in the water, then the seventh, also separate, on its side and 
rather farther out; than the eleventh on its side nearer the 
bank; then, nearer in shore, the tenth, the ninth, and the 
eighth on its side, grouped round the leading end of the post- 
office van, which was on its wheels, with the leading end in 
about 6ft. of water, and with the side smashed in. Behind the 
post-office van was the front brake van and the third class 
carriage on their sides in the water, and behind these the luggage 
van on its side upon the slope of the bank, nearly opposite to 
the most easterly group of wagons in the sea, the first class 
carriage off the rails with the leading end over the edge of the 
bank, and the two rear vehicles on the line although off the rails. 
There were seven passengers in the third-class carriage, and all of 
these, the post-office servant who was in the sorting van, and the 
front guard, were in the water, but only three passengers are 
returned as having been bruised and shaken. An axle of the 
leading goods wagon was broken, and probably was the cause 
of the derailment; Major Marindin says, there can be no 
doubt whatever that this accident, in which the passengers in 
the leading carriage were in imminent danger of losing their lives 
by drowning, was due to the practice, so often condemned by the 
Board of Trade, of running mixed trains with the goods wagons 
in front of the passenger iages, and unless the convenient 
working of the traffic is to be considered of greater importance 
than the safety of the travelling public, the customary mode of 
making up mixed trains should therefore be abandoned. 


ATLANTIC TELEGRAPH COMPETITION, 


THE competition in the Atlantic telegraph service has very 
considerably affected the receipts of the different companies 
engaged in the service. It is not only that the rate per word is 
less now than it was, but also that there are more companies to 
divide the lessened earnings amongst. Thus in the last half of 
1885 the Direct United States Cable Company received £38,115 
as its earnings, or share of the joint earnings rather; whilst in 
the corresponding half of the preceding year its receipts were 
not less than £68,824. This company is one of those which 
pool the earnings and divide the proceeds amongst the concerned 
companies in defined proportions, and thus it may be fairly 
assumed that there will have been a falling-off as marked in the 
receipts of the other members of the combination, which includes 
nearly all the companies. It is clear, then, that the receipts 
from Transatlantic telegraphy have very considerably fallen, 
and we have as yet no facts to lead to a conclusion that the 
lower tariff or the better trade indications in the United States 
have led to more work for the cables, though this must 
be looked upon as prospective. Even in the low word-rate 
now current the companies pay dividends which, if not 
large, are certainly very good returns on the market prices 
of the companies’ shares. They have accumulated, also, very 
large reserve funds—that of the company we have named being 
now £320,000, whilst that of the old Anglo-American Company 
must now approach a million sterling, though not quite up to 
that substantial figure. The low prices and the better trading 
condition of the United States should now give soon a fuller 
volume of work for the larger number of cables under the 
Atlantic, and it is to this larger revenue and better employment 
for the plant and staff that the companies will have to look in 
the end for better dividends, though these should be materially 
aided by the reduced sums which will have to be credited to 
the reserve funds. The substantial accumulations of the past 
few years will now grow with some rapidity, from the interest 
on their own capital, and the revenue of the company may now 
be devoted more to the recoupment of the shareholders for the 
risk they run in placing their capital under the sea, It is there 
doing a good work, indeed, and those who enable that work to 
be done deserve full remuneration for the capital which they 
risk, and which now receives small dividend. 


THE ENGINEERING ASSOCIATION OF NEW SOUTH WALES, 


Tue Sydney Morning Herald of the 25th of November devotes 
an interesting article to the future work of the engineer in the 
construction of railways, harbours, and river works in the great 
country which the Australian colonists possess, the occasion of 
the article being the annual general meeting of the Association 
named above. The Association was established fourteen years 
ago, and had some struggles for existence, but it seems now to be 
well established. Perseverance on the part of the founders of 
the Association has led to such an extension of effort that the 
reading of papers upon engineering subjects has been supple- 
mented by the formation of a library and a kind of museum; to 
the practice of making periodical visits of inspection to impor- 
tant engineering works in and around Sydney, and even to the 
holding of public exhibitions. The Association claims also to 
have been the main instrument in bringing about the establish- 
ment of the Technical College in connection with the School of 
Arts. There is no wider field than that before the engineer in 
Australia, although some years may elapse before the develop- 
ments of trade open up the possibilities of still greater trade by 
the aid of the works of able engineers. The Association will no 
doubt be the parent of an institution of high importance in the 
country, and steps should be taken to make it in every way 
worthy of future influence and authority. It might be well to 
adopt a much shorter name for the society. 


THE TRANSMISSION OF DRAWINGS BY SIGNAL, 
Mr, ALEXANDER GLEN, of the 14th Middlesex (Inns of Court) 


R.V., read a paper on the “Transmission of Maps and other 
Drawings,” at the theatre of the United Service Institution, on 
Friday afternoon last. An observation made by Lieut.-Colonel 
Bonham on the undeveloped state of army telegraphy in 1883 
was the means of directing Mr. Glen’s attention to this subject, 
with the result that he has devised a very simple, complete, and 
efficient system of telegraphing not only the outlines of maps 
and drawings, but also shades of any depth, numbers without 
employing words, and the like. Colours might be sent, we 
presume, —* The whole key to the system lies in each 
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of the stations having corresponding papers, such as sheets 
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divided up into small squares, which are lettered, or in which 
points may be fixed by telegraphing co-ordinate measurements, 
In the case of shading, squares are supplied of different depths 
of shadow lettered for identification. Numbers are sent by 
using letters as single words, beginning at O for 0, P for 1, and 
so on—omitting T—up to Y. If Zbe put before the letters, 
the figures refer to miles; thus, Z Q U would be twenty-five 
miles, It is hardly worth while to go into details here. They 
will be easily imagined in general character, and anyone wishing 
to study the subject should obtain the paper in full. They 
appear, however, to be well worked out. For example, a trans- 
parent sheet of horn marked in squares laid over any drawing 
at once enables that drawing to be read and telegraphed in 
proper signals, In practice success has been striking, For 
example, one-sixth part of a plan of a village out of “ Bracken- 
bury’s Minor Tactics” was telegraphed by flag signal in twenty 
minutes last summer before Colonel Moncrieff. At Uxbridge a 
field sketch was made and telegraphed, being reproduced as the 
message was read, so that it was finished a few minutes after 
the signalling ceased. It is suggested that a general might sit 
with a map in front of him and have the movements of his 
columns depicted as they go on, eo as to have them crawling in 
front of him like a sort of live chessboard, Finally, an absurd 
illustration of what might be done was given by telegraphing 
Colonel Bulwer’s likeness, which gradually displayed itself with 
a fidelity defying mistake to the eyes of the surprised recorder. 
This, we think, has a great future before it. 


RESERVOIRS ABOVE GROUND. 


WE but lately directed attention to the approaching comple- 
tion of the works destined to supply Colombo, the chief seaport 
of Ceylon, with water. We regret to hear that the anticipations 
we then expressed as to their early utilisation have been to some 
extent falsified by a singular accident occurring at the Maliga- 
hakanda reservoir, in which the supply for the city is to be 
stored in close proximity to it for distribution. The occurrence 
has raised anew the question as to the advisability of under any 
circumstances constructing a reservoir wholly above ground 
level. The immediate neighbourhood of Colombo is, it appears, 
of so very flat a character that it was impossible to secure the 
head of water necessary for high service to it upon any natural 
elevation. As the consequence, it was determined to build the 
work entirely above surface level. For this determination there 
appears to have been no alternative, and works of a similar kind 
have been too often successfully completed to leave much rvom 
for the argument put forward by some of their total inadmis- 
sibility. But the occurrence to which we now refer proves that 
at least such a plan of construction is liable to mischances such 
as could rarely attend any system of reservoirs below the ground 
line. The material on which the work was in this special case 
founded is known locally as “ cabook,” a kind of indurated clay, 
which, although soft and easy to work in its natural bed, hardens 
rapidly on exposure to the atmosphere, and is largely used in 
blocks for building purposes. When referring before to the 
subject of these works, we said that the water had been run 
in to this reservoir. The latter had scarcely filled, however, 
before cracks appeared in the solid masonry of the impounding 
wall. This possessed a large margin of strength beyond the 
limit of absolute theoretic requirement, and it could not there- 
fore be that its failure was due to any want of massiveness, 
while the fact that the walling remained in perfectly true 
alignment is sufficient to disprove any imputation of defective 
workmanship. It is therefore evident that the defect showing 
itself has arisen from some failure of the material built upon, 
and in the case of all overground reservoirs there is, it appears 
to us, always the chance of some such failure from which works of 
this nature as usually constructed are almost entirely free. We 
understand that as yet it has been impossible to determine the 
cause to which the accident is due. The water in the Maliga- 
hakanda reservoir was at once run off, and it does not seem that 
any large expenditure is necessary for its restoration. But the 
incident—should it ultimately be found to be due to the cause 
we have suggested—certainly furnishes an argument against the 
advisability of trusting the impounding of great masses of water 
to artificial work. To do so in the vicinity of a populous city is 
always to be deprecated, although we by no means say that such 
® course is in every case to be avoided. Still, the fact that it is 
open to the objections taken to it by many engineers is 
emphasised by the accident we have described. 


THE ELECTRIC LIGHT AT THE BRITISH MUSEUM, 


ON a previous occasion we touched briefly uvon the defective 
manner in which electricity is applied to the lighting of the 
grand reading-room at the British Museum. We were not with- 
out the hope that ere this some endeavour would have been 
made to remove the cause of the many complaints made by 
those who use the library; but we regret to learn that the 
trustees have taken no step towards that end, and that study is 
still attended by all the annoyances and difficulties which we 
before stated. There is a complete absence of diffusion of light; 
the crossing shadows are such as to completely prevent reading 
with any comfort, while the spluttering of the carbons is exceed- 
ingly disagreeable and disturbing. There is no difficulty what- 
ever in substituting for the lamps now in use others which will 
burn in absolute silence and without a hiss or a flicker. The 
illumination of the reading-room is a great public boon even 
with all present disadvantages; but the fact can afford no reason 
why, with every possibility for improvement, the trustees should 
rest content with the existing lamps and carbons. 
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Harbours and Docks, their Physical Features, History, Construc- 
tion, Equipment, and Maintenance, with statistics as to their 
Commercial Development. By LEVESON FRANCIS VERNON Har- 
court, M.A., M.IL.C.E, Oxford, at the Clarendon Press, 1885. 
2 vols., text and plates, London: Henry Frowde. 

THOSE acquainted with the author’s book on rivers and 

canals will have been glad to note the publication of this 

promised work on harbours and docks, for although these 
subjects have been very often and at great length dealt with 
in the pages of the “ Proceedings” of the Institute of Civil 

Engineers, all engineers will nevertheless be ready to 

acknowledge the high value of a work written by an 

tay eather age authority on the subject, and one who fully 
understands that he enhances the usefulness of his book by 
giving not only credit for, but full references to all writings 
which he has consulted or quoted. This has been done so 
fully by Mr. Harcourt, that although he treats some _ 
of his subjects somewhat briefly, his references make it 
easy for anyone to find at once fuller treatment of any 
= The work is divided into two volumes, the first 

eing text, treating separately harbours and docks, and the 





| second consisting of sixteen well-executed plates of works 
|executed at home and abroad by English and by foreign 
| engineers, 

| The first chapter is entitled “ preliminary consideration,” 
| but deals chiefly with wind pressures and velocities, the 
influence and prevalent direction of winds. The character 
and use of Robinson’s and Osler’s instruments are described, 
and the main results of the experiments made by the Com- 
mittee on Wind Pressure on Railway Structures, 1881, are 
given. An interesting and useful ip ga method of repre- 
senting the comparative prevalence of winds as frequently 
adopted on French charts is given, and this might have 
been ——— by some reference to the records 
obtained by the recording instruments of Lord Crawford 
at Dunecht, where the changes of direction and intensity 
of the wind and barometric pressure are registered con- 
tinuously and simultaneously, the air pressure by a large 
and powerful barograph, which gives a very large range of 
direct movement of the recording pencil. For harbour 
engineering purposes the compass curves of wind pre- 
valence referred to are most useful, for although an extra- 
ordinary wind of a day’s duration will do more in changing 
the condition of a foreshore than twelve months’ ordinary 
winds, the prevalent wind direction is a matter of the 
highest importance, and these curves show this at a glance. 

The second chapter, on waves, is necessarily of much 
greater length, but this and the third chapter, on tides, 
currents, and changes in coasts, must be taken together, as 
tidal influences are great on waves as affecting harbour 
engineering. The earlier work of Scott Russell finds an 
important place in the author’s digest of the theory of wave 
motion, velocities, and depth of wave influence, and it is 
noticeable that the theory of M. A. R. Emy, intended to 
explain some surface effects by ground waves set up by 
structures in the sea or notable irregularities in the sea 
bed, is now wholly discarded, although at one time this 
theory of flot de fond was warmly taken up. The com- 
paratively quiescent state of the water at moderate depths, 
even under a very rough sea, is, however, now generally 
accepted as amply proved, while greater importance is 
attached to long waves and the translating effect of wind, 
especially where the shore is of a character to encourage 
the inshore breaking of waves not large enough to be broken 
on shoals and yet large enough to belong to the worst seas. 
In the expression of the force of the waves reference is 
made to Mr. Stevenson’s marine dynamometer measure- 
ments, but the author gives some of these without any 
opinion as to the de elas which is to be placed on an 
instrument of the kind which is intended to represent 
dynamic forces by comparison with static pressures. The 
instrument, no doubt, gives valuable comparative figures, 
and these in the book are supplemented by facts, such as 
the breaking off of the iron tower of the Calf Rock Light- 
house, at a height of 86ft. above high water, in December, 
1881. Thus, whatever the pressures recorded by Mr. 
Stevenson’s instrument, the facts show that they are suffi- 
cient, occasionally, to do great damage, even at great 
heights. 

In his third chapter the author has performed a difficult 
task in compressing into about thirty pages a useful sum- 
mary of tidal theory, tidal observations, and tidal effects, 
as they bear upon the questions of harbour construction 
and maintenance. The chapter is necessarily devoted to 
statements of leading facts connected by sufficient explana- 
tory observations. In remarking upon peculiar tides and 
unequal tides, the author notices the great inequality along 
some parts of the Australian south coast, where one tide 
per day is sometimes practically eliminated, but he does 
not mention the peculiar tide in Poole Harbour, which seems 
to be the result of interference partly caused by the con- 
figuration of the coast, including the Isle of Wight and Durl- 
stone Head, the effect of the passage of the tidal wave round 
the Isle of Wight on the tide of Southampton waters being 
here incr by the contour and shallow depth of the 
bed off Poole Reto. Changes in coasts form the 
subject of a considerable part of this chapter, and a 
most interesting one. That which may be called the 
dynamics of these changes is a very fascinating branch 
of study for any engineer who has any love of pursu- 
ing a scientific subject further than his practical 
requirements may urge him; and these changes provide 
the theme of a very large number of observations and 
co-related facts in the latter part of this and the suc- 
ceeding chapter, all tending to show that while the engi- 
neer engaged in harbour engineering must possess a 
good theoretical knowledge of the conditions affectin 
the generation and modification of waves, tidal and win 
currents, he must depend very much for his success on the 
goodness of the judgment which guides him in deter- 
mining position, character, and form of works to be con- 
structed, with a view not only to the object, but to the 
attainment of that object with the least possible main- 
tenance cost—a result which can only be attained by a 
thorough knowledge of all the already mentioned con- 
ditions as existing not only before, but as likely to be 
after the completion of the works, Changes in coast have 
often been said to occur mysteriously, but generally these 
changes have been the results of neighbouring or distant 
natural orartificial alterations, as illustrated by the change in 
the deposit of silt in one harbour caused by extensions—or 
even of land reclamation works—in or off a near harbour. 
In this way a consideration of the progress of deltas in tide- 
less seas may be a subject of importance in connection with 
river mouths and harbours in tidal seas. Rivers dis- 
charging large quantities of detrital matter into a tidal 
sea may not themselves silt up or form bars; but they 
discharge material which may form silt for a harbour near 
by, especially if contending tidal streams provide slack 
water depositing conditions, Some river mouths on our 
coasts have thus been choked by material which the rivers 
themselves have not provided. In the fourth chapter the 
author deals with harbours with regard to their form, and 
under the several heads—estuary harbours, harbours with 
backwaters, harbours partly sheltered by nature, harbours 

rotected solely by breakwaters, and peculiar types of 
bour with detached breakwaters—he describes their 





general characteristics and the marine conditions which 





determine the choice of their design. A remark concern- 
ing the parallel jetties at Dunkirk, built at their outer 
end of open timber work, so that they should interfere 
as little as ible with the drift along the coast, 
reminds us that the author does not refer to the use 
of open-work groynes or grids instead of the ordi- 
nary closed or solid groynes. Trials of these by Mr. 
Dowson have proved them to be capable of withstanding 
the heaviest seas and at the same time to prevent the 
removal of shingle, and actually to cause its accretion. 
The open-work form of breakwater for harbours has not 
been used, but it would appear that it might advantage- 
ously, as to cost, be employed, and the distance within the 
entrance at which the same height of wave would carry 
would probably be little extended. Floating breakwaters 
are referred to only to be condemned on the ground that 
the accumulated power of the wind lodged in the waves 
cannot be evaded but must be met, and theory and experi- 
ence both point to the failure of floating structures in their 
power of doing this. 

Mr. T. Stevenson has prepared what he terms “criteria” 
of exposed coasts, and various formule for the heights of 
waves within a harbour entrance and on coasts as affected 
by fetch of open sea, but, although these formule may 
guide a thoroughly practised engineer, they cannot be 
used by themselves, and Mr. Harcourt’s book tends to 
increase at the same time the tendency to use such formule 
and to look upon the results as only of the nature of a 
possible check upon observational conclusions. In his 
lecture “On Tides and Coast Work” to the Institution 
last year, Mr. Stevenson referred to several of the formule 
which he has constructed from numerical values he has 
arrived at from extended experience and observation. 

In chapters ten to sixteen he deals with harbours in 
relation to the type of breakwater which shelters them. 
In these chapters he describes about seventy harbours at 
more or less length, and in a large number of cases 
describes at length the physical peculiarities from a geo- 
graphical and engineering point of view. The methods of 
construction are given, and running comments and sugges- 
tions are made in each description. Here, as in the 
chapters on Docks, the author makes most of his descrip- 
tive notices the vehicles for observations and theoretic 
deductions. Over forty home and foreign docks are 
described, many of them with much detail and all the chief 
dimensions. In appendices are given dimensions and 
statistical information, and tidal ranges. The machinery 
of docks is not dealt with, and is not a part of the author’s 
subject, though allied to it; but apart from the machinery, 
this is the most complete modern book dealing with har- 
bour and dock engineering from a theoretical and practical 
point of view now published in the English language. It 
is a book written by the author, and not a mere compilation 
and reduction of ~— read at good or second-rate tech- 
nical meetings. It is original, and is a most instructive 

It is remarkably well printed, and the lithographic 
plates, containing about two hundred and thirty figures of 
harbours, docks, retaining walls, breakwaters, jetties, quays, 
lighthouses, beacons and buoys, and concrete block placing 
machinery, all to scale, are, as well as the few wood 
engravings distributed in the text, a credit to the pub- 
lishers, It is a book which must be consulted by those 
interested in harbours, breakwaters and docks, and will, 
like Mr. Harcourt’s book on “ Rivers and Canals,” probably 
form a text book in all civil engineering colleges. 


Official Report.on New Ordnance Material to U.S. War Department. 
By Captain Brxsy, U.S. Engineer. 1885. 

Tue American Engineering News has been giving in some 
detail the substance of the report named above. A valuable 
summary of various systems of checking recoil will be found 
in the number for Nov. 14th last. The Krupp ball-and- 
socket non-recoil gun, and no-recoil trunnion pivotted gun, as 
well as his slight-recoil pivotted gun, are briefly noticed. No 
opinion is given in this number. so we have little to say 
here. Illustrated descriptions of the two first were given 
in THE Enaineer of Aug. 15th, 1879, and of the last, which 
is a more recent design, in THE Eneineer of Oct. 13th, 
se 270. The Albini Armstrong carriage is also 
noticed, with a cut showing action, and another Armstrong 
no-recoil design is mentioned which is applicable to guns 
of the largest calibre not yet made public—General Inglis’ 
idea of a yoke or frame made in the gun port, on a circle 
concentric to the pivot on which the gun traverses. The 
gun carriage is attached to the yolk frame by means of its 
water buffer pistons, and its recoil is thus efficiently 
checked. The same cut in the report will be found on a 
larger scale with description in THE Eneineer of July 29th, 
1881, p. 77, 73, and 74, to which Capt. Bixby gives a 
reference with regard to front parapet anchorage, which he 
notices next. The work must be valuable, judging from’ 
the summary. He has collected together a number of 
designs of the same character, in fact, a larger number than 
we had realised the existence of, as they have come out in 
very different times and places, Capt. Bixby contrasts 
well with many writers in the full acknowledgment he 
makes of any sources of information. This is the more to 
be noticed, as we remember Capt. Bixby’s visit to this 
country, and the fact of his being present at experiments 
at Shoeburyness. Many writers, under the circumstances, 
would have employed any reports made at such experi- 
ments without thinking it necessary to name them, though 
giving references certainly does not in any way weaken 
the weight of a writer's opinions, but rather the reverse, 
for it generally bespeaks a man of weight. A man who 
refers to all sources of information that he knows, takes 
the position of reviewing and giving his judgment on all 
that he can lay before his readers. A man who appears 
anxious to put everything as the result of his own obser- 
vation, seems on the face of things to be likely to be 
more curtailed in his range of view, or else to be quoting 
more than he admits; moreover, he appears rather to claim 
to be a reporter than a judge. 








Nava ENGINEER APPOINTSMENTS.—The following appoint- 
ments have been made at the Admiralty :—G, W. Barry, engineer, 
to the Watchful; A. E. L. Westaway, engineer, to the Seo"rge. 
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CONTRAOTS OPEN. 


BOMBAY, BARODA, AND CENTRAL INDIA RAILWAY 
COMPANY. 


THE work required under this specification comprises the censtruc- 
tion, supply, and delivery at one or more ports named in the 
tender, or in bay, of the whole of the ironwork for sixteen 
plate girder spans of 15ft. in total length, ther with all nuts 
and bolts required to plete the erection of the work in India, 
with an addition of 10 per cent. for waste. Drawings can be seen 
at the company’s offices, 45, Fi -cireus. Quality of the iron 
is to be such as will stand the following tests :— 





Tons. Contraction 
per cent. 
— and square bars, and fiat bars under 5in. 
SE . tetiedl hin | set ame, Gi ah pe atk ol - 2 
Angle bars, and T-bars, and flat bars 5in. wide 
GEE ‘Gs ob te és Ge és os “oe OR 15 
a a OD. cn: os 
Plates across the grain on Ru... © 


The rivet iron must be of such a quality that any rivet made from 
it will stand the following tests, without showing signs of failure : 
Bend double upon itself whilst cold; bend double upon itself 
whilst red hot; the shank being nicked whilst cold and bent 
double, showing the fibre of the iron to be of good quality ; 
flattening down the head whilst red-hot until its diameter is equal 
to 24 times that of the shank without showing any signs of 
cracking at the edges; punching through the shank when at a 
red heat, with a taper punch, a round hole the diameter of the 
rivet, without showing signs of cracking or splitting. The expense 
of testing to be borne by the contractor. Three sets of hand-made 
tracings on cloth 25in. in width to be supplied with the work. 
Contractors to fix their own time for delivery. Mr. A. M. Rendell, 
of 8, Great George-street, Westminster, is the engineer. Tenders 
to be in by 27th inst. 








A BATCH OF TRADE CATALOGUES. 


Durine the past few months we have received a number of 
catalogues, some of which we may acknowledge by giving their 
titles and names and a few passing comments on their contents. 

First we may mention a very nice book, “ Machine 
Tools,” by Ludwig Loewe and Co., Berlin and London, sent by 
Mr. 8. J. Wilford, the London representative of the firm. This 
is a well got up catalogue, with illustrated descriptions of lathes, 
boring machines, drilling and shaping machines, milling 
machines, slotting, planing, and punching machines, presses, 
chucks, and other tools; and a list of the specialities, such 
as rifle, pistol, and ammunition-making machines. This book is 
a credit to the managers of the fine works at Berlin, wherein 
milling machine employment is carried out to perfection in 
making rifles, pistols, and other military requirements. 

The next is a quarto “ Illustrated and Descriptive Price Book 
of Machinery and Ironwork,” compiled for Messrs. Stothert and 
Pitt, of Batb, by Mr. C. Cornes, A.M.LC.E., and Mr. T. Calvert,and 
published by Messrs. E. and F. N. Spon, as well as by the makers 
of the machinery described. Messrs. Stothert and Pitt are well 
known makers of cranes and other lifting machinery, including 
Mammoth cranes for block setting in harbour operations and 
those specialty required by contractors on heavy work. These, 
as well as a great variety of cranes of all kinds, concrete, and 
mortar mixers, floating cranes and dredgers, hoisting and haul- 
ing engines, crabs and winches, winding engines, lifts, vertical and 
horizontal; Collman, and other engines; boilers; chain and other 
pumps; sewer ironwork; hydrants, engineers’ fittings, and con- 
tractors’ tools generally. It is a well got up book of 316 pages 
and with a good index. Like the book above-mentioned, it 
should have the name at the back, but it has not, and this, 
which would have cost an extra penny or two per copy, reduces 
the possible value of the catalogue to the publishers byagood deal. 

The next on our list is entitled “Catalogue of Oil Mill 
Machinery, Oil Refineries, and Grain Warehousing Machinery, 
manufactured by Rose, Downs, and Thompson, Old Foundry, 
Hull.” It is a quarto book, neatly got up, and descriptive of 
that machinery and ironwork only, which is made by the firm, 
and, like the two already mentioned, the descriptive matter is 
of the kind which a machine and mill builder would address to 
those acquainted with the subject. Messrs. Thwaites Brothers, 
of Bradford, send usa nicely bound catalogue of their steam and 
power hammers, Root’s blowers, rapid cupolas, trunk air 
compressors, portable forges, and saws for iron. This catalogue 
does not do justice to the high reputation gained by the steam 
hammers and other products of the Vulcan Ironworks. Pages 
of various sized type are disagreeable to the eye. The 
descriptive matter given shows the high value and numerous appli- 
cations of the Roots’ blowers and the economy resulting from the 
Stewart's cupola; but it is not pleasant toread. The illustrated 
catalogue of the “London and Colonial Engineering Company” is 
of another kind. It is oblong in form, has a costly gaudy front 
cover of paper, and it gives external views of the vertical, hori- 
zontal, and marine engines, and of the boilers and travelling 


cranes made by the company. A redeeming feature is the very 
full dimensional particulars which accompany the descriptions. 











This is the first catalogue published by the company; future 
editicns will no doubt give more illustrations, and, perhaps, be 
bound with the back along one of the long sides. The “Pheonix 
Iron Company,” of Trenton, New Jersey, sends a catalogue of 


the Trenton engines. It is oblong, but not large, and through- | 
out is neat and quiet in style, and the descriptive matter is very | 


complete, and aided by exceedingly good engravings, of the 
engines and their details, The “Ferracute Machine Company,” 
of New Jersey, sends a copy of its catalogue of presses for 
stamping out all kinds of large and small iron, brass, tin, and 
copper articles such as small boxes, spoons, forks, washers, cog 
wheels, ladles, cups, and pans. It is well illustrated by excellent 
engravings and of a handy octavo size, but needs better cover 
and binding. 

Mr. W. Guenther, of the Central Engineering Works, Notting- 


ham, sends a satisfactory catalogue of the well-known Guenther | 


turbines ; and the “ Ashcroft Manufacturing Company,” of New 
York, sends a catalogue of the gauges, indicators, valves, safety 
valves, tools, and feed pumps, made by it. It is very nicely 
illustrated and printed, but it is double the size—quarto—it 
need be. 

Messrs. W. H. Bailey ani Co., of Salford, have just sent us a | 
catalogue of their steam and water fittings. This is a price list 
of 166 quarto pages, illustrated by an enormous number of 
engravings, many of which are sectional and so contrived as to 
give a general and a detail view. The variety of fittings is so 
great and comprehensive that we could not pretend to mention 
any by name,and “Bailey’s fittings” are so well known as to make 
it sufficient to say a new catalogue has been published. From 
a utilitarian point of view, this citalogue is generally satisfactory, 
but at slightly greater expense the general appearance and 
attractiveness of the articles on almost every page might be 
much improved. There is too much on most pages. On page 43 | 
are two engravings which have the appearance of not being 
“blocked down,” and though they may attract attention, they | 
are ugly. 

Messrs. Rowson, Drew, and Co., London, send an “ Illustrated | 
Catalogue of Constructional Ironwork.” It is oblong—might | 
as well have been bound the other way—and contains numerous | 
illustrations of girders, roofs, corrugated ironwork, and a large | 
number of sections of rolled joists, and of girders made up 
from these. 

Messrs. Frederick Braby and Co., London, send an illustrated | 
catalogue of ornamental and other zine roofing work. It is | 
illustrated by coloured lithographs of zinc roofing and details, | 
and a photograph of the very fine zinc-work, the Mansard roof, | 
dormers, finials, &c., of the Grand Hotel. It is neatly got up, 
but is oblong in form. 

Messrs. Charles Churchill and Co., of London, send a quarto | 
catalogue of 248 pages of American machinery and tools. It 
is difficult to tell why so much of the cheap machinery, lathe 
tools, cutlers’ drills, and thousand-and-one sundries here shown 
should still be imported from the States. | 


Messrs. John Birch and Co., Liverpool, send a quarto “ Repre- | 
sentative Catalogue of Machinery, Machine Tools, and Engi- 
neering Materials” sold by them as merchants. It contains 
over 200 pages, illustrated by about 800 engravings, and its con- 
tents range over the whole category of mechanical requirements 
of every class of engineering contractor and works’ owner. It 
is printed on paper of too dark a tone, and the name and trade 
mark of the firm are too prominently and obtrusively printed in 
light colour on every page, but it is a useful catalogue. 

Messrs. Jackson and Co., Manchester, send a list of their 
steel and iron tooth wheels for all purposes. This list is useful, | 
but might be made to look as though it were thought worth doing. | 

The Leeds Forge Company has issued a catalogue which is | 
noteworthy as illustrating the great growth of a business in the 
well developed applications of its chief speciality, Fox’s corru- 
gated flues, but its form is objectionable. 

A very small catalogue of welded and rivetted boilers for hot | 
water heating apparatus and other purposes is sent by Messrs, 
Hartley and Sugden, of Halifax. It is a neat litt!e price list, 
= noticeable as having the name in clear gilt letters on the 
bac 





Another style of catalogue is that issued by the Hydraulic 
Engineering Company, Chester, relating to hydraulic motor 
machinery, hydraulic cranes, punching, rivetting, shearing, 
bending machines, and lifts. This is a meritorious attempt to 
produce a creditable exposition of the manufactures of the 
company, and although it serves to call to the mind the fact 
that the company makes this and that kind of crane or machine, 
the credit of the production is chiefly due to the printer and 
photographer, the illustrations being all photographs direct on 
the paper forming the pages. The descriptive letterpress is 
very meagre, there are no drawings except of the exteriors, and 
no prices, and only a few general dimensions. It serves only as 
a type book of the class of machinery made by the company, 
and affords the names of the{Governments and other bodies who 
have been purchasers. 

Messrs. Henry Greene and Co., of Upper Thames-street, send 
an illustrated price-list, of handy octayo size, containing a miscel- 





| laneous collection of tools, utensils, steam and water fittings, 

| pumps, boilers, and machines, which they as merchants, esta- 

| blished, it is said, before the fire of 1666, and, therefore, of long 
personal experience in selection, supply. 








STEEL-MAKING LADLES. 


Tae practice of carrying melted cast iron direct from the 
blast furnace to the Siemens hearth or the Bessemer converter, 
saves both money and time. It has rendered necessary the 
construction of special plant in the form of ladles, of dimensions 
hitherto quite unknown. Messrs. Stevenson and Co., of Pres- 

| ton, make the construction of these ladles a speciality, and by 


| their courtesy we are enabled to illustrate four different types, 


| each steel works manager, as is natural, preferring his own design. 
Ladles are also required in steel foundry work, and one of these 
for the Siemens-Martin process is illustrated by Fig. 1, page 64. 
These ladles are made in sizes to take from five to 15 ton charges, 
or larger if required, and are mounted on a very strong carriage 
with a backward and forward traversing motion, and tipping 
gear for the ladle. The ladles are butt jointed, with internal 
cover strips, and have a very strong band shrunk on hot about 
half way in the depth of the ladle. This forms an abutment 
for supporting the ladle in the gudgeon band, being secured to this 
last by latch bolts and cotters. The gearing is made of cast 
steel, and there is a platform at one end for the person operating 
the carriage or tipping the ladle. Stopper gear and a handle are 
fitted to the ladles to regulate the flow of the molten steel from 
the nozzle at the bottom. 

Fig. 2 shows a spiegel ladle, of the pattern used at Cyfarthfa. 
It requires no description. Fig. 3 shows a tremendous ladle 
constructed for the North-Eastern Steel Company, for carrying 
molten metal from the blast furnace to the converter. It holds 
10 tons with ease. It is an exceptionally strong structure. The 
carriage frame is constructed throughout of lin. wrought iron 
plates, and is made to suit the ordinary 4ft. 8$in. railway gauge. 
The axle boxes are cast iron, fitted with gun-metal steps. The 
wheels are made of forged iron, with steel tires and axles. 
The carriage is provided with strong oak buffers planks, and 
spring buffers; the draw bars also have helical compression 
springs of the usual type. The ladle is built up of sin. wrought 
iron plates, butt jointed, and doubled rivetted butt straps. 
The trunnions and flange couplings are of cast steel. The 
tipping gear, clearly shown in the engraving, consists of a worm 
and wheel, both of steel, which can be fixed on either side of 


| the ladle as may be desired. From this it will be seen that 


Messrs. Stevenson and Co, have made a thoroughly strong 
structure in every respect, and one, therefore, that will com- 
mend itself to most steel makers, We understand that these 
carriages are made in various designs and sizes to meet special 
requirements. Thus Fig. 4 shows one of different design made 


| for a steel works in the North. This is also a large ladle. The 
| carriage is supported on helical springs, and solid steel wheels. 


It will readily be understood that very great care and honesty 
of purpose is required in making these structures. A break- 
down might any moment pour 10 tons of molten metal on the 
ground with the most horrible results. Messrs. Stevenson 
possess a well-earned reputation for this class of work. 








THE INSTITUTION OF MECHANICAL ENGINEERS. — The thirty- 
ninth annual general meeting of this Institution will be held on 
Thursday, February 4th, and Friday, February 5th, at 25, Great 
George-street, Westminster. The chair will be taken by the 
President, Mr. Jeremiah Head, at half-past seven p.m. on each 
evening. The annual report of the Council will be presented to 
the meeting. The annual election of the President, Vice-Presi- 
dents, and Members of Council, and the ordinary election of new 

bers, iates, and graduates, will take place at the meeting. 
The appointment of a professional accountant, to audit the accounts 
of the present year, will be made by the members, and his remune- 
ration fixed. The present auditors, Messrs. Robert A. McLean 
and Co., chartered accountants, offer themselves for re-election at 
the same remuneration as heretofore, namely, ten guineas, The 
following notice of a motion for an alteration in the bye-laws was 
given by Mr. M. Powis Bale at the last general meeting. This 
mnotion will be made at the meeting on the 4th February. That 
Bye-law No, 22 be amended to read as follows :—‘‘ All papers shall 
be submitted to the Council for their approval, and after their 
approval shall be printed and circulated among the members at least 
one weck before the general meetings ; and an Abstract only of each 
Paper shall be read by the Secretary at the general meetings, or 
by the author with the consent of the Council.” Bye-law No. 22 
is as follows :—‘‘ All Papers shall be submitted to the Council for 
approval, and after their approval shall be read by the Secretary 
at the general meetings, or by the Author with the consent of the 
Council,” The following Papers will be read and discussed, as far 
as time permits :— tion of an ‘* Autographic Test-recording 
Apparatus,” by Mr. J. Hartley Wicksteed, of Leeds. Description 
of *€ Tensile Tests of Iron and Steel Bars,” by the late Mr. Peter 
D. Bennett, of Tipton. Description of a ‘‘ Hydraulic Buffer-Stop 
for Railways,” by Mr. Alfred A. Langley, of Derby. On the 
“ Distribution of the Wheel Load in Cycles,” by Mr. J. Alfred 
Griffiths, of Coventry, : 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opini 
Correspondents. | 


REACTION WHEELS AND TURBINES. 

Srr,—‘‘ Pynx Gryph” must not be offended with me for bluntly 
stating that in questions capable of being decided by mathematical 
demonstration, mere authority of opinion has no weight—at least, 
not with me. In quoting, therefore, Weisbach and Rankine, he 


8 of our 











a capacity for motion—a power, that is to say, of receiving it and 
holding it. We can as completely empty all the motion out of two 
masses into one mass, for example, as we can empty the contents 
of two small jugs into one large one. That matter can hold 
motion is the Ahead deduction from the words “ quantity of 
motion in a body.” I think Mr. Donaldson will concede this. 
We have next to consider whether this capacity for motion is, or is 
not, equivalent to inertia. 

To the uninstructed mind always, and sometimes to the 
aa mind, inertia is associated with resistance ; butit isa 





ought to have givon a summary of the analytical investig, 
of those gentlemen, in order that I might have an opportunity of 
trying to pull them to pieces, 

“Pynx —— ” affirms that the arms can be curved in such a way 
that no angular velocity will be imparted to the water after it has 
once entered the arms, It is clear that the curvature of the arm 
designed to effect this object must vary with the ratio of flow in 
the arm itself to the area of the orifice and the ratio of the relative 
velocity of outflow through the orifice to the absolute velocity of 
the orifice. I myself cannot conceive how such a result can be 
attainable, and it is clearly incumbent on ‘‘ Pynx Gryph” to prove 
that it can by working out a general formula for determining the 
curve of the arm. I cannot understand the drum arrangement 
suggested by “‘ Pynx Gryph,” and shall feel very much obliged to him 
if he will send a section through the proposed drum and the orifices 
of discharge with his —_ I shall also feel obliged to ‘* Pynx 
Gryph ” if he will show in what way the determining of the shape of 
the blades of centrifugal pumps and Guibal fans is connected with 
the theory of reaction wheels, 

‘““W. H. T.” speaks in the plural. I conclude, therefore, that 
the three letters representa firm, They state that the formula for 
reaction wheels can be easily deduced from that for turbines. 
“WwW. H. T.” must not, any more than ‘‘ Pynx Gryph,” be offended 


tal truth that matter has no power whatever of resisting 
an effort tending to put it in motion. I think it is not unlikely 
that Mr. Donaldson will dispute this, but mg for the sake of 
argument, he will concede that it is true. Now, when we find that 
a mass slowly acquires a given velocity, and that all the motion put 
into it in giving it that velocity can made to reappear again, 
and that the apparent reluctance—always associated in the mind 
with inertia—to move is directly a to the mass of the 
body, is it not a legitimate conclusion to say that inertia means 
capacity for motion? The double mass must have twice as much 
motion poured into it asthe single mass to produce a given velocity. 
My definition gets rid altogether of the idea of resistance, which is 
fatal to accuracy, and is in every respect, I maintain, a better 
definition than that usually supplied. 

I have no desire to go over old ground, nor shall I open up an 
old discussion by saying anything here concerning the reaction 
which accompanies transfer of motion, and which is really a time 
factor. I must refer Mr. Donaldson to my letter of April 3rd, 
1885, for my views on this point. 

I have done my best to make myself clear this time at the risk 
of encroaching on your space too much. I hope that Mr. Donald- 
son will now understand me, and that he will take in good part— 
as it is meant and with all courtesy to a man of his reputation and 





with me for pointing out to them that it is not only 'y to 
ive this formula, but to show how it was obtained, and how the 
ormula for reaction wheels can be deduced from it. ‘‘ W. H. T.” 
are bound also to give full particulars of the experiments with 
reaction wheels which showed that the coefficient of efficiency of a 
reaction wheel can exceed ‘6, including among the particulars the 
shape of the arms, and the diameters of the orifices of discharge 
ascertained by actual calliper measurement. I will reply to Mr. 
Norman after the discussion between ‘‘ Pynx Gryph” and myself has 
been concluded. I wish to avail myself of this opportunity of cor- 
recting two errors in my paper, one relating to thestatical pressure, 
the other to the resistance of the atmosphere. 

The pressures between the points )), on the back and front of 
the vane are not, as stated, equal. The pressure on the back of 
the vane starting from the point J is always greater than the 
pressure on the front of the vane up to the point where a tangent 
to the vane passes through the axis of the turbine. At this point 
the pressure on both sides of the vane is the same. Beyond this 
point the pressure on the back of the vane is less than that on the 
front of the vane. It is impossible, without knowing the exact 
shape of the vanes, to ascertain whether the excess of the pressure 
on the back of the vane from the point ) up to the point where 
the tangent to the vane passes through the axis of the wheel is 
greater than, equal to, or less than the excess of the pressure on 
the front of the vane from the same point to the point ,, but the 
difference between the two differences cannot have any appreciable 
value. Statical pressures, with the exception of those due to 
tailwater, can only exist in inward flow turbines. Since the arm 
of the moment of the excess of the pressures on the back of the 
vane at the receiving side of the wheel is much greater than the 
arm of the moment of the excess of the pressure on the front side 
of the vane at the discharging side of the wheel, statical pressures 
in inward flow turbines must necessarily tend to retard the wheel. 

Tavail myself also of this opportunity to again point out that centri- 
fugal force can have no tendency either to retard velocity of flow 
in inward flow turbines, or to accelerate velocity of flow in outward 
flow turbines. The centrifugal force is simply square to the effort 
made by the flowing water to move in a straight line, and always 
acts normally to the curvilinear path in which the water is moving. 
This curvilinear path in the case of water flowing through turbines 
is simply the absolute path of the water, and as the centrifugal 
force can only act normally to this absolute path, it can have no 
effect in either retarding or accelerating velocity of flow. 

The other mistake is the statement that the work done in over- 

ing the resist of the air, when the velocity of the orifice is 
equal to 2 ./ 29 H, is (3°2)? times the work done when the velocity 
of the orifice is equal to 62 ./ 2H. This is the ratio of the 
resistances only. The ratio of the work done in the two cases per 
second will be as (3 2): 1. WILLIAM DoNALDSON, 

2, Westminster-chambers, January 19th. 











MOMENTUM AND INERTIA, 

Srr,—Mr. Donaldson writes funny letters, which I read with 
great surprise. I think we may, for the moment at least, drop all 
reference to Dr. Lodge. 

Mr. Donaldson seems to have heard about definitions of 
momentum and inertia for the first time very recently. He does 
not appear to have ever read any standard author on dynamics, or 
he has forgotten what he read; and he consequently attributes 
definitions to me for which I am not responsible. Take, for 
example, the statement that momentum means ‘quantity of 
motion.” He evidently thinks this is mine; but the definition 
was given to the world before either I or Mr. Donaldson was born. 
If he will turn to Gregory’s ‘‘ Mathematics,” he will find it there. 
As for more recent authorities, if he will take down almost any text- 
book he can find on his library shelves, he will also find this 
definition, Thus in Kerr's ‘‘ Elementary Treatise on Rational 
Mechanics,” on page 144, we have—‘‘ The product of the mass and 
velocity of a particle is called the momentum or quantity of motion 
of the particle.” One of the most recent text-books is that by 
Williamson and Tarleton. At page 52 I find—‘‘ The product of its 
mass and the velocity which a body has at any instant is called its 
quantity of motion or momentum at that instant.” I do not think 
1 need say more to convince Mr. Donaldson that the definition he 
calls in question did not originate with me. 

I have much difficulty in understanding what Mr. Donaldson 
wants me to tell him about masses and motion. I sup he does 
not think clearly about these things, and therefore cS anne not 
write clearly. I am compelled, therefore, to make a general state- 
ment in the hope that I may cover all the ground over which his 
questions range. ‘‘ Does ‘#, T1.,’” says Mr. Donaldson, “still 
maintain that the acceleration produced in different bodies by a 
a force acting during a given time varies as the masses of those 

ies 7’ Of course I do. So did Newton. (1) Equal forces 
applied to equal masses produce equal velocities in equal times. 
(2) If we halve the forces, the masses and times remaining con- 
stant, the velocities acquired will also be halved. (3) If we double 
the forces, the times and masses remaining constant, we shall 
double the velocities, and so on. In other words, the force required 
to generate a given velocity in a given time varies as the mass, or 
as it is commonly written in text books, F=m/f. Newton’s 
second law runs: “‘Change of motion is proportional to the 
impressed motive force, and takes place in the right line in which 
that force is impressed.” So far as I can see, this answers Mr. 
Donaldson’s questions; but I hasten to explain that the enuncia- 
tion of those laws did not originate with me, nor am I responsible 
for them. 

Mr. Donaldson’s explanation of the course of reasoning by which 
he thinks I arrived at my definition of inertia is very funny. It 
reminds me of the celebrated logical proof that every cat has three 
tails, which proof runs thus:—‘* No cat has two tails. A cat must 
have one tail more than no cat, ergo, a cat must have three tails.” 

The facts are as follows :—When we are told that a body possesses 
momentum—in other words, quantity of motion—and that one body 
=y possess n times more or » times less motion than another 

'y, I find it impossible to resist the conclusion that matter has 





ts—the advice to turn toany good text-book of dynamics 
when he is in doubt as to what I say or mean. I cannot refer 
him to a better book than Dr. Lodge’s. To the numerical state- 
ments in it I certainly take no exception. My further assertion, 
that of all the many works on statics, dynamics, &c., on my shelves, 
I value that, as far as it goes, the most, will suffice to prove that the 
points on which I and Dr. Lodge are at issue—principally matters of 
definition—are hardly numerous enough to be worth naming. Mr. 
Donaldson may take Dr. Lodge’s book, broadly speaking, as my 
confession of faith. ¢, Tl, 
London, January 18th. 





A PROBLEM IN INDICATOR DIAGRAMS, 


Sir,—The set of diagrams you illustrate on page 503 of last 
week’s issue are very interesting, and I have pleasure in complying 
with your request to attempt solution of the problem they present. 
The engine seems to be a non densing pound one. The 
high-pressure cylinder I take to be fitted with main and expansion 
slide valves or other method by means of which an early cut-off is 
attainable without too early a closing of the exhaust. The 
expansion slide-valve, or its equivalent, giving facility for varying 
the point of cut-off, has been shifted to too early a grade for the 
pressure of steam with which the engine was working, the con- 
sequence being that there is insufficient steam, when expanded, to 
fill the high-pressure cylinder even, let alone the low-pressure one, 
as is shown by the expansion curve falling below atmospheric line 
towards end of stroke. 

An ordinary single-cylinder engine working under these con- 
ditions, exhausting to atmosphere, would show a negative loop at 
the end of the card, and the return stroke of pencil would travel 
along the atmospheric line, or perhaps slight he nag it, should 
there be any back pressure in exhaust pipe. the present case 
there is a considerable vacuum varying in amount throughout the 
stroke, which represents the state of matters in the receiver until 
the valve begins to close exhaust and compression begins. The 
low-pressure card is more puzzling, and the first question that 
arises is—Why should the initial pressure in low-pressure cylinder 
be greater than terminal pressure in high-pressure cylinder? 

To answer this question it is necessary to follow the card through- 
out its course, and it will be seen that after the expansion is 
completed in this cylinder, when the exhaust He the pencil 
immediately jumps, not only to the atmospheric line, as might be 
expected, but over it, showing that there must be back pressure in 
the exhaust, possibly from other engines exhausting into the same 
pipe, and this slight pressure is augmented in the cylinder when 
the exhaust portcloses. If this explanation be correct, one would, 
however, expect a sudden drop to the receiver pressure when the 
valve opens again, but the absence of this is possibly due to large 
clearance and very small receiver capacity; besides which, the 
low-pressure card looks as if the piston or valve were leaky, though 
where the leak is from it is impossible to say, unless the one end of 
cylinder is worked high-pressure and the other end low-pressure. 

Regarding the setting of the valves, the main valves have 
seemingly no lead; but if the expansion valve of high-pressure 
cylinder were altered to carry the steam further, or if the boiler 
pressure were increased, the cards would not be such as to puzzle 
anyone. It is not usual in actual practice to have to interpret 
cards without having some information as to the type of engine 
from which they were taken, In dealing with the diagrams 
illustrated, one has to make certain assumptions as to arrange- 
ment of cylinders, kind of valves, &c., which would not have been 
necessary if an outline of the engine had been given. 

Glasgow, December 28th, 1885. 





BETA. 





Srr,—I venture to make a few remarks upon these ; they are of a 
apo oor character, and difficult to solve. Assuming them to 

real cards, and taken directly from the engine, my answers to 
your queries will be—(1) No; (2) valve faces and pistons in bad 
repair; (3) condensing; (4) no. Two types of engine would pro- 
duce similar cards under same conditions. First, compound con- 
densing engine, with high-pressure cylinder in communication with 
condenser—direct—by means of an exhaust valve worked either by 
cam or bon gear. The high-pressure cylinder diagram is substan- 
tially good, but is distorted by presenting an unreal cut-off—fault, 
leaky piston; the line below the atmospheric line is again distorted 
—fault, ny | piston. The low-pressure cylinder diagram is distorted 
nearly out of recognition. The vey is evidently caused by 
leakage in some quantity past either an auxiliary steam valve, or 
from steam jacket; such is evidently in connection with 
the exhaust side of high-pressure piston ro the steam side of 
low-pressure cylinder; evidence, the loop on low-pressure diagram 
and the cushioning corner of high-pressure diagram. Secondly, 
the other type is annular, low-pressure cylinder enveloping the 
high-pressure cylinder, and both worked by one valve, which valve 
is in bad condition, the air pump out of order, and an imperfect 
joint between condenser and bottom end of high-pressure cylinder. 

think that a general repair is needed; the problem diagrams 
would then assume a form which the makers would expect. 

34, Heytesbury-street, Dublin, J. BATEY. 

January 20th. 


[We have received a very large number of letters on this subject, 
from which we have selected fair examples, The engine in question 
was that exhibited by Messrs. Galloway and Sons at the Inventions 
Exhibition, It was designed to supply 180 indicated horse-power, 
but was never loaded to more than about 30-horse power. An 
illustration of the engine will be found in our impression for Dec. 
4th, 1885. The problem has been solved correctly by the greater 
number of our readers, The low-pressure cylinder really acts the 
part of a species of air pump, and when the exhaust opens, air 
rushes into the low-pressure — instead of steam coming out. 
It is a non-condensing engine. The power shown by the low-pressure 
card must be deducted from that shown by the high-pressure card. 
The valves are properly set. We have here an admirable example of 
what takes place when an engine is used which is too large for its 
work. No doubt there are many compound engines at work at 
present in which the low-pressure cylinder is little more than a 





drag on the high-pressure cylinder. We are pleased that so many 
of our readers have solved the problem. Some of the answers we 
have received demonstrate, however, that what the indicator has 
to tell is not as widely understood as it ought to be.—En, E.] 





THE ANTWERP EXHIBITION, 

MonsIEUR,—Je vous remercie pour l’article que vous avez bien 
voulu publier sur la machine que j’ai exposée 2 Anvers. Je n’ai pu 
en prendre connaissance qu’aujourd’hui, et je me permets de vous 
signaler une erreur. ie 

Vous dites que mon brevet date de 1867 et que depuis lors j’ai 
construit des machines ayant ensemble une force d’environ 
27,000 chevaux. Vous avez trouvé ce chiffre dans un i 
publié dans le No, 241 du Panthéon de I’Industrie, et je vous prie 
de remarquer que ce No. 241 est date du 16th Novembre, 1879. 
Depuis cette époque le succés de mes machines a été croissant, et en 
Décembre, 1885 le total des machines du systéme Nolet construites 
dans mes ateliers, ainsi que par divers constructeurs 4 qui j'ai 
accordé des licences de construction, représente une force d’environ 
45,000 chevaux. 

Vous m’obligeriez beaucoup, si a l’occasion vous vouliez rectifier 
ce chiffre. 

Vous remerciant d’avance, je vous prie, Monsieur, d’agréer 
Yassurance de ma ‘aite consideration. Cu. Novet. 

Gand, Janvier 15th. 

AN ELECTRICAL PROBLEM. 

S1r,—Perhaps some of pe readers will answer a question to 
which I can obtain no reply from text books ? 

I have asolenoid which works a small hammer. It is a model. 
The little hammer weighs about 21b., and is raised about 3in., the 
core being sucked into a solenoid with the usual make-and-break. 
I work this with a battery. The hammer will make nearly three 
hundred blows a minute. The work done is then about 150 foot- 
pounds per minute. 

By putting the make-and-break out of contact, or fixing it in 
contact, I can either send the current through the solenoid con- 
tinuously, so keeping the hammer always suspended, or I can send 
the — continuously through the coil, the hammer being 
removed, 

Now according to the text books the battery will be affected by 
working the hammer—that is to say, it will run down slower 
when the hammer is at work than when itis not. I want to know 
how the doing of work affects the battery. Does it affect the 
resistance in the solenoid coil ? 

Secondly, I want to know whether the work of keeping the core 

h ded against the action of gravity will affect the 








battery or not? 
Lastly, I may say that I find no difference whatever in my 
batteries. They run down just the same whether the hammer is 
or is not at work. 
Any rational explanation of the theory involved would not only 
be a boon to me, but to many of my fellow-students. 


Cromer, January 19th. STUDENT. 





TRADE DEPRESSION AND FOREIGN COMPETITION. 

Srr,—The very interesting review of Mr. Jeans’ able work on 
the ‘‘ Supremacy of England,” which appeared in THE ENGINEER 
for December 25th, 1885, is calculated to make your readers ponder 
over those doctrines of Free Trade which have become part of the 
faith of every Englishman, and on the very imperfect and one- 
sided application which they have received at the hands of the 
world. Most of us can remember the commencement of the Free 
Trade movement. When that movement was started England 
was indeedsupreme. The power of Prussia was as yet an unknown 
quantity, and counted for little in diplomatic calculations, and we 
were then not only industrially and materially the first omnes in 
the world, but might well have claimed to rank asa 
military Power. Since then a quarter of a century has elapsed— 
perhaps the most eventful twenty-five years the world has seen— 
and our position is strangely altered. 

We can scarcely even be considered as a second-rate military 
Power, and our industrial supre looks very shaky. Those 
countries who once joyfully received and adopted the gospel of 
Free Trade have acted too much like him who received seed among 
thorns and allowed the care of this world and the deceitfulness of 
riches to choke the word, and so became unfruitful. Indeed, the 
doctrine of Free Trade has not been a fruitful one on the Con- 
tinent, and what is most annoying about it is that the stupid and 
bigotted people who have adopted a policy of protection of home 
industries will not see that they are ruining themselves to the 
advantage of the English consumer. So foolish and obstinate are 
they, that they are actually competing with usin our own country 
in manufactured goods of which we once had the monopoly, under- 
selling us, and absoutely shutting their eyes to their deplorably 
benighted condition. Asa matter of fact, before we started our 
Free Trade oe pues we were the workshop of the world. Since 
then, by dint of judicious nursing and fostering, foreign countries 
have b able to pete with us not only in foreign markets 
but at home. 

Whilst considering this very disagreeable and mortifying fact, 
we should bear two important points in view. In the first place, the 
tendency of mechanical inventions is to supersede and entirely 
dispense with skilled labour wherever possible; and the second 
point, which is still less reassuring, is that the standard of living 
amongst the working classes abroad is much lower than with us, 
and consequently their wages are below those of their English 
colleagues. These two points are exceedingly obstinate, and it is 
difficult to calculate the amount of optimism n to di 
them. The columns of the Times have for the last few months 
been enlivened by the appearance from time to time of some rather 
vague and inconclusive, but exceedingly witty, letters from the pen 
of Mr. Howorth, on Free Trade. So far as it is possible to get any 
definite insight into the writer’s views from these letters, he is a 
protectionist. But I for one, Sir, would be slow to enlist myself in 
the ranks of protectionists, not from any weak-kneed or blindly 
superstitious reverence for the religion of Free Trade, but 
simply because I very much fear that protection would be a bad 
thing for our carrying trade. At present we are practically the 
carriers of the world, and I understand carrying is a very profit- 
able business, for which our insular configuration and exceptional 
position particularly fit us. By a America has 
ruined her carrying le, and we, in following in her footsteps, 
would simply drive the trade of Liverpool and London to such for- 
midable ri as Antwerp and Havre, and ibly Flushing. It 
is well known that a very large percentage of our imports and ex- 
ports are simply goods on their way through England from one 
country to another, and would be materially reduced in volume 
were prohibitive tariffs to be placed on them. Neither wholesale 
protection nor yet unfair and one-sided Free Trade will benefit 
this country, or revive its dying industries. But we mustalter our 
attitude towards these questions. In other departments of politics 
the laissez faire school is coming more and more into discredit, 
and people are everywhere awakening to the idea that if we are 
to maintain an expensive and ornamental Government we should 
at least turn it to some use. Raising the income-tax and getting 
us into difficulties abroad—out of which we have to help them with 
our purse and blood—are scarcely functions of great utility. It 
is also time we should recognise the fact that the producer 
is of more importance to his country than the consumer. 
We are supposed to govern ourselves, our laws and in- 
stitutions are ey supposed by the vulgar to be the reflex 
of our opinions. If that be really the case, why should we not try 
to bring our Government more closely into sympathy with the 
interests of the people? Of course, we know that party Govern- 
ment is a great obstacle to this; and in this connection I may be 
permitted, Sir, I hope, to express my regret that the eminent 
members of the Liberal party, supporters of Free Trade doctrines, 
should have declined to sit on the Royal Commission on the 
Depression of Trade, which has become abortive through such 
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action. What we want, Sir, is less party spirit and more 
patriotism, less of abstract aye meer in a branch of science 
which is peculiarly unamenable to experiment, and a more earnest 
desire to improve the national well-being 

The true secret of the success of foreign countries in their indus- 
trial policy is not to be found so much in any particular legislation 
as in a strong, a sincere and patriotic spirit of emulation. They 
are determined, people and Government, to rival us, and their 
consuls, their officials, their capitalists, and workmen are ~~ 
all their strength into united, well-directed, and generally suc- 
cessful efforts. PESSIMIST. 

January 19th. 





FREE TRADE AND NO TRADE. 

Srr,—Near the end of the letter which you did me the honour 
to publish in your last impression, I said that, with your permis- 
sion, I would endeavour to show that Protection may be made a 
means of distributing internal wealth. This I shall now proceed 
todo. The best way to do it within reasonable limits is to first 
give an illustration of my meaning. 

Let us suppose that in some country there are two classes, one 
living on capital, the other by labour. Suppose that all the 
capitalists with one consent determine that they will buy nothing 
of native manufacturers, but that they will import everything 
that they want, because by doing so they will save a little money. 
This they will be in a position to do, because they can take or send 
their money, being portable, where they please. The direct result 
of this policy will be that those who have only labour to live by 
must starve, or else carry their labour to other countries—that is 
to say, if they have means of emigration. Let us further suppose 
that the Government of the country, being impartial, resolves that 
the labouring classes shall have the means of living, and accord- 
ingly prohibits the importation of any article of foreign manufac- 
ture. Then the tables would be turned, and the capitalist would 
be compelled to employ his fellow-countrymen. In this latter case 
the internal wealth of the country would be distributed unless, in- 
deed the capitalists all emigrated. The capitalist would, perhaps, 
be a little worse off, but not much, for labour would compete with 
labour to supply cheaply. The main result would be that sought 
for, namely, both classes of the community would be enabled to live 
in their own country, whereas under the previous régime, the 
moneyed man lived in one country and the producer in another. 
So far as the conditions of climate, &c., wi ow, it is always 
best that the producer and consumer should live in the same 
country. 

I have here drawn, as a matter of course, a picture of an extreme 
case. In England, atall events, the distinction between thecapitalist 
‘ and the labourer is not sharply defined. The entire population is 
not divided by a hard-and-fast line between those who have no 
capital and those who have, between those who work and those 
who do not. But it is beyond question that there are very large 
sums of money lying idle because no investment can be had for 
them in this country ; and that a great deal of money comes into 
this country from abroad in the shape of interest on money lent 
and profits made on work done in other countries—that is to say, 
there are a good many people who are practically ind dent of 
the assistance of the men in this country who live by labour. 
Furthermore, we have large classes, such as manufacturers, who 
are wholly dependent on their fellow-countrymen for labour. I 
state these things in order to avoid being misconstrued. They are 
trite facts enough. I name them to make it quite clear that I do 
not suppose that the population of Great Britain consists of a few 
-— ists on the one hand and some millions of workers on the 
other. 

Now, it is an axiom of political economy that the source of all 
wealth is labour. The natural products of the earth, such as coal, 
virgin forests, &c., are called capital, and are supposed, like all 
other capital, be it gold or land, to be valueless without the aid of 
labour. This being so, it is obvious that the country which does 
most work must be also the richest, and that when we see hundreds 
of men walking about idle—as can be seen any day in the North 
of England—we may take the lamentable spectacle as an evidence 
of national poverty. It follows that, to carry out the sound prin- 
ciples of political economy, every effort should be made to keep the 
greatest ible number of the population of Great Britain at 
work, it can be shown that under Protection more hands would 
be employed than under Free Trade, then I maintain that Protec- 
tion is the best policy. It devolves on those who advocate Free 
Trade to prove that under it more hands are employed and more 
capital is invested in manufactures than would be the case under 
Protection. 

If the working men of this country were told that it was the 
intention of certain capitalists to import 30,000 German artisans, 
who were coming here to work at the rate of 18s. a week, what 
would they say? Yet at the present moment many more than 
30,000 Germans are working for this country at 18s.a week. The 
only difference is that they work in their own country; they are 
paid by the English consumer all the same, and they spend their 
wages abroad, so that we here have not even the advantage to be 
gained from the outlay of wages among ourselves. Put into plain 
English, foreigners are at work for us while our own men are idle. 

Iam quite aware that I shall be told if we did not buy from 
Germans they would not buy from us. I might urge that if we 
produce and consume at home we shall not want them to buy. 
But I will accept the argument as sound, yet maintain that the 
fact does not make matters any better for the working man. Mr. 
Metropolitan A. Stock buys German sugar ; this is ae paid 
for by money obtained from the London rates. If Mr. 
Metropolitan A. Stock bought sugar made by Englishmen that 
would be so much the better for the English sugar refiners, and so 
far as I can see the balance of trade would still be in our favour. 
It is quite possible that he would have to pay a little more for his 
sugar than he does now. It does not follow that he would there- 
fore be the worse off in the long run. Besides, the argument 
quoted above falls to the ground, because the Germans will not buy 
from us. They do all that a protective tariff can do at all events 
to keep our wares out of their country. 

The argument I urge then may be put thus :—That country will 
be best off in which there is mostemployment. Under a protective 
tariff there are more men employed than would be employed under 
Free Trade, therefore Protection is better than Free Trade. It 
remains to be seen whether any of your readers either can or will 
attempt to dispute this syllogism. I assume that it will be disputed, 
and one of the first arguments held will be, no doubt, that if an 
industry cannot stand without Protection it had better be suffered 
to fall. This is a very old argument—a standing dish, in fact. It 
is worth while to consider it in the light of facts. If any of your 
readers can turn to ‘‘ Webber’s History of the Cotton Manufactures 
of the United States,” they will find information which will leave 
no doubt on the minds of the most incredulous that Protection 
has built up an enormous and most valuable industry in that 
country. The manufacture has had many vicissitudes—dying when 
Protection was taken off, coming to life again the moment it was 
restored. I believe I am not far wrong when I say that about one 
million of men, women, and children now live on wages earned in 
manufacturing cotton goods in the United States. It requires 
some power of argument to maintain that it is not worth while to 
protect an industry which supports so many individuals. We need 
not confine our attention to the United States. We have only 
to turn our regards to Belgium, Germany, or France, to see 
the enormous development that manufactures have under- 
gone under Protection. Indeed, I do not think that one 





an: 
disputes that Protection does develope manufactures, Only we 
are told that manufactures are for these people. In reply, I 


ask, What would Germany be without her manufactures? She 
would have nothing left to support her but agriculture, and it is 
well known that a country in that condition must be poor, nearly, 
indeed, savage ; for the fine arts and the sciences do not flourish 


in purely agricultural countries. We are often told to look at 
the condition in which Germany now is, notwithstanding the 





tariff. I ask, In what condition would she be if she had not 
a tariff? I will answer my own question. Those who possessed 
any money would invest it out of Germany. They would buy 
what they wanted in England or elsewhere. They would, in a 
word, employ English workmen. Their unhappy countrymen, 
lacking money, would lack everything, because their labour would 
be worthless, just as the labour of our own ship-platers is at this 
moment. Under Prince Bismarck’s fostering care, although Ger- 
many is borne down and well-nigh crushed under the burthen of 
an enormous standing army, she has become a great manufacturing 
nation, and she can sell in England goods that England cannot 
produce herself at the price. 

Ido not for one moment hold that excessive protective duties 
ought to be levied in Great Britain ; but I do maintain that condi- 
tions now exist which render it desirable that money now spent in 
paying wages to foreign workmen should be spent in paying wages 
to our own fellow countrymen. A moderate tax on imported silk 
goods, for example, would leave no one in this country one penny 
the worse, and would at once restore a valuable industry to our 
shores. The list might readily be extended were it necessary, 
— it is not. ‘ sae 

e present position in many of our centres of industry is simply 
deplorable, pny ee we her what we ought to eae 
home, and we pay for what we import, not in goods made at home, 
but in money. Germany can buy English pigs from us, convert 
them into steel, and undersell our own steel-makers in Great 
Britain, in spite of duties, and get paid for this steel in English 
gold. I am far from advocating heavy or indiscriminate duties. 
Iam, as I have said, neither a Protectionist nor a Free Trader. I 
hold that conditions may arise which dictate for any country which 
of the two policies isthe better. When I read about hundreds, nay, 
thousands, of my fellow-countrymen walking about in idleness, I 
cannot resist the conclusion that steps should be taken to find them 
work, and that thiscan only be done by inducing consumers toemploy 
own countrymen to work for them instead of employing foreigners. 
I may be told that the foreigner can do it cheaper. This may be 
so, but it is not a statesmanlike policy, or one that will pay in the 
end, to sacrifice any class in a country for the sake of cheapness. 
If, as I have said, labour is the foundation of all wealth, then 
that policy which gives most employment must be the best, and 
it will be difficult to defend a policy which, while opposed to that 
of the rest of the civilised world, takes no thought of those who 
are willing to work and cannot. 

T have no doubt that a host of general 
urged against the position which Ihave taken. These propositions 
have unfortunately been for the most part elaborated lon the 
internal consciousness of the pease. They do not apply in 
practice. I have never yet heard their truth demonstrated by illus- 
trations drawn from facts. Possibly the time has come at last for 
this. Will any of your readers demonstrate for my benefit and 
that of many others the truth of the proposition that under all 
circumstances the consumer should, for the national good, buy at 
the lowest price ; and will he in doing this draw his arguments not 
from books, but from the facts of modern everyday English life ? 

January 18th. TRADER, 
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WATCH TRIALS AT KEW. 


Sir,—In your issue of the 1st inst. you published an article, 
written by Mr. D. Glasgow, jun., on watch trials which have 
recently taken place at Kew; and this gentleman comes to the 
conclusion that these trials, as compared with trials of Swiss 
watches, show a higher result for the English watch. Now I 
almost fail to see a proper justification which could lead to such an 
opinion, and I take thus the liberty tomake the following remarks :— 

(1) Mr. Glasgow gives us a table of only 5 extraordinary good 
watches of English make, but gives the results of 117 Geneva and 
30 Neuchatel watches. The limit for the term “ extraordinary 
good” being for the mean daily variation fixed to 0°75 sec., it is 
certainly more probable that the 117 Geneva watches and the 
30 Neuchatel watches show a greater mean result than only 5 
English watches. Yet the English first-class watches show only a 
superiority in this condition, but not so for the other two, which 
are very opine 

(2) A real superiority is only shown in the ordinary Class A, 
while for the other classes the results are decidedly favourable for 
**3) For Clase A ral th 

‘or in general there is a much greater percentage of 
“ extraordinary good” Swiss watches, viz. :— sie 


Extraordinary good. Class A. Total. 
English ow oe 5 oe 81 86 
Swiss os 117 78 195 


comparison between the two kinds of 
known what percentage of used and new 


(4) To make a pr 
watches, it wants to 
watches were tried. 

(5) The date of the Swiss trials seems to me a rather early one. 
I think, to make a proper statement, the trials ought to take place 
about the same time, considering the never-resting tendency for 
improvements. Again, there are the prices, which should be con- 
sidered, and also the durability. 

I and my countrymen would certainly be thankful to Mr. D. 
Glasgow for correcting his statements, because I am sure he is 
aware that our reputation in watch-making is a vital point of this 

reat and old industry of Switzerland. I enclose my card, but not 
‘or publication. PROGRESS. 
chester, January 13th. 


THE TALLEST CHIMNEY IN THE WORLD. 

S1r,—As THE ENGINEER is referred to as an authority, I trust 
you will allow me to correct a statement made in your column of 
“* Notes and Memoranda” last week, to the effect that the chim- 
ney lately erected at the lead works, Mechernich, near Cologne, 
Germany, is the tallest in the world. 

In my book on “‘ Tall Chimney Construction,” I give descriptions 
of both Mr. J. Townsend’s Port Dundas and Messrs. Tennant and 
Co.’s St. Rollox chimneys, and as the respective owners of these 
immense structures very kindly corrected my MSS. before printing, 
there cannot be much doubt as to the correctness of the dimen- 
sions, which are as follows :— 


Port St. Mechernich 
Dundas. Rollox. Lead Works. 
ft. in. ft. in. ft. in. 
Total height from bottom of founda- 
TORSO «0 ob cr. os so «2 M0 4556 .. 4418 
Height from ground linetotop .. 4540 .. 4856 430 2 


From this statement it will be seen the German shaft is shorter 
than either of these justly celebrated Scotch chimneys. Theabove 
dimensions relating to the St. Rollox shaft agree with those given 

the late Professor Rankine, but Mr. Robert Hodge, engineer to 
the Plymouth Corporation, says the total height from foundation 
to top is 447ft. 6in., and from ground line to top 432ft. 6in. 
Taking these lesser figures, it is still higher than the Mechernich 
chimney shaft. I enclose proofs of those portions of my book 
which relate to the Port Dundas and the St. Rollox chimneys, 
which may interest your readers. . M. BANorort. 

9, Ashmount-road, Upper Holloway, London, N., Jan. 12th. 


[We do not print Mr. Bancroft’s enclosure, as, although inter- 
esting, it consists of copious extracts from his book. We have 
previously spoken in favourable terms of this book, and must now 
refer our readers to it for the particulars of a large number of 
examples of tall chimneys.—Ep. E.] 





THE PECULIARITIES OF STEEL. 

Sir, In your issue of 1st inst. you published a letter signed 
‘* Basic,” in which a statement was made, that of the Bessemer 
steel plates sent to Messrs. Jack and Co., to build the boilers of 
the British Queen and British King, 40 per cent. were returned to 
the makers as unfit for use. Thinking nobody would credit such an 
assertion, I did not at the time answer the letter ; but as I find 
there are people who pay attention to anonymous writers, will you 











allow me to state that out of the 146 tons of plates sent to Messrs. 
Jack and Co., thirteen were returned to the works, weighing in all 
3 tons llewt. Five of these were either defective or spoiled in 
the working, and the remaining eight having been sent by mistake 
in excess of the order, were returned as being of no use to the 
engineers. F, B, Du Pre. 
Tudhoe Ironworks, Spennymoor, 
January 18th. 


Srr,—A few days ago a remarkable occurrence took place in our 
works. I beg to make a report of it with the anticipation of 
knowing the cause. It may also interest some of your readers, 
A solid engine wheel, 


2ft. Gin. diameter, as 

had a steel tire 1, BARE 
shrunk on. The tire | : 
had been onforabout ‘Hie|__§B<y_ 


fifteen hours when 
it burst with a 
loud report. A seg- 
ment weighing 1201b. 
was thrown violently | 


32 BARE 





against the fitting 
shop main shaft 14ft. 
high. Upon inspec- 
tion the fractured 
parts represented a 
good quality steel. The flange of the tire had a flaw in one part 
about jin. square by ;4in. deep. I enclose a chip of the tire to 
show the steel was not very brittle. W. W. Ress, M.1LM.E. 
Swansea, January 19th. 





DEEP BORINGS—WATER SUPPLY. 

Srr,—I read the paragraph in your last week’s paper about 
water supply from deep borings in Kent with great interest. In 
1881, when I first assumed the office of managing director of this 
company, I found that the cost of cleaning out the boilers alone 
was over £200 per annum, and that on the drying floors, after 
about six months’ use, there was 4}in. of salt and other matter 
deposited. I consulted Mr. Thomas Tilley, of 15, Walbrook, the 
eminent well sinker, and, acting on his advice, I persuaded the 
directors to bore for water on our own freehold here. The result 
justified my recommendation, and on May Ist, 1882, we struck 
water at 809ft. Gin. deep, on a spot about 500 yards, as the crow 
flies, from the Chatham Dockyard boring. The strata bored 
through was :— 


ode ae a! we eee eet em (6a es: on ee Se @ 
Chalk marl .. .. er wet “es 48 0 
Gault clay dae ae Ae Re ae) 48 Re ae. fs - 189 6 
Hard rock (ironstome).. .. «2 «2 02 «2 of oo o« 2 0 

809 6 


The water—60 gallons per minute—rises 61ft. above high-water 
mark, and is then distributed to all parts of the works and 
cottages, The saving in cleaning boilers is £200 per annum, each 
boiler now being cleaned at a cost of 4d. to 5d. once in six months. 
The saving in wear and tear must be very large, but of this I can 
give no statistics at present. ¢ 

I enclose copy of analysis made for me by the late Dr. Voelcker. 


Artesian Well Water. 


An imperial gallon contains— Grains, 
Oxidisable organic matter .. oe “67 
Oxide of iron and alumina .. gai tog! oe “ne “oe ) 0 “bb 
SEED cs cc ce 00. 00 te (00° 06 08 * “B4 
Sulphate of lime Bikey Se; ne ek, Bae lag. ie 8°33 
Carbonate of magnesia .. .. .. .. «1 os 1°68 
Chloride of sodium (common salt) .. .. « 49 23 

e carbonates co ce ce 08 ce ce ce co co SOD 
Pe ee ee ee ee ee ee ee ee “ob 
Total solid constituents (dried at 130 deg. Cent.)... 77°28 
Actual (saline)ammonia .. .. ae ae 
Organic (albumenoid) ammonia .. = as | 


J. Hotmes Woop, Managing Director. 
Whitewall Cement Works, Rochester, 
January 12th. 





ANALYSING OILS, 


S1z,—I note the letter of “‘E, D.” in Tuk ENGINEER of the 
1st inst. I have found in my own practice here that the following 
is @ good test for Gallipoli oil:—Place 20c.c. of the oil to be 
raed in a test tube, suspend a thermometer in the oil, and heat up 
to 250 deg. C. If the oil be reasonably pure it becomes slightly 
lighter in colour, and evolves an odour not unlike strawberries. If 
the oil be adulterated with cotton seed or similar oil, the mixture 
grows darker in colour and gives off a penetrating and disagreeable 
odour. For my own part, I do not believe that pure olive oil 
exists as a marketable commodity. Dr. Nichols, who is a great 
authority, says that it is impossible to detect slight admixtures of 
other oils except by a very elaborate process, of which he is the 
discoverer, I believe. If you want to get absolutely pure oil, I do 
not think you could do better than apply to him. I do not know 
his address, but it is somewhere in the City. 

23, Queen Anne’s Gate, . Harry STANGER. 

Westminster, 8.W., London, January 6th, 1886. 





BOILER FLUES, 

Sim,—Having just noticed “J. S.’s” letter in THE ENGINEER of 
the 1st instant, I beg to offer a little of my experience in chimney 
shaft building. In the first place, I advise him to use no cement 
whatever, except the concrete, for the foundation, but to build it 
as light as possible; neither use any grout whatever in the 
chimney proper, and to have five stretching courses and one header. 
The best bricks for the flues are fire-bricks, of course; but soft 
bricks will do very well made of loam, and not over hard burnt, 
If he will furnish me with the height and unit of boiler power he 
requires, I will send him a drawing of same at a trifling cost. No 
— is ever too large. Hy, HARRISON. 

44, North-road, Longsight, Manchester, 

January 14th. 





FORCED COMBUSTION. 

S1r,—I have to thank you for your insertion of my letter of last 
week in your issue of the 15th inst. Referring to your remarks on 
the subject of my letter in your leading article, and the invitation 
given me to supply further information on certain features con- 
nected with the use of forced draught and the pecuniary results of 
the working of my system in the New York City, I would take the 
a of mentioning that, as in all probability I will read a 

per on the subject shortly, in which the points you mention will 
be dealt with, I would prefer not to anticipate at present what I 
propose then to say. JAMES HOWDEN, 

Glasgow, January 19th. 


COMPOUND LOCOMOTIVES, 


Sir,—I have read with much interest the articles and correspon- 
dence in THE ENGINEER upon the comparative merits of the 
compound versus the simple locomotive. On perusing the reports 
——— in several papers—of coal consumption for the past 

year, I notice that one railway—viz., the London, Tilbury, 
and Southend Railway—has attained an average of 26 lb. per mile, 
These engines were designed by Mr. Adams for the company, I am 
given to understand, and are used for both classes of traffic. The 
performance of these engines is due in no small measure to efficient 
maintenance and thorough supervision. 

Here we see a simple engine with an exceedingly low coal con- 
sumption; the question may well be asked—What scope is there 
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for a compound? and can one be designed to surpass the result 
mentioned ? Bociz, 
January 18th, 


INCLINED SHAFT ROTARY ENGINES. 
Sir,—In the diagram of relative positions, Fig. 1, inserted in 
connection with this subject in the last issue of THE ENGINEER, there 
occurs an error which should be corrected. The two positions of 
the piston in the two quadrants, when they are inclined at 
angles of 45 deg. to the vertical, are shown much too far into 
the cylinder from the centre of the cylinder frame. Their distance 
from the corresponding position of the crank pin of A should be 
the same as that of the opposite piston from the same point. This 
distance must evidentl the same in every position considered, 
as the pistons are rigidly ted togeth ya piston- 
rod, the piston-rod pairing with the crank pin midway between 
the two pistons, as shown in Fig. 3. 
January 18th, 











RAILWAY COUPLINGS, 

S1k,—In your issue of November 6th attention was directed to 
the resolution at the Annual Congress of the Amalgamated 
Society of Railway Servants, with reference to a proposed trial of 
the various appliances which enable led and 
uncoupled without the danger of a man having to pass between 
them. I am now glad to be able to inform your readers that 
at an interview at Waterloo Bridge station last week between 
Mr. Scotter, general manager, and Mr. Haddow, goods manager, of 
the London and South-Western Railway, and myself and Mr. E, 
Harford, general secretary, on behalf of the A mated Society, 
the arrangements were made for the proposed trial. The railway 
company offers every facility, including the use of wagons and 
sidings, and the trials will take place at Nine Elms as soon as the 
inventors have fitted their various appli to the vehicl 

CLEMENT E. STRETTON, Vice-President, 
Amalgamated Society of Railway Servants. 
Head Offices, 306, City- » London, E.C., 
January 19th, 








THE SNOWSTORM AND THE VESTRIES, 

S1n,—With reference to the above, both the vestries and their 
surveyors have recently experienced a fair amount of obloquy at 
the hands of a generally unthinking public. I donot for a moment 
wish to exonerate from blame those to whom it is due, but a con- 
sideration of the figures below will prove the unreasonableness of 
the complaints of many persons whose object in life is attained 
when they see their names in the local papers in connection with a 
complaint. Indeed, Sir, many persons obtain a great deal of cheap 
popularity by this simple means, and who otherwise would be 
unheard of and unknown. With regard to the recent snowstorm, 
the figures relating to the amounts to be dealt with, and the 
attendant expense, are simply appalling. 

According to the figures given by Sir Joseph Bazalgette when 
addressing the Institution of Civil Engineers as president, in 1878, 
the mileage of the metropolis exceeded 1700, the width between 
the channels being 30ft. If we add 18ft. for the footways, and 
allow for the increase since that date, the superficial area will 
certainly be not less that 54,000,000 square yards. My observations 
proved that the recent fall was equal to a depth of 3in. when 
compressed as carted; therefore the quantity to be dealt with 
amounted to no less than 4,500,006 cubic yards. Allowing for the 
distance to the available tips, it would be difficult for a cart to deal 
with more than 20 cubic yards per diem; thus 225,000 horses and 
carts and drivers would be required, costing, at 10s. per diem, 
£112,500; 450,000 fillers and sweepers, costing, at 3s. 4d. a day, 
£75,000—if the snow were cleared in one day. 

That it is impossible to do so must be at once conceded. Indeed, 
it is exceedingly doubtful if all the snow could be cleared in twenty 
days, and it follows that carting can only be practiced to a very 
limited extent, and that should be in the direction of freeing the 
principal thoroughfares, crossings, &c.,from snow. In my district 
—Wimbledon—the quantities to be dealt with were only one- 
hundredth of the above, and although every man that offered his 
services was engaged at 4s. per diem, twenty was the maximum 
number available. What is really required is the cordial 
and hearty co-operation of all the occupiers. If the rather lax 
regulations were so framed that the obligation to free from snow 
the footways adjoining all premises within a reasonable time were 
compulsory as regards the occupier, and a penalty for non-com- 
pliance were not only provided, but means for its enforcement also 
—since the police-courts are wholly inadequate to deal with the 
enormous number of cases that would at first assuredly arise—much 
good would result. The footways being clear, one gang should 
clear the snow from the channels to insure the flow of all water 
resulting from a possible thaw, while another should clear the 
middle of the streets, the snow being thus heaped in parallel rows 
along thesidesof theroadway. Extemporised snow ploughs may with 
advantage be utilised for the street + tw By these means the 
foot and roadways may be rapidly put in good condition for both 
vehicular and pedestrian traffic. Of course the surveyor’s efforts 
will be in the direction of the principal thoroughfares, and the 
amount of work he will perform will depend on the number of 
men and carts available ; But as regards the footways, there is no 
reason why all should not be quite free from snow within a few 
hours after the cessation of any fall. 

W. Santo Crimp, Assoc, M, Inst, C.E., F.G.5. 
Wimbledon, January 18th. 








LAUNCHES AND TRIAL TRIPS. 

On January 15th the ss. Prometheus, built by Messrs. R. and 
W. Hawthorn, Leslie, and Co., to the order of the Ocean Steam- 
ship Company of Liverpool, left the Tyne. The dimensions of the 
vessel are as follows:—Length, 320ft.; breadth, 36ft.; and depth, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE accession of orders which has resulted from the quarterly 
meetings has not been conspicuous, and makers upon ’Change here 
this—Thursday—afternoon, and at Wolverhampton yesterday, 
spoke of the business as unsatisfactory. There is not much disposi- 
tion to place orders of magnitude, and the prices which consumers 
offer are disappointing. Some of the sheet-makers in particular, 
rather than accept the rates offered, are preferring to run their 
works half-time. 

The market is discussing with some interest the proposal of 
the galvanised sheet-makers to restrict production, with the view 
of keeping up prices. A further meeting is to be held, but the 
market does not anticipate that the proposal will be found work- 
able. £10 15s. to £10 17s, 6d. is mostly quoted for average quali- 
ties of 24 w.g., packed in bundles, delivered at Liverpool, and the 
other sizes advance £1 per ton per gauge. Packed in cases, 
average qualities of 24 g. are quoted £11 5s. to £11 7s. 6d. Liver- 
pool. Makers report that some good lines are coming through for 
corrugated sheets for South America, and for flat sheets for India 
and Canada. Large consignments continue to be made to the 
Australian markets, and at date of last mail advices prices of 
26 g. at Melbourne ruled at £15 10s. to £17—prices which left no 
profit to importers, Galvanised sheet makers note with much 
satisfaction that the first signs of a revival in trade are appear- 
ing in Australia. 

ool has risen upon the Melbourne market, and should the 
present advance of 4d. per lb, keep up for only twelve months the 
Australian colonies would be £10,000,000 richer. Such an increase 
of spending power would tend materially to the advantage of 
South Staffordshire. 

Merchant sheets in the block vary from £6 2s, 6d. per ton for 
singles upwards; galvanising doubles are £6 10s. upwards, and 
trebles £7 10s. tot 12s. 6d, 

Best—thin—sheet-makers are nominally as firm as the few 
leading marked bar makers in declining to alter their quotations. 
The demand which they are experiencing is fairly good, and their 
works are running with greater regularity than many others. 
Messrs. John Knight and Co. quote: Working-up sheets, £10 10s.; 
soft steel sheets, £12 10s.; and charcoal sheets, £19 10s. Doubles 
are 30s, extra, and lattens 60s. extra. The firm hope to start 
their new works at Brierley Hill in about three weeks from now, 
and they have laid in new and improved machinery so as to meet 
all requirements of the trade. Messrs. Crowther Bros. and Co., 
of the Stour Vale Works, quote their ‘“‘ Vale” sheets £10 10s.; 
8S. B. brand, £11; best best, £12; and treble best, £13; semi- 
charcoal, £14; charcoal, £15; and best ditto, £16 6s. Their steel 
—_ vary from £11 to £12 10s, and on to £13 10s., according to 

uality. 

, The. bar trade keeps quiet at £7 10s. to £3 2s. 6d. for some 
marked sorts, £7 down to £6 10s. for the makes of certain of the 
other “list” houses, £6 for ordinary, and £5 10s, down to £5 as 
the minimum for common bars. 

The East Worcestershire tin-plate trade is not strengthened by 
the abandonment of the makers’ combination in Wales, yet 
nominal quotations keep up. Messrs. Knight quote Cookley K 
charcoals 24s. ; I. C. and Cookley coke-plates, 20s. 

Steel prices are easy, and local makers continue to meet with 
sharp competition from other districts, From Scotland, for example, 
excellent steel sheets—singles—are this week quoted, delivered 
here, at £8 10s., and steel nail sheets at £7 10s. Bessemer blooms 
made by West Coast and Welsh firms are quoted £4 15s. to £5 5s. 
delivered here ; and billets, at £4 10s. upwards. Staffordshire 
steel masters quote for basic steel—£6 for common plates; £7 for 
boiler plates ; £5 10s. to £6 for steel bars ; and £7 10s. to £8 10s. 
for singles, according to quality, with £1 additional for doubles. 

The Staffordshire Steel and Ingot Iron Company is just now 
making a speciality of large sized bars for engineering work. The 
preseut output of the company is pretty equally divided between 

lates and bars, which are being used for a great variety of p 

rom best boiler-making down to bridge, girder, and tank- ing, 
and also for general engineering uses. The prospects of the basic 
steel manufacturers should be improved by the wider diffusion of 
the information and the action of Lloyd’s Committee of Register 
last year in reducing the tensile strain needed for steam boilers 
built of the dephosphorised metal. 

Much interest has been excited this week by its having transpired 
that the tender of Messrs. Briscoe and Sons, merchants, Wolver- 
hampton, for the Victorian contract of 40,020 tons of rails and 
fish-plates was £5 11s. 10}d. per ton. This was more than 6s. per 
ton below the tender next in order. It may be news that the 
deposit which had to be lodged by each tenderer was £12,000. It 
does not yet appear whether Messrs. Briscoe have succeeded in 
placing the order on terms satisfactory to themselves. 

The reduction of 5 per cent. in ironworkers’ es, which has 
this week come into operation in Staffordshire, applies also to the 
finished ironworks of Shropshire, Derbyshire, South Yorkshire, 
Cheshire, Lancashire, and some of the localities of South Wales. 
Even at the reduced wages steel rollers in Staffordshire are able 
to make, if they are clever hands, £1 per day, while the puddlers 
are not making more than 8s, per day. 

Native pigs are quiet. -mines remain at 55s. to 60s. for hot 
blast, 75s. to 80s. for cold blast. The Spring Vale Iron Company, 
who are the largest makers in Staffordshire, quote this week :— 
Hydrates, 50s.; mine iron, 42s, 6d.; and common forge, 32s, 6d. 
Bradley’s Capponfield pigs are quoted: Best, 45s.; common, 
32s. 6d.; Darlaston—made from Northampton ores—38s. per ton. 
The Spring Vale Company is blowing four furnaces, and states 
that its stock is not increasing. Northampton pigs keep at 38s. 





delivered, Derbyshires, 39s. and 40s.; and Lincolnshires, 41s. In | af 





27ft. 9in. Her engines, constructed by Messrs. Robert Step 
and Co., are of the Holt’s tandem design, having cylinders 27in. 
and 58in. diameter, with a stroke of 5ft., and indicating 1500-horse 

wer. Steam of 80 1b. pressure is supplied from one large double- 
ended steel boiler of a total weight of 75 tons, and this is fitted 
with Fox’s patent corrugated furnaces. After the com were 
adjusted the engines were put under full steam, and a speed of 
12h knots was attained. This is the second of four similar vessels 
now being built and engined by the same firms. 

On Monday, the 18th January, Earle’s Shipbuilding and Engi- 
neering Company launched from their yard at Hull two iron screw 
fishing trawlers, built by them for the Boston Deep Sea Fishing 
and Ice Company. Their dimensions are 85ft. by 19ft. 9in. by 
10ft., with flush deck aft and small raised forecastle forward. 
They are built to Lloyd’s 90 Alclass. The accommodation for 
captain and officers is aft, and that of the crew in the forecastle; 
the whole of the remaining space clear of engines is fitted for the 
storage of ice and fish, The vessels are ketch rigged with pole 
masts, and are fitted with a powerful steam winch of Earle’s 
special design and make for working the trawl gear. They will 
be fitted by the builders with direct-acting inverted compound 
engines, having cylinders 12in. and 22in. diameter by 20in. stroke 
which will be supplied with steam of 90 1b. pressure from a steel 
boiler with one of Fox’s corrugated furnaces, 

On the 14th inst. the official trial took place of the Seats 
boat Adler, which Messrs. Yarrow and Co. have completed 
for the Austrian Government, and the speed obtained was 
22°4 knots loaded with 16°9 tons, representing *the fully 
equipped condition. The Adler is the fastest torpedo boat 
at present afloat, and will shortly leave this country for Pola. 
Her dimensions are 135ft. in length by 14ft. beam. e officers’ 
accommodation in this case is forward of the machinery, and the 
crew are placed aft, which is the usual practice in the Austrian 
ere will be two torpedo guns fitted forward for direct 
ahead fire. The coal ry | is equivalent to a run, at a speed of 
11 knots, of from 2000 to 8, 





conseq’ of the continuance of the low prices an additional 
number of Derbyshire makers are just now blowing out their 
furnaces. 

Hematites keep firm, and they were sustained to-day—Thursday 
—by reports which were in circulation that United States orders 
are still coming forward for hematites and for steel rails, though 
not, it is assumed, in heavy lots. Barrow forge hematites were 
quoted at 55s., and No. 1 at 60s. Ulverstone hematites were 
quoted 54s., and offers to buy at 53s, 6d. were reported to have 
been refused. For the make of the Distington Company, White- 
haven, as much as 57s, 6d. net was asked, the sellers justifying the 
price by the statement that the iron was exclusively made from 
native ores. 

For the first time in the history of the trade, Spanish hematite 
pigs are just now being introduced to consumers in our market. 
A brand is being offered which is imported from Somorrostro, and 
for which a richness is claimed alleged to be unpossessed by native 
hematite pigs. The analysis is given as: Silica, 2 per cent.; man- 
ganese, ‘85; sulphur, ‘029; phosphorus, ‘038; pure iron, 97°083 
per cent, The agents here who are introducing it are prepared to 
accept easy prices. Native makers question the advantage which 
buyers would obtain by using the pig over native metals, since the 
Welsh hematites, for example, are known to be almost exclusively 
made from Spanish. ores, and should, they urge, be therefore equal 
in quality to the imported Spanish pigs. Analysis is, however, the 
only true test. 

Staffordshire ironstone is quoted 12s, to 14s. per ton, and 
Northampton ironstone, 5s, 3d. to 5s, 6d. per ton delivered here- 
abouts. 

Welsh, Derbyshire, and Wigan furnace cokes vary from 12s, 6d. 
to 15s. delivered to consumers’ furnaces here, 

Forge coal is 5s, to 6s. long weight, with a tame demand. 
Furnace coal is 8s, to 9s, boat gauge, and mill coal 7s. ton. 

Orders for cultivating, mining, roadmaking, and dis Caves 
reaching manufacturers in considerable bulk, on account of the 
east and west coasts of South America, Brazil, the Indian Empire, 





Australia, and South Africa. Makers in this district are express- 
ing dubiousness concerning the reports of merchants of the growth 
of German competition in South American and other foreign 
markets. They iene that in all the leading tools they can beat 
the Germans without difficulty. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

.—The condition of trade continues without improve- 
ment ; the quarterly meetings have brought forward no increased 
demand, but, if anything, have left behind them a still more 
depressed tone, and the tendency of prices is downwards. Except 
that hematite makers still hold out for some portion of the advance 
which was put on after the considerable sales made for shipment a 
month or so back, the real selling prices both for pig and manu- 
factured iron, or the prices which makers are willing to entertain 
where there is actual business in prospect, have got back to quite 
as low, if not a lower point than was touched during the most 
depressed period of last year, and a despondent tone prevails all 
through the market. The year so far has failed to bring forward 
anything upon which any hopeful prospects for the future can be 
based, and trade generally has probably never presented a more 
discouraging outlook than it does at present. 

There was but a very dull iron market at Manchester on Tuesday, 
with less than an average attendance. In most cases pig iron 
sellers reported an almost complete absence of inquiry, and where 
there was any business doing it was at extremely low figures. For 
Lancashire pig iron, delivered equal to Manchester, makers’ quoted 
prices remained at about 39s. to 39s. 6d., less 24, and for some of 
the better class district brands as much as 39s. 6d. to 40s. was 
being asked for foundry qualities. Quotations based upon present 
list rates were, however, simply nominal, and it is only on small 
special sales that anything above 37s. 6d. to 38s., less 24, is being 
got for either local or district brands delivered into this district. 
In outside brands the current market prices show no very material 
change from those quoted last week, but there is practically little 
or nothing doing, and where business is to be got there are sellers 
at extremely low figures. For hematites makers still quote about 
53s. 6d. to 54s., less 25, for good foundry qualities delivered into 
the Manchester district, and at these figures they are tolerably firm, 
but buyers are not disposed to pay them, and there is no business 
of as weight being done, so that quoted prices at present are 
scarcely more than nominal. 

In the manufactured iron trade business continues extremely 
dull, with very low prices ruling for all descriptions of finished 
iron. There are very few makers who are getting more than 
£5 2s. 6d. for good ordinary qualities of bars delivered into the 
Manchester district ; hoops average about £5 12s, 6d., and local- 
made sheets £6 10s. to 26 12s. 6d. per ton. 

Throughout all branches of engineering, trade continues very 
slack, and the reports issued by the trades’ union societies show 
that the number of men out of employment is still on the increase. 
The question which is attracting most attention is, of course, the 
reduction in wages, and the opinion is expressed by representatives 
of the men that the recently increased number of men coming out 
of employment is not altogether due to actual decrease in trade, 
but in great measure to the attempt now being made to reduce 
wages. In support of this view an instance is pointed out 
where the men have been on short time for months 
past, but are now told that if they will accept the 
reduction they can resume full work at once. Of course this is 
the men’s view of the case, and is put forward with the object of 
minimising the actual depression in trade which has rendered the 
present action of the employers absolutely imperative. The real 
state of affairs is being further misrepresented by the men by 
statements which have been put forward to the effect that the 
principal firms in the district are holding aloof from the move- 
ment. It is quite true, as I pointed out last week, that several of 
the large firms, for jal reasons, have not yet actually posted 
the notices for a reduction, but the notices which have y 
been put up in Manchester and the district affect no less than 
14,000 men, and there is no wavering whatever in the determina- 
tion of the Employers’ Associati fi a reduction in wages, 
which, under the present condition of trade, has become a 
ar. Special meetings of the Trades’ Union societies have 
been held to consider the question of a reduction in wages, which, 
according to the reports sent in, is regarded as uncalled for, 
and a strong feeling appears to be shown to resist if it is 
insisted upon. Ata representative meeting of the Amalgamated 
Society of Engineers it was resolved that the members affected by 
the proposed reduction should seek an extension of time, and 
failing in that, they should, along with other societies affected, 
take into consideration the desirability of firmly resisting the 
present notice of reduction. At a special ting of the bers 
of the Steam Engine Makers’ Society a resolution was passed to 
leave the question with the Executive Council to confer with other 
societies affected, and if no extension of notice or consideration is 
given they were prepared to carry out their instructions even if it 
resulted in a cessation of work. The members of the above society 
in the Oldham district have also passed a resolution to the effect 
that the present demand for a reduction of wages is inopportune 
and unnecessary, because the wages now paid were below those of 
other districts, and that their wages ought rather to be brought up 
to the level of other districts before any action was taken to 
reduce them. The general belief is, however, that there will be 
no serious strike in connection with the present reduction ; in fact, 
the impoverished condition of the Trades Ynion Societies’ funds, 
as I have pointed out in previous reports, almost precludes the 
possibility of any protracted struggle being entered upon, and it is 
more than probable that some means of arriving at an amicable 
understanding between the employers and the men will be sought 


M, hh cat, 











ter. 

The announcement of the death of Mr. Joseph Leece, the 
managing director of Sir Joseph Whitworth and Co., has been 
received with general regret throughout the district. Thirty-seven 
years ago Mr. Leece entered, as a boy, the then comparatively 
small works carried on in the centre of Manchester by Mr. Joseph 
Whitworth, and giving a to about 200 or men, and 
he has ever since been closely associated with the development of 
the works, rising from one position to another until he controlled 
one of the largest concerns of the kind in the kingdom, the present 
works at Openshaw, in the outskirts of Manchester, covering 
upwards of thirty-five acrez, and employing some 2000 hands. 
For many years Mr. Leece was prominently identified with 
the improvements worked out by Sir Joseph Whitworth in 
the construction of small arms, and which practically have been 
the basis out of which have sprung the numerous developments of 
the modern rifle. During the earlier years of the Wimbledon 
meetings Mr. Leece was also a regular attendant, and not only 
there, but elsewhere, was the winner of several valuable prizes. 
In 1874, on the formation of Sir Joseph Whitworth’s business into 
a limited company, Mr. Leece was appointed to the post of 
managing director, and this position he continued to hold until 
his death. For the last couple of years, however, Mr. Leece has 
been failing in health, and early in November last, under medical 
advice, he sailed for Australia, but only lived to complete the 
passage; his death, at the comparatively early age of fifty-two, 
taking place soon after his arrival in the colony. Always of a 
kindly and genial disposition, Mr. Leece won the esteem and con- 
fidence not only of those with whom he was closely associated in 
the ment of the works, but of the workmen in every depart- 


ment, an none will his death be more deeply regretted tlLan 
by the officials and employés of Sir Joseph Whitworth and Co. 
he annual report presented to the Manchester Society cf 


Engineers, at their meeting held on Saturday, shows the Assovia- 
tion to be ing very satisfactory progress. Notwithstanding 
decreased interest, and in one case an actual loss of £70 on build» 
ing society investments, the ordinary income of the Society had 
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been so much in excess of expenditure that with the close of the 
year there was a balance of £76, the Society’s funds having 
increased from £2455 to £2531. During the year 46 new members 
have been elected, and the total number is now 285. 

In the coal trade a generally dull tone prevails ; even with the 
present severe weather there is no pressure for house fire coals, 
and other sorts, for iron making and steam purposes, still meet 
with only a very slow sale. Pits are kept on about full time, but 
supplies are plentiful, and prices, if anything, weak, best coals 
averaging 8s. 6d. to 93s.; seconds, 7s. to 7s. 6d.; common, 5s. 3d. to 
5s. 9d.; burgy, 4s. to 4s. 6d.; and slack, 2s. 6d. to 3s. 6d., accord- 
ing to quality. 

Shipping has been very quiet, with steam coal delivered at the 
high level, Liverpool, or the Garston docks, to be got at about 7s. 
per ton. 

Barrow.—I have better news to report this week in one depart- 
ment, and worse to chronicle in another. Steel makers have 

some good contracts, and are likely to be busier during 
the early months of this year than they were at any time during 
the past year. The foreign orders which have come to hand have 
very materially improved the position of steel makers, and although 
at the moment this is only shown in the rail department, it is con- 
fidently expected it will soon show itself in the minor branches of 
the steel trade. Tin bars, for instance, are expected to be in fair 
demand ; indeed, large contracts for this class of steel have been held 
for some time, and have led to a fair activity. There is, however, 
not much doing in merchant steel generally, and there is but little 
trade in special bars, wire, billets, bands, &c. A new trade in steel 
nails is being prosecuted, with good chance of success. The other 
department, in which a worse trade has to be noticed, is that of 
ironfounding, one of the largest works in the district having prac- 
tically suspended operations owing to the want of orders. This 
position also affects iron shipbuilders and marine engineers, who 
have but few orders in hand, and the inquiry which is being made 
as to new contracts is very poor and unspirited. The pig iron trade 
is very quiet, but there is, nevertheless, a maintenance of the im- 
proved inquiry which set in at the close of last year. One or two 
furnaces have been relighted, and others are to follow shortly. 
Stocks have also been somewhat reduced, but they are still very 
large. Prices are unchanged, but are firm at 45s. per ton for mixed 
parcels of Bessemer iron net at makers’ works. It is believed that 
prices will soon be further increased. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In spite of the unusually prolonged spell of cold weather, there 
has been no appreciable change either in the demand for coal or 
the prices quoted by the various companies in the Yorkshire and 
Derbyshire districts. ‘While household coal] thus remains in what 
may be called a stationary state, steam coal is so plentiful in these 
two counties that the coalowners speak of it as “‘ quite a drug in 
the market,” and the prices are extremely low at some of the pits. 
Gas coal is being freely ordered by the different gas companies, 
whose requirements cause those specially engaged in this trade to 
be fairly well employed. It is satisfactory to know, although both 
parties are anxious to refrain from publishing particulars at pre- 
sent, that the negotiations for the establishment of a sliding scale 
in the Yorkshire district are a: State, and unless 
some unexpected hitch should take place, an amicable arrange- 
ment may probably be completed in the spring. A satisfactory 
solution of the wages difficulty in the coal trade would not only 
steady that great industry, but have a material and beneficial 
effect upon the iron and steel and kindred industries. 

Manufacturers of ordnance, propeller blades, crank shafts, and 
certain descriptions of railway material are pretty full of work. 
Some very good orders have recently come in from our own Govern- 
ment, as well as from France, Spain, and Italy, in big guns. Italy 
still believes in mammoth war ships and heavy guns, and in the 
next naval conflict will speak with a potent voice. Railway mate- 
rial is being freely made for certain colonial markets, particularly 
British East Indies, which has been a most important customer of 
late for goods of this description. 

Messrs. Charles Cammell and Co., Cyclops Steel and Ironworks, 
havecompleted the rearrangement necessitated by the death of Mr. 
George Wilson, chairman and managing director. Mr. Thomas 
Vickers, of Manchester, the vice-chairman, becomes chairman ; 
Mr. Alexander Wilson (brother of the deceased, and inventor of 
the “‘ Wilson” armour-plate) becomes managing director. The 
staff officers continue as before. 

Mr. Benjamin Nicholson, of the Shoreham Steelworks, who has 
carried on business for many years in these premises at Bramall- 
lane, has retired in favour of his sons, who will carry on the trade 
under the style of Benjamin Nicholson and Sons, i 
specialities of their manufacture are stonemasons’ tools, steel for 
spindles and other purposes, files, &c. 

The Sheffield Chamber of Commerce are deeply interested in the 
new markets to be opened up by the annexation of Upper Burmah, 
which will lead to business with Siam and Southern China as well. 
They had arranged with Mr. Colquhoun, the explorer in Burmah 
and China, for a lecture, but that gentleman having been ordered 
back to Burmah, his companion in exploration, Mr. Holt S. Hallett, 
is to address the Chamber at its annual meeting on the 28th inst., 
and to give a popular lecture in Firth College in the evening. 

Further witnesses are to be examined from Sheffield before the 
Royal Commission on the Depression of Trade, including Mr. J. 
D. Ellis, chairman of Messrs. John Brown and Co., Atlas Steel 
and Ironworks, and inventor of the Ellis system of compound 
armour; Mr, T. E. Vickers, chairman and managing director of 
Messrs. Vickers, Son, and Co., River Don Works; Mr. Samuel 
Osborn, of Messrs. Samuel Osborn and Co., steel manufacturers, 
Clyde Steelworks; Mr. Charles Bell, Master Cutler, of Messrs. 
Roberts and Bell, silversmiths and electro-platers ; Mr. William 
Chesterman, manufacturer of tapes, measures, &c., Bow Works; 
and Mr. Herbert Hughes, the secretary, who will give evidence on 
the subject of false markings of goods. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE prospects of the Cleveland pig iron trade have not improved 
during the past week. The market held at Middlesbrough on 
Tuesday last was entirely devoid of animation, but prices were not 
further reduced. Some buyers seemed to expect concessions owing 
to the continued fall of prices at Glasgow, but sellers would not 
entertain less than 31s. 14d. per ton for No. 3 g.m.b. That price 
was also taken by merchants for delivery to the end of February. 
There is very little inquiry for forward delivery, even though some 
merchants are willing to sell No. 3 at 31s. od. for delivery to the 
end of June. Makers, as a rule, will not commit themselves for 
large quantities either for prompt or forward delivery at present 
prices. Forge iron is apparently somewhat stronger than No. 3, 
as the price still remains at 30s. 6d. per ton. 

No transactions have recently taken place in warrants, They 
are still offered at 31s. 9d. to 32s. 3d. per ton. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
store at Middlesbrough amounted on Monday last to 149,898 tons, 
being an increase of 2747 tons during the week. 

Shipments of pig iron from Tees-side wharves are far below what 
might have been anticipated even for the month of January. Up 
to Monday last only 26,717 tons had been sent away, or 6000 tons 
less than in the corresponding portion of December. 

There is no improvement to report in respect of the manufactured 
iron trade. The few firms who still keep their works going have 
great difficulty in getting specifications, and are unable to work full 
time. Prices are as follows :—Ship plates, £4 10s. to £4 15s. 
ton, according to quantity and nature of specification; angles, 
£A 5s, to £4 7s. 6d.; and common bars, £4 12s. 6d. to £4 17s. 6d.; 
all free on trucks at makers’ works, less 24 per cent, discount, 





It is reported that Messrs. Wigham, Richardson, and Co., of 
Low Walker, near Newcastle, have received orders for five iron 
vessels, which they will commence to build as soon as the Tyneside 
wages dispute is settled. 

Messrs. B. Samuelson and Co., of Newport Ironworks, Middles- 
brough, have reopened their ironstone mines at Slapewath, near 
Guisbrough. ‘About 100 men and boys will find employment. 
The mines have been closed for eighteen months. 

So far, the operatives ted with the iron shipbuilding 
trade at the East Coast ports do not seem inclined to accept the 
reduction of wages which their employers are seeking to enforce, 
They hold frequent meetings among themselves, but reporters are 
not allowed to be present, and their decisions can only be guessed 
at. The Mayor of Newcastle—Mr. B. C. Browne, of Hawthorn, 
Leslie, and Co.—has offered to act as mediator. The men, how- 
ever, after considering his letter, came to the conclusion that it 
could not be entertained, and that no communication ought to be 
held with him, he being an employer. 

On Tees-side the shipbuilding firms offered to allow their men to 
remain at work a fortnight longer at the previous rate of 
The latter, however, prefer to strike with their northern comrades 
at once, unless they are allowed to continue Nom a wy | at 
previous rates until the dispute is settled. They think the fort- 
night’s —_ offered is no real concession, but simply an interval 
desired by the employers to finish certain important repair work 
before the strike begins. Messrs. Irvine and Co., of West Hartle- 
pool, and R. Dixon and Co., of Middlesbrough, will continue to 
work as usual, as they act independently of the other employers, 
and will pay the old rates of wages for the present. 

Mr. Maginnis read a paper before the Liverpool Engineering 
Society, on Wednesday, p x 13th inst., on the peculiarities of steel. 
The meeting was largely attended, many persons hoping that new 
revelations would be made as regards this important subject. They 
were, however, doomed to disappointment. Mr. Maginnis’ — 
was almost precisely the same as that which he contributed to THE 
ENGINEER a few weeks since, and no new light was thrown by him 
on the mysteries involved. A discussion ensued, but instead of 
being free and open, as all discussions should be, where those who 
take part in them really desire to arrive at the truth, there was a 
spirit of reticence observable among the speakers which interfered 
with the interest and usefulness of the proceedings. 

A meeting of the Cleveland Institution of Engineers was held 
at Middlesbrough on the 18th inst. Mr. Perry F. Nursey, of 
London, read an interesting paper on “ Pile-driving Machinery,” 
which was illustrated by diagrams and a model. An animated 
discussion followed, in the course of which various members 
related their experience of pile-driving and the machinery used 
therein. It appears that the first known instance of pile-driving 
by steam was in 1837, when the contractor, for constructing a wharf 
at Redheugh, near Gateshead, employed a locomotive for 
hauling up the monkey by means of a rope and snatch-block. 
Nasmyth’s steam pile-driver was brought out about ten years 
later, 4 was used in the construction of the high-level bridge at 
Newcastle. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TxE prospects of the Scotch pig iron trade do not improve as 
those connected with it could desire. A lower level than before 
was touched by prices this week, and although there have since been 
one or two slight upward movements, caused, it is said, by the 
covering operations of brokers, the condition of the market is far 
froin satisfactory. The opinion is gaining ground that merchants 
and ironmasters will have to make up their minds to a lower range 
of prices than has been experienced for a long time, and that on 
such account relief must be sought in a reduction of railway rates 
and of the royalties exacted by the owners of mineral properties. 
As it is, the position of the pig iron trade is one of great em- 
barrassment, such as has not been felt for many years. The 
foreign demand for Scotch pigs is very poor, and the home con- 
sumption is apparently more restricted than ever. 

Although the additions to Messrs. Connal and Co.’s stocks are 
smaller than in the closing months of the year, the private hold- 
ings of makers are understood to be increasing more rapidly, and 
an early curtailment of production would not be a surprise to any- 
one. The quantity of pig added to the warrant stores in the past 
week has been 2075 tons. The shipments of pigs from Scotch ports 
were 4725 tons, as compared with 5598 tons in the preceding week, 
and 6391 tons in the corresponding week of last year. 

Business was done in the warrant market on Friday at 39s. 10d. 
cash. Monday’s market was very depressed, 39s. 74d. ——— 
quoted on that day. On Tuesday previous transactions 
at 39s. 8d. to 39s. 10d. cash, while 40s. cash was quoted in the 
afternoon. Business was done on Wednesday at 39s. 11d. to 
40s. 14d. cash. To-day—Thursday—the market was stronger, 
with business up to 40s. 24d. cash. 

The values of makers’ pigs are depressed as follow :—Gart- 
sherrie, No. 1, 45s.; No. 3, 42s. 6d; Coltness, 48s. and 44s. 6d.; 
Langloan, 46s. and 43s. 6d.; Summerlee, 50s. and 43s. 6d.; Calder, 
48s. and 42s. 6d.; Carnbroe, 44s. and 42s.; Clyde, 45s. and 41s, 6d.; 
Monkland, 40s. 6d. and 38s.; Quarter, 40s. and 37s. 6d.; Govan. 
at Broomielaw, 40s. 6d. and 38s.; Shotts, at Leith, 46s. and 
45s. 6d.; Carron, at Grangemouth, 48s. 6d. and 45s. 6d.; Kinneil, 
at Bo'ness, 43s. 6d. and 43s.; Gle ock, at Ardrossan, 44s, 6d. 
and 41s. 6d.; Eglinton, 40s. 6d. and 37s. 6d.; Dalmellington, 43s, 
and 39s. 6d. 

Messrs. D. Y. Stewart and Co., Ironfounders, Glasgow, are 
reported to have obtained 12,000 tons of the 30,000 tons contract 
of cast iron pipes now soap Lee for the province of Baroda. 

In consequence of the slackness of the pig iron trade, Messrs. 
William Baird and Co. have stopped one of their ironstone col- 
lieries in the Kilsyth district, and it is understood that some others 
are to be laid off in Ayrshire. 

Messrs. P. and W. M‘Lellan, of the Clutha Ironworks, Glasgow, 
have secured a contract to supply a railway bridge for the river 
Jumna, in India, and about 4000 tons of steel will be employed in 
the structure. 

The workmen at a number of the Scotch steel works have agreed 
to a reduction of wages. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced £6000 worth of machinery, £1396 sewi 
machines, £24,600 steel goods, a sleepers to the value o 
£21,340 for Port Darwin, Australia, £18,500 general iron manufac- 
tures, of which a large proportion went to the Australian Colonies. 

The very severe weather now being experienced has improved 
the demand for household coals, but the shipping department of 
the trade is comparatively quiet. The principal shipments of the 
past week have been 26,696 tons from Glasgow, 90 tons from 
Greenock, 7699 from Ayr, 1742 from Irvine, £ from Troon, 1387 
from Grangemouth, and 812 tons from Leith. Merchants are of 
opinion that the coming season will be an active one in the con- 
tinental shipping department, but they may likely have to wait a 
couple of months before the demand setsin. Owing to the dulness 
in the shipping trade, the trade in bunker coals continues slack. 

The Slamannan miners, after being on strike since the beginning 
of December for an advance of 6d. a day in their wages, are now 
returning to their work. Seeing no prospect of any increase in the 
price of coals, and as the demand began seriously to fall off just as 
the strike commenced, the masters were compelled to resist the 
demand, and most of them had their pits altogether closed. In 
the por my district of Airdrie, the colliers have been working at 
the old rates. 

There has also been a strike of miners at Denny, in Stirlingshire, 
the men in this case claiming an advance on account of the price 
of coals having been raised 1s. a ton. 

It is reported that the West Lothian Oil Company has 


hed 











the Broxburn shale in a new pit it has been sinking at Deans’ 
works, It expects that it will soon have an output of 200 tons of 
shale per day. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE has been such a steady continuance of severe weather, 
storms and snow, that work generally has been impeded, and ship- 
ments fallen again to a minimum state of thi: lam g 
however, to hear that the belief in an improved iron and s 
trade, and coal as well as tin-plate, is retained. 

With regard to iron and steel shipments, 500 tons to Pernambuco 
from Newport, and an insignificant cargo of 130 tons from Cardiff, 
formed the whole of the iron exports of last week; but I am 
assured that the weather was the offender. Cyfarthfa and 
Dowlais, Tredegar, Ebbw Vale, Blaenavon, and Rhymney may be 
regarded as doing as well as most of the works this season, and are 
certainly not doing less than usual. 

The Cardiff waterworks contract has been given to Mr. Jones, of 
Neath, favourably known in connection with Mr. Jepson. Con- 
tractors, as a rule, look suspiciously at waterworks, for few of them 
poy anything like a railway. The work will be an immense one, 

e greatest depth of reservoir will be 54ft. The idea enunciated 
in these columns, that a short railway for traasit of materials 
would pay, has not yet been adopted. An objection was that it 
would cost £20,000; but if the cost of conveyance is less than this, 
there are other items for consideration—the expediting of labour, 
quicker completion, &c. Besides, the railway could be sold at the 
completion to the farmers of the district or rented. 

Now that the Great Western tunnel is an accomplished fact, I 
hope that the Rhondda tunnel will come on for consideration, 
Mr. Grierson has, I believe, in conjunction with local officials, 
given his approval to this method of “‘ tapping the Rhondda.” 

The Rhondda and Swansea Bay Railway will touch coal this 

od Pag it can only be at the back door, so to state, of the 
ondda. 

The Great Western Railway scheme should be a tunnel from 
Cwmamman te Ferndale. They would have the benefit of a falling 
gradient with the load, Aberdare Valley being lower than Ferndale. 

The Rhymney Railway yey * oad is going in for ee to con- 
struct a certain portion of the Monmouthshire and iff railway 
scheme. This will tap the new Rhondda of the future, be good 
for the Khymney, and for Cardiff. 

The coal trade 1s not very brisk. Cardiff shows a slight increase 
in shipments, but Newport and Swansea are falling off. The wonder 
is with such inclement weather that so much has been done. 
Small steam is in moderate demand at 4s.; best samples i 
4s. 6d. House coal is tolerably brisk, but prices are not moving. 
Present rates are 8s, 3d. for No, 2 and 8s. 9d. for No. 3. Best 
steam coal can be bought at collieries for 9s. 6d., and I hear of some 
f.o.b. for the same price. In fact, prices are not good, and a 
lessened shipment of 20,000 to 30,000 tons a week, and a low price, 
forms a combination which the Welsh coalowners strongly object to, 

The Mardy inquest has finished, and the result is, as many 
anticipated, unsatisfactory. The witnesses were competent and 
thoroughly practical men, and the coroner has had a long experi- 
ence in colliery accidents ; but the question, of course, is left un- 
solved. Mr. Wales, the inspector, was of opinion that it was firing 
the shot in the hard heading, others that it was the comet light at 
the arching, and some few the coal dust. However, the arrival of 
the verdict as given by the jury is good. They recommended 
means for laying and taking out coal dust, and for the instruction 
of boys in colliery rules. 

Tin-plate is quiet. An effort is being made to revive the Mon- 
mouthshire and Gloucestershire Association. At Swansea a few 
tolerable shipments for Italy, France, and Hamburg were made 
last week, but nearly 50,0U0 boxes went into stock. Stocks now 
amount to 141,385 boxes. Larger shipments for the States next 
week will clear a quantity of these. Prices are about the same as 
last week. Coke tins realise 13s. 6d. to 14s, 














Tue Surppinc TRADES.—In their annual review of the shippi 
market Messrs. John Hughes and Co., Liverpool, say :—‘‘ The 
past year can be best described as one of steady endurance for all 
concerned with shipping, for it set in with a continuance of the 

revious depression, and has closed without any change for the 
ter. The reason of this deplorable state of things can be traced 
almost entirely to the operation of the Limited Liability Company 
Acts, which have been used by many impecunious, reckless, and 
inexperienced persons to introduce into this most important branch 
of busi a large t of outside capital, far in excess of legi- 
timate requirements, and which has been invested in the building 
of new steamers, many of which have been laid up in port the 
greater part of the time since they were launched, for want of re- 
munerative employment. The system of holding in shares un- 
doubtedly has its advantages, but investors are apt to overlook the 
fact that even handsome earnings do not always permit of the dis- 
tribution of large dividends, for provision should be made not only 
for depreciation and boiler renewals, but in these days of rapid 
changes, a machinery substitution fund is very desirable, as the 
newest type of motive power may very soon b bsolete—for 
no sooner has the old-fashioned engine been su ied by the 
compound than the triple expansion comes upon the scene, giving 
extra speed with an enormous saving of fuel, placing boats of the 
former type at a considerable discount, and making some of the 
most ancient ones totally unmarketable. The use of steel in ship- 
building grows very rapidly in favour, and there can be little doubt 
that steamers with steel hulls and triple expansion engines will be 
the favourite type of boat to build when business revives. The 
style of sailing ship most — is about 2000 tons register, 
but it is to be hoped that they will not in turn be 
over produced, as the trades for which they are suitable are 
limited, but in any event they will only be capable of doin 
one-third the work of steamers of the same registered tonnage. 
Moller’s “‘ Steamship Circular ” says :—‘‘ The most disastrous year 
yo non ey Lg the ay shipping business | mehr to a close, 
ough the new year does not open up under bright prospects, 
yet it appears that the downward tendency, both as regards prices 
of ships as also rates of freight, has now been arrested. The 
enormous increase in the mercan steam fleet during the four 
previous years, estimated at about 1,914,000 tons, has told its own 
tale, and it must be hoped that the dearly-bought experience may 
serve as & rye the future. The total tonnage of steam and 
sailing ships combined launched in 1885 is not likely to be much 
over 400,000 tons, which shows a considerable falling-off com 
with the previous year, when the total nae unched was 
549,896 tons. The losses during the past year have been heavy. 
Of steamers for the general trade very few are now bei ilt, 
but on the Clyde the principal yards are fairly employed, with 
work for the Government and some of the large companies. On 
the East Coast, however, work is very slack, and builders are 
to take orders at very low figures. As steel is now very 
ittle dearer than iron, this material is being mostly used, and in 
the large steamers the triple expansion engines have to some extent 
been adopted, the results hitherto obtained having been very satisfac- 
tory. After various attempts to substitute petroleum for coal as a 
fuel, a steamer has been built for the ilian trade, 
Himalaya, fitted for that purpose, and given very favourable 
results; in fact, it is stated that on a trip which lasted fifty-four 
hours the consumption amounted to little over eight gallons per 
hour, at a cost of about £1 per day, while the cost of coal for that 
riod would have been about £7. In addition to the economy in 
uel, a great saving is also obtained in and labour. Some 
experiments have been made in p: ing ships by electricity, 
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but as yet only on a small scale, although not without good result. 
On iid subject we may refer our readers to the article in our last 


impression, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 9th. 

DvuRING the year twen ~ -two railways of the 
United States, with 3156 miles of main line, 
and a bonded "debt and capital stock amounting 
to 278,500,000 dols., have been sold in foreclosure 
and transferred to now ownership. The result 
of this is that the capital stock is generally 
wiped out, and the bonded debt changed into new 
forms of securities, sometimes of less and some- 
times of greater amounts, ba wane | 1885 forty- 
four companies into the hands of receivers 
representing a total mileage of 18,386, with s capital | an 

stock and indebtedness of 385,500,000 dols. 
is a rather unfavourable showing for American 
railroads, but y ver neni bes the rh jo oe for improv- 
ing traffic are decidedly owever, a great 
deal of improvement must be made before the 
American railway system can be regarded as 
creditable. The iron trade is very active in all 
rts of the country. During the past week a 
ae number of orders have been secured for all 
kinds of material, from pig iron to steel rails, and 


a general improvement in values seems to be near 
at hand, because of the urgency with which orders 
are placed. Steel rail mills are sold up six to 


seven months ahead. “Herken steel makers 
met at Pittsburgh this week and agreed to advance 
prices and establish a better classification for steel 
than has hitherto prevailed. The crude iron 
makers throughout the country intend to advance 
prices still yd and it is predicted that within 
thirty or six s at furthest forge iron will 
command 17% cle at tide water and number 
one foundry 20° So dole The jae oar of the 
furnaces at the 1st of January acco: 
just to hand are 91,814 tons per week of ‘all inds 
of iron. The anthracite production is 30,000 tons, 
bituminous production, 55,000 tons per week in 
round numbers, The rolling mill owners of the 
New England and Middle States will meet in 
Philadelphia on Wednesday of next week and 
probably advance prices. In addition to the 
question of prices they will discuss tariff matters, 
and make such a defensive or aggressive move- 
ment as circumstances may seem to justify from 
resent indications. But v little effort will 
made to unsettle the tariff, and it is already 
discounted that the silver question will remain as 
itis. Stocks of material in hand at New York 
on or | Ist were 739 tons of pig iron, 3010 
tons of old rails, 3261 tons of steel wire rods, 
4126 tons of Swedish iron, 967 tons of ti tin, 855 
tons of Russian sheet iron, 54,100 boxes of tin- 
plate, 430,671 lb. of pig lead, 26, 813 lb. of sheet 
zine. Old rails are extremely scarce, and 21 dols. 
is offered for American, A Boston’ syndicate is 
buying all the American rails they can possibly 
secure, and prices are likely to go higher. Arrivals 
from Europe are reported, and negotiations are 
in progress for large lots from foreign markets, 








NEW COMPANIES. 


Pn following companies have just been regis- 


Dry Docks Corporation of London, Limited. 

This company is formed to carry on business as 
dock or slipway owners, shipbuilders and repairers, 
boatbuilders, ship and insurance brokers and 
agents, engineers, ironfounders, iron and steel 
workers, and engine and boiler-makers. It was 
registered on the 9th inst. with a an a of 
£550,000, divided into 35,000 preference and 
20,000 ordinary shares of £10 each. The sub- 
scribers are :— 


*The Hon. J. B. Roche, 71, Pont-street, 8.W. .. 

*J. Lloyd Pierce, 27, Clement’s-lane, merchant .. 

A. —— 21, West India Dock-roud, ship- 
own 


= Wilkinson, 17, Gracechurch: street, insurance 
broker 


director of docks os 
J. Anderson, 45, Effin ham-road, Leo :. 
W. H. Saffery, 8, Old Jewry . 

The directorate is to consist of not leas than five 
nor more than nine members, each holding at 
least fift: 4 shares, or @ corresponding amount of 
stock, The first are Messrs, Richard Revett, J. 
E. Platt, J. D. Pender, T. K. Fletcher, and the 
subscribers denoted by an asterisk. Minimum 
remuneration, £2000 per annum, with an addi- 
tional £500 for each 1 per cent. dividend or bonus 
above 10 per cent, per annum, Mr. J. Lawrence 
is appointed director at a salary of 
£1000 per annum. 


*J. Laven,” pls Fenchurch- -avenue, managing 


1 
1 
1 
1 
1 
1 
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Fronboeth and Pantmawr Slate and Slab Quarry 
Company, Limited, 

This company was constituted by deed of 
settlement on the 9th ult., and registered as a 
eyo £35,000" he S60 a the 8th inst., with a capital 

£35,000 shares of £100 each, of which 
ona are taken up and are fully . its objects 
are to carry on the business of slate, slab, and 
stone quarry owners, brick, tile, and pottery 
manufacturers, moulders in brick-earth or other 
material, The members are :— 


*Wm. Davis, Bridge-end, Glamorgan .. 
m4 Cc. L. Matthews, Henbury, near Bristol... 
. L. Matthews, Westbury-on-Trym, Gloucester 
*D. J. ~_— Waldeck, Weat ~~ ermaey 

*R. P. vis, Westbury-on-Trym 
W. G. teste Henbury 
L. W. Matthews, 2lst Hussars.. .. .. . 
The number of directors ry not to be lees than 
three nor more than five; qualification, £1000 in 
shares. Remuneration, "£250 per annum. The 


members denoted by an asterisk are the first 
directors. 


Shares. 


oa 28) ae ee 
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Rhea Manufacturing Company, Limited. 
Upon terms of an ae of the 5th inst. 
this company ay uire the rights and 
interests of Sociste a’ tudes Scientifiques 
Appliques a la Industrie au Commerce, in several 
letters patent for Great Britain and the Colonies 
relating to the decortication and ungumming of 
E and other fibre, and for converting the bem 

to filasse and other products. It was a 
pe the 11th inst, with a capital of £110,000, 
divided into 22,000 shares of £5 each, of which 
,000 are A shares, entitled to a preferential 
dividend of £6 per cent. per annum. The pur- 


chase consideration is £10,000 cash and 2000 fully- 
paid B shares, The subscribers are:— 


Shares. 
i a J. sengam, jun., 38, Mincing-lane, colonial aad 
*8. Toya Howard, Crawley’ Mansions, Gloucester- 


A. J. Bromham, 42,  Abingdon-road, Kensington 1 
W. Young, 81, Lorrimore-road, Kennington .,. 1 
F. H. Fletcher, 9, Wellesley-road, Croydon.. .. 1 
*Alexander Mackenzie, 112, Elm sreieageramaee 


.W., merchant .. .* 
W. H. Burrell, 165, Fenchurch-street, clerk” :. 
The number of directors is not to be less than 
three nor more than ten; qualification, 100 
shares; the first are the subscribers denoted by 
asterisk, and Messrs. G. H. M. Ricketts and 
i Minchin ; remuneration, £1000 per annum, 
and also 5 per cent, of the profits available for 
dividend, 





Langworthy Brothers and Co., Limited. 

This company was registered on the 11th inst, 
with a capital of £200,000, in £10 shares, to take 
over the businesses of cotton spinners and manu- 
facturers, dyers and printers of cotton and linen 
[en bleachers, and merchants, carried on by 

essrs. John Lowcock, W. Wright, R. Lowcock, 
and J. W. Wright, under the style of Lang- 
worthy Brothers, at Salford and Manchester. 
The subscribers are :— 


8 
*J. Lowcock, Broughton Park, Manchester, 
cotton man r a Se a 
*W. Wright, Prestwich Park, Manchester, cotton 
*R. Lowcock, Timperley, wceapeigi cotton 

manufacturer 

*J. W. Wright, Prestwich Park, " Manchester, 
cotton manufacturer 








venta Lowcock, Brought 1 Park, Manchest . 
a aoe 

5. E. Wrig’ ty Beles, near Manchester, ‘ales. 
“FW. Roberts, Prestwich, near Manchester 


. ’ 


bookkeeper .. . 
*J. Blears, Swinton, near “Manchester, tnanager 
of dye works .. ee 
*F. Tate, Ashton-upon- “Mersey, | salesman |. .. 
The number of directors is not to be less than 
four nor more than nine; qualification, £500 of 
paid-up capital; the subscribers are the first. 


Lyon Brothers, Limited. 

This is a proposed conversion to a company 
of the Fn of gluss bottle manufacturers 
carried on by Messrs. Lyon Brothers at the 
Peasley Glassworks, St. Helen’s, Lancaster. It 
was registered on the 9th inst, with a capital of 
£60,000, in £5 shares, with the following who are 
responsible for £5 each as first subscribers :— 


ett 








Shares. 
W. J. Smith, 47, Mark-lane, agent .. 1 
7 William White, 7, Church-road, ‘Brixton: ‘ 
8, J. Elder, 6, _Bessborough-gardens, BW, ac- 
countant ae . P 1 
H, Greey, 88, Holbe ck-road, Ke ingt n, manu- 
facturers’ agent 1 
a A atacl ll, Osborne- “grove, Fistiy Park, . 
* F. Hunt, 25, Queen Anne’s-gate |. ia ee 1 
A. White, 10, Throgmorton-avenue, clerk 2. i. 1 


The number of directors is not to be less than 
five nor more than seven; qualification, £100 in 
shares or stock. The first are Messrs. John Lyon. 
William nm J. H. Lyon, W. Curwen, an 
Henry W: Mr. J. Lyon is appointed chair- 
man, an Mesare, W Ww. © Lyon and J. H. Lyon 
are appointed joint managing directors, the 
former at a of £400 per annum, and the 
two latter at rannum each, The chair- 
man and managing directors will be further enti- 
tled to £5 per cent. of the net profits after pay- 
ment of £10 per cent. per annum dividend. Each 
other director will receive £100 per annum, and 
they will be further entitled to 24 per cent. of 
the annual net profits after payment of £10 per 
cent, per annum dividend. 


Noiseless Tire ste Limited. 


This company proposes to acquire and work 
certain inventions and patents relating to the 
manufacture and improvement of wheels and 
tires for vehicles, the invention of Messrs. George 
Davies, Wm. Iwood Carmont, and ™ 
McQueen, of Manchester. It was registered on 
the 8th inst. with a capital of £2100, in £10 
shares, The subscribers are :— 


T.H —_ , 23, John Dalton-street, Manchester, 
merc! 

a” Wilson, Pendleton, Manchester, ‘calico 

nter .. 
W. E. Carmont, “Lon; ight, Manchester, ‘engineer 
J. McQueen, Ardwick, Manchester, engineer .. 
ar G. Nicholson, 100, King-street, Manchester, 
accountant 

J. 3. Heywood, Pendleton, Manchester, salesman 
J. Ke ea 38, Cooper-street, Manchester, auc- 


W. B. Tiplety, Orcmpeat ages 2 lx 
Registered without special articles, 


James Joicey and Co., Limited. 

This is the conversion to a company of the 
business of colliery proprietors, quarry owners, 
shipowners, lime burners, brickmakers, &c., 
carried on by the firm of James Joicey and Co. 
It was tered on the 8th inst. with a capital 
panes. ae See Se Sree The 
subseril 


Shares. 
by Joicey, M.P., aioiage Hall, Northum- 


i 





rland, coalowner ° Pre 1 
git 8. Joicey, Di ingt« Hall, Northumher- 
an 1 
*W. J. Joicey, J. P., ‘heiie Lodge, Durham, 
coalowner oe 1 
Mrs. M. Jolcey, ‘Urpeth Lodge, Durham” Rie... os 1 
James Joicey, Eastcourt House, Wilts .. .. .. 1 
J. G. Joicey, Eastcourt House Wilts ee eee 1 
*J. Thompson, Gateshead, coal fit! os 66 6 1 


The number of directors is ma to be less than 
three nor more than five; the first are the sub- 
scribers denoted by an asterisk. The minimum 
remuneration to be paid to the board is £3000, 
and the maximum per annum. 








PRODUCTION OF CHROMIUM IN THE UNITED 
gg . een of chrome iron ore in 
884, all from California, was about 2000 long 
con or ene two-thirds as much asin 1883, At 





an average value of 17 dols. 50c. per ton at San 
Francisco, the total value was 35, 00 ls, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Applications for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
x, = address of the communicating party are 
in italics, 
12th January, 1886. 
451, Cnronomertens, C. Becker, jun., London. 
452. aaa Covers to Jucs, &&., E, Taylor, 


453. Soraas or ANGLE-ENDED Kerps, &c., for Fire- 
PLaces, 8. Robinson, Dudley. 

454. Enxicuina Ittumratine Gas, J. Parkes, Bir- 
mingham, 

455. INseRTING Taps in Barrews, R. Bostock and T. 
Hirst, Halifax. 

456. STEAM and Warer VALvEs or Srop Cocks, G. M. 
Marchant, Halifax 

457. PREPARING SkINs, Kies, and Hipgs, A. J. Hailes, 
London. 

458. Twiners for Dovsiine Yarn, W. Bottomley, Man- 


ester. 
459. Saips’ Davirs, L. C. Niebour, Kingston-on- 
Thames, i 


460. Curtine Cricket Bats, &c., W. H. Cook, London. 
461. Cartripce Macuines, L. Jeffries, Birmingham. 
462. Sares, W. Eglin, Glasgow. 
. SPeED _ aes for WATER Power, E. Buckley, 
ewto 
464. Tnow L Lasts for Boots and Sxozs, E. Newberry 
and J. W. Sharp, Ke 
as Tap Sockets for Casks, * &e., J. Everard, Spark- 


466. Borie Racks, &e., J. FE. Yates se som al 


467. JOINING Pires, W. H.W thington, Manchester. 
468. Macuines for Fitiinc ‘hoe de Be Jackson, 
Liverpool. 


469. Evecrric Licuts, A. C. Ferguson, London. 

470. PoRTABLE Firg-Escares, H. Cardwell, London. 

471. Stay eg cb Jackson, —_ eld. 

472, Razors, &c., J. Mayland, Sheffield. 

473, VENTILATING Hats, &e., ¢. Potter, London, 

474. SeLr-actina CaRD DISTRIBUTOR, T. Schneider, 
London. 

475, ALarM Crocks, E. Davies, Birmingham. 

476, THoRN’s VEHICLE Scorcu, J. P. Thorn, London. 

477. Ain or Gas ENGINEs, W. Fairweather.—(G. H. 
Babcock, United States.) 

478, Aim or Gas Enoines, W. Fairweather.-(G@. H. 
Babcock, United States.) 

479, SPANNERS or WRENCHES, F. Smith, London. 

480, Puriryinec Acetate of Lime, W. Wilson, London. 

481. Bassinettes, T. H. Rowe, London. 

482. SEPARATING and PuriryinG Mera.s, W. W. Popple- 
well.—(A. F. Wendt, United States. 

483, ELEMENTS for Primary Batreries, H. Woodward 
and E. M. Gregory, London. 

484. PenracrapHic Enoravinc Macuines, G. R. 
Hugon, London. 

485. Backs for Cuair Bepsteaps, H. Myer, London. 
486. VaLves, W. Marrable, Stratfo: 

487. Traps for Waste Pipes, &c., E. 8. McClellan, 
London. 

488. Burts of Hinces, W. Youlten, London. 

489. Rai. Joints, J. Shipley, New York. 

490. Bicyc.e Seats, C. M. Clarke, London. 

491. StopreRine or Cxosinc Borties, &c., L. Dove, 
London. 

492. Locks, A. J. Boult.—(M. de Urriolaveitia, Spain.) 

493. Gas Enoinzs, L. H. Nash, London. 

494. PoLisHina PLATEGLASS, &., A. de Boischevalier, 
Liverpool. 

495. Burnino Ors, 8. Banner, Liverpool. 

496. MaGazine Fire- -ARMS, A. Burgess, London. 

497. AiR Brakes for Raitway Cars, H. Hollerith, 
London, 

498. Casu Boxes, A. J. Boult.—(D. McArthur, Canada.) 

499. Foipine Pan and Sroot, J. C. Porrett, London. 

500. Horse Gears, F. K. Woodroffe, London. 

501. Castine of Brake SHogs for WHEELS of RaILway 
Cars, J. J. Lappin, Ontario. 

502, Open Fire Grates, J. Jex-Long, Glasgow. 

503. PAPER-MAKING Macuines, W. R. Lake. —{W. F. 
Bdwards, U.S.) 

504. Gas Burners or Lamps, W. R. Lake.—(J. W. 
Baker, U.S.) 

505. AuToMaTIC ALARM SIGNALLING, &c., E. E, Ries, 
London. 

506. Governina, &., Vatves, &., W. R. Lake.— 
(The Mason Regulator Company, U.S.) 

ae S3inpine of Books, W. R. Lake.—(7. C. Love, jun., 

8 


508. Srarcu, W. R. Lake.—(W. 7. Jebb, U.S.) 

509. Governors for Motors, O. Imray. —(J. Dow, U.S.) 

510. OBTAINING ALIZARIN O1L from OLEAGINOUS SEEDS, 
A. Brunstein, London. 

511. Macuine-cuns, T. Nordenfelt, London. 

512. Ligntine Cigars and Piprgs, W. Walton, Bishop- 
wearmouth. 

518. Borrtine AERATED Liquips, E. Rowlands and T. 
Fe , London. 

EEDING Racks and Troveus, T. Preece, G. 

Preece, and H. Preece, London. 

515. Drivine, &c., of RerricgratTina Macurnss, R. R. 
Gubbins, London. 

516. Spoons, A. Hamon, London. 


13th January, 1886. 


517. Cement, J. Bidwell and A. Bidwell, London. 
518. Boor CLEANING and Po.isH1No, W. Benner, Tralee. 
519. Spoke Grips, C. Freeman and J. Lucas, Birming- 


, London. 

521. Avromatic Door Opener, J. Hicken, Portsmouth. 

522, KitcHen or other Rancgs, J. Green, W. R. Green, 
and R. Green, Ecclesfield. 

523. AuTomaTic ELecrric FrrE-aLarms, J. W. Smith, 


wich. 
tlasgow. 


520. ROLLER-BLIND Furniture, C. G. M 


524, NoIsELEss boaeag C. Warren, I 

525. CookiIne Rances, W. - Morrison, 

526. Be.tine, F. Redd 

527. Steam WorkIne of Stop Vatves, R. W. Grace, 
Cheshire. 


528. Maxine Bats, 8. M. Wainwright, Leeds. 
= — Ports, R. Richards an W. Rockliffe, Sun- 
er] 
530. Exrractinc Sewace Siupce from Tanks, J. C. 
Bothams, Wiltshire. 
yg Re a Cortes of Writ1na, &c., W. Cordeaux, 





erham, 

532, IncrEasine the Uritity of the TeLzPHoneg, G. J. 
Rhodes, Wolverhampton. 

583. Macuing for the Sate of Goons, G. J. Rhodes, 
Wolverhampton. 

534, Macuine for ApverTisinc, &c., G. J. Rhodes, 
Wolver _. 

535. Frutine Gas Meters, &<., W. Ambler, London. 

536. PRoPELLING VessELs, J. Hopper, jun., near Gates- 


537, Music Hotpers, H. D. G. Gillespie, Glasgow. 
538, Firepcaces, R. M. Somers, Leeds. 
589. Fire-BLoweRs, 8. F. Hadfield, Weston-super- 


‘are. 
540. Screw Prore.iers, L. P. Fairbanks, London. 
541. Prope. A. F. Yarrow, London. 

542, Bastine Meat during Roastine, E. Barber, 


don, 
548. Drums, G. Potter, London. 
544. AsH-Box and Srrrer, 8. Limebeer, London. 
545. meng for containing Fur., E. J. Houstoun, 


546 SADDLES for VeLocirepes, G. P. Coleman.—(F. 
Sillibridge, U.S.) 
7. Door Boxts, H. H. Green, London. 
. FasTEntnos for Trave.iine, &c., Trunks, J. 
Marston, London. 

549. Too. ye Removinc WHEELS, &c., from their 
Suarts, G. Owen, Glasgow. 

550. PanTiLe Roorine, K. Weise, London. 


551, Trrt Fasteners, C. H. Farrow, London. 

552, Stocxinette CLoru, G. Attenbrough and M. A. 
Herbert, London. 

553. — &e., "J. and A. Green and J. C. Swain, 
Lon: 


554. Cow. or VenTILaTor, G. Bolton, London. 

555. Cranks for Tricycies, G. J. Stevens, London. 

556. SypHon Apparatus, C, Reiss and F. Hecht, 

London.—2lst November, 1885. 

557. TRAVELLER Crass, A. Grafton, London. 

558. DELIVERING CIGARETTES or Cicars, J. Breeden 
London. 

559. SHOULDER Pieces for WorKING Guns, T. Norden- 
felt, London. 

660. Fastenen for Securnine Winvows, &c., J. Wragg; 


561, SMOKE-consuMING FirepLace, J. M. Stanley, 
London. 


562. Suction and Dexivery Pumps, 8. P. Wilding.— 
(ZL, Nasi, Italy. 

563. Box for Tarow1ne Dice, W. Edwards and A. J. 
Dimmack, London. 

564. TREATMENT of ANIMAL Fisres, &c., O. Chemin, 
London. 

565. RELEASING Mecuanism for the Caces of Minzs, 
T. R. Shillito.—(F. Westmeyer, Germany.) 

566. nme and TREATMENT of Srazt, R. Had- 
field, London. 

567. Hanp Fireg-ExtTincuisHers, W. R. Lake,—(E£. G. 
Rideout, United States. 

568. CouPLines for RAILWAY Venicies, G. Turton, 
London. 

569. HemstitcHina, J. Moore, London. 

570. a a Fires to Burn up Brisk.y, J. E. Brown 

co) 

571, Two-WHEELED C. J.T. Parlour, London. 

572. Meruop of — Souip Sewace Marrer, E. 
R. Hordley, Lond: 

573, ATTACHING Trps to BILLARD Cugs, L. B. Bertram 


London. 
574. Merattic Compounp for the Preservation of 
Sxrps, W. milton, London. 
575. APPARATUS for APPLYING Postace Stamps to 
Envevores, E. F. Ede and P. de Bondini, London. 
576. Manuracture of METALLIC SLEEPERS, J. Col- 
quhoun, London. 

577. ARMOURED Surps, J. I. Thornycroft, London. 

578. PRopeELLING APPARATUS for Su1ps, J. I. Thorny- 
croft, London. 

579. Surrace ConDENSER for TRAMWAY Enaines, H. 
P. Fenby, London. 


14th January, 1886, 


580. TenrERING and Dryixa Macutnes, J. T. and E. 
Kershaw, London. 
581. — Heatine Urensizs, J. Fagan, Skipton-in- 


582. iin for Boots, H. W. Robinson and C. J. 
Smith, Northampton. 
583. Sappxs for Bicycizs, J. A. Lamplugh, Birming- 


bas TELEPHONE Apparatos, 8. A. Edwards, Birming- 


585. _ — Sarxs, J. Duncan, Glasgow. 

586. Raitway Coupiines, H J. Lever, Tisbury. 

587. HaNceR ATTACHMENTS for Stipinc Doors, T. H. 
Brattan, Liverpool. 

588. SELF-REVOLVING Davits, J. ee, Tynemouth. 

589. Desk Ruuers, [. D’A. Davis, Llanelly. 

590. FLOATING BREAKWATERS, W. R. B. Chamberlin, 
Eastbourne. 

591. Dismxrecttne, T. ootinet, Manchester. 

592. SLeEepers, T. 

598. Matcn-Boxes, J. 8. Walley, Whitchurch. 

594. Apparatus for the Protection of the Resprra- 
tory Orcans, J. C. Broadbent, Rochdale. 

595. FasTentnas for HivcED FoLpINe Doors, J. Lewtas, 
Manchester. 

596. CompounDs of OrGANIC ALKALOIDS and Saccwa- 
Ring, C. Fahlberg and A. List, London. 

597. Macuivery for BLeacuine Quiits, R. H. Ains- 
worth and E. B. Manby, London. 

598. BicycLe WHEELS, 8. Green, London. 

599. Apparatus for SUPPLYING AIR to Furnaces, N. 
Evans, Liverpool. 

600. Bepsteaps, A. J. Boult.—(A. and L. Meyer, Ger- 


many.) 

601. Apparatus for SEPARATING GREEN Peas, R. 

, Liverpool. 

602. AuToMaTic MecHanisM for usz on Doors, W. 
Zimmerman, Liverpoo! 

603. MANUFACTURE of MINERAL Hyprocarpons, 8. 
Banner, Live 

604. CoNnTROLLIXG or ReGuLaTinc Vatves, J. E. 
Miller, Liverpool. 

605, StzaM Borer Furnaces, E, Boutcher, London. 

808. Varnisn, C. F. Rousset, ‘London. 

607. Curry, B. Friedrichs, London. 

608. OnE Concentrators, H. F. Dale.—(The Tabor 
Concentrator Company, Tnited States.) 

609. Fasrics, J. Newton, London. 

610. Murrs, M. Kosminski, London. 

611. Seconpary Vottaic Battery, O. Imray.—(A. 
Khotinsky, Holland. 

612. Vatve Apparatus, E. 8. Hough, London: 

613. OveRHEAD Bar Raits, T. Murdoch, Glasgow. 

614. Tortet Guasses, C. H. Fox and E. Norwood, 
London. 

615, DyNaMO-ELECTRIC Macatnes, W. Grierson, Glas- 


gow. 

616. Dryixc Cuampers, J. Howie, Glasgow. 

617. CaLico PrintTInc MacuINEs, W. Stewart, Glasgow. 

618. Looms for Makino Fasrics with TwIsteD Fringes, 
C. E. H. Miiller and C, Speiser, London. 

ag Looms for Weavine VELVET, &c., W. H. Bairstow, 

mdon. 

620. Looms for Weavina Loopen, &c., Faserics, W. H. 
Bairstow, London. 

621. Gatvanic Batteries, F. H. Varley and the Varley 
Electric Patents Proprietary, London. 

622. InstRUMENT for = conan SPHERICAL TRIANGLES, 
&c., B. L. Smith, London. 

623, CorLING SPIRAL Sprines, H. J. Haddan.—(F. 
Deutgen, Germany.) 

624. PROPELLING curve, &c., C. Groombridge and J. P. 
Rickman, London. 

625. METALLic Carps, TEASELS, or Comss, B. G. E. 
Pierrot, London. 

626. Warcues, I. Aubry, London. 

627. Lawn TENnNIs Batts, J. E. Hansome, London, 

628. CLasps for G J. 0. W. Jefferys and 


629, Tartaric Aci, T. Gladysz, London. 


15th January, 1886. 


630. Reteastnc Horses from Veuicies, J. Griffin, 
Birmingham. 
681. a of Boors and Sxors, A. J. Aspinall, Liver: 


632. SHADE CarriaGE for CanDLEs, R. 8. Moss, London. 

633, ENcrves for SrzaM STEERING Gear, J. Brown, 
Manchester. 

634. Toastine Breap, &c., 8. Heys, King’s Norton. 

685. Spokes for WHEELS, W. Cow ey, Liverpool. 

636. Exastic Bet, J. Tucker, Old Lenton. 

637, BLape SHarpPeners, D. L. Brain, Southsea. 

688. Tones, H. C. Herrison, Birmingham. 

639, Erectinc TeLecrarn and other Wires, J. Poole 
and K. McIver, Manchester. 

640. Sicnt Freep Lusricators, J. L. Grandison, Man- 
chester. 

641. PREPARED Fasrics, P. W. Seymour, London. 

642. Biastine Coat, A. R. Sawyer, Stoke-on-Trent. 

648. Packine Tosacco, J. M. Baines and 8S. Washing- 
ton, Manchester. 

644. Taste Fork, J. M. Baines and 8. Washington, 
Manchester. 

645. MoustacuEe Suretp for Cups, &c., C. J. A. Bald, 
London. 

646. CALCULATING Apparatus, J. W. Stanley, Crewe. 

647. SusPenpeR for Pictures, &., C. Davis and 8, 
Gaunt, Birmingham. 





648. Hewina Coat, T. Archer, jun., London. 
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649. Tram-carn Waeets, T. Archer, jun., London. 

650. Turn Wrest Piovess, R. Bawden, South Molton. 

651. Cure and CarriacE for PrRamBULaToRS, J 
Aylward, Coventry. 

652. Tosacco Pires, H. A. H. Daniel, Bristol. 

653. Castine Gas Frrrines, P. Barry, London. 

654. Lamps, H. Defty, London. 

655. Water Hearers, J. B. in, London. 

= Distance Inpicator, G. B, mith, Birmingham. 

Recuiatine the Dravcut of CHIMNEYS, W. Wade, 

*fialitax, 

= >. ene Nats, J. A. Huggett, near Chester- 


659. BreecH-Loapinc Sportinc Guns, W. O'C. G. 
Birkin, London. 

660. Sprinc Fastener for Gioves, F. A. Sommer, 
London. 

661. Securtyc Rarrs in Ramway Cuarrs, W. Dickin- 
son and J. Hibbert. London. 

662. Framework of VELocrPepss, G. oe, London. 

663. Carrripcrs, H. J. Allison.—(T. A. Middleditch, 
United States ) 

664. Frxcrr Stratus, &c., J. M. Sloan, London. 

665. Gas-moTor Enoryes, J. M G Ww. 

666. PressurE Rouier for Warp Beams, H. E. Newton. 
—(MM. Berger and André, Germany.) 

667. CoNDENSING GaS-MOTOR paren H. Williams, 
Manchester. 

668. ELecrric TeLecraPH Printinc Recervine Iv- 
STRUMENTs, F. H. W. Higgins, London. 

669. Pumps, E. L. Pontifex, London. 

670. Lusricatise Powpsr, A. M. Clark.—(B. Lenglet, 
France.) 

671. Newspaper Fries, W. Schulz, United States. 

672. REFRIGERATING MACHINERY, A. Neubecker, 
London. 

673. Frames of Sza-corse VessEis, H. Withy and G. 
W. Sivewright, London. 

674. Cocks, J. Dewrance and G. H. Wall, London. 

675. Warer Spray Apparatus, M. Lutzner and H. 
Gumtow, London. 

76. Crupe Prospuate of Lime, A. Deckers and R. 
Tamine, Liverpool 


16th January, 1886. 


677. ScanpDinavian Papiocks, J., D., and A. Minors, 
London, 

678. Apparatus for Treatment of Fett Harts, G. 
Atherton.—(G. Yule, United States.) 

679. Dryisc Fett Harts, G. Atherton.—(G. Yule, 
United States.) 

680. Fuiiree Stocks, G. Atherton, Manchester. 

681. Arm Cuampers for Usk in Connection with Fur 
Hats, G. Atherton, Manchester. 

682. Steam REGENERATOR Furnaces, J.C. Brentnall, 
gqilanchester. 

. PREVENTING Waste from the BreaKkacE of YARNS 
nm THRosTLe Spryninc Frames, A. H. Dixon and W. 

; Gradwell, Manchester. 

684. eee Sreerine for Sarery Bicycuss, J. and 
G. N. Howes, ridge. : 

685. Cans, 8. Adams and W. H. Bodin, Birmingham. 

686. GenERaTING Steam, I. Engelson, Jersey. 

687. Keys for Fastenrsc Ratis to Cuarrs for Ratt- 
RoaD, &c., Lives, J. Rebbla, Morley. 

x Capes for Lapres, H. Markus, Man- 


ter. 
689. Expansion Steam Encryes, J. Chapman, Leith. 
690. PaPER-MAKING aang A Ww. They G 


691. Motive Power Enorves, J. Black, Glasgow. 

692. ~~ —a VEssELs with Liquips, J. . 

693. le Borr.ss, H. and J. Wor- 
cester Park. atl ene 


~ nega and Pre.ivc Poratozs, W. Corbet, 

695. Seeemaccens, A. Whittle, Swinton. 

696. Srezerisc Mecuanisu of Senet, F. H. 
Parkyn and W. Simmons, tg aay 

— CarRgiace Communicator, W. W. rifin, Liver- 


ook Removinc Sxow, F. Lyon, London. 
699. Taps for Viscous Fivips, C. M. Farrow. Swansea. 
700. Concestric SCALE Ixpicator, &c., F. O. Ferguson, 
East Dulwich. 


701. ey &c., in Steam or other Pirgs, W. 
y, Cater! bam. 
702. Danse curiam, 8. Waters, London. 
703. Pot-tirrers, L. T. Karras, London. 
ay gaan i@ Wovunps, &c., J. H. Haywood, 
on. 


705. Kwyrrrep Wootten Cioruinc, A. Alexander, 
London. 

706. AnTrFrictionaL Bearrnes, H. Loud, London. 

707. PuLverisine, &c., Manvre, H. J. Haddan.—{W. 
Schmidt, Germany, and I. Frank, Austria.) 

708. VEHICLE, L Wilderspin, | London. 

709. Srrop, J. Pullman, Lond 

710. BorrLe SToprErs and al H. Linley, London. 

Se Axes and other Toors, J. Evans, 


712. Crostxc Borrtes, &c., H. Lintott and H. T. Tal- 
lack, South Norwood. 
713. CoNDENSING Smoke, B. Spencer and J. Driver, 


Halifax. 

714. Fisu-pLate Jomnts of Raits, A. G. C. Harvey, 
London. 

715. PHospHoric Acip, W. B. Giles and A. Sheaker, 
London. 

a A. - aga Enorves, J. Hick and J. F. Phillips, 


717. TorPepogs, C. Wells, London. 

718. TorPepogs, C. Wells, London. 

719. ANHYDROUS AMMONIA, A. Osenbrick, London. 

720. Mecnanicat RecistraTion of STATISTICS, c. D. 
Abel.—(L. Bonazzi, Italy.) 

- — zum Laure, J. C. Mewburn.—{V. Delloue, 

Trance. 
722. ~~ aaanag for Arrixinc Stamps, F. P. Griffith, 
on. 

723, E.ectro Fretp Macnets for Dynamo ELEcTrRic 
Macurnes, R. Kennedy, —— 

724. AGRICULTURAL Dritis, T. Clarke.—{J. C. Car- 
michael, United States.) 

a Rrxos for Baas, &c., E. de Pass.(B. Posen and 

, Germany.) 

726° ‘IwsTanTaNzous Fire Host Courtine, A. Devon- 
shire, Paisley. 

727. Governors for Morttve-power Enxoines, T. 
Heather, London. 

728. Tacums Latox for Doors, P. L. Le Duc, London. 

os ~~ for Securine Stair Rops, J. D. Prior, 

730. Corsets, W. R. Lake.—{J. 8. Crotty, United States.) 

* c—! G. H. Gregory, B. B. Anthony, and 

B. Carron, London. 

7 my “Kevzoarps for Mosicat Instruments, A. Luznik, 
738 Brock d Stocks, J. H. Cooper and W. J. 

7 TOCKINGS an 8, J, 
Ford, London. ‘ 


18th January, 1886. 


ay ~~ of Water Fitters, J. R. Shearer, 
mndon. 

735. Setr-actine Swrxes, T. W. Newey, Birmingham. 
736. Steam Encrves, T. Hunt, Manchester. 

737. LspIcaTING ie in ExcLosep CuampBzrs, W. 


738. Workine the VaLves of OrcaNs by TvBULAR 
Pyevmatic —— Action, M. Hetherington, 
Newcastle-on- 

739. SIGHT-FEED penscavenn, £. Sandiford, Rochdale. 

740. zc Fares in OmnipuseEs, &c., J. "McKenny, 

n. 

741. Arc Erecrric Lamps, T. Stanley and C. hichard- 
son, Hyde, and A. H. Davies, Newport. 

742, ‘SHACKLES, J. Lapthorn and J. F. Ritson, 

reenock, 

743. a Innaters, J. Sturrock and G. D. 
McDo' id, Dundee 

744. Lip CTOR, M. Dean, London, 

745. TooTu Ease, C. Wall, Dublin. 





746. Preventinc Dravonts from Doors, &c., J. War- 
hurst and W. Carter, —_ > 


747. THimBLEs, J. Barter, Lon 
748. Proves Socks, J. Th ey om, and J. Lindsay, 
jun., Glasgow. 
749. Gaounise Marrresses to Bepstgaps, E. R. Bil- 
vi 
750. Kers for come Rass, W. E. Partridge, Bir- 
val. Marisa Inrusions of Tga, &c., F. E. V. Beanes, 


on. 

752. APPLYING Pressure to Stacks of Sriaae, &c., T. 
Nuttall, Beeby. 

758. APPARATUS for Locxine up Borrtss, J. P. Bayly, 

on. 

754. Pumps, F. and 8. Pearn and T. Addyman, London. 

755. CALCULATING InsTRUMENT, P. Claudel, Liverpool. 

756. Sewrne Macuryes, J. Kayser, London. 

757. ASTRONOMICAL TELEsSCOPEs, W. ay London. 

758. Expiosive Svusstances, &c., W. Borland, 
London. 

759. Hoss and Socks, W., E., and F. Brown, London. 

760. GeneRaTinc Motive Power, A. Feiss, London. 

761. Derecrine Cavities in Mrinss, &c., W. H. Tylor, 
London. 

762. Workinc Rartway Facrna Ports, &c., C. A. 
and H. Kirby, London. 

763. Facttiratinc Instruction in Groorapry, H. J. 
Haddan.—{J. Bertschi, France.) 

764. TUBULAR Steam Generators, H. Rittner, London. 

765. Propvcine Paraand ORTHO-NITROBENZYLALOCOHOL, 
&c., J. Y. Johnson.—(A. Faust, Germany.) 

766. Gasstnc Yarns, &c., T. Rivett. Manchester. 

767. Cuieantne the Terrn, J. Willis, Henley-on- 


Thames. 
768. Boox Rests, J. G. Hayman, London. 
oy Arc Lamps, J. H. Holmes, London. 
a Tiss, &c., W. Benson and L. Gunning, 
on. 
771. Generatine Evectricity, H. Edmunds and W. T. 
Goolden, London. 
772. Drawine Corks, &c., M. Heslop and J. C. Cottam, 
London. 
773. Puriryinc the Frep-warter of Steam Enornes, 
G. F. Redfern.—(J. Parent, France.) 
774. SuraicaL Banpaces, &c., C. F. Rideal, London. 
775. Vesseis for cakRYINe Sewace, &c., C. Blagburn, 
London. 
776. Borris Sroprrrs, J. W. Hal!, London 
777. Dust Catcners, W. and J. Comerford, London. 
778. PappLe-wHeEe s, A. T. Elford, don. 
779, Hion-srRep FLUID-PRESSURE Moror, G. M. Capell, 
on. 
780. Comprnc Freep Mecuantsm for Carps &c., V. de 
Nydpriick, London. 
781. Frxinc on SHarrs Drvipep Puiizy 4&c., R. 
Macer, London. 
+; Se and Dritirsc Macuinss, C, F, Findlay, 
on. 
788. Purrryise ALconoL, I. A. F. Bang and M. C. A. 
Ruffin, Paris. 
784. Spgep Inpicators, O. Imray.—(A. Kapteyn, 
France.) 
785. Faciitatinc the Mrnino of Coat, R. C. de 
Walcher-Uysdal, London. 
786. Propucine Cakes of Bray, &c., J. Finke and R. 


Lesshafft, London. 
787. Cask CoRKER, "5 . B. Carter, London. 








SELEOTED AMERICAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 





$31,674. Execrro-macnetic CuT-orr For ENG’ 
Richard A. Bailey, Providence, K.1.—Filed Apr 
oe he binati i engin other 
Claim. — com! on, in an e or 
analogous motor having mechanically operated inlet 
and exhaust valves, of one or more rating loosely- 
mounted levers having one or more electro-magnets 
secured thereto, a generator and regulator for the 
electric ee an armature lever secured to the 
ve stem, and an inlet valve mounted thereon, sub- 
stantially as and for the purpose herein set forth. In 
a detachable or drop cut-off engine, the loosely- 
mounted lever B, connected with the wrist Jever a, 
electro-magnets 6, Spey to said at | B, an elec- 


tric circuit embod da 

ectrically connected, cccchtantton with the arm D 
sounsedl Gs tb valve cham @. G88 are provided 
with a vacuum Pg or weight and the soft arma- 





pose set forth. In a cut-off engine Pan its inlet 
valves electro-magnetically 
tion, with the non-conducting rods h, having elec- 










































































trically connected conducting surfaces /) secured 

thereto, and means, substantially as rg for con- 

necting said rods rods with the caguisten, of Bane ons 4 

oommiad and guided electrically connected brushes 

and means, substantially as sabes, the im 

a, motion to —, whole com- 

bined and arranged 

hi) of the rods are rae to ave wholly above and 

partially below the contact surface of the brushes J, 

and et with the extreme up and down 

positions of the regulator balls and sleeve, substan- 
ven 4 as shown, and for the purpose hereinbefore set 

‘orth. 

331,739. Mernop or Manvuracturine Twist Dritts, 
Geo. R. Stetson, New Bedford, Mass.—Filed May 
16th, 1885. 

Claim. “a) The apse ny art, method, or process of 
ing of the following nope, vin: “Fr agp pals of 
ing of the following i ro) a pair 

meron at prod’ miter ng, 

ot vi ank so ui orm, ware A 
the fwist of the drill; thirdly, rolling th net renee 
and improved. arty me substantially as described. (2) Th 

v m or process of eS 
drills herein d aoe, the same consisting of the 








viz.: f 
aay esteem teers yrooved 





excess of pressure in the cylinder will ants Bs 7 ra- 

tion of the two parts of the valve against th 

poy spring pressure, substantially as deouined, and 
for the purpose set forth. (5) - combination with 

the cylinder — steam chest of an engine, a piston 

valve composed of two parts, one fixed and one loose 

upon a single stem, a spring for holding such parts in 


332,113] 


ttt Ut dy 
st 
ARRAN 


Wt y , 
Wy 





contact, an annular space between the two parts, and 





blank, substantially as Sones: oe li 
the blank so produced, an ng it <5 be 

fifthly, re-rolling this bane while oc id, all ame 
ally as herein described. 


381,726. Dynamo-rtecrric Macutve, Hermann 
‘Miiller, Zurich. —Filed July 3rd, 1885. 

Claim.—In a multipolar dynamo ‘machine, an arma- 
ture having the conductors wound upon it in one 
continuous course, so that the distance between each 
two successive induced portions of the conductors is 





greater or less than that between the poles of the field 
magnets according to the formula Des-= or 


ws Tm - d, substantially as set forth. 


Compinep ENGINE AND DYNAMO-ELECTRIC 
“oe So Jonathan H. Vail, New York, N.Y.— 
Filed July 11th, 1885. 

Claim.—{1) The combination, with an engine and a 
hollow base, of a dynamo-electric machine mounted 
TE $B 
t e shaft o! e dynamo arrang 
transversely with relation to such hollow base, and 
pro; clear from the opposite sides of such 
a commutator at one end of such dynamo 
to access, ee peg ye of such d 
shaft connected by a belt with the driving wheel of 
engine, substantially as set forth. (2) The combina- 
— with an re and a hollow base upon which it 

of a electric within the 


on driven by a belt from the yrs and mounted 
on runners, screws adjusting the d: ectric 
machine to tighten the belt, anda mechanism turning 








said screws and operated from one side of base, sub- 
a may ee set ay (3) The —— with an 

the operating wheel of ite throttle 

ayer upon the side o; On perry the driving wheel, 


ond @ a hollow base upon which said engine is mounted, 
4 a dynam ¢ machine mounted upon runners 
on an of said base. at the cylinder end 


extension 
verecly with relation to ald avg a arran; 


Soe & the ‘lee wad wheel + 
dynamo on one side of base, the dynamo-commutator 
open to access on other side of base, ad screws 
for moving oom to tighten belt, and mechanical 
connections for adjusting said screws from the side of 
base opposite ym a belt, substantially as set forth. 
332,113. Piston Vatve, «4 W. Sargent, Scranton, 
Pa.—Filed August 10th, 188 
Claim.—{1) In combination with the cylinder and 
steam chest pf an engine, a valve composed of two 
Bat wabto of being expensed Go pacers ocketan’ 
ca) o se) su 
tially as described, and for the purpose set forth. 2 
In combination with the cylinder and steam ches’ 
an engine, a valve composed of two em = aed | 
upon a single valve stem, and normally in contact and 
spending opens > valve, but capable of separated 
by pressure, substantially as described, and for the 
set forth. (8) In combination with the 
cylinder and steam chest of an engine, a valve com- 
posed of two parts mounted w a single valve stem, 
one part being fixed upon said stem and the other 
part loose Semen, such parts being held normally in 
contact to operate as one valve, but i of bein, 
separated by a eae escribed, ani 
for the purpose set (4) In combination with 
Salil ont eanckeltel aaan , & valve 
com} of two parts, one fixed and one upon a 
single stem, a for —s such parts 
in contact, and an ann space between the two 
parts communicating with the cylinder, whereby an 





es in one of said parts to permit the escape of water 
after their se; tion, as hereinbefore described. (6) 
The combination of the ie eg and steam chest, the 
fixed valve costion: A ce, the loose 
section B, the spring’ E annular space or 
chamber b, in the valve ontion A, all substantially as 
and for the purpose set forth. 


O75. ArT oF Manvuracturro ROLLED AND 
OLISHED SHAFTING, Philip M. Haas, Youngstown, 
Ohio.—Filed January 15th, 1884. 

Claim.—{1) The im rovement in the manufacture of 
shafting, substan’ y as hereinbefore described, 
which consists, first, in spirally rolling a round bar of 
suitable metal at a a cherry-red heat; and 
secondly, in die-drawing said bar when substantially 


{332,075} 



































free from heat, whereby said rod or bar is converted 
into shafting uniform in diameter, and having a highly 
finished well condensed surface. (2) The improve- 
ment in the art of surface shafting, substan- 
t as hereinbefore described, which consists, first, 

in cleansing and partially condensing the surface of a 
oe ee St oe a ied thereto 
in ype lines, and secondly, di wing said 
m 


332,15'7. Locomotive Journat-nox, George H. Kinzer, 
Grant's Pass, Oreg.—Filed June 2nd, 1885. 

Claim.—(1) A ag oat -box for locomotives, having 
convex concentric rings, corresponding concave 
-_ one of which is ta) - yowy and vertically adjust- 

the —— : substantially 

escribed. @) The bearing-block having convex 

a socket in its top surface, the shoes 

having concave vertical bearings to receive said convex 
rg hee the ponte having ball to engage the socket, and 


3) A journal the stirrup, all combined as 
se Pata (3) am “box having convex bearings 


ped 
hook, said box x bot ase > provided with a socket bear- 
ing and oil wells its top and oil channels, for the 











described, in combination with the spring 
Oetep having a saddle to work in said socket in the 
manner shown. (4) A combined journal-box and 
— bearing having convex bearings, in combina- 
with concave shoes, one of whieh is rigid, the 
other tapering and adjustable, the tie plate, and set 
screw, substantially as set forth. (5) journal-box 
for locomotives, having convex beari concave 
shoes, one of which is be pees Pepe adjustable, in 
combination with a pedes , be wes ee: 1s 
a tie plate, and set screw, said box beine® a soc ~~ 
bearing for the spring, the whole be 
ield to the ii movement of the Sngine and to 
preserve the axles in line, substantially as set forth. 








Epps’s Cocoa.—GRATEFUL AND Comrortinc.—" By & 
geen knowledge of the natural laws which govern 
careful appli of digestion and nutrition, and by a 

ication of the fine properties of well- 

Mr. Epps has provided our breakfast 

ane with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built se: until a. to resist every 
jae ey ln pnp . Hund of subtle maladies are 

floating around us ready to attack wherever there is a 
weak point. We may escape many a fatal shaft by 
keepin, pe he we Trortitea with | pure blood and a 
Brad simply wi frame.” — Civil Service Gazette. 

sim: with 1 boi water or milk. Sold only 

oS poets belled—*“‘ James Errs & Co., Homco- 
pat Chemists, London.” Also makers of Epps’s 
Afternoon Chocolate Essence,—[Apvt.] 


. Gadi ie. 
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EXPANSION IN COMPOUND ENGINES. 

A.rnouen it is really very easy to ascertain by calcula- 
tion the degree to which steam is expanded in a compound 
engine, a - deal of confusion of mind appears to exist 
on the subject, especially among young engineers. It is 
for their benefit that this article is written. The question 
generally presented runs like this:—In a compound engine 
with two cylinders and an intermediate receiver, the steam 
is cut off at five-eighths of the stroke in the high-pressure 
cylinder, and three-fourths in the low-pressure. What is 
the total expansion? Now, to begin with, such a question 
is incomplete, and cannot be answered at all. In no case 
can the total expansion in a compound engine be known 
unless the capacities of the cylinders are also known, The 
capacities of the cylinders and the point of cut-off in the 
high-pressure cylinder being given, it is very easy to cal- 
culate the total expansion, The point of cut-off in the 
low-pressure cylinder, and the intermediate receiver have 
nothing at all to do with the matter, All the steam sent 
into the engine at each stroke has ultimately to fill the 
low-pressure cylinder. Therefore, we have only to divide 
the capacity of the low-pressure cylinder by the capacity 
of the space in the high-pressure cylinder, which is filled 
with steam at the moment the cut-off valve closes, in order 
to obtain the ratio of expansion. To make this statement 
quite clear, we will state a case for the sake of illustration. 

A double cylinder compound marine engine has a — 
pressure — 30in, in diameter, a low-pressure cylinder 
56in. in diameter, and a stroke of 3ft. Steam of 90 Ib. 
pressure is cut off at 0°6 of the stroke in high-pressure 
and at 0°8 in the low-pressure cylinder. What is the ratio 
of expansion? The stroke is 36in., and 0°6 of this is 216in. 
Allowing for the cut-off not being quite sharp, we shall 
call this 22in. in round numbers. The area of a 30in. 
piston is 707in, nearly, and 707 x 22 = 15,554 cubic 
inches. Adding to this 354 cubic inches for clearance, 
end say 650in. for port space filled, we have a total 
in round numbers of 16,560 cubic inches of steam sup- 
plied at each stroke. Now, assuming that no condensation 
takes place, the whole of this steam must ultimately find 
its way into the low-pressure cylinder at each stroke, and 
fill it. ‘The area of a 56in. piston is 2463in. Allowing, as 
before, in. for clearance, we have 2463 x 36°5 = 89,8995. 
Adding the port space, we shall have a total of 90,500 
cubic inches, which must be filled with fresh steam at 
every stroke—this is assuming that no compression takes 
place—a point to which we shall return presently. 
Dividing 90,500 by 16,560, we have 5°46 to 1 as the 
ratio of expansion. It will be seen that we have taken no 
account of the presence of an intermediate receiver, or of a 
cut-off valve on the low-pressure cylinder, nor is it 
necessary that we should. The eftect of the first is to 
modify the initial pressure in the low-pressure cylinder, 
and of. the second to regulate the amount of work done 
respectively in the two cylinders; but neither the one or the 
other can alter the ratio of total expansion. After the 
engine has started, the pressure will rise and fall in the 
intermediate receiver within well defined limits at each 
stroke. Its presence will reduce the initial pressure in the 
large cylinder and elevate the terminal pressure. It plays 
the part, in short, of a large clearance space, and that 
is all, 

To make this point quite clear, we may proceed in 
another way. Assuming that the initial pressure is 105 Ib. 
absolute, the weight of a cubic foot of steam will be 
0°24141b.; therefore 16,560in. will weigh 2°317 1b. Do 
what we will, this weight of steam must be passed through 
the engine per stroke. At the end of the stroke of the small 
piston, its delivery into the intermediate receiver will 
commence, and by the end of the return stroke it will all 
have been noo f into the receiver. On the other hand, 
with the beginning of the stroke of the low-pressure piston 
it will commence to be drawn out of the receiver, and it 
must all have been drawn out at the time the low-pressure 
cut-off valve closes. If it was not all drawn off, then the 
pressure in the receiver would rise continually as the 
engine ran, until no exhaust from the high-pressure 
cylinder could take place. If more were drawn off, then 
at last a point would be reached at which a vacuum would 
exist in the intermediate receiver. Both assumptions are 
absurd, Therefore it is clear that the intermediate receiver 
has no more to do with determining the total range of 
expansion than hasthe steam-pipe which conveyssteam from 
the boiler to the engine. We can use the figures we have 
“tien above to check the accuracy of our statements. We 
1ave said that the total expansion under the circumstances 
stated would be 546 to 1. Now, )0? = 19°21b. That 
will be the terminal pressure in pounds in the lar 
cylinder, and 20 cubic feet of steam of this pressure weighs 
within a minute fraction 1lb. We have seen that the 
quantity of steam passed through the engine per stroke is 
2°317 Ib., and 2°317 x 20 = 46°34 cubic feet. Allowing 
for the use of round numbers and abbreviated decimals, 
this corresponds with the capacity of the low-pressure 
cylinder. 

We have neglected in our calculation the effects of 
compression. But it will be understood in a moment that 
the only way in which this can affect the question is by 
reducing the quantity of steam withdrawn from the 
boiler at each stroke. If the compression is just sufficient 
to fill the clearance with steam of the boiler pressure, then 
clearance may be regarded as eliminated, and the ratio of 
expansion will be augmented, because a less weight of 
fresh steam will be delivered into the intermediate 
receiver, and thence into the low-pressure cylinder at 
each stroke. In the same way we have entirely neglected 
the effect of cylinder condensation, which will be virtually 
to augment the ratio of expansion, because a smaller 
weight of steam than that delivered to the high- 
pressure cylinder will be found in the low-pressure at the 
end of the stroke. But be the weight small or great, it 
must fill the cylinder. The gap between the two diagrams 
does not affect the ratios of expansion, except in so far as 
it is due to condensation. Apart from this it has no 
bearing whatever on expansion. It is due to the equalising 





action of the intermediate receiver. The effect of the cut- 
off valve on the low-pressure cylinder is solely to maintain 
the average pressure in the intermediate receiver higher 
than it would be without it, and therefore to reduce the 
power developed in the high-pressure cylinder by augment- 
ing back pressure. Whether the steam is or is not cut off 
in the low-pressure cylinder during the stroke, the same 
weight of steam must find its way at each stroke into the 
oe 9 cylinder. If less space in the large cylinder 
is allowed for the reception of steam, then the pressure 
will augment in proportion. Thus if the cut-off took 
place in the low-pressure cylinder when the piston had 
made about 6}in. stroke, the receiver pressure would be 
identical with that in the boiler, and the high-pressure 
cylinder would do no work whatever. But the ratio of 
expansion would be still 5°46 to me. X. 








THE UNITED STATES’ TWIN-SCREW CRUISER 
CHICAGO. 


TuE United States cruiser Chicago has probably been the 
subject of more discussion than any recent vessel of her class. 
She is the largest of the three vessels now building for that 
navy under the direction of the Naval Advisory Board. All 
improvements in the construction of hull, machinery, and guns 
for a modern unarmoured cruising vessel have been introduced 
into her design. 

These three ships are the first built in this country con- 
structed entirely of steel of American manufacture. The hull is 
subdivided into numerous water-tight compartments with a 
view to combining strength and safety. A double bottom 
extends under the whole engine and boiler space. A thorough 
system of drainage-pipes places every compartment in communi- 
cation with powerful steam-pumps and numerous hand-pumps, 
which are capable of discharging some 40 tons of water per 
minute. Artificial ventilation is produced by steam-fans of 
large capacity. Electric lights are used, not only for internal 
illumination, but for the side lights and mast-head lights ; and, 
in addition, arc-lights of several thousand candle-power are 
provided as a safeguard against night attacks by rams and 
torpedo boats. These are the first vessels of our navy provided 
with modern steel guns. The battery consists of 6in. and 8in. 
breech-loading rifles, besides a number of Hotchkiss revolving 
cannon and Gatling guns. Steel shields are used for the pro- 
tection of the guns. A steel deck l}in. thick, the sides of 
which slope some four feet below the water-line, covers the 
whole engine and boiler space. Additional protection is given 
by the arrangement of the coal-bunkers, which, when filled, 
interpose a wall of coal from 5ft. to 7ft. thick between the engines 
and boilers and the sides of the vessel, both above and below 
the steel deck. In addition to the usual boats of a vessel of 
war, both a steam launch and a steam cutter are provided, also 
two large torpedo boats, &c., armed with the most powerful 
torpedo now known for this special purpose. 

Principal dimensions of vessel.—The following are the principal 
dimensions of the Chicago :-— 


ROVER EI SS. 2. od ke oe .. 842ft. 4in. 
Length between perpendiculars .. - SL5ft. 
Extreme breadth 48ft. 3in. 


Depth from base line to throat of floor at mid 
eS ae a ae eee: 
Depth of hold, from top of floors to top of armour 
eck beams at centre, at mid section .. .. .. 
From top of armour deck beams to top of gun deck 
he oe ea a 
From top of gun deck beams to top of spar deck 
COI, cs ca: Ss. 96, 48) von 
Depth from base line to top of spar deck beams at 
Sos ctr iedecasl etl rrcer th Th nee aer rae 


3ft. Gin. 
16ft. 5}in. 
7ft. 6in. 
7ft. Gin. 


34ft. 10in. 


Mean draught of water .. .. 19ft. lin. 
ee eee 
Area of greatest immersed transverse section 790 sq. ft. 
Coefficient of fineness, transverse section 0" 


Area of load water line .. 


< 858 
Ps ee 11,310 sq. ft. 
Coefficient of fineness - transverse section 0°745 

ot ties _ 





Coefficient of fi 1 - 0547 

Ratio of length to breadth .. .. .. .. .. .. 6°534tol 
Area of immersed surface of hull and rudder.. 18,955 sq. ft. 
Area of plain sails .. .. .. . . 14,880 sq. ft. 


The vessel will be propelled by twin screws, and it is calcu- 
lated that with 5000 indicated horse-power she will attain a 
speed of 16 knots per hour in smooth water. It is, however, 
confidently expected that with the arrangements for forcing the 
draught of the boilers provided in the Chicago, this power can 
be considerably exceeded. 

The boilers and engines may be regarded as distinctly Ameri- 
can types, the plans which we publish showing the machinery 
as it is actually being built and put into the vessel to-day. 

A sketch of these engines, published in the Mechanical 
Engineer, November 24, 1883, called forth some adverse criti- 
cism from American engineers, and the Advisory Board had the 
satisfaction of finding them in accord with their own views. As 
will be seen by a comparison with these engravings, the locations 
of condenser and slide-valves are in positions more in harmony 
with good engineering practice, and show in the general design, 
as well as in the details of construction, a thorough study of the 
problem to be solved, viz., to place a direct-acting twin-screw 
engine, with vertical cylinders and long stroke of pistons, within 
the limited height below the armoured deck of a naval cruiser. 

The advantages essed by a beam-engine for marine use, 
compared with a horizontal engine, have been fully discussed in 
our issue of July 11, 1885, to which we refer our readers. We 
shall now give a brief description of the machinery of the 
Chicago. 

Principal dimensions of engines,—Each engine with all its 
dependencies is placed in a separate water-tight compartment. 
The diameters of the cylinders are: high-pressure, 45in., and 
low-pressure, 78in., as in the original design, but the stroke of 
the pistons has been increased to 57in. The pistons are cast 
of composition, so as to combine lightness with strength, and 
are fitted with double cast iron packing rings set out by steel 
springs. Each piston has one steel piston-rod, 7}in. diameter, 
secured in a steel cross-head, which is connected by two links, 
20in. long, to the working beam; the journals of the links 
being 7}in. diameter by Sin. long. The location of the slide- 
valves is on the out-board side of the cylinders. The pressure 
on the back of each main slide-valve is relieved by an adjustable 
balancing plate, and its weight by two balancing cylinders 
secured to the top of the steam chest. A cut-off valve, readily 
adjustable while the engines are in motion, works on the back 
of the main slide-valve of each cylinder. Cast iron brackets 
bolted to the top of each steam chest contain the bearings for 
the main and cut off rock shafts, also the guides for the valve- 
stems and the adjusting-gear for the cut-off valves. The main 
valves are operated by means of excentrics and link motion, and 
the cut-off valves by rods connected to arms on the main beam 
centres, The valves have double ports of the following dimen- 
sions care he Ur 3 cylinder: steam ports, 23in. by 28in. ; 


valve-ports, 23in. by 28in. ; travel of main valves, 73in.; travel 





of cut-off valves, 9in. ; low-pressure cylinder: steam ports, 3in. 
by 50in. ; valve ports, 2;%in. by 50in. ; travel of main valves, 
94in. ; travel of cut-off valves, 94in. The condenser is placed 
on the inboard side of the cylinders, and is made to forma 
part of the main framing of the engine. It carries the beam 
pillow blocks, the reversing shaft, and the steam turning engine 
and gear. It is firmly bolted through vertical flanges to the 
cylinder casing on one side, and to the bed-plates on the other 
side. This bed-plate is a substantial casting, consisting of four 
transverse rectangular box frames containing the main bearings, 
and connected to one fore-and-aft box frame on the outboard 
side. Four steel brace rods, of 4in. diameter, tie the top of the 
condenser to the fore-and-aft frame of the bed-plate. The 
cylinders, condensers, and bed-plates are secured by numerous 
bolts to the engine foundation, and, combined, they form a most 
substantial framing, which distributes the strains of the engines 
over a large area of the ship’s bottom, and makes ary disturb- 
ance of the alignment of the engine by the working of the ship 
impossible. 

Engine foundation —The engine foundation is formed by in- 
creasing the depth of the floors, so that the inner bottom of the 
hull forms a level platform, on which the engines are set. The 
holding-down bolts pass water-tight through the inner bottom, 
which has been amply strengthened and stiffened by doubling 
plates and intermediate transverse and longitudinal angles and 
brackets. 

The working beam and connections,—For the working-beams, 
the ordinary American “trussed beam,” consisting of a strongly- 
webbed and ribbed cast iron centre, surrounded by, and keyed 
to, a wrought iron strap, has been adopted instead of the cast 
steel or plate beams called for in the original design. The total 
length of the beams between centres of end journals is 
11ft. 4,;in., the lengths of the two beam arms being propor- 
tioned, respectively, to the length of stroke of pistons, viz., 
57in., and the travel of the crank end, viz., 48in. The depth of 
the beams from outside to outside of strap is 4ft.64in. The 
wrought iron strap is 4}in. deep by 10in. wide. The main beam 
centres have journals 13in. diameter by 18in. long ; the journals 
of the connecting rods are 8in. diameter by 84in. long; those 
for the front link, 7}in. diameter by 7in. long. All the pins are 
made of steel. The beam pillow blocks are secured by steel 
bolts passing through reamed holes to brackets cast on the top 
of the condenser. ‘I'he pillow block caps are of steel, 4in. thick. 
The connecting rods are of steel, and are 9ft. long between 
centres. The upper end is forked and fitted with wrought iron 
straps, and steel gibs and keys. The crank pin journal is fitted 
with steel caps and bolts. The diameter of the rod at the upper 
neck is 8in., at the lower neck Q9in., and at the middle 9}in. 
The crank shaft is forged from steel billets and “ built up” in 
one length. The crank arms are made of wrought iron, with 
counterbalances forged on. The cranks are 24in. long ; the 
four main journals are 14}in. diameter, and have an aggregate 
length of 94in. The crank pins are of steel, 14}in. diameter 
and 19in. long in the journal. The brasses of the main bearing 
are provided with steel bottom and side chocks, so as to be re- 
movable ; the pillow block caps and bolts are made of steel. 
The condenser contains 1668 brass tubes, jin. outside diameter 
and 12ft. exposed length, giving a condensing surface of 4587 
square feet. The tubes are arranged in two divisions, and are 
secured in cast iron tube plates, packed with paper grommets. 

The Blake combined air and circulating pumps.—Each engine 
has a combined air and circulating pump of the Blake pattern, 
consisting of two vertical single-acting air pumps, 244in. dia- 
meter by 2lin. stroke, one horizontal double-acting circulating 
pump, 26in. diameter by 24in. stroke, and one horizontal steam 
cylinder 20in. diameter by 24in. stroke. We gave a full illus- 
tration and description of these independent air and circulating 
pumps in our issue of September 19, 1885, which also contained 
complete data of their highly satisfactory performance in the 
United States despatch boat Dolphin, on the several trial trips 
of that vessel. The pumps of the Chicago are duplicates of 
those of the Dolphin, and as will be noticed by reference to the 
plans they occupy remarkably small space. An independent 
steam feed pump, l4in. by 8in. by 12in., having a capacity of 
260 gallons per minute, and connected with a feed-water filter, 
is located in each engine room. 

Shafting, &c.—The line shafting is of wrought iron ; the in- 
board sections are 14}in. diameter; the stern pipe sections 
144in. diameter, and the propeller shaft 15in. diameter. The 
steel shafts originally designed for this vessel were already, in 
part, completed when the failure of the Dolphin’s thrust shaft 
threw some doubt on the perfect reliability of the material, and 
it was decided to substitute wrought iron shafts. The stern 
pipe and propeller shafts are covered with a brass casing ;°;in. 
thick ; two wrought iron hangers fitted with lignum vite bear- 
ings support the outboard lengths of each line of shafting, which 
are also enclosed and protected by wrought iron casings, fixed 
to the stern bearings and hangers. The thrust bearing pillow 
blocks have twelve brass rings, fitting corresponding collars on 
the shafts ; the total thrust surface of each shaft being 1056 
square inches. 

General details—The propellers are cast of the best air 
furnace iron, and have four fixed blades of the Hirsch pattern. 
They are of the same type as the Dolphin’s propellers, described 
and illustrated in our issue of September 19th, 1885. They are 
made right and left-handed, 15ft. 6in. in diameter, and 
24ft. Gin. mean pitch. The helicoidal area of each screw is 78 
square feet, and the projected area 54°68 square feet. The ratio 
of area of midship section of vessel to projected area of both 
screws is 7°23 to 1. The working platform of each engine is 
very conveniently arranged in front of the cylinders on a gallery 
at the level of the top of the cylinders. Steam and hand 
reversing gear is provided, and a marine governor is connected 
with the throttle of each engine. A large worm wheel is secured , 
to the crank shaft of each engine, between the two centre main 
journals, and connected with further gearing for turning the 
engines either by steam or hand power. The main bilge pumps 
are worked by excentrics from the crank shaft of each engine. 
They are connected with a water-tight cistern, built between 
the inner and outer bottom of the hull in each engine room. 
Two sets of drain pipes of 12in. diameter, located within the 
double bottom, and fitted with sluice and non-return valves, 
connect these cisterns with all the water-tight compartments of 
the vessel and subdivisions of the double bottom. All the steam 
and hand pumps of the vessel connect with these drains and 
cisterns. The aggregate capacity of the steam pumps connected 
to the bilge is over 10,000 gallons per minute. Steam syphons 
are provided in each machinery compartment of the vessel. The 
thorough ventilation of the engine room is provided for, not 
only by means of the ordinary ventilating shafts fitted with 
movable hoods for catching the wind, but by connecting the 
engine rooms through ducts with the steam exhaust fans on the 
armoured deck, which provide artificial ventilation for the whole 
vessel. Pipes and valves are provided to work either cylinder 
of each engine, condensing or non-condensing, in case of a break- 
down. All the stuffing boxes are fitted with metallic packing. 
The valve gear, piston-rods, crossheads, connecting rods, pillow 
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block, caps and bolts, beam centres and pins, crank shafts and 
pins are made of forged steel. The use of steel castings has 
been abandoned on account of their uncertain character ; in 
fact, everything purely experimental has been eliminated from 
the machinery. An important change has been made in the 
arrangement of the boilers, while the same type of boiler has 
been retained as provided for in the original plans. Five double- 
end and two single-end boilers, placed in a fore-and-aft direction 
in two water-tight compartments, with four separate fire rooms, 
one at each end of the double-end boilers, have been substituted 
for the fourteen single-end boilers, placed athwartships of the 
original plans. The present design simplifies greatly the arrange- 
ment of the valves and pipes, and the management of the 
boilers, and makes a better system possible for forcing the 
draught by means of air pressure in the closed fire rooms. The 
boilers, as will be seen by the engravings, have brick furnaces 
throughout, and are of the same type as those of the Cromwell 
line steamer Louisiana, which have been fully described and 
illustrated in our issue of September 6, 1884. 
Principal dimensions of boilers and jire brick furnaces.—The 
following are the principal dimensions and proportions of the 
boilers :—Diameter of boilers, 9ft. ; length of double-end boilers, 
from outside to outside of tube sheets, 24ft. 8in. ; length of 
single-end boilers, 11ft. 10in. ; each tube sheet drilled for 192 
iron tubes of 3}in., outside diameter; length of tubes, 
S8ft. 10$in. over all ; length of grates, 7ft. ; width of same, 8ft. ; 
total grate surface, 672 square feet. There are two vertical 
superheating steam drums placed at the base of the smoke 
stacks. These drums are 8ft. 3in. in diameter and 9ft. high. 
Each drum is traversed by ten l6in. iron flues. The chimney 
gases pass through these flues and through an annular uptake 
around the drum. There are two fixed smoke pipes, 8ft. in 
diameter and 60ft. high above the level of the grates. Total 
area of water heating surface, 19,950 square feet ; total area of 
superheating surface, 1356 square feet ; ratio of grate to total 
heating surface, 1°30 ; ratio of calorimeter through tubes, 6°1 ; 
capacity of total steam room in boilers, drums, pipes, and high- 
pressure steam chests, 3282 cubic feet ; capacity of total steam 
room in boilers, pipes, and high-pressure steam chests, when 
drums are shut off, 2552 cubic feet. The boilers and steam 
drums are constructed of steel. As the drums are located above 
the armoured deck, the steam pipes and valves in the boiler 
rooms are so arranged that steam will not be admitted to the 
drums, but pass from the boilers directly to the engines when 
the vessel goes into action. Screens and shutters are provided 
on a level with the gallery, running above the front connection 
doors, by means of which the fire rooms can be closed air tight 
when it is desired to force the draught by maintaining an air 
pressure in the fire rooms. Each fire room, in such a case, will 
be tightly closed, but accessible through air locks, while the 
space above the galleries and boilers will be open to the atmo- 
sphere and properly ventilated. Two centrifugal Sturtevant 
blowers, each driven by a separate double engine, and capable 
of discharging each 10,000 cubic feet of air per minute, are pro- 
vided for each fire room ; thus an aggregate of 80,000 cubic 
feet of air per minute can be supplied to the boilers, or 119 
cubic feet per square foot of grate. These blowers draw the 
air supply through ducts from the open air on the upper deck, 
but they are also connected with the exhaust ventilating ducts 
of the vessel. A steam pump having a water cylinder 7in. by 
12in., and fitted for feeding and pumping out the boilers, and 
for fire and bilge service, is placed in each boiler compartment. 
All the auxiliary engines of the vessel, blowers, pumps, steerer, 
windlass, and steam heaters, exhaust into two auxiliary surface 
condensers, one in each engine room, and each fitted with a 
Blake combined air and circulating pump. There are also two 
Baird distillers of 2000 gallons capacity per day each, with 
tank filter and separate steam pump, for supplying fresh water, 
located on the armoured deck forward. All the hatches and other 
large openings leading to the engine and boiler rooms through 
the armoured deck, including the boiler uptakes, are provided 
with bomb-proof gratings to be used in action. The total 
length in the vessel occupied by the machinery, from the for- 
ward fire room bulkhead to the after engine room bulkhead, is 
142ft. The total weight of the steam machinery and appurte- 
nances is estimated to be 830 tons. The total cost of the 
vessel is 889,000 dols., or for the hull, 549,500 dols., and for the 
machinery, 339,500 dols.—A merican Engineer. 
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THE DHURMSALA METEORITE. 

Arter the conclusion of his last lecture on “The Story 
of a Meteorite,” Professor Dewar distributed among the younger 
listeners small pieces of a portion of the Dhurmsala meteorite, 
which had been broken up for presentation to them by Mr. J. R. 
Gregory, whose collection of rare minerals was recently to some 
extent described in these pages. The lecturer stated that Sir 
F. Abel had given him a large piece of a large meteorite, 
because he thought that the speaker's piece ought to be bigger 
than theirs. 

Professor Dewar also presented the listeners with a printed 
detailed account of the fall of the Dhurmsala meteorite, including 
the report of the occurrence sent to the Punjaub Government, 
and dated July 28th, 1850. The following are the main facts :— 

“On the afternoon of Saturday, the 14th of July, 1860, 
between the hours of 2 and 2.30 p.m., the station of Dhurmsala 
was startled by a terrific bursting noise, which was supposed at 
first to proceed from a succession of loud blastings or from the 
explosion of a mine in the upper part of the station ; others, 
imagining it to be an earthquake or very large landslip, rushed 
from their houses in the firm belief that they must fall upon 
them. It soon became apparent that this was not the case. 
The first report, which was far louder in its discharge than any 
volley of artillery, was quickly followed by another and another, 
to the number of fourteen or sixteen. Most of the latter reports 
grew gradually less and less loud. These were probably but the 
reverberations of the former, not among the hills but amongst the 
clouds, just as is the case with thunder. It was difficult to say 
which were the reports and which the echoes. There could 
certainly not have been fewer than four or five actual reports. 
During the time that the sound lasted the ground trembled 
and shook convulsively. From the different accounts of three 
eye-witnesses there appears to have been observed a flame of 
fire, described as about 2ft. in depth and 9ft. in length, darting 
in an oblique direction above the station after the first explo- 
sion had taken place. The stones as they fell buried themselves 
from lft. to 1}ft. in the ground, sending up a cloud of dust in 
all directions. Most providentially no loss of life or property 
has occurred. Some coolies, passing by where one fell, ran to 
the spot to pick up the pieces; before they had held them in 
their hands half a minute they had to drop them owing to the 
intensity of the cold which benumbed their fingers, This, con- 
sidering the fact that they were apparently but a moment 
before in a state of ignition, is very remarkable. Each stone 
that fell bore unmistakeable marks of partial fusion.” 





Several meteors were seen at Dhurmsala on the evening of 
the same day. 

Dr. C. T. Jackson analysed a portion of one meteorite weigh- 
ing 4} 0z.; the piece was 2}in. long, 1}in. wide, and lin. in 
average thickness. In the course of his report he stated :— 
“Tts specific gravity is 3°456 at 68 deg. Fah., Barom. 29°9. Its 
structure is imperfectly granular, but not crystallised, and there 
are small black specks of the size of a pin’s head, and smaller, 
of malleable meteoric iron, which are readily removed from the 
crushed stone by the magnet. The colour of the mass is ash 
grey. <A portion of the surface is black and is scorified by 
fusion. Its hardness is not superior to that of olivine or 
massive chrysolite. Chemical analysis shows that its com- 
position is that of a ferruginous olivine. One gramme of 
the stone, crushed in an agate mortar, and acted on by a 
magnet, yielded 0°43 gramme of meteoric iron, which was 
malleable. After the removal of this a qualitative analysis was 
made of the residual powder. Another gramme was also taken, 
without picking out the metallic iron, and was tested for chlorine 
and for phosphoric acid. The results of the qualitative analysis 
were that the stone contains silica, magnesia, a little alumina, 
oxide of iron and nickel, a little tin, an alloy of iron and nickel, 
phosphoric acid, and a trace of chlorine. These ingredients being 
determined, the plan for a quantitative analysis was laid out, 
and was duly executed by the usual and approved methods. 
The following are the results of this analysis, per centum :— 


Silica, with traces of tin -. 40°000 
Magnesia .. .. .. .. - 26°600 
Peroxide of iron .. 27°700 
Metallic iron .. 3°500 
Metallic nickel 0-800 
Alumina .. .. Oe ee, 
Chlorine .. .. Ee ae | 
Phosphoric acid .-not weighed — 





99049.” 
Messrs. Dewar and Ansdell analysed the gases in the meteorite, 
of which it contained three times its volume ; the gases were in 
the following proportions to each other :— 





Carbonic acid .. 61°29 
Carbonic oxide .. 7°52 
Hydrogen .. 30°96 
Nitrogen 0°23 

100°00 


LIQUEFYING COMMON AIR. 

The chief experiment exhibited by Professor Dewar was in his 
fifth lecture, in which, as already stated, he liquefied common 
air, also oxygen gas, and the chief difficulty was to do this in 
such a way as to make the results visible to a large auditory. 

Liquid ethylene is first made under pressure, and stored in the 
iron bottle G, Fig. 1. In order to get it liquid at ordinary 
pressures it has to be cooled enormously, which is done by 
passing it through the copper worm F ; the worm is surrounded 
with solid carbonic acid and ether, by which means the ethylene 
is brought down to a temperature of — 80 deg. C., after which it 
remains liquid for a short time at ordinary temperatures. From 
the worm it is passed into the glass tube A, and in its passage 
thereto is dried, because when it was, as at first, pumped wet, 
the operators were much troubled by the presence of frozen 
water ; it drops into the tube A through a turned-up nozzle. 
The exterior glass vessel is, by means of the pipe B, connected 
with an exhaust pump, and whenever the exhaust is applied the 
ethylene boils ; when it evaporates to a certain point, as indi- 
cated by the pressure gauge, the experimentalists know that 
the critical temperature at which oxygen becomes liquid is about 
reached. The central glass tube H containing the oxygen is 
connected with the gauge and with the bottle of compressed 
oxygen E; at D is a tube communicating with the outer air, by 
means of which the pressure can be let off suddenly ; when the 
oxygen appears asa liquid it is usually under a pressure of forty 
or fifty atmospheres ; the pressure in the iron bottle C is usually 
about eighty atmospheres. Above the turned-up nozzle a 
needle is depicted; this needle was once employed to clear the 
nozzle of ice, but is not necessary now that the ethylene is 
dried before use. 
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Fig. 2 is a representation of parts of the same apparatus, with 
variations. In this, Cis the iron bottle with compressed oxygen, 
A the stopcock for regulating the pressure in the glass tube F, 
and D is the pressure manometer ; I is the fine copper tube 
which connects the gas reservoir and the glass tube F. J is the 
air-pump gauge, H the place of attachment of the tube leading 
to the double oscillating Bianchi. The glass test tube G con- 
tains the liquid ethylene which is to be boiled in vacuo, and is 
placed, as already stated, in the middle of alarger tube. It has 
holes at E, in the upper part, so that the cool vapours in their 
course to the air-pump are forced to pass round the outside of 
the vessel, and help to guard it from external radiation ; the 
lower part of the outer cylinder is covered with pieces of 
chloride of calcium K. If a thermometer is used, and a con- 
tinuous supply of ethylene maintained, the india-rubber cork 
through which the tube F passes has two additional apertures 
for the purpose of inserting the respective tubes. When the 
pump has reduced the pressure to 25mm. the ethylene has a 
temperature of about —140 deg. C.; a pressure of between 
twenty and thirty atmospheres is then sufficient to produce 
liquid oxygen in the tube F. The tube F is 5mm. in diameter, 
and about 3mm. thick in the walls, and when filled with fluid 
oxygen holds at least 1°5 cubic centim. 

In his earlier experiments with this apparatus, Professor 
Dewar states, after speaking’ of the trouble of making liquid 
ethylene, that :—“It was therefore with considerable satis- 
faction that I observed the’ production of liquid oxygen by the 
use of solid carbonic acid, or preferably liquid nitrous oxide. 
When these substances are employed and the pressure is reduced 
to about 25mm., the temperature of — 115 deg. C. may be taken 


nitrous oxide. As the critical point of oxygen, according to the 
Russian observers, is about —113 deg. C., both of these cooling 
agents may be said to lower the temperature sufficiently to 
produce liquid oxygen, provided a pressure of the gas above the 
critical pressure, which is fifty atmospheres, is at command. In 
any case, however, the temperature is near that of the critical 
point ; and as it is difficult to maintain the pressure below about 
an inch of mercury, the temperature is apt to be rather above 
the respective temperatures of ~115 deg. C. and —125 deg. C, 
In order to get liquefaction conveniently with either of these 
agents, it is necessary to work at a pressure of oxygen gas from 
80 to 100 atmospheres, and to have the means of producing a 
sudden expansion when the compressed gas is cooled to the 
above-mentioned temperatures. This is brought about by the 
use of an additional stopcock, represented in the figure at B. 
During the expansion the stopcock at A is closed and the 
pressure-manometer carefully observed. No doubt liquid 
nitrous oxide is the most convenient substance to use as a 
cooling agent ; but as it is apt to get superheated during the 
reduction of pressure and boil over with explosive bursts of 
vapour, it is well to collect the fluid in a small flask of about 
250 cubic centim. capacity, and to change it into the solid state 
by connecting the flask with the air pump, and then to use the 
substance in this form. The addition of alcohol or ether to the 
solid nitrous oxide makes the body more transparent, and thereby 











favours the observations. It is evident that this apparatus 
enables the observer to determine the density of the fluid gases 
condensed in the tube F; since he has only to measure the 
volume of fluid in F, and to collect, by means of the stopcock B, 
the whole volume of gas given by the fluid and condensed 
vapour, which gives an accurate determination of the total 
weight of substance distributed between fluid and vapour in the 
whole apparatus. The amount of substance which is required 
to produce the vapour is easily found by observing the vapour- 
pressure of the liquid gas before expanding it into gas for the 
volume measurement ; and while keeping shut the stopcock B, 
by opening A suddenly until this pressure is just reached, and 
then instantly shutting off the receiver. If this volume of gas 
is now measured by opening B as before, the difference between 
the two volumes thus collected will correspond to the real 
weight of substance in the liquid state. A rough experiment 
with oxygen near the critical point gave the density 0°65.” 

The results of the experiments were made visible to all in the 
theatre of the Royal Institution, by projecting an image of the 
tubes A, B, and H, Fig. 1, upon the screen, by means of the 
electric lantern and a large lens. One of the chief difficulties 
in devising the apparatus was, that it should be so constructed 
that the results of experiments could be made visible to a large 
number of persons in public meeting assembled. 

Our summary of Professor Dewar’s lectures on “The Story 
of a Meteorite”’ closes here. 








Snow In Crtres.—Paris spent about 220,000f. in clearing away 
the snow of the 8th and 10th of December last, when the fall 
amounted to from about 8 to 10 centimetres, or say 3in. to 4in., 
and from 6 to 8 centimetres, or from 2}in. to 3in. About 
125 grammes of salt were used per square metre, and is said to 
cost but little in the total, while it makes a great reduction in the 
cost of removal of a snowfall. The objections which are made in 
London against the use of salt are, however, real, the low tem- 
perature of the mixture doing much harm to horses. In London 
during the snowstorm of the first week of January some sharp 
work was done under considerable difficulties. The snow began to 
fall as early as six o’clock on the Wednesday morning, and con- 
tinued till past twelve, and the principal streets had to be cleansed 
three times that day. A sharp frost set in subsequently, and in 
that the Commissioners’ trouble consisted. Since the last great 
storm five years ago a vast amount of wood paving had been laid 
down, and it was very difficult to remove the frost from it. 
Asphalte, on the contrary, could be thoroughly cleansed in three 
hours. The committee employed in the removal of the snow 1139 
extra labourers and 1077 extra carters, besides their ordinary staff 
of 500 men and sixty-one dust-sifters and wharfmen; they used 
six barges and 1777 horses and carts, and sprinkled in the streets 
7 tons of agricultural salt, and altogether they removed from the 
streets 6000 loads of snow. In 1881 they had large vacant spaces 
on which they could temporarily deposit the snow—in Petticoat- 
lane, on the Thames Embankment, and in Golden-lane ; but these 
sites were now occupied, and they had to cart the snow to Fins- 
bury-circus, Smithfield, and Letts’ Wharf. On the whole, the 
work was wonderfully well done, and though some of the side 
streets, with little or no tratiic, had been left to the last, it was 
inevitable that in so exceptional a state of things some little 
inconvenience must be endured, Regent-street was for days a 
disgrace to the borough surveyor and the vestry. The highways 
committee of the Islington Vestry did a good deal, but they have 
a large area to work; 400 men, besides the regular staff, were 
engaged in the work. These were reinforced by sixty able-bodied 
men from the Islington Workhouse; and on the Monday 640 
labourers were ongieress in addition to the ordinary scavengers, 
Between Wednesday, the 6th, and Saturday, the 9th inst., the 
snow was cleared in twenty miles of roadway and stacked in heaps 
at the sides. This represented the displacement of over 80,000 
cubic yards of snow, and by the Wednesday the snow had been 
virtually cleared from the entire length of the roadways of the 
parish. Of the snow which had been stacked in heaps, the dusti: 

one om ing departments had carted away 4545 loads, or 9027 
cu jn 








as that of the carbonic acid, and - 125 deg. C. as that of the 


s. The total expenditure incurred in connection with the 
work, exclusive of cartage, was estimated by the surveyor at £815, 
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RAILWAY MATTERS. 


TuE Taff Vale Railway general meeting will take place next 
week. The project for carrying a branch from South to East 
Dock will soon be in hand. 

ANEW map of metropolitan railways, tramways, and miscel- 
laneous improvements deposited at the Private Bill office, Novem- 
ber 30th, 1885, for Session 1886, has just been published by Mr. E. 
Stanford, Charing-cross, 

On Tuesday night about 150 yards of railway between Shincliffe 
and Sunderland were washed away by a burn which overflowed 
and forced its way through the embankment, making several gaps. 
Fortunately the signalman observed the water break through, and 
ae what had happened, thus preventing the train being sent 
through. 

THE last number of the Scientific American gives a telling illus- 
tration of a locomotive and a long car of a train down an embank- 
ment, where it had been thrown by coming into contact with the 
station platform, which had been lifted from its place and deposited 
on the permanent way by the wind. This may be properly called 

an accident, 

Messrs, SHARP, STEWART, AND Co. are at present executing an 
order for forty bogie side tank engines for the Lancashire and 
Yorkshire Railway, commencing No. 906; about half are delivered. 
They are of the same type as those built by Kitson, Diilo, and 
Neilsons, 1878-9, viz., four-coupled leading wheels 5ft. 8in. in 
diameter, and a four-wheeled trailing bogie, wheels 3ft. diameter, 
inside cylinders and inside frames, 


Un Ess the Tipton Local Board should be, our Birmingham 
correspondent writes, a little more reasonable and a little less 
peremptory, the South Staffordshire Tramway Company will have 
to abandon a line which it is constructing in that locality. 
Owing to particular circumstances the company has failed to 
fulfil a part of its agreement, and it needs a little concession of 
time on the part of the board to enable the undertaking to be 
satisfactorily completed. The board, however, threaten not to 
extend the time. 


A St. PererspurG telegram says :—A letter from Merv statés 
that the Transcaspian Railway is being laid down with unex- 
ampled ae. The locomotive already runs twenty-five versts 
beyond Askabad, and the first train is expected at Merv in the 
early part of next April. Great activity in building and accom- 
plishing general improvements is ——— at Merv, six new 
streets after the European fashion being already completed. At 
the fortress of Koshut Khan Kali another Russian town is being 
an beginning with some large buildings to be used as railway 
offices, 


Our Birmingham correspondent writes :—‘‘ For the present, at 
least, there seems no likelihood that the construction of new steam 
—- lines in Birmingham wi tioned inion has 
obtained some hold in Birmingham that steam cars are not only a 
nuisance, but that they are dangerous and ugly. The Public 
Works Committee, apparently influenced by the memorials which 
oe have received on the subject, have now decided to refuse to 
authorise the construction of new lines until experience has demon- 
strated the superiority or otherwise of the cable system over steam. 





If the cable should prove impracticable, a return will possibly be | fin 


made to horse power.” 


At the meeting of the Leicester Tramways Company, to be held 
at Leicester, on ‘‘hursday next, the directors will recommend the 
declaration of a dividend at the rate of £10 per cent. per annum, 
free from income-tax, for the Poa half-year, payable on the 4th 
day of February next, which will absorb £3500, and leave a balance 
of £492 3s, 5d. to be carried forward to the next account, but they 
propose to make a call of £1 per share upon the new £4 paid up 
shares, payable on the 3lst day of March next. The capital 
account is increased by the sum of £3731 12s, 2d. expended in the 
— of sixty-two additional horses, eight tramcars, five omni- 

uses, and five wagonettes. 


THE accidents on American railways last November are classed 
as to their nature and causes as follows by the Railroad Gazette: 
—Collisions: Rear, 25; butting, 8; crossing, 2. Derailments ; 
Broken rail, 5; broken switch-rod, 1; broken bridge, 2; spreading 
of rails, 5; broken wheel, 5; broken axle, 4; broken truck, 4; 
broken brake beam, 2; accidental obstruction, 5; cattle on track, 
3; wash-out, 4; land slide, 1; misplaced switch, 4; open draw, 2; 
rail removed for repairs, 1; malicious obstruction, in purposely 
misplaced switch, 2; unexplained, 6. Other accidents: Broken 
ee 2; broken wheel not causing derailment, 1; cars 

urned while running, 1. Total number of accidents, 96. 


On American railways last November six collisions were caused 
misplaced switches, four by trains breaking in two, two by cars 
blown out of > upon the main track, and one by a mistake in 
orders, One of the broken bridges failed because of the washing 
out of an abutment by a freshet. A general classification of these 
accidents is made as follows :— 


Collisions. Derailments. Other. Total. 
Defecteciresd 16 6s ce ce — ce ce WB ce te = oo oe B 
Defects of equipment .. ce 2s 15 8. «. @ 
Negligence in operating 29. 7 —_-. 36 
Untoreseen obstructions S . 138 a 16 
Maliciously cuused —-. 8 -. 3 
Unexplained .. -. 6 —-. 6 


ee ee en 
Negligence in operating is thus charged with 374 per cent. of all the 
accidents, defects of road with 134, and defects of equipment with 
23 per cent. 


A work of considerable engineering importance, involving the 
diversion of the Spey, was completed on Tuesday, in connection 
with a new line along the coast of Banff and Elgin. The Great 
Northern Railway Company of Scotland found it necessary to con- 
struct a bridge across the river about two miles from the mouth. 
The contractors had to construct the bridge at a point which 
rendered it necessary to divert the course of the river. It was 
done by opening a new bed to the left of the old one. Into this 
bed the water burst on Saturday rather une: tedly. A great 
body of water still flowed in the old course, and to prevent this it 
was decided to form a — dyke. Bags filled with sand were 
piled high up across the , but these were swept away, as the 
river narrowed, and the water cut a course 10ft. where previously 
it had only been 4ft. deep. The sand bags were then chained 
together in twenties and a gc into the water. After continuous 
labour for a week, the work was completed on Tuesday, and the 
whole body of water now flows under the new bridge. 


A COMPANY was eprenied at Albany on the 28th ult. to be 
known as the New York District Railwa: po a The com- 
pan ey to build an underground rai rom the Battery 
up Broadway to Central Park, New York City. There will also 
be various sub-divisions, making in all about thirteen miles of rail- 
way. The new company —- to construct two express tracks, 
forming a through standard gauge, rapid transit road and two- 
way tracks for the more frequent stations. Continuous galleries 
will be constructed for the existing water, gas, pneumatic and 
steam tubes; also tnbes for the electric light and telegraph wires, 
now above ground. A great deal of attention has been paid to the 
matter of construction of the tunnels, The street will be excavated 
to the line of the vaults and a continuous line of cement made for 
the railway sleepers. Two tunnels and five galleries will be con- 
structed, the walls being made of the new patent material fer-flax, 
which is made of a netting of iron filled in with non-resonant 
fibrous material. The cars will be of the same material with a 
deflecting rail provided along the upper part of the tunnel in such 
@ way that the car can slide along in case of accident without 
injury to passengers. The drawings published exhibit some want 
of knowledge as to the requirements of the tunnel side walls. 








NOTES AND MEMORANDA. 


In London, during the week ending the 16th inst., 2695 births 
and 1902 deaths were registered. 


GOLD-BEARING quartz has been discovered in the commune of 
Miouze (Puy-de-Dome) and the mining district of Pontgibaud. 


ALLOYS of cobalt and —e have many useful peatom. 
The alloy with 5 per cent. of cobalt is particularly useful. It is as 
inoxidisable and malleable as copper, as tenacious and ductile as 
iron, and is suitable for rivets and fire-boxes. 


In London, last week, 2667 births and 1738 deaths were regis- 
tered. The annual death-rate per 1000 from all causes, which had 
been 22°4 and 23°9 in the two preceding weeks, declined last week 
to 21°9. In Greater London 3499 births and 2169 deaths were 
registered, corresponding to annual rates of 34°4 and 21°3 per 1000 
of the population. 


THE deaths registered during the week ending January 16th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 23°8 per 1000 of their aggregate population, which 
is estimated at 9,093,817 persons in the middle of this year. The 
six healthiest places were Hull, Sunderland, Sheffield, Birkenhead, 
Oldham, and Leicester. 


Tue deaths registered during the week ending January 23rd in 
twenty-eight great towns in England and Wales corresponded to 
an annual rate of 22°4 per 1000 of their aggregate eo. 
which is estimated at 9,093,817 persons in the middle of this year. 
The six healthiest places were Birkenhead, Leicester, Oldham, 
Halifax, Derby, and Birmingham. 


Uprer BurMAH receives, or used to receive, most of its copper 
from China and Yunnan. Copper ores are found in Momein and 
the Shan States, and are, to some extent, smelted; but further 
information regarding their abundance is wanted. The export 
trade of copper from Rangoon consists merely of worn-out copper 
vessels originally brought from China. 


THE eight needle and pin manufactories of Iserlohn, Germany, 
alone consumed in 1882 no less than 600 tons of wire, employing 
also a working force of some 800 male and 700 female and juvenile 
operators, besides seven steam engines and four water wheels of 
230-horse power. The consumption is now much more. The in- 
dustry is a very important one, and is growing in Germany. 

Most of the gold used in Burmah is imported from China. The 
local production is derived from washings in the Upper Irrawaddy, 
the Hukung, the Kyendwen, and their respective tributaries. The 
amount so obtained appears to be not very considerable. Platinum 
occurs with the gold in several of these localities, and is said to be 
— to the Burmese, who call it by a name signifying white 
gold. 


DurinG the present rainy season in Jamaica, which has suc- 
ceeded a period of serious drought, there was recorded at the 
Government Cinchona Plantations, on December 21st last, a fall of 
11°80in. in twenty-four hours, while the gauge, the readings of 
which are taken at 7 a.m. daily, was full and overflowing. On the 
crest of the Blue Mountain range, on the same plantations, the 
record was 31°50in. for one week, of which period three days were 

e. 


TAKING the greatest depth of the ocean as five miles and 
the height of the highest mountain as five miles above the level of 
the sea, and remembering the globe itself has a diameter of 8000 
miles, the comparative insignificance of al] the surface inequalities of 
the earth is at once forced on our attention, but it is better seen if we 
take a circle 66ft, in diameter having on its surface a depression of 
lin., ora globe 1ft. in diameter with a groove on its surface one- 
sixtieth of an inch indepth, which would represent on a true scale 
the greatest inequality of mountain height and ocean deep on the 
surface of the earth, 


IRON ores from rocks of the tertiary age have long been worked 
in Burmah, the principal locality being at Puppa, lat. 20 56, long. 
95 45. There, it would seem, the small furnaces are built in an 
exposed position, the blast being naturally supplied by the wind. 
There are various localities in the Shan States where iron is made. 
In China and the regions bordering Upper Burmah it is not 
uncommon to see iron employed for suspension bridges. Some 
attempts were made by the King of Burmah, about the year 1873, 
to introduce the manufacture of iron on the English principle, pro- 
bably with no great success, 


COAL is known to exist, and is even worked to some extent, at 
Thungadaw, on the Irrawaddy, seventy miles above Mandalay; at 
Shuaygu, below Bhamo; at Membaloung, in the Shan States east 
of Mandalay; in the Yaw district, south-west of Mandalay, &c. 
It is found also at Pagan and Shimpagah. So far as is known, the 
coal of these several localities is of tertiary or cretaceous ages. It 
is of a somewhat light and resinous character; but where not too 
impure constitutes a valuable fuel. A report as to the superior 
quality of the Membaloung coal requires confirmation, but it is 
quite probable that the navigation of the Irrawaddy may in time 
be wholly carried on by means of this coal. 


THE litigation which has been pending for the last six years 
between Jacob Reese and other claimants in regard to the priority 
of the basic steel process patents, is, the Cleveland Jron Trade 
Review says, ‘‘ now rapidly drawing to a close. There have been 
about fifteen decisions, all in favour of Mr. Reese, and now, after 
a tedious and expensive trial of years, the Commissioner of Patents 
has decided that in the case ‘ Reese v. Thomas—Basic Furnace 
Linings,’ the question of priority of invention is in favour of Jacob 
Reese, the decision being dated December 16th, 1885. This gives 
Mr. Reese entire control of the basic process in this country for 
the next seventeen years, and annuls the Thomas patent, which 
he sold to the Bessemer Steel Company.” 


PROFESSOR CORFIELD, the medical officer of health of St. 
George’s, Hanover-square, has presented to the governing body of 
the district—which includes Belgravia, Mayfair, and the central 
parish of St. George’s—an interesting account of matters relating 
to health in that part of London. In the completed twelve months 
under notice, while the death rate of London as a whole stood at 
20 3, and of twenty-eight large towns in England at 21°6 per 1000 
of population, the rate of all St. George’s stood at the low figure of 
16°30. The low death rate of St. George’s is not only in strong 
contrast with the rates in other parts of London, but also with 
some of the large English, Scotch, and Irish towns, Preston, in 
Lancashire, has the largest death rate of the English towns, 
standing at 27°3 per 1000 of the population, and is closely run by 
Manchester, with 26°4, which is again closely run by Liverpool, 
with 25°2, Glasgow had a death rate in 1884 of 26°9, and Dublin 
27'5. There were only five towns in England which had a lower 
death rate than St. George’s. 


THE Minot’s Ledge lighthouse near Boston, U.S., harbour, is a 
solid granite structure 200ft. high, and in a recent gale was severely 
tried. The keeper of the lighthouse says :—‘‘ The gale increased 
constantly, and on Wednesday night we could not sleep on account 
of the noise. Everything placed against the walls rattled and the 
thunder of the sea was terrific. Thursday morning, I was in the 
watch-room, just below the lantern, when a sea struck, breaking 
heavily against the solid granite wall, and dashed its spray and 
foam 40ft. to 50ft. above the pinnacle. The spray from nearly 
every wave broke over the tower, but none seemed to have a force 
equal to this. We thought it the heaviest gale at that time the 
lighthouse had ever experienced, but still the winds went/on increas- 
ing and the shocks were of greater power. At 2.30 o’clock, and 
just about high tide, another tremendous wave struck it, still heavier 
than the one in the night, starting the paint from between the cracks 
in the ceiling of the watch-room and moving about in all directions. 
This was the last great effort to beatdown the structure, and soon 
after the gale began to abate,” 





MISCELLANEA. 

A DUPLICATE cable between Victoria and Tasmania has been 
completed. 

THE latest advertising dodge in America is an electric window 
tapper for attracting attention to shop windows. 

‘AN international exhibition, similar to that held at Antwerp last, 
year, is planned by the city of Geneva for 1887. 

THE Colonies and India says the Timaru Harbour Board has 
decided to place a loan of £109,000 on the London market. 
__ IN the article on “‘ A Batch of Catalogues,” published in our last 
impression, the address of Mr. W. Giinther should have been 
Oldham instead of Nottingham. 


AT a council meeting of the Bath and West of England Society, 
held at Bristol, on Tuesday, a report was read from the steward 
of the works (Mr. R. Neville), stating that the showyard arrange- 
ments for the Bristol meeting were progressing satisfactorily, and 
that the necessary contracts had been entered into. 

REDUCTIONS in the wages of the men at the Spittlegate Iron- 
works, Grantham, of Messrs. Hornsby and Sons, have, it is said, 
during the past few years been repeatedly made, and another 
attempt to reduce piecework wages 10 per cent. has resulted in a 
strike of the whole of the men, numbering over a thousand. 

THE first number of a new well-printed journal, entitled the 
Irish Textile Journal, has been published by Mr. F. W. Smith in 
Belfast. A diagram showing average prices of Irish flax and 
minimum prices of 100s. line weft and 25s. tow weft yarn from 
1852 to 1885, with average Bank Rate each year is a feature in the 
present number. 

THE programme for the session January to June, 1886, of the 
Junior Engineering Society has been issued. This is the fourth 
session of a society which does much to increase the knowledge of 
the members, by papers, discussions, and visits to works. The 
President is Professor A. B. Kennedy; the hon. secretary is Mr. 
W. T. Dunn, 64, Reedworth-street, Kennington-road. 


PUBLISHED as a supplement to the Journal of the Society of Arts 
of last week is a plate giving a facsimile of the certificate of award 
of a gold medal for articles exhibited at the recent Inventions 
Exhibition, About 80 per cent. of the whole of the design repre- 
sents music and art, mechanics and engineering, which comprised 
about 80 per cent. of the Exhibition, being represented by a man 
with a sledge hammer about to begin work with a naked foot on 
an anvil which is about one-third the proper height. 

M. pE LessEps, and a party including engineering experts from 
different continental towns, left Southampton on Thursday in the 
Royal Mail Company’s steamship Medway for Colon. The object 
of the trip is to complete all the arrangements connected with the 
opening up of the Isthmus of Panaina by the canal now in course 
of construction, and to enable the representatives of the various 
nationalities to inspect the present state and progress of the works. 
All the published names of the party are, however, of Frenchmen. 


A SECOND course of eight free lectures to artisans and others 
connected with the building trade is announced to be given on 
Wednesday evening at eight o’clock at the Carpenters’ Hall, 
London Wall, on ‘‘ Matters counected with Building.” The first of 
the course will be given on February 17th, by T. Blashill, Esq , 
F.R.L.B.A., when the subject will be ‘*Timber, its Growin, 
Seasoning, and Preparation for Use.” ‘Tickets admitting to the 
course and naming the subjects may be obtained at the hall after 
February 2nd. 

SPEAKING of the depreciation in the value of coal land in the 
last ten years in Pittsburgh, a correspondent of an American paper 
says: “‘ Land that I got 1500 dols. per acre for eight years ago I 
can’t get 50 dols. for to-day. I sold 2200 acres up the West Penn 
road last week for 30 dols. per acre. Natural gas has caused the 
decline in value. It has supplanted coal, and worked changes of 
various kinds. But while coal lands have so decreased in value, 
natural gas territory has increased in value in proportion. There 
are some men who believe that in ten or fifteen years from now 
natural gas will have played out, and coal will be in demand again. 
With this end in view, a Westmoreland county man whom I know 
has just bought several hundred acres of good coal land at 80 dols. 
peracre. If he can sell it in ten years for 1000 dols. an acre, he 
will have made good interest on his money.” 

In the House of Commons on Monday Sir C. Dilke asked the 
Under-Secretary of State for Foreign Affairs whether he could 
inform the House what was the present position of the question 
pending between the Egyptian Government and the Suez Canal 
Company as to the consent of Egypt to the widening of the canal; 
and Mr. Bourke in reply said the Suez Canal Company having 
applied to the Egyptian Government for their consent to an altera- 
tion of their statutes in connection with the loan of £4,000,000 
which they wish to contract for the purposes of the new works of 
improvement, the Egyptian Government have refused on the 
ground that the project involves the widening of the canal beyond 
the dimensions authorised by the original concession, and that the 
consent of the Khedive must be obtained to this feature of the 
plan. The company holds that, as the works are to be executed 
within the limits of the land belonging to them, there is no legal 
or equitable ground for this contention. Her Majesty’s Govern- 
ment are taking legal advice upon the question. 

ABOUT a week ago, the strap on a large fly-wheel driving the ma- 
chinery at Messrs. Pring’s wire works, Sandbach Junction, failed, and 
the fly-wheel of the engine, which ran away, flew into pieces, parts 
weighing several hundred weight being sent flying over the premises, 
One portion of the wheel, weighing about five hundredweight, was 
whirled through one floor into the air, and falling through the roof 
of another portion of the works, fell into a yard. Two men hada 
narrow escape. The damage to the machinery and premises is 
considerable, and a number of hands will be stopped work through 
the damage. In an adjoining column the Leeds Mercury, from 
which we take the above, records another and similar costly 
accident, due apparently to the want of a good governor and mode 
of driving it. lt says the accident occurred at the Albion Mill, 
Great Harwood, worked by the Albion Mill Company. ‘‘ The 
ag wheel gave way and disconnected the other machinery, causing 
the engine to smash to pieces. The operatives, 200 in number, 
rushed out of the shed. They had scarcely escaped when the 
building came down with a terrible crash, everything being 
wrecked, and the looms buried in the débris.” 

THE steamship Sveat (Russian for light) has been constructed 
for the Russian Steam Navigation and Trading Company expressly 
for the conveyance of petroleum in bulk from Bahkoo to Odessa. 
She is built, and her engines and machinery were made, at the 
well-known shipbuilding establishment of Motala, Goteburg, in 
Sweden. She is 286ft. long, 36}ft. wide, and draws 18ft. of water 
when fully loaded. Her engines are of 1100 indicated horse-power, 
and her ordinary speed 11} knots an hour. She has pumping appa- 
ratus for introducing the petroleum into the vessel and afterwards 
discharging it. The whole of the middle part of the body of the 
vessel is taken up with sixteen cisterns or tanks, expressly adapted 
to hold kerosine, arranged in two rows of eight cisterns in a row. 
Each cistern will contain 106,000 poods—i.e., 530,000 gals. about. 
Outside each row of cisterns is a passage or corridor, and between 
the under part of the lower range of cisterns and the bottom of the 
steamer is a vacant space to admit the possibility of at all times 
examining the state of the cisterns from underneath them. Ali 
the cisterns of both rows have an opening into them on the upper 
deck. At the lower part of the steamer, outside the cisterns, is a 
pipe 12in. in diameter, ting, in conjunction with other pipes, 
the pumping machinery with the whole of the cisterns. To prevent 
the accumulation of gases in the corridors running alongside the 
cisterns, sixteen large-sized ventilating tubes are provided. She cost 
the Russian Steam Navigation and Trading Company 375,000 
roubles (£37,500), including 15,000 roubles (£1500) for Russian 


Customs duties, 
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ENGINES OF THE UNITED STATES CRUISER, CHICAGO. 


(For description see page 79.) 
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CYLINDER CONDENSATION IN STEAM ENGINES. 
AN EXPERIMENTAL INVESTIGATION.* 


By Cuas. L. GaTety, M.E., and Arvin P. Kierzscu, M.E. 
[Concluded from page 493, vol. 1x.] 


23. Comparison with experiment and verification of form of 

Function of constant.—Substituting in equation A, which is 
ry+ ‘4427+ 12 y= 3, 

the different values of pe = fraction of stroke a pe up to cut- 
off, we have shown how nearly the ts corresponded 
with those obtained by direct experiment, as given by the abscisses 
of the curve of Fig. 1, thus proving within what limits the equa- 
tion is correct, and at the same time affords means of ‘comparison 
as given by other authors upon this subject. Dr. R. H. Thurston, 
in his paper on the ‘‘ Theory of the Steam Engine” —J.F.I., 1884— 
concludes from the experiments of Mr. Isherwood that cylinder 
condensation varies sensibly as the square root of the ratio of 
expansion, and that the amount of such condensation usually lies 
between one-tenth and one-fifth of the square root of that ratio, if 
estimated asa fraction of the quantity of steam demanded bya 
similar engine having an unjacketted cylinder. Therefore, sub- 
stituting in the general formula 


x=avr 
in which 
x = per cent. of condensation, 
and r = ratio of expansion, 
the values of a and r, and solving for the former, we should obtain, 
aceording to Professor Thurston, values for a lying between one- 
fifth and one-tenth. Taking the values of Fig. 1, and substituting 
the values of r, when the cut-off is 0°15, we have for the ratio of 
expansion 6°6666 +, and for the per cent. of condensation 48°25, 
and these values in 
zx 
Wr 
48°25 48°25 
a= —— 5 “187. 
¥ 66066-2358 
Substituting for cut-off at } when r = 4°, and solving, we have 
“1987 + 


gives us 


_ Substituting for cut-off at “35 when r = 2°8571, and solving, we 
have 


923 + 
Substituting for cut-off at 45 when r = 2°2222 and solving, we 


have 
a= ‘1812 
Substituting for cut-off at “55 when r = 1°8182 and solving, we 
ve 
= "174 


Summarising, we have 


when r= 6°66 +; a = 0'187 
r=400 ; a = 0°1987 
r=2°857 ; a = 0'1923 
r= 2222+; a = 01812 
g=108 >; a=0174 


From which it will be seen that the values of a lie between one- 
tenth and one-fifth, and are almost equal to one-fifth in nearly all 
the tests to which the equation was applied, showing that, as 
Professor Thurston predicted several years ago, the amount of 
cylinder condensation lies between one-tenth and one fifth of the 
square root of the ratio of expansion, and that the results of this 
case, with variable ratio of expansion, very nearly coincide with 
those of Mr. Isherwood. 

23. Calculation and law of Case IJ.—In this case, as in the 
preceding, great care was taken to secure similar constant conditions 
in all the trials, and to maintain them as far as circumstances 
would permit. The logs containing the data of Case II. have 
been already given. Table 2 contains the data classified and the 
calculated results of the experiments made upon the engine used, 
to determine the effect of the boiler pressure upon condensation of 
steam in the steam engine cylinder. The experiments were five in 
number, though four of them only so fall within range as to permit 
of an expression being formed to represent the law of condensation. 
The preasures used for the different trials are 800, 65°85, 52°33, 
37°C, and 2: 23; the real cut-off was taken at one- fifth, though the 
average is * 222, this being due to the third and fifth ‘tests of this 
set, the others being nearly constant. The speed under which the 
tests were run was kept as constant as the controlling mechanism 
permitted. The average is 69°6 revolutions, the greatest difference 
of any two of them is 3°6 revolutions, and the greatest difference 
between the average and the fastest speed amounts to 2°l revolu- 
tions. The calculations for Case II. were in all respects } similar to 
those of Case I. Though the meter readings are given, the feed 
water consumed is calculated from the weir, this probably giving 
the more correct value. 

24. General method of calculation and of deduction of law of 
condensation, with varying range of pressure. —In the annexed 
table, No. 2, will be found the data and results as already mentioned 
in the last article, The experiments are five in number, and are 
arranged under their respective boiler pressures of 80 0, 66°85, 52°33, 
37°0 and 223 pounds to thesquareinch. This number was deemed 
sufficient to obtain an expression for cylinder condensation as a 
function of the boiler pressure. They are also within range of 
those used in every-day practice, especially in the type of engine 
used for our experiments. For facility of reference, the experi- 
ments are ranged in groups and the lines composing them numbered. 

Time.—Lines 1 to 3 contain the time of commencing and ending 
experiment and of duration in consecutive minutes. As the contents 
of the lines in each of the groupsof Table 1 have been clearly stated, 
and the manner of obtaining the results, where there may have 
existed any seeming obscurity, clearly outlined by formule and 
direct applications, it is not deemed necessary here to repeat the 
statements regarding each line and group ; but those only will be 
explained that have been added to the groups. The numbers of 
the lines of Table 2 do not follow those of Table1; but are similarly 
worded, so that reference can easily be made by referring to the 
groups in each of the cases. 

Engine.—Line 10 contains the fraction of the apparent stroke 
completed when the steam was cut off ; this is the ratio which the 
length of the stroke up to the point of cutting off the steam is of 
the total length of the cylinder. Line 11 contains the fraction of 
the—real—stroke completed when the steam was cut off, and is 
the ratio which the length of stroke to the point of cut-off plus 
that due to clearance is of the total length of the cylinder plus 
that due to clearance. Line 32 contains the temperatures corre- 
sponding to that of the steam in the boilers. It is obtained by 
interpolating in Porter’s tables. Line 33 contains the temperature 
corresponding to the back pressure on the piston as taken from the 
indicator diagrams, Line 34 contains the range of temperature 
worked through as per card, and is the difference between the 
quantities on lines 32 and "33. Line 35 contains the range of 
pressure worked through as per card, and is obtained by taking the 
difference between the heights of the admission line of the indicator 
card and the back-pressure line, both calculated from a common 
zero multiplied by the scale of the spring used in the trial. 

25. Calculations in detail—results discussed and classified—final 
expressions and curves representing them.—The variation of the 
conditions intended to have been kept constant in this trial have 

wow been alluded to. Though these variations area trifle greater 

han those of the first case, and as the corrections for condensation 

w vr varying ratios of expansion cannot well be applied, the 
results are taken as put down in Table 2. We thus have, for a 


Pressure of 80° pounds ; a condensation of 35°24 per cont. 
66°85 47°83 
52°33 36 84 
87°0 41°43 
22°3 41°19 


from which we see that the condensation changes slowly with 


changes of pressure and temperature. Thus in a variation of | 26. Method of deducing algebraic expression for variation of 
preasure of nearly sixty pounds the per cent. of condensation | condensation in Case IT. as a function “of the boiler pressure.—The 
—excepting one case—varies but six per cent. As already stated, | results of the trials of Case IT. cannot be — to the finding of’ 
some error must have been made in, the observation of the second an expression representing the law of condensation for this case,, 


CasE IJ.—CoNDENSING.—VARIABLE BOILER PRESSURE. 


TaBLE No. Il.—Containing the Data and Results of Experiments made at Sandy Hook, Conn., to determine the Laws of 
Cylinder Condensation. 


Num- Variable steam m pressures of the boilers. 








ber of — ——— ————-——— aa so 
line, | 80°0 66°85 a 33 87°0 | 22°3 
p.m a.m, | a.m. 
1 * Date of commencing experiment .. .. .. .. «. « * oi May 26. 10. 38, May 26. 2. of, May 26. 7.36, May 27. | 10.15, May 27 
p.m p.w a.m, p.m, 
2 S *) Date of ending on ag o> ea ak 10. a, i-e 26.) 12. 23, bal £6.) 4. 4, a 26, 9.36, May 27. | 12.27, May 27. 
i = Duration of experiment, in consecutive minutes ; 120 | 120 
4 Number of double strokes made by the engine piston, | 
| 3 if counter : - 8282 7426 8608 8270 | 8151 
5 | gs Number of ‘pounds of feed-water pumped into the boile: 3, | 
$3 per weir. 6413°5 6020°4 5505°2 $723°9 | 2875°2 
6 ~ g Number of pounds of feed-water pumped into the boilers, 
> per weir perhour . ss a8 3206°75 3444°8 2752°6 1861°95 1437°6 
7 «Average height of water over weir, ininches 1. 1) ¢. 3°8691 3°4516 3°4154 3°0518 24642 
8 Number of double strokes made per minute toad the er gine | 
. piston .. ., ° 60" 016 70°72 717 68°91 67°925, 
9 s Vacuum in condenser in inches of mercury, ‘per gauge ae 22°44 22°25 22°44 22°69 =| 23° 
10  < Fraction of ct of piston completed when steam was | | 
a cut off (apparent) +186 "184 +223 “188 | +2209 
ll = Fraction  g ee of t piston completed + whea steam was | 
cut off (real)... *208 *206 “244 *2102 | “242; 
! 
In uate r square inch above zero, at cutting off a 
” lc pee 78°80 66°89 53°21 | 39°83 | 20°74 
13 |g ] In anata per square inch above zero, at release. 18°08 15°53 1434 | 9°80 | 796. 
la z Ay: Mean xross effective pressure in pounds per square ‘inch | 
53 on piston during its stroke .. 36°59 | 29°55 25°29 | 16°02 | 10°32. 
15 33 - , Pressure in pounds per — inch required to work the | } | 
| ss | engine . 3°5 | 3°5 8°5 } 8°5 3°5 
16 ig 58 Mom net effective pressure in pounds per square inch on | « 
2a piston during its stroke .. 33°09 | 26°05 21°79 | 12°52 6°82 
vr |e Per cent. of which the mean net effective ‘pressure ‘is of j | | 
the mean gross effective pressure.. .. > 99°43 | 88°15 S616 | 78°15 66°09" 
| | | 
18 $6 {a Gross effective horse-power developed by the asl Pe 1347405 | 111°86 96°533 | 58°808 | 87°343 
19 | 23 {Net effective horse-power usefully applied .. ee 121°542 | 98604 83°73 45°958 | 24°68 
ra } | 
2 } 
2 8 Pounds of feed-water consumed per hour per grcas effec | 
” is 33 { tive P. “ — 23°86 | 80°79 28°50 | s1-66 | 88°49 
& ~ Pounds of feed-water consumed r hour per net effec- | 
= aS (tiveP, .. . : per a 26°38 | 84°93 83°09 40°51 | 58°24 
| | 
| | 
2 |.fs. (of the injection-water.. .. .. .. 2. s2 ss ee oe 66° 68° 64°66 | 64°2 
93 |BSS4/ Of the waterinthe weir .. .. «2 0. 2 we we ee 107° 118°87 111°55 99°88 | 1016 
% [RE =™ (Of thefecd-water .. 0. 00) er | doe 1 m2- | 106° 
a | | 
25 Per cent. of the amount of feed-water that passed into | 
the cylinder from the boilers, in the form of water | 
entrained in the steam. due to incomplete evaporation. 8°86 9°18 7°00 735 | 8°87 
26 Total pounds of steam in the cylinder at cut-off, calculated 
from the pressure of the steam in the cylinder at the 
point of cut-off .. 4153°34 $3144°612 $470°82 2180°79 1690°848 
27 Pounds of steam in the cylinder “at cut- off, calculated 
from the pressure of the steam in the cylinder at the os _ 
— of cut-off, at the end of one hour .. ; 2076-67 1796°92 1738°42 1090°395 845°424 
28 unds of steam in the cylinder at release, caleu 
from the pressure of the steam in the cylinder | | 
moolah before the opening of exhaust .. 4004°858 3590°129 3860°15 2595°92 2103°209 
29 Total number of thermal units in the steam, expended = 
by the engine, as calculated from the feed-water .. .., 6580861°87 6078084 °2 5673358 °6 8846859°43 2916473°8 
30 Total number of thermal units, as per weir. 5578070°5 5286598 °9 4908042°3 $362025°9 2586046°9 
31 Per cent, of the steam evaporated in the boilers, not a 
accounted for by the indicator, at cut-off . 85°24 47°83 41°19 
32 Temperature corresponding to the boiler pressure eo os 323°657 313°134 262°451 
33 Temperature corresponding to the back pressure .. .. 160°663 164° 253 160°941 
34 Range of temperature worked through, as per card., .. 162°994 148°881 101°510 
35 Range of pressure worked through, as percard.. .. .. 89°83 76°30 82°15 

















trial of May 26th, and that the final result will not be taken into | as the values given by the right line of Fig 4 do not correspond 

account. Plotting the results of Table 2 on paper, upon which the | with the calculated results, Let (z’ y)and (z" y") be the two points 

abscisses represent the per cent. of condensation and the ordinates | through which the right line x = my + bis made to pass, The 
Case III.—NON-CONDENSING.—VARIABLE BOILER PRESSURE. 


TABLE No. III.—Containing the Data and Results of the Experiments made at Sandy Hook, Conn., to determine the Law of 
Cylinder Condensation. 











Num- Variable steam pressures of the boilers. 
ber of 
line. 60°15 44°09 33°5 21°69 
| as a.m, p.m. p.m. 
1 P — of commencing experiment .. .. .. .. .. «2 «e se oe ee 730, May 28, it "08, May 28, 2.19, May 28. 1.50, May 27. 
< a.m. p.m p.m, p.m, 
2 = Date of ending experimert . eer ree, << 2 hae 88, May 28, 5.19, May 29. 4.50, May 27. 
3 ” { Duration of experiment in consecutive minutes joke kee ee 180 150 180 180 














4 st; Number of double str..kes made by the engine piston, per counter..  .. 12237 10238 12153 11973 
5 is 23 Number of pounds of feed-water pumped into boilers, per meter .. .. 11218" 84z1° 7382°42 5510°43 
6 | &=* | Number of pounds of feed-water pumped into boilers, perhour .. .. 5739°33 3303°4 244414 1846°51 
7 a (Number of doub‘e strokes made per minute by the engine piston .. . 67°98 68°57 67°51 €6°52 
8 8 | Fraction = the stroke of piston completed when steam was cut off 
% <_ (apparent) . +2955 4084 +384 “451 
9 a | Fraction of the siroke of | t piston ‘completed “when steam was cut off 
\ (real) ‘ si “4121 *4198 “401 “466 
| 
10 | (In pounds per square inch above atmosphere in boilers, per gauge . | 60°15 44°09 | 88°5 21°69 
ll e In pounds per square inch above zero at cutting off the steam.. .. .. | 65°36 50°42 | 42°52 28°40 
12 | é z In pounds per square inch above zero at release .. 27°66 | 22°28 | 18°02 14°25 
13 | Zs | In pounds per square inch above zero against the p ‘iston | during its stroke| 14°7 14°82 | 14°88 14°84 
14 | 353 | Mean gross effective pressure in pounds per square inch on piston dating’ 
| £38 < itsstroke .. . aA 84°87 23°85 15°84 8°04 
15 | = ) Pressure in unds per square inch required to work the engine . 3°5 3°5 3°5 8°5 
16 | 285 | Mean net effect ective pressure in pounds per square inch on piston during 
85 its stroke . "| S187 | 20°85 12°34 4-54 
17 |2" Per cent. of which ‘the 1 mean net effective Pressure is of the mean ‘gross| | 
effective pressure eae a 89°96 | 85°32 77°90 56°45 
18 3 § Gross effective hor:e-power developed vel the wengeee ak! 6% | 126°501 | 87°23 57°05 28°515 
19 Ps 33 t Net horse-power usefully applied .. ee 7 113°t0 | 74°424 44°442 16°096 
& | 
20 & 82 f Pounds of feed-water consumed per hour per gross effective P... 29°56 88°62 42°84 64°75 
21 g 2 { Pounds of feed-water consumed per hour per net effectiveP. .. .. .. 32°85 45°26 54°99 114°80 
22 2. Of the feed-water oe oe ce of 112°77 95°4 98°905 104°11 
23 gs Bg for the steam corresponding to the pressure in the boilers... :. .. :. 807°251 291°192 278°549 261°461 
“4 i£ ¢~ < }) Of the steam corresponding to the back ore on the card « aa ng 212°00 212°401 212°609 212°471 
25 ga (or the range worked through, as percard ... te see ee] 95251 78°791 65°940 48990 
26 | Per cent. of the amount of feed-water thut into the cylinder from, 
the boilers in the form of water entrained in the steam, due to incom- 
plete evaporation .| 8°15 7°44 10°28 8-7 
27 Pounds of steam in the cylinder at cut-off, calculated from. the: pressure 
of the steam in the cylinder at cut-off, at the end of one hour .. ..| 3333°69 2576°32 2055°07 1841°88 
28 Pounds of steam in the cylinder at re d from the pi } i 
of the steam in the cylinder immediately before the opening of | 
exhaust, at the end of one hour e se | 3489°65 2819°72 | 2241°48 1848°16 
29 Number of thermal units in the steam expended by the ‘engine, calcu | 
lated from the feed-water consumed - |12726945° 1 9558675°1 | 8102018°9 6165009°6 
30 Number of thermal units in.the steam expended by the ‘engine, cal eu-| | | 
lated from the feed-water consumed, at the end of one hour.. .. 4242815° | $828470° 2700672° | 2055003 °2 
81 Thermal units per hour, equivalent to the gross effective horse-power ‘:| 924487° | 228719° 146316- | 78133° 
32 Per cent. of the steam po in som ws not Degeeempiss for ‘aed | 
the indicator at cut-off . oe oe 10°85 23°51 15°92 | 27°84 
| 











“ ressures in the sans we find that the intersections are | co-ordinates of the point must catiaty th the equation to the line; 
early in line; so that if it were attempted to pass a curve through | hence, we have the two equations of condition, 





ee four points, it would be very irregular, and could not be a = = my +b 
algebraically expressed, ge" = my; +b 
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Taking the values of (x’ y') and (x y”) from Fig 4, substitut- 
ing them in the equations of conditions, and eliminating, we obtain 


for the value of the constants b = 45 and m = — 0'1266 +. Sub- 
stituting these in the ordinary equation to the right line, we have 
o=@- O16 y . . + 0 2 0p & 
Fig. 4 





iS 20 45 50 
Per Cent. of Condensation,—Condensation with Varying Pressure, 


This equation rep ting the law of cylinder condensation for 
this engine, as a function of the boiler pressure, we will now test ; 
by substituting y = 80°0, 52°33, 87°0 and 22°3, and compute the 
values for x, we thus find, 

y = pressure = 80°; « = cylinder condensation = 34°88; error of - — 
; == 88°88 ° +1 





= 52°88; 88 
= $7°0; = 40°32; -lll 
= 22°38; = 42°27; + 1°08 


This equation, though it does not absolutely represent the values 
as found by experiment, may be taken to represent the law of con- 
densation for this engine as a function of the boiler pressure. 

27. Discussion of the equation.—In equation E, if the pressure 
be zero then y = o and x = 45; that is, 45 per cent. of the steam 
will be condensed if the steam were used under atmospheric pres- 
sure and to a cut-off and speed corresponding to that used in the 
trials. If we let x = 0 we have, 

o = 45 — 0°1266 y 


y = 355 +. 

That is at a pressure of 355 1b. to the square inch in the boilers, 
and at this cut-off and speed there would be nocondensation. At 
80 0b. pressure we have 34°88 per cent. condensation, and at 
600 lb, 37°4 per cent. Comparing these two latter figures with 
those obtained in Case I., and corresponding nearly to the same 
cut-off, pressure and speed, they agree so closely that this equation 
may safely be taken as representing the law of condensation as a 
function of the boiler pressure. 


Case III, 


The experiments comprising Case III. were made without the 
use of a condenser, and with the boiler pressure as the variable 
function, the speed and cut-off remaining constant. In other 
words, the test was similar to that of Case II., with the object of 
finding the effect which the condenser exerts upon cylinder con- 
densation. The data and logs belonging to this case wil! be found in 
& previous issue. On account of the steam demanded by the engine, 
it was impossible to run the pressure up to that used in the con- 
densing tests, as a greater cut-off was used. The greatest average 
gee obtained in this set was that of the first trial, on May 

th, when the fires were at their best, the average pressure being 
60°15 1b.; trials were also made at 44°09, 33°5, and 21°69 1b. to the 
square inch. The real cut-offs under which the tests were run 
corresponded to nearly ‘41, the apparent ratio of expansion, there- 
fore, being about 24. (See Table No. 3.) 

The quantities are summarised and placed under their respective 
headings, as in the previous tables. The lines are numbered, and 
the first twenty-five correspond, with one exception, to those of 
Case II. It will therefore not be necessary to review these again. 
Line 29 contains the thermal units, as calculated from the amount 
of feed water pumped into the boilers and delivered to the engine. 
The heat units in a pound of steam and water were taken from 
Porter's tables, The product of the heat units in 1 1b. of a mixture 
of steam and water into the whole number of pounds delivered to 
the engine gives the quantity on line 29, Line 30 contains the 
thermal units cmmael by the engine in one hour, and is found by 
dividing the quantity on line 27 by the duration of the test in 
hours, From Table 3 we see that the per cent. of condensation 
corresponding to 44°09]b, pressure is probably too high, as 
compared with the others, As there are only four trials in this 
case, and as @ curve cannot well be traced through the plotted 
results, as shown on Fig. 4, the curve was passed only through 
three points. Further calculation and di ion is not d d 
necessary, as the curve representing any one of the conic sections 
could be passed through these three points. It can, however, be 
seen that the curve has a similar direction to that of Case I., and 
that the tendency of it is asymptotic, as in the first case. 


28. Calculations and law of Case IV.—Tests 14, 15, and 16 of 
Case IV. were the last trials made, and were for the object of 
finding the effect of speed or varying time of exposure upon the 
amount of condensation in the steam engine cylinder, the constant 
conditions being boiler pressure and ratio of expansion. From the 
logs and Table 4, we see that the conditions have been kept about 
at the same point during the three trials. It is unfortunate that 
a fourth one was not obtained, but the engine after that time was 
used to furnish the power for the mill. A fourth point would have 
definitely settled which direction the curve would have taken. As 
the three points found are, however, so nearly in line when plotted, 
we will consider the equation to be that of a straight line, and 
base the law thereupon accordingly. The revolutions are 62°977, 
50°3, and 33°74, bree pe respectively to the sixteenth, 
fifteenth, and fourteenth tests, of which the logs are given. 
Steam was permitted to follow full stroke, and the real 
cut-off corresponded nearly to the opening of the exhaust and 
was for the apparent ‘9367, ‘9604, and ‘9803 of the stroke of the 
engine, and for the real cut-off, °9384, ‘9614, and ‘9809. The 
boiler pressure was kept as nearly constant as ible, the average 

ressure being 19°25, the greatest variation Saag ‘32 of a pound 
rom the average, an amount which cannot in any way affect the 
results of the per cent, of condensation obtained. 





THE ENGINEER. 





29. General method for case of varying time of exposure and 

eed of engine.—In the annexed table will be found the observed 
ata and the calculated results of the experiments made for the 
nt re of ayn a the law of cylinder condensation as a 
unction of the speed of the engine. (See Table No. 4.) 

The experiments are three in number, and the results are 
arranged in parallel columns under the respective speeds of 62°977. 
50°3, and 33°74 revolutions per minute. The engine could not we: 
be run lower than thirty-three revolutions, though had it been 
possible to supply more steam a higher speed might have been 
obtained. 

The quantities, for facility of reference, are arranged as far as 
practicable in groups and their lines numbe The lines, their 
contents, and any new data added, have previously received 
mention, that it is not necessary here to again allude to them 
separately. 

30. Calculations in detail—results discussed and classified— 
Jinal expressions and curves representing them.—In examining 


right line, so that if such a line were passed through any two of 
them, it would differ but very little from the result as found by 
experiment, 
1.—Method of deducing algebraic expressions for variation of 
condensation in Case IV.—Applying the equations to a — line, 
as in Case II., we find for the value — constants m and b, 
m= — 0 
b = 45° 
and substituting these values of m and b in the equations, 
z£=my +b, 
we have @=a ~ GOR e. «+. + 2 eo F 
We now test equation F, by substituting y = 62°977, 50°3 and 
33°74, and computing the values for x, we thus find 


y = revolutions per min, = 62°977 ; z = cyl. con. = 24°22; error -— 0°15 
3 28°41 = 0°34 
33°74 33°86 + 0°504 





This equation then satisfies so closely the results obtained by 
direct observation, that it may be taken to represent the law of 


CasE IV.—CONDENSING.—VARIABLE REVOLUTIONS, 


TABLE No. IV.—Containing the Data and Results of the Experiments made at Sandy Hook, Conn., to determine the Laws of 
Cylinder Condensation. 

















sow Variable revolutions. 
ro} ae a — 
line. 62°977 50°3 33°74 
p.m. | a.m. a.m. 
1 S Date of commencing the experiment --| 3.00, May 29. | 9.47, May 29.; 7.57, May 29. 
S 1. a.m. am. 
2 Fa Date of ending experiment .. .. .. «.. «2 «. és 130, May 29. | 11.47, May 29., 9.42, May 29, 
3 ( Duration of exper:ment in consecutive minutes .. L 90 i 120 105 
4 ... . (Number of double strokes made by the engine piston, percounter .. .. .. .. .. 5668 6036 3543 
5 | $g & f Number of pounds of feed-water pumped into boilers, per weir .. .. .. 6173°75 7331°6 4731°82 
6 222 |) Number of pounds of feed-water pumped into boilers, per weir per hour .. 4115°83 3665°8 2703°897 
7 — (average height of water over weir, ininches.. .. .. .. 1. «2 «2 4°1434 2°9671 2°2505 
| 
8 PY Number of double strokes made per minute by the engine piston.. ae) Gs | 62°977 | 50°3 33°74 
9 5 Vacuum in condenser, in inches of mercury, _ Me ata + hc vad’ bale cael we 23°625 | 22°208 | 20° 
10 | be Fraction of the stroke of piston completed when the steam was cut off (apparent) | *9367 | “9604 “9803 
ll | a Fraction of the stroke of piston completed when the steam was cut off (real).. .. “9384 | "9614 | “9809 
12 2 he (In pounds per square inch above atmosphere in boilers, per gauge .. .. .. «. «.| 19°05 | 19°04 19°67 
13 | §2 In pounds per square inch above zero, at cutting off thesteam .. .. .. «2 «1 «| 27°38 28°35 28°53 
14 g55 In pounds per square inch above zero, at release... .. «2... 6. ee we ee we | 25°71 27°91 28°53 
15 <3 J Mean gross effective pressure in pounds per square inch on piston during its stroke 21°61 22°26 22°04 
16 | SE = Pressure in pounds on the square inch required to work theengine .. .. .. .. «.| 85 | 3°5 3°5 
lie Be Mean net effective pressure in pounds per square inch on pisten during its stroke eet 1811 | 18°76 18°54 
| 8 v Per cent. of which the mean net effective pressure is of the mean gross effective } 
18 | a4 pressure DONT aa ees Ee Ee ee as en BEV ne Se ae ee wad 83°80 | 84°28 84°12 
19 | g $s § Gross effective horse-power developed by the engine .. «| 72°64 | 59°76 89°69 
20 ge [Net effective horse-power usefully applied .. .. .. ‘ant 60°87 50°37 83°39 
° 
. | 
S 
21 | & $e Pounds of feed-water consumed per hour, per gross effective horse-power.. eo 56°66 | 61°34 68°12 
22 | g 3 Pounds of feed-water consumed per hour, per net effective horse-power .. .. .. ..! 67°¢1 72°77 80°98 
| 
23 |. £2. (Of theinjection-water .. .. .. .. ~ 541 52°54 52°5 
24 | B54 - Of the water in the weir oo ee 1053 || = 1245 132742 
25 ie 5a Of the feed-water . ns ro lis 
| 
26 Per cent. of the amount of feed-water that passed into the cylinder from the boilers,| | 
in the form of water entrained in the steam, due to incomplete evaporation .. ..| 5°81 9°23 | 9°66 
27 Total pounds of steam in the cylinder at cut-off, calculated from the pressure of the} | | 
steam in the cylinder at the point of cut-off .. .. .. 1. 22 ce oe ee oe eel 4669°058 | 5233°303 | 3146°367 
28 Pounds of steam in the cylinder at cut-off, calculated from the pressure of the steam) | | 
in the cylinder at the point of cut-off at the end of one hour .. .. .. 2. 2. es) $112°7 } 2611°65 | 1797 °92 
29 Pounds of steam in the cylinder at release, calculated from the pressure of the steam | 
in the cylinder immediately before the opening of exhaust.. .. .. .. .. .. .. 4669-058 5238°002 | 3146°367 
380 Total number of thermal units in the steam, expended by the engine, calculated from, | 
the feed-water consum: Si cue Stee ake Bae - oe as he Tk me. ke ee am. 90) re 7195805°61 | 4589594°75 
81 Total number of thermal units, as per weir .. .. .. 2. 22 2. oe os oe co «| 5792506°9 6546615°3 | 41927L8°5 
32 Per cent. of the steam evaporated in the boilers, not accounted for by the indicator at 
cut-off aa Vater GE eh eel ae le Se. ae, ee. nae” ear ee: Cae Me ae ee ee 24°37 28°75 33°506 





trials were run were so strictly adhered to, and the results obtained 
varied so slightly, that an expression from these results determining 
the per cent. of condensation as a function of the speed may be 
taken as strictly representing the losses occurring by condensation 
in this engine. The greatest variation in the range of pressure for 
the three tests was 34 per cent., a quantity seemingly large, but in 
reality very small when the low-pressure is considered. The 
greatest variation in the cut-off is not sufficiently large to effect in 


of the average cut-off. The per cent. of condensation is given in 
line 32, from which we have— 

Revolutions per minute, 62977; per cent. of condensation, 24:37 
50°3 ; 28°75 
33°74; $3°506 

from which we see that the condensation changes inversely as the 
speed, and in accordance with the opinion of authorities. 
Plotting the results above obtained, in which the ordinates repre- 
sent the revolutions made per minute by the engine, and the 


Fig. 6 


REVOLUTIONS OF ENGINE PER MINUTE 
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Per Cent. of Condensati 
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with Engine Speed Variable. 
abscisses the per cent. of cylinder condensation, we find Fig. 5 


Cond: a 








the locus to ibe a curve corresponding yery closely to that of a 


Table IV., it will be seen that the conditions under which the | 


the slightest degree the per cent. of condensation, as the greatest | 
fluctuation from the lowest to the highest cut-off used amounts to | 
but 45, which is one-half of 1 per cent., and but.one-fifth of one | 


condensation as a function of the varying time of exposure for this 
engine. Discussion of the equation. In equation F, if the speed 
be zero, y = 0, and the condensation, under the conditions of the 
tests, will be 45 per cent. of the steam introduced into the cylinder. 
| If the condensation be zero, =o, and y=140 nearly, or at a speed 
| of 140 revolutions, there would be no condensation. These latter 
| results are, however, of small consequence, as they result from 
| extending an empirical formula, too far = the limits of the 
| experiments, in both directions, upon which it is founded. 








PRODUCTION OF PYRITES IN THE UNITED STaTES.—About 35,000 
long tons were mined in the United States in 1884, worth about 
175,000 dols. at the mines. Some 33,500 tons of imported 
| pyrites were also burned, making a total consumption of 68,5 
| tons. 


AvTOMATIC BRAKES.—Continental railway companies, like some 
of those in this country, continue to afford practical illustrations 
of the advantages of really efficient brakes. Recently, near 
Courtrai, on the Belgian State Railway, the engine of an expre:s 
train left the rails, causing the coupling to snap and the Wes:- 
inghouse brake to be automatically applied, thus avoiding most 
serious consequences. Again, at Thalbausen, on the Wurtemburg 
State Railway, the express train from Berlin to Milan had a very 
narrow escape indeed from being thrown into the river Neckar, 
from a cause which was at one time a fruitful source of disaster in 
this country. To shunt a wagon into a siding, leave the points open, 
and take off the main line signals for an express train running at 
forty-five or fifty miles an hour, certainly affords an excellent 
chance of calamitous results ensuing, and these were only pre- 
vented on this occasion by the driver observing that the points 
were open and applying the Westinghouse brake, by which means 
the train was brought to a stand in the siding only two or three 
yards from the edge of the steep bank to the river. A further 
illustration comes to hand from France. The Indian mail, when 
running at forty-five miles per hour, left the line near Aiguelielle, 
on the Paris, Lyons, and Mediterranean Railway between Modane 
and Chambery, it 1s supposed owing to the spreading of the per- 
manent way. Once more the engine separated from the train, 
and again the Westinghouse brake was applied automatically, the 
train being brought to a stand without injury toa single passenger. 
It will be noted that these accidents were all of that sudden 
emergency type which we have frequently pointed out is now, and 
will continue to be, the chief feature of our railway accidents. For 
such cases it is not sufficient simply to provide a continuous brake. 
It is perfectly clear that had the brake in either of these three 
instances given not been powerful, instantaneous, and automatic 
as well as continuous, it could have been of but little use in avert- 
ing the terrible results which must almost inevitably have followed 
in every case. Fortunately, although opinions on the brake question 
differ on the Continent as to some points, there would appear to be 
an almost universal feeling in favour of automaticity and high 
pressure, as against simple brakes and those worked by vacuum, 
thus agreeing with the practice in America and the Colonies. At 
a recent meeting of the Society of German Mechanical Engineers at 
Berlin, a paper was read on the automatic vacuum brake, and some 
of our own railway companies would do well to weigh the remarks 
of Privy Councillor Stamke, Chief Technical Adviser of the Minister 
of Prussian railways. In the discussion which took place this 
influential official stated that it was quite useless to discuss vacuum 
brakes, since there could no longer be any question that automatic 
compressed air brakes alone would be used over the whole Conti- 
nent. This opinion receives some confirmation from the fact that 
it has just been decided to replace the vacuum brake by the West- 
inghouse on the Rome-Naples section of the Italian-Mediterranean 
Railway,— Railway News, 
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BOILERS OF THE UNITED STATES CRUISER, CHICAGO. 


(For description see page 79.) 
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PUBLISHER’S NOTIOE, 


*,* Next week a Double Number of THE ENGINEER will be 
published containing the Index to the Sixtieth Volume, and 
Two Supplements, one being a Table for the Conversion of 
English and French Measures of Length, the other a Sectional 
Elevation and Plan of a new Express Locomotive on the Belyian 
State Railway. Price of the Double Number, 1s. 

















CONTENTS. 


Tae Enorneer, January 29th, 1886, PAGE 
Expansion 1N CompouND ENGINES wa ee oe ee ee 79 
Unirep States Twin-screw Cruiser Cuicaco. (Illustrated.) .. 79 


Tue Roya. Instirution—The Dhurmsala Meteorite—Liquefying 
Common Air, (Illustrated.) re ar ae ara ae 


eS Pe ee err ee er eer eee 
pe eer ee ee ee ee ee ee eee 
pS ee ee ee ee eee ee ee ee ee eee 
CYLINDER CONDENSATION IN STEAM ENGINES, (Illustrated.)  . 84 


Leapine ArtiCLEs—United States Cruiser Chicago—The Antwerp 
Sremway Toccmotive Trials... 2. 2. sc cc 0s sc se os 
Ships Bought and Sold by Foreigners—New Markets for English 
Goods—Tests for Steel Weapons .. oo 08 ee 
THIRD JUBILEE ANNIVERSARY OF JAMES 
rae a ee ee eee 
Leoat INTELLIGENCE—Luke’s Application for Patent No, 5156, 1885.. 
Otto v. Steel “ae 66 (46 ee, Se) aa 4 del ae te ee Oe 
Py NR ee eer ee Sia, ‘a 
Steam Fire Enoines ror Mitis, (Illustrated.) .. .. .. .. . 
Lowerino Concrete UNDER Water. (Illustrated.) .. .. .. . W 
Letrers to THe Epiror—-Compound Locomotives—Trades Unions 
and Trade—Momentum and Inertia—The River Lea—Ventilation 
of the Mersey Tunnel Ne, “Gy, i ae, Ae as em ee Cae 
i i SME .¢ is ee @6 be 6a. «a. 06. bei vee 
Tuer Iron, Coat, AND General TRADES OF BIRMINGHAM, WOLVER- 
RAMPTOR, AND OUMER DOSTMIOTS.. «. 30 oc cc 06 «0 cc ce 
Notes FROM LANCASHIRE .. ‘68 Sh, Beas’ an: be> te 46, ae 
CE, oo" ca cs oe 60, 40 as “60 06 66.06 
Norges From THE NORTH OF ENGLAND... .. 1. «2 os ce ce ce #4 
Nores wmom SOOTLAND .. .. «2 «2 oe of 4 
Norges rroM WALES AND ADJOINING COUNTIES.. oF 
SS) rrr are ee 95 
New Companies .. .. «. a ee Sa Se. on 95 
ee DENI: “Gs cc se Sa wa 0 Ge” 95 
Seumoren Assmnicaw Patmnms.. .. 0s se «2 cso. ce ce 5e of © 
ParaGraris—Suow in Cities, 80--Pyrites in the United States, 85— 
Automatic Brakes, 85—Extraordinary Carcer of an Engineer, 89—The 
Suez and Panama Canals, 90—The Forth Bridge; Presentation to 
Mr. Meik, %—Locomotive Ins; ection, 95— Cobalt in the United States, 
95—Production of Cement in the United States, 96, 


MER, ee co: co 


9 
93 


TO OORRESPONDENTS. 
Registered Telegraphic Address—‘ ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in THR ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

Sream (Whitton).—Yes. The pressure is the same in both boilers. 

A. B.— Manchester will find him. We do not know the precise address. 

8. B. (Salford).—We have already stated that we cannot publish letters 
dealing with questions of priority of invention. We have forwarded vour 
letter to the parties interested. 

Engqotnen.—d 4in, pinion running in an 18in. wheel will gain power in 
the ratio of 44 to 1. If you use a single-threaded screw the gain will be 
represented by the number of teeth in the driven wheel. Thus, if there are 
56 teeth of lin. pitch in the wheel, then you will gain 56 to 1, because the 
screw must make 56 turns to cause the wheel to go round once. 





ROLLED ZINC RODS. 
(To the Editor of The Engineer.) F 
Srr,—Can any reader of Tue Encineer inform me where I can obtain 
rolled zinc rods about lin, diameter? I wish to use them instead of cast 
zine for battery purposes, DaNIELLs CELL. 





TURBINES. 
(To the Editor of The Engineer.) 
Srr,—I am in want of a good low-pressure turbine. Will any of your 
readers recommend me, through your columns, a very good maker? 
Birmingham, January 26th. N.L 





STEAM HEATING. 
(To the Bditor of The Engineer.) 

S1r,—I shall be obliged to any of your readers who can tell me who 
first proposed to heat buildings by carrying steam through mains like 
gas and water, T. H. G. 

Stoke-on-Trent, January 23rd. 





BREWER'S CARGO GIN. 
(To the Editor of The Engineer.) 

Sir,—Will any reader kindly favour us with the name and address of 
the firm who are the makers or factors of Brewer's patent gin? We 
believe this gin was patented in London about six years ago, but we have 
not been able to find where they can be had. It is a gin which has the 
ag of the wheel running on two small wheels on the outside instead of 

n bushes, J. W. H. anv Co, 

Liverpool, January 25th. 
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be made. Tue ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tuk ENGINEER Volume, price 2s. 6d. each. 
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Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
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advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
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ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and wnder is three shillings, 
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MEETINGS NEXT WEEE. 

Tue InstITUTION oF CrviL ENGINEERS, 25, Great George-street, West- 
minster, 8.W.—Tuesday, Feb, 8rd, at 8p.m.: Ordinary meeting. Paper 
to be discussed, ‘‘ On The Injurious Effect of a Blue Heat on Steel and 
Iron,” by Mr. C. E. Stromeyer, Assoc. M. Inst. C.E, 

INSTITUTION OF MecHaNicAL Enoineers,—At the Institution of Civil 
Engineers, Thursday and Friday, at 7.30 p m. 

Society or Enoineers, Victoria-street, 8.W.—On Monday, Feb. 1st, 
the president for the past year, Mr. Charles Gandon, will present the 
premiums awarded for papers read during the year. The president for 
1886, Mr. Perry Fairfax Nursey, will deliver his inaugural address, 

Parkes Museum or Hyarene, 744, Margaret-strect, Regent-strect. W. 
—Thursday, Feb. 4th,at 8 p m.: Lecture by Dr, G. A. Heron ‘‘ On How it 
is Shown that Living Things Cause Some of the Diseases of Man.” 

CuemicaL Society.—Tharsday, Feb. 4th, at § p-m.: Lecture ‘On 
Methods of Bacteriological Research from a Biologist’s Point of View,” by 
Dr. Klein, F.R.8. 

Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
* Friction,” by Professor H. 8. 

ical lications of friction. 
* Artistic 


Feb. lst, at 8 p.m.: Cantor Lectures, 
Hele Shaw. scture III. The h al app 
Wednesday, Feb. 3rd, at 8p.m.: Ninth ordinary meeting. 
Bronze Casting,” by Mr. George Simonds, 











DEATH. 

On the 28rd inst., at Bournemouth, Sistey Georce Barren, Assistant 
Engineer, Public Works Department, Cawnpore and Kulpi State Rail- 
way, in his 26th year, eldest son of Lieut.-General 8. J. Batten, Madras 
Staff Corps. 

On the 24th inst., WiLL1am F. F. Hanpcock, C.E., aged 54 years, second 
son of the late Hon. and Rev. John G. Handcock, M.A., Rector of Anna- 
duff, county of Leitrim. Indian papers, please copy. 
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THE ANTWERP TRAMWAY LOCOMOTIVE TRIALS. 

Arter a trial of four months with various kinds of 
mechanical motors, carried out with the appearance of con- 
clusive exactness, the Antwerp jury have arrived ata deci- 
sion concerning their award. This was mentioned by us last 
week without comment. An interesting paper on the 
results of the experiments was read before the Society of 
Arts, on the 20th inst., by Captain Douglas Galton, and this, 
while serving to demonstrate the satisfactory nature of the 
trial in some respects, showed, on the other hand, what we 
may venture to call very insufficient evidence for arriving 
at a conclusion and making an award. The various systems 
of tramway haulage were insutficiently represented ; and 
the arrangements for ascertaining the cost of working by 
electricity were very incomplete. The experiments lasted 
about four months. Five cumpetitive systems offered them- 
selves, which may be classed as follows :—Three were pro- 
lled by the direct action of steam, and two were propelled 

y stored-up work supplied from fixed engines. The former 
were: (1) The Krauss locomotive engine, separate from 
the carriage. (2) The Wilkinson locomotive engine—z.c., 
Black and Hawthorn—also separate from the carriage. 
(3) The Rowan engine and carriage combined. The second 
class, or those propelled by stored-up force, were: (4) The 
Beaumont compressed air car. (5) The electric car worked 
by a secondary battery of 24641b. weight. Captain Galton 
very mildly comments on the inadequacy of the range of 
the experiments when he says it is to be regretted in the 
public interest that other forms of mechanical motors, such 
as the Mekarski compressed air engine, or the engine 
worked with superheated water, or cable tramways, or 
electrical tramways, were not also presented for competition. 
The engines named above include three out of the five 
known systems of tramcar haulage, only three being repre- 
sented at Antwerp. The jury could not of course alter this 
or compel makers to attend or go to the expense of building 
a cable tramway. They might, however, have taken into con- 
sideration the fact that only half of the best systems of work- 
ing tramways by mechanical power were represented at 
Antwerp. The experiments were made upon a line of tram- 
way laid down for the purpose from near the main entrance 
of the Exhibition to the principal railway station, a distance 
of 2292 metres, or 1°4 mile, beside which there was a triangle 
for turning of 500 metres, or 0°31 mile. Out of the whole 
length of the line, viz. 2797 metres, 2295 metres were in a 
straight line, 189 metres in curves of 1$ chains radius, and 
313 metres in curves of 1 chain radius. There were on 
the line four passing places, besides a passing place at the 
terminus ; these were joined to the main line by curves of 
1} chains radius. The line was practically level, the steepest 
incline being 1 in 1000, so that the experiments cannot be 
said to have tested the capabilities of the motors for dealing 
with lines on which horse traction becomes most expensive. 
A regular service was established, according to a fixed 
time-table. Each journey was reckoned as starting from 
the end near the Exhibition, proceeding to the beginning 
of the triangle, and returning to the starting point.» An 
hour was allowed between the commencement of each 
journey, fourteen minutes were allowed for a stoppage at 
the end near the Exhibition, and eighteen minutes at the 
other end—thus allowing twenty eight minutes for 
travelling 2 miles 1500 yards, or a travelling speed of about 
six miles an hour. The motors were required to work 
four days out of six, and on one of the four days to draw a 
supplementary carriage. The conditions and circumstances 
were thus of the easiest and in every respect of the most 
favourable kind. As an explanation of the fact that the 
cars ran only four days per week, it was explained that 
there was not room in the service for the cars to work 
more than this proportion of the whole time. It will thus 
be seen practically unlimited time was available for 
nursing any car or motor that needed it, and it is quite 
certain that the wealthiest tramway company could not 
afford to have as much plant standing idle as this represents, 





A large number of conditions were laid down as require- 
ments, but we need not refer to them here. We need 
only refer to those which tramway companies would have 
most to consider, and these will be gathered from the 
figures we will give from Captain Galton’s paper, pre- 
mising that all the cars satisfied the regulations concern- 
ing the emission of steam and smoke, brake power and 
appearance. The dead weights per paying load were :— 
Electric car, 1°78; Rowan, 2°3; compressed air, 2°55. In 
this comparison it is necessary to remember that both the 
Rowan and the Beaumont car possessed much greater 
power and range of power than the electric, both being 
made to deal with considerable gradients and heavy traffic. 

The electric car stands first in respect of rapidity with 
which it can be brought into action from the shed, as it 
can receive its battery more rapidly than even the boiler 
for heating the compressed air could be got ready for use. 
The Rowan engine stands next, obtaining steam of 8 
atmospheres in forty minutes, the Wilkinson requiring 
forty-seven minutes. In consumption of fuel per train 
mile, the Rowan stands first, using 5°421b.; electric— 
estimated—6'16 ; Wilkinson, 8°82; Krauss, 9°1 ; and the 
Beaumont, 39°48. The Rowan is, however, far ahead of 
the others in consumption of fuel per place indicated, per 
mile, using but 0°09]b. per mile, the electric and the 
Wilkinson used 0°18, the Krauss 0°20, and the Beaumont 
0°69; and the Rowan is still further ahead of the 
others in fuel per seat per mile run, allowing 1éin. 
per seat, using but 0°10, while the electric and the 
Wilkinson used 0°23, the Krauss 0°25, and the Beaumont 
066. The Rowan and the electric were the same in con- 
sumption of oil and tallow, namely, 0°038 lb. per mile, the 
others being all much higher. The Rowan, having a con- 
denser, was not only the most economical in fuel, but used 
orly 0°75 gallon of water per mile, as compared with 1°06 
by the Beaumont compressed air, 5°89 by the Wilkinson, 
and 6°52 by the Krauss. 

The consumption of fuel for the electric car cannot be 
taken as at all accurate, “because the engine which 
furnished the electricity to the motor also supplied 
electricity for electric lights, as well as for an experi- 
mental electric motor which was running on the lines of 
tramway, but was not brought into competition.” Any 
one who has had any experience of electricians’ estimates 
of power used by them, will know that the above facts 
pretty considerably complicate the estimate, and go far to 
vitiate its value. The conclusion arrived at by Captain 
Douglas Galton, who was the English juror, is that the 
electric is undoubtedly the preferable tramway motor if it 
can be relied upon, and if the accumulators and machinery 
can be made durable in the service ; and assuming this 
durability and trustworthiness, then the Rowan engineis the 
best under every consideration. In spite, however, of the 
unproved practicability in long and severe service, the 
jury have determined, we believe, to award the electric car 
the first prize and to give the Rowan a gold medal, a 
decision which does not seem to be supported by the results 
either of the trials or experience. There is no doubt that 
the electric car is very highly deserving of commendation ; 
but why it has been placed first in the list of awards, 
except that it promises to suit Antwerp traffic very well, 
does not appear. The award has no value whatever in 
England, for it was arrived at without sufficient tests; and 
by comparison of only three out of six of the systems now 
in use; and if we consider the cable system and the electric 
system as now in operation at Blackpool, we must think 
that two of the most promising of all methods of tramway 
working were not included in the trials. 


THE UNITED STATES CRUISER CHICAGO. 

In another page we publish a description of the United 
States twin-screw cruiser Chicago, taken from the 
Mechanical Engineer, an American contemporary. On 
pages 83 and 86 will be found illustrations of her engines 
and boilers, It will be remembered that the United 
States Government proposed some years ago to build 
three ships of war and a despatch boat. The latter is the 
Dolphin, about the performance of which we have recently 
had something to say. The others are the Chicago, 
the Atlanta, and the Boston. Complete illustrations of 
these ships and their machinery will be found in THE 
Engineer for October 26th and Nov. 2nd, 1883. Con- 
cerning the progress made with the Atlanta and the 
Boston, we are very much in the dark. The Chicago is, 
however, well advanced, and has, we believe, most of her 
machinery on board. When we published the drawings 
to which we have just referred we criticised the design 
of the Chicago’s machinery. There was already a diver- 
sity of opinion in the States concerning the merits of this 
design; and our criticism was freely used by the hostile 

y. The final result was that the design has undergone 
important modifications, as will be seen at a glance by 
comparing the engravings on pages 83 and 86 with those 
which will be found on page 320, vol. lvi. The principal 
objectionable features have, however, been perpetuated, 
and we are in some doubt as to which design is the worst. 

The Chicago is to be propelled by twin-screws, and she 
is to indicate 5000-horse power, which it is anticipated will 
give her a speed of 16 knots. The speed at which the 
engines are to run has not been stated, but it may be 
approximately calculated. Her propellers will have a 
mean pitch of 24ft. Gin. One knot is 6086ft., therefore if 


6086 
there was no slip the propeller must make 54°, = 230 


26 
revolutions per knot in round numbers. Allowing some 
15 per cent. for slip, the revolutions will be say 265 per knot, 
or 4240 per hour,and70°6per minute. This is nothing very 
remarkable. The piston stroke is 57in, so that the speed will 
be 670ft. per minute. There was ample space in the ship for 
horizontal engines, but her designers have used beam 
engines ; why it is very difficult to explain. The ship is 
unarmoured, and it was therefore desirable to keep her 
machinery as far below the water line as possible. We do 
not hesitate to say that the type adopted stands just twice 
as high in the ship as the alternative arrangement. From 
the bed-plate to the top of the beam the engine stands not 
less than 14ft, 6in. high. The top of the working beam is 
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actually level with the surface of the sea outside when 
the ship is on an even keel; so that if her after coal 
bunkers should be nearly empty there is absolutely nothing 
but a foot or so of water to protect the most vital part of the 
engines. As the crank shaft stands about 4ft. above the level 
of the floor plates, no difficulty would have been experienced 
in putting in horizontal engines with low-pressure cylinders 
78in. in diameter, and the entire height of the engine need 
not have exceeded 10ft., which would have kept all the vital 
parts at least 4ft. 6in. under water. The engines are 
modelled very nearly on the line of some small engines 
made by Whitelaw about the year 1860, with two cylinders 
66in. diameter, and 2ft. Gin. stroke. Whitelaw’s engines 
were better, in that a beam made of two flitches of wrought 
iron instead of a cast iron hooped spider were employed. 
The ss. Jura, built by Messrs. J. and G. Thomson, of 
Glasgow, had a pair of overhead beam engines; the cylinder 
was 76in. diameter by 5ft. Sin. stroke. These were geared 
engines, and date back some thirty years. The American 
naval authorities are curiously enough going over old 
ground, and adopting as novel, arrangements which have 
been discarded as imperfect by all English and Scotch 
marine engineers years ago. The engine-room of the 
Chicago, with its four working beams, will present a sight 
which will strike English eyes as archaic. Concerning 
the proportions of parts adopted little need be said. 
Things seem to have been made big enough and heavy 
enough. Yet we doubt that 14sin. is a sufficient diameter for 
the crank pins, and if the main centres of the beams do not 
give trouble when the ship is in a sea-way we shall be 
much surprised. The engines are enormously heavy; indeed, 
the weight of the machinery is given at 830 tons, or 
16,600 cwt. This gives no less than 3°32 ewt. per indicated 
horse-power, which is much in excess of the best results 
obtained in the British Navy. Referring all power 
to the large cylinder, we find that the coefficient of 
the engine is 110; that is to say, an effective pressure of 
one pound on the square inch will give 90 indicated horse- 
power. The stipulated power is 2500 for each engine, or 


5000 for the two, therefore 00 


effective pressure. To this must be added about 3 Ib. to 
overcome back pressure and an imperfect vacuum, or 
307 lb. in all. The boilers are, we believe, to carry 
100 lb. safety valve load, or 115 lb. absolute. Expanded 
thirteen-fold this, after a little allowance made for gap 
between the diagrams, would sutiice to give the average 
pressure stated, so that we have no reason to think that 
the engines are too small for their work; on the contrary, 
we think that they are too large. If they can be supplied 
with steam, and can use it efficiently, they ought to indicate 
over 3000-horse power. 

The boilers are of worse design than the engines, and 
will, no doubt, be pulled out after a cruise or two. 
Criticism sufficed to produce a departure from the original 
design, but it has not made matters any better. The 
double-ended boilers are no less than 24ft. 8in. long and 
9ft. in diameter, fired outside the shell, which is of Zin. 
plate. The expansion and contraction in the bottoms 
must be enormous. The grates are of the most unwieldy 
dimensions, being no less than 8ft. wide by 7ft. long. We 
do not envy the stokers who will have to clean fires. 
These boilers are carried in brickwork. So much doubt 
is felt concerning their powers of supplying dry steam— 
and justly—that a superheater has been added, which 
cannot be used when the ship is going into action, that is 
is to say, just when dry steam will be most wanted. The 
superheater seemed to have been specially constructed to 
do the greatest possible amount of harm when it explodes, 
as it is sure to do some day. We have said that the boiler 
plates are only gin. thick. With a pressure of 100 lb. the 
stress will be nearly 34 tons per square inch, and even for 
double rivetted seams it will not be safe to assume that 
the boilers will have a factor of safety of much more than 
3to 1. When we bear in mind that this thick shell is to 
be exposed to the intense heat due to forced draught, and 
that all the steam has to make its way to the surface 
among the tubes, we are not presented with a very satis- 
factory picture. 

In looking over the drawings of this machinery we find 
the fullest justification for Mr. Secretary Whitney’s 
remarks, recently commented on in this journal. We see 
the results of all the experience laboriously and expen- 
sively acquired in this country cast to the winds, and a 
design which is only not experimental because it is a relic 
of the past, vamped up and made to do duty as something 
new. In attempting to account for the conditions which 
have produced the Chicago, we are driven to conclude 
either that American engineers do not really know how 
even to copy a good design and adapt it to their own use, or 
that they are so conceited that they fancy they can improve 
on English and Scotch practice. One would imagine that 
the costly lesson taught by the Wampanoag would have 
borne fruit, but such things are soon forgotten. We shall 
await the report of the trials of the Chicago with curiosity. 
If the boat is a success, then it is clear that British 
engineers do not know their business. 





27°7 lb. is the average 





SHIPS SOLD AND BOUGHT BY FOREIGNERS. 


One of the most instructive tables is that which shows the 
number and the tonnage of the vessels sold to and purchased 
from foreigners. Such a table is of value at the present time 
when the growth of the competition in shipbuilding is being 
discussed. Of course it is evident that the records of the 
registers can only give information as to the vessels which have 

been on our registers or which come thereon. For the last month 
“it appears that there were purchased from foreigners to add to the 
registers of the United Kingdom and the colonies eight vessels. 
Of these one was an iron steamer of 931 tons, and two were 
wood sailing vessels of 169 tons together. Moreover the iron 
steamer was British built and had been previously sold abroad. 
These three were all that were added to the registers of the 
United Kingdom. To those of the colonies there were added 
one iron sailing vessel and four wood sailing vessels—the iron 
vessel being of 221 tons, and the four wooden ones of 1186 tons 
in the total The iron vessel was English built. On the other 
band, we find that from the register of the United Kingdom there 





were sold to foreigners three iron steamers, all British built, of 
a tonnage of 740; there were two wood steamers sold foreign, 
and nine wooden sailing vessels, of an aggregate tonnage of 3196 ; 
while from the colonial registers there were sold to foreigners 
two iron steamers of 2473 tons, and ten wooden sailing vessels 
of 1303 tons. Broadly put, there were added to the British and 
Colonial registers by purchase from foreigners in the month 2507 
tons of shipping, and there were sold 7766 tons, These figures 
have a two-fold significance—they show that as yet our ship- 
builders have little or nothing to fear from foreign builders, but 
they also indicate the fact that from some cause or other a portion 
of our fleet is being slowly transferred to other nations. If we 
replace these old vessels with newer and more efficient ships there 
is little ground for complaint, but at the present time we are 
not doing this as fast as we lose the ships, and so our mercantile 
navy is being weakened. The carrying power of the world 
remains the same whether a ship is Spanish or English. But it 
is of the utmost importance that there should be maintained in 
its extent and efficiency that carrying fleet of ours which gives 
us so great a hold of the commerce of the world. At the same 
time our shipbuilders look with interest on these sales to 
foreigners, as indicating the preference of the latter for the vessels 
of our build, and they look with favour on sales which occasion- 
ally result in the receipt by them of new orders for vessels. 


NEW MARKETS FOR ENGLISH GOODS, 


THE Sheffield Chamber of Commerce have been devoting 
much attention to the new markets opened up by the acquisi- 
tion of Burmah. They arranged with Mr. Holt S. Hallett, C.E., 
F.R.G.S., the companion of Mr. Colquhoun in his explorations, 
to address the members on the subject, on the 28th, as well as 
to speak before a public meeting in the evening. Mr. Hallett 
states that the new possession increases our Empire by 188,000 
square miles. The exports and imports in 1884 amounted to 
more than £20,000,000 sterling, having increased between 1871 
and 1884 from £7,798,038 to £19,174,751. Its development, 
however, depended largely upon railway extensions. The popu- 
lation of India and China together was about half that of the 
whole world, and China, now we had annexed Upper Burmah, 
was our neighbour, and was ready for a friendly alliance. To 
allow the present opportunity for railway communication 
between India and China to pass away would be unpardonable. 
A branch from our seaport Maulmein to meet the Siamese rail- 
way at the frontier would form the first link for a connection 
with China, as well as a lever for opening up Siam and the Siam 
States to our commerce. Less than a third of the surplus 
revenue paid each year by British Burmah into the Indian 
Treasury would suffice to pay the interest of the £7,500,000 
required for the connection of our Burmese railways with the 
Indian and Siamese systems, and a further borrowed sum of 
£2,000,000 would be sufficient to complete our portion of the 
proposed Burmah-Siam-China Railway from the Siamese ter- 
minus to the Chinese frontier port. Every mile of the railway 
would require 262 tons of steel for its permanent way, and the 
1800 miles would, for its various requirements, certainly con- 
sume upwards of half a million tons. Mr. Hallett stated that in 
view of the depressed condition of English commerce and manu- 
factures, the present was a time for being awake to every oppor- 
tunity that presented itself, and both Mr. Colquhoun and himself 
strong!y urged that whatever Government was in power should 
be pressed to proceed with the further extension of the Indian 
railway system, which was an indispensable to the development 
and expansion of our trade in the vast unopened markets that 
_ awaiting our enterprise in India, China, and South-Eastern 
Asia. 

TESTS FOR STEEL WEAPONS. 


WE by no means cavil at the steps recently taken by our 
military authorities to insure the highest perfection for the 
bayonets and swords issued to our troops; but there is one 
point which it seems to us should be given consideration before 
we allow ourselves to indulge in alarm at the serious percentage 
of failure which the steps recently taken have discovered. It has 
been made public that that percentage is due to the application 
of tests of a far more severe character than it was before thought 
necessary to employ. Now it is in evidence that when on active 
service the soldier applies his bayonet to all sorts of non-military 
purposes. It becomes his poker, his toasting-fork, and is, in 
fact, applied to all sorts of uses certainly not contemplated for 
it, many of which, however finz the quality of steel, and how- 
ever fitted it may be for the purposes for which it was designed, 
are certain to operate greatly against maintaining such a weapon 
in a state of military efficiency. We can scarcely advocate that a 
poker or toasting-fork should be supplied as part of a soldier's 
kit ; but so long as no check can be imposed during active ser- 
vice on the application of weapons to illegitimate uses certain to 
injuriously affect the quality of their material, we may be sure 
we shall hear of a certain number of failures. While, therefore, 
approving of the raising of the standard of test to any point 
practically possible, we certainly think that some restriction 
might be placed on the use of weapons even during active service 
for purposes for which they were not intended, and which are 
certain to deteriorate them. 








THIRD JUBILEE ANNIVERSARY OF JAMES 
WATT. 


Tue third jubilee, or 150th anniversary, of the birth of this 
illustrious engineer, was observed by the Association of Foremen 
Engineers of Glasgow and the West of Scotland on the morning 
of Saturday, the 23rd inst, in the Charing Cross Hotel, Glasgow. 
The celebration took the form of a dinner, at which over 150 
gentlemen were present, many of them holding a high place in 
the shipbuilding, engineering—marine, locomotive, and otherwise 
—and the iron and steel manufactures of Glasgow and the West 
of Scotland. Mr. John Ward, of Messrs. Denny and Brothers, 
Dumbarton, presided, and Mr. G. Russell, of Motherwell, 
officiated as croupier. Among those supporting the chairman 
there were Mr. F, H. Underwood, the Consul for the United 
States stationed in Glasgow ; Mr. William Arroll, of Forth and 
Tay Bridge fame; Mr. T. A. Arroll, Mr. F. W. Dick, and Mr. 
McLellan, of the Steel Company of Scotland; and Mr, Matthew 
Holmes, of the North British Railway Company, &c. 

The chairman, in a lengthy and most interesting address, sub- 
mitted the toast of the evening, “The memory of James Watt,” 
and gave an able réswmé of his life and life’s work. In apologis- 
ing for entering at length into so well-worn a subject the 
speaker said :—“ Just as we love to remember in our family life, 
and our national life, the birth anniversaries of those near and 
dear to us, or who have done well for their country, and deserve 
well at our hands, so do we, or ought we as lineal descendants 
of our patron saint, take pleasure in meeting together to cele- 
brate this the third jubilee anniversary of his birth, and hear 
once again of the intellectual battles he fought, of the victories 
he gained, and of the honours he won. Battles none the less 
real because they were bloodless, Victories none the less endur- 
ing and of lasting benefit to hig country and to mankind in 
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general because they were peaceful, and honours which deservedly 
crowned him with wealth and fame, but which fell far short of 
what would doubtless have been his had his battles been of a 
military character, and his victories gained at the loss of precious 
lives, and the desolation of many hearths and homes.” In coming 
to speak of the later successes of the great engineer, Mr. Ward 
made pertinent and most opportune reference to the claims—as 
yet meagrely recognised—which William Murdock has upon 
engineers of almost all classes of the present day. He said :— 
“This great and original genius was engaged by Boulton and 
Watt in 1777—three years after their commencement in 
business—first as a mechanic at 15s, a week, and latterly in 
directing the erection and working of the mine engines set up 
by the firm in Cornwall, the salary given him by them for this 
work being £1 per week. At the age of forty-four he asked 
for an increase, and not receiving a prompt reply he resigned 
his position, Asa result of this the firm showed the apprecia- 
tion in which they held him by offering him the general 
managership of their works at a salary of £1000 a year, which 
he accepted, but that his resignation had taken place before any 
tangible appreciation of his worth was given by the firm, even 
when holding a position of trust, leaves an unpleasant feeling in 
the minds of impartial thinkers. As the inventor of the first 
locomotive engine ; of the first oscillating and the first slide 
valve engines, Murdock showed his wonderful ability and 
genius; but especially as the founder and inventor of gas- 
lighting will his name ever be best known to mankind. If, 
however, Boulton and Watt made scant recognition of his worth 
until compelled by his leaving them to do so, what shall we say 
of those who have for many years taken the free gift which he 
gave to the world, and especially those who have and are 
making large fortunes thereby, without any recognition what- 
ever. Right glad am I to know, gentlemen, that there are some 
members of his profession with us this evening who are at this 
moment striving to atone for past neglect, and in the success 
with which their efforts for a national memorial to him are being 
crowned, are doing honour to his memory as well as to the pro- 
fession which they themselves adorn.” 

In speaking of the progress made subsequent to the time of 
Watt and in recent times, the speaker said: “ While great im- 
provements have since been made upon the steam engine, yet in 
essential points it still remains as Watt left it, his successors in 
the profession being content if they could simply add their 
stone to the structure whose foundations have been so firmly 
laid. The men of the Clyde, and particularly members of this 
Association, have pride in knowing that the greatest improve- 
ments on the steam engine since the days of Watt have 
emanated from brains trained as his was, on the banks of the 
Clyde. Notably surface condensation and the compound marine 
engine; while more recently, engines with great pressures, and 
triple and quadruple expansions, are the latest laurels of the 
profession.” 

Amongst the other toasts submitted were “The Trade and 
Commerce of Glasgow,” “The Association of Foreman Engi- 
neers,” “Shipbuilding and Marine Engineering,” “ Iron and Steel 
Trades,” “ Railway Interests,” all of which were enthusiastically 
received and responded to by the large assembly. 











PRIVATE BILL LEGISLATION. 


REGARDLEss of the possible vicissitudes of the present 
Government, and indifferent to the consideration of whether or 
not the new Parliament may soon be dissolved, the Examiners of 
Standing Order Proofs in Parliament have entered upon their 
somewhat tedious task in the usual manner, This preliminary 
work upon Private Bills proceeds with clock-like regularity and 
precision, whatever may be going on in the two Legislative 
Chambers ; but until the debate upon the address has been con- 
cluded, and the Address agreed to, noarrangement can be made 
as to the allotment of the several measures to the two Houses. 
Up to the present time very fair progress has been made in the 
examination of the Bills being promoted, and so far no issue of 
any importance has arisen. At the first sitting of Messrs. 
Robinson and Campion there was an array of thirty cases for 
consideration, and of these only three were opposed on the 
ground of non-compliance or some other technicality. Among 
the Bills not yet considered, there are many to which objections 
have been lodged on various grounds, but it may be as well to 
mention at once that no petitions have been presented against 
the South Kensington and Marble Arch Subway Bill, the Metro- 
politan Improvements Act of 1877 Amendment Bill, the Hamp- 
stead Heath Enlargement Bill, the London, Chatham, and 
Dover, and London, Brighton, and South Coast Railway Bills, 
the London, Tilbury, and Southend Railway Bill, the Highgate 
and Kilburn Open Spaces Bill, the River Lea Purification Bill, 
and some others. Later on opposition may be offered to these 
measures, but at present they are fairly started on their journey 
through Parliament. The three schemes to which exception 
was taken at the first sitting were the Southend Local Board 
Bill, the Portland Water Bill, and the Easton and Church 
Hope Railway Bill. The last two were postponed for con- 
sideration. The Southend Bill was opposed by a local land- 
owner, who complained that he had not received the necessary 
notices as to certain foreshores and embankments which he 
owned ; but the Examiners, after taking evidence and hearing 
arguments, decided that the promoters had complied with the 
Standing Orders. The Bill provoses inter alia to construct three 
new piers at Southend, one of which will be 200 yards long, 
and another 80 yards in length. 

The most conspicuous of the Bills already passed through this 
first stage are those of the Manchester Ship Canal Company, 
and the Salford Corporation, on the same subject. The first- 
named is a further powers Bill to authorise the company to 
pay interest out of capital during construction ata rate not 
exceeding 4 per cent., the aggregate not to exceed £752,000, 
and the borrowing powers of the company to be proportionately 
reduced. There was no opposition at this stage, and the Stand- 
ing Orders were declared to have been complied with. The 
Salford Corporation Bill proposes to empower the promoters to 
contribute any sum not exceeding a quarter of a million towards 
the construction of the ship canal. As we have pointed out, this 
measure was opposed to some extent in the Salford Council, but 
the objection has not been carried to Westminster and the Bill 
passed the Examiners. Incidentally in connection with the 
canal it is worth mentioning that, as we hear, contracts are 
being made for 250,000,000 bricks required in construction, and 
one firm in Staffordshire has secured a contract for 50,000,000 
at the rate of £1 a thousand. Another measure passed by the 
Examiners is the Manchester, Sheffield, and Lincolnshire Railway 
(additional powers) Bill, as to which the following particulars may 
begiven:—The general objects of the Bill aretoauthorise the Man- 
chester, Sheffield, and Lincolnshire Railway Company, theSheffield 
and Midland Railway Companies’ Committee, the Cheshire Lines 
Committee, and the Wigan Junction Railways Company respec- 
tively, to construct new railways and other works, and to confer 
further powers upon these companies and committees in connec- 
tion with their respective undertakings, and for other purposes 
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The railways to be constructed are (No. 1) 8 miles 3 furlongs 
in length, commencing at Ashton-under-Lyne by a junction 
with the main line of the company and terminating in the 
township of Stretford by a junction with the Liverpool and 
Manchester branch of the railway of the Cheshire Lines Com- 
mittee; and (2) a railway five furlongs in length, commencing 
in the township of Gorton by a junction with the main line of 
the company, and terminating in the township of Gorton by a 
junction with railway No.1. Additional lands are to be taken 
at Manchester, Chapel-in-le-Frith, and Glossop; and provision 
is made for stopping up or diverting various roads in the same 
localities. The additional capital asked for amounts to £500,000, 
with the usual borrowing powers, and the period for compulsory 
purchase of lands is fixed at three years, whilst the works have 
to be completed within five years. The period for compulsory 
purchase under existing Acts is extended for two years, and 

ower is given to the company to subscribe any sum up to 
£50,000 to the Oldham company, and the promoters ask when 
renewing bridges to substitute fixed instead of draw bridges 
over the Dutch river and the River Dun Navigation, entering at 
the same time into agreement with the Gvole Local Board as to 
the bridge at Goole. The Bill also dissolves the Sheffield Canal 
Company. 

Other Bills passed as having complied, but not requiring special 
mention at present, are :—The North-Eastern Railway Bill, giving 
further powers ; the East and West Yorkshire Union Railway 
Bill, authorising the abandonment of certain lines and the con- 
struction of others in their place; the Midland (further 
powers) Bill; the Londou Corporation Bill, to convert the 
Central Fish Market into a fruit and vegetable market; the 
East London Water Bill, to enable the company to meet the 
increased demands upon their supply; and a number of minor 
railway and local improvement Bills, In connection with 
Private Bill Legislation, it is interesting to learn that the City 
Commissioners of Sewers expended over £3000 during last year 
in opposing measures of this kind. Among the Bills of a 
public nature which have been introduced into the House of 
Commons is one to amend the system of Private Bill Legisla- 
tion. It is backed by Mr. Craig Sellar, Sir Lyon Playfair, Mr. 
Raikes, Mr. J. Morley, and Mr. Robertson, and if proceeded 
with will revive the discussion raised two sessions ago by a 
motion made on the subject by Mr. Sellar. Whether it will 
lead to anything this year is more than doubtful, but the intro- 
duction of a Bill is an advance upon the proposing of an 
abstract resolution, and shows that at any rate some honourable 
members who are eminent authorities on the question mean to 
effect a reform in the present system if possible. 

While this week much advance has been made with these 
Bills, a number of circumstances bearing upon some of the 
schemes have arisen outside Parliament. For example, at a 
recent meeting of the Metropolitan Board of Works it was 
resolved, on the recommendation of the Parliamentary Com- 
mittee, to petition against the Southwark and Vauxhall Com- 
pany’s Water Bill, the Lambeth Water Company’s Bill, and the 
East London Water Company’s Bill ; and, at the same time, to 
write to the Home Secretary pointing out the desirability of 
the interests of the London water consumers being represented 
when the abeve-mentioned Bills are considered ; and asking 
whether, as the Board is the only representative authority to 
which the consumers and the ratepayers can look for the pro- 
tection of their interests, he will assist the Board in obtaining 
a legislative declaration that it is the duty of the Board to incur 
such expenditure as may be necessary in opposing these and 
future Bills affecting the interests of the metropolis where such 
opposition may be deemed expedient. The East London Com- 
pany, it appears, proposes to raise £300,000 ; the Lambeth Com- 
pany, £50,000; and the Southwark Company £150,000, to 
carry out their projected new works. The Bill of the South- 
wark and Vauxhall Company, it may be mentioned, was before 
Parliament last year, but was rejected in the House of Com- 
mons on the second reading. Its main provision is for the con- 
struction of a new service reservoir at Lewisham, in order to 
supply their enlarged district. A Bill conferring further powers 
upon the Metropolitan Board of Works in regard to the water 
supply has been read a first time in the House of Commons. 

On the subject of the proposed tramway extensions in the 
metropolis, Sir Joseph Bazalgette has presented an interesting 
report to the Metropolitan Board of Works. There are, he states, 
eight Bills for new lines, the total length contemplated being 
80} miles, of which 8} miles will be outside the metropolitan 
area. He does not advise the Board as to opposing any of the 
Bills in toto or not, but he makes the significant observation 
that the objections to some of them are so obvious that they 
will no doubt be rejected. He proceeds to point out that in all 
Tramway Bills there ought to be a clause providing for the right 
of the authorities to break up the roads and streets for the pur- 
pose of constructing new or repairing or altering existing sewers, 
subways, and drain, or other public works, and requiring the 
company to divert, and for the time being, if necessary, to stop 
the traffic of the tramcars, without making any claim for com- 
pensation therefor. The Tramways Act of 1870, clause 9, pro- 
vided that “Every tramway in a town which is hereafter 
authorised by provisional order shall be constructed and main- 
tained as nearly as may be in the middle of the road ; and no 
tramway shall be authorised by any provisional order to be so 
laid, that for a distance of 30ft. or upwards a less space than 
9ft. and 6in. shall intervene between the outside of the footpath, 
on either side of the road, and the nearest rail of the tramway, 
if ore-third of the owners, or one-third of the occupiers of the 
houses, shops, or warehouses abutting upon the part of the road 
where such less space shall intervene as aforesaid, shall, in the 
prescribed manner, and at the prescribed time, express their 
dissent from any tramway being so laid.”” Many of the proposed 
schemes however, Sir J. Buzalgette explains, would infringe 
upon this provision to such an extent as to make it impossible 
for carriages to draw up at the side of the street without danger, 
and he very properly urges that the Board should oppose such 
of the provisions of the new schemes as would involve this risk. 
Urged on by a strong body of ratepayers and shopkeepers, the 
Paddington Vestry have refused to sanction the proposed tram- 
way through that parish from Harrow-road to Willesden and 
Cricklewood. 

The scheme for purifying the river Lea is a very simple one, 
but if well carried out may prove as‘effective as a more compli- 
cated project. It consists chiefly of a large sewer from the out- 
fall works of the Tottenham Board to the existing marsh sewer 
of the Hackney Board, and it is proposed that the sewage shall 
be sent into the present system of the Hackney Board and the 
Metropolitan Board, and so carried to and dealt with at Barking. 
While speaking of sewage works, it is interesting to note that 
the Thames Valley Sewerage Board, after a checkered and futile 
career of eight years, has at last ceased to exist. During its 
existence it spent at least £60,000 in promoting sewerage 
schemes, all of which failed. Some of the local boards that con- 
stituted this body will now endeavour to execute works on their 
own individual account. 


The Highgate and Kilburn Open Spaces Bill, which we have 





already mentioned above, is intended to transfer from the 


Ecclesiastica! Commissioners to the Corporation of London 
about sixty-nine acres of land known as the Gravel Pit Woods, 
Highgate, and about thirty acres of land at Kilburn, near the 
Tottenham and Hampstead Junction Railway, to be made avail- 
able in perpetuity as open spaces for public use and recreation. 
For the purposes of the Act the Corporation are to be author- 
ised to raise £15,000, and also to utilise a sum of £20,000, 
with accumulations now in their hands, as part of a legacy left 
them by Mr, Wm. Ward for the benefit of the poorer classes, 








LEGAL INTELLIGENCE. 





ROYAL COURTS OF JUSTICE, LONDON. 
January 18th, 19th, 20th, and 21st, 
Before the SOLIcITOR-GENERAL, Sir J. E. Gorst, Q.C., M.P. 
LUKE'S APPLICATION FOR PATENT NO, 5156, 1885. 


THIS was an appeal from the Comptroller-General of Patents on 
an application by Mr. Samuel Arnold Luke, of Rochdale, civil 
engineer, for a patent for “‘Improvements in or applicable to 
Machines for Slubbing, Roving, Spinning, Doubling, and Winding 
Fibrous Materials.” 

The application was opposed by Mr. William Tatham, of the 
Vulcan Works, Rochdale, on the ground that he was the first and 
true inventor, and that the applicant had obtained the invention 
from him while in his employment. 

The invention claimed by Mr. Luke consists of a very simple and 
ingenious method of fixing the collars or bushes of slubbing, 
roving, spinning, and winding machines in their places by means 
of a self-fixing arrangement in the collars themselves, without the 
aid of screws or nuts. A longitudinal slot or slots is or are cut in 
the collar, so as to allow of the collar being compressed at the part 
which is inserted in the bearing or boss, the collar at this part being 
made so large that when compressed it will pass into the bearing, 
but not otherwise. When the collar is to be adjusted, the flange 
of the collar is compressed by aclamp. The collar is then slipped 
into its place in the bearing, and on the clamp being removed it 
recovers its shape and fits firmly in the bearing in a true central 
position, without danger of becoming loose. 

The counsel for Mr. Luke, the applicant, were Mr. AsTon, Q.C., 
and Mr. PoPHAM, instructed by Mr. J. W. Harding, patent agent, 
of Leeds, and Messrs. Brewer and Son, patent agents, Chancery- 
lane, London. Counsel for Mr. Tatham, Mr. WALLACE, instructed 
by Mr, P. Livesey, of Manchester, and Messrs. Haseltine, Lake, 
and Co., Southampton-buildings, London. 

After Mr. Aston had opened the case, the SoticrroR-GENERAL 
intimated that the burthen of proof lay upon Mr. Tatham, and 
that the evidence on his side should therefore be put in first. 
Accordingly Mr. Tatham was called and examined by Mr. WALLACE. 
He stated that in 1883 he had taken out a patent for fixing the 
bushes or collars by means of a screw arrangement in the bearing 
or boss; that in July, 1884, he engaged Mr. Luke to assist him in 
pushing and introducing that and other inventions of his into use; 
that Luke continued in his employment up to the 22nd of April, 
1885; that after having obtained his patent of 1883, the idea of 
making the collar elastic by means of a slot in the collar occurred 
to him, and that he made sketches of such an elastic collar in a 
memorandum book which he used for the purpose of noting down 
his inventions as they occurred to him, and that shortly after Luke 
had entered his employment he showed and explained the sketches 
of the elastic collar to Luke in confidence, and that his son, Mr. 
William Tatham, jun., was present on several occasions when the 
sketches were so shown and explained; that Luke received notice 
to leave his employment on the 28th March, 1885, and that he 
actually left on April 22nd, and applied for his patent on the 25th 
of April. Mr. William Tatham, jun., was the next witness. He 
deposed to having frequently seen the book of sketches, as well as 
the particular sketches of the elastic collar, while Luke was in his 
father’s employment, and had seen and heard his father showing 
and explaining the sketches to Luke. Parrett, a young man in 
Mr. Tatham’s employment, was next examined, and stated that 
he had seen Mr. Tatham showing Luke some sketches in the 
memorandum book, but he could not swear to his having shown 
the sketches of the elastic collar. The memorandum book con- 
taining the sketches was put in evidence, and identified by the 
witnesses. The alleged sketch was a drawing in pencil of a plain 
collar, with a slot from the flange to the bottom, and with dotted 
line, which Mr. Tatham said represented a continuation of the 
slot above the flange, but the sketch gave no indication of the 
method of compressing the collar, and it differed in some very 
material points from Mr, Luke’s collar, as described in his 
specification. 

All the witnesses were subjected to a very severe cross-examina- 
tion by Mr. ASTON with the object of showing that the sketches of 
the elastic collar were not in fact made by Mr. Tatham until after 
Luke had applied for his patent, and that the statements of the 
Tathams as to the sketches were untrue. 

Mr. Luke was then called in support of his application, and 
stated that he was led to think of an improved method of fixing 
the collars upon finding in the course of his employment that a 
serious drawback to Mr. Tatham’s invention of 1883 was the difti- 
culty of its adaptation to old rails. That the idea of the elastic 
collar occurred to him in February, 1885, but that he did not take 
active steps to take out a patent until after he had received notice 
from Tatham to leave his employment. He denied most emphati- 
cally that he had ever received any hint as to the invention from 
Mr. Tatham at any time, or that he had ever been shown any 
sketch in any way bearing upon it. 

Mr. Luke’s mother and his brother-in-law, Mr. E. Fitchew, 
were called to depose as to Mr. Luke having explained his inven- 
tion to them in the beginning of April, 1885. Mr. Harding gave 
an account of what passed when Mr. Luke instructed him to 
make his application, and Mr. Hamer, from Messrs. Dobson and 
Barlow’s, Bolton, was also called. This closed Mr. Luke’s case, 
and Mr. WALLACE, having addressed the Solicitor-General on behalf 
of Mr. Tatham, Mr. ASTON, in the course of a very able reply, 
insisted on the improbability of Mr. Tatham’s story, and charged 
him with having made the sketches subsequently to the 25th of 
April, 1885, 

The decision in this case was not made known at the time of our 
going to press. 








THE PHYSICAL SOCIETY. 


At the meeting of this Society held on the 23rd inst., Professor 
Guthrie, President, in the chair, the following communications 
were read:—‘‘ A Note on the Paper by Professor W. Ramsay and 
Dr. 8. Young, on ‘Some Thermo-dynamical Relations,’” by Pro- 
fessor W. E, Ayrton and Professor John Perry. The authors, after 
referring in the highest terms to the careful experimental work of 
Messrs. Ramsay and Young in their investigation upon ‘* Some 
Thermo-dynamical Relations,” the results of which were communi- 
cated to the Society at its last meeting, show that the four laws 
stated in their paper are in reality only one, since if any one of 
them is assumed, the remaining three may be deduced from it. 
Hence it is sufficient to examine only one, and, of the four, the 
third is in the form that can be most readily tested. This law, the 
statement of which is that for all substances at any given pressure 


d 
the product ¢ ai is constant, p being the pressure, and ¢ the 


absolute temperature of saturated vapour at that pressure, is 
represented mathematically thus: 


to = O(n). Se Sia rome |! 


$(p) being a function of the pressure, independent of the sub- 


stance. Writing this equation 
dp _dt 
o(p) t? 
and integrating, we get t=ay(p) . oe ae (2) 


Y (p) being also a function of the pressure only, and a a constant 
depending only upon the substance employed. It is in this form 
that the authors have examined the third law. If true, it follows 
at once from (2) that the ratio of the temperatures of two saturated 
vapours to one another at any pressure is the same as the ratio at 
any other pressure. It is seen, however, either by reference to 
Regnault’s numbers or Raukine’s formula 
log. p = d - , _ : 

an expression based upon his molecular theory, and which, as 
remarked by one of the authors at the last meeting, agrees with 
Regnault’s results with remarkable closeness, that this ratio is far 
from constant. The authors are therefore compelled to conclude 
that the expressions given by Professor Ramsay and Dr, Young 
must not be regarded as absolute laws. 

‘*A Note on the Paper by Professor J. W. Clarke, on ‘The 
Determination of the Heat Capacity of a Thermometer,’” by Mr. 
A. W. Clayden. The author has applied a correction to an expres- 
sion given by the late Professor J. W. Clarke for measuring the 
heat capacity of a thermometer, in a paper communicated to the 
Society at a previous meeting—April 25th, 1885. Professor 
Clarke’s expression was effected by the mercury not entirely 
filling the bulb and stem of the thermometer. The corrected 
expression obtained by the author is 

Vv. = V(s— &) 
ai s, te (L + Bt) 
, l+at’ 
8, 8, and 8, being the mean densities of the instrument, mercury, 
and glass respectively; 8 and a the coefficients of voluminal expan- 
sion of mercury and glass; V and V, the volumes of the instru- 
ments and of the mercury. 

**Note on Some Organic Substances of High Refractive Power,” 
by Mr. F. G. Madan. In the course of some correspondence 
respecting M. Bertrand’s polarising prisms, the author was informed 
that the cement used was naphthyl-phenyl-ketone dibromide. He 
has consequently prepared specimens of the ketone and subjected 
them to optical examination. The ketone is a thick yellow oil, 
boiling at a temperature near the boiling point of mercury; it 
appears to be a very stable, neutral, and harmless substance, like 
Canada balsam, but unfortunately it does not appear to be capable 
of hardening, and hence is not by itself adapted for acement. Its 
refractive index for the D line is 1°606 higher than that of carbonic 
sulphide, while its dispersive power is approximately the same as 
that of that substance. The author has made the bromide of the 
ketone referred to above, but it seems liable to decompose with 
formation of hydro-bromic acid, which acts upon the spar. Mr. 
Madan also exhibited a specimen of metacinnamene, a highly 
refracting glass-like solid, obtained by the action of light or heat 
upon cinnamene, This substance possesses a refractive index of 
1593 for the D line, and would make a valuable cement if it showed 
a firm adhesiveness for glass. 

The President exhibited and described an instrument he had 
made in the course of an acoustical investigation upon which he 
had been engaged. It is a musical instrument similar in principle 
to the harmonicon. In the case of the harmonicon, the rectangular 
plate is usually supported by strings passing through the nodes, 
but the author wished to make an instrument that could be 
“* bowed.” The nodes are not absolute positions of rest—the 
particies at them describing curves having cusps pointing outwards, 
The plan adopted was to solder the springs to the plate, which 
was of brass, the points of attachment being slightly outside the 
nodes, and the springs being such as to give the same fundamental 
note as the plate. ‘lhe other ends of the springs were attached to 
the mouth of a resonator whose fundamental note was also that of 
the plate. The plate when struck or bowed gave a tone very like 
that of a tuning-fork, and in a discussion that followed Protessor 
S. P. Thompson suggested the possible use of these instruments as 
a substitute for a series of forks, the cost of a complete set of 
which often places them beyond the reach of the student, Pro- 
fessor McLeod suggested that the springs should be tuned to the 
octave of the plate instead of to its fundamental, and that they 
should have a slightly different form. 








EXTRAORDINARY CAREER OF AN ENGLISH ENGINEER. — The 
Italian journal, Ji Diritto, published two or three days ago an 
interesting memoir of a noteworthy Worcester gentleman who has 
recently died in the little town of Mondovi in Piedmont. We 
translate the following particulars:—John Gandell, the writer 
says, was born at Worcester in 1815, being descended from a 
wealthy family. As iscustomary with the English people, he early 
directed himself to severe and practical studies under an able 
instructor—no other than the eminent engineer, George Stephen- 
son—with whom he worked in the construction of the first railway 
in England. He afterwards founded a banking-house in London 
and Paris, under the title of Gandell, Brothers. In 1852 he went 
to Italy, attracted the Italian newspaper remarks, by that sym- 
pathy which the ‘* Garden of Europe” exercises over the heart of 
every good Englishman, and which in him very soon became an 
ardent affection which even the most cruel undeception was never 
able to diminish. At that time Italy was a country practically new 
to industrial life, and Gandell, who was endowed with wealtn and 
knowledge common to very few in those days, entertained the hope 
of carrying out great enterprises. However, revolutions which 
prepared the way of a political and moral resurrection for the 
{taian people, were for John Gandell to be the cause of his un- 
merited ruin. He had already actually obtained from the Grand 
Duke of Tuscany and from the Dukes of Parma and Modena con- 
cessions for the construction of several railways. He had 
prepared the plans, set the works on foot, and made the 
necessary deposits with those Governments as a guarantee of 
the obligations which he had assumed, when the Crimean 
War burst out menacingly, rising with a vast and far-reaching 
conflict. The suspense which seized men’s minds had the 
effect of withdrawing all confidence from commercial under- 
takings on the Continent. However, Mr. Gandell continued the 
works until the failure of several English houses during the war 
involved in their ruin Mr. Gandell’s firm, which lost five millions, 
As if this misfortune were not sufticient, Mr. John Gandell was 
accused of fraudulent bankruptcy by the Lucca-Pistoia Railway 
Company, and he was imprisoned. Eventually he was acknow- 
ledged to be innocent and was liberated, but he spent sixteen 
months in prison. Immediately on his release he learned of a fresh 
stroke of ill-fortune, for during his incarceration the Lucca-Pistoia 
Society, of which he was a creditor, had failed, and this failure 
swallowed up his last money and almost his last hope. Thus 
persecuted by fate, this man, who had expended millions, who 
had treated with princes and ambassadors, applied himself to the 
modest duty of a practical engineer, in which he was most efficient, 
and for two years he directed the construction from Carru to Ceva, 
Upon the completion of this work he retired to Mondovi, where he 
lived for nearly twenty years, broken down physically, but still 
preserving his serenity ot mind. There he was engaged for some 
time giving lessons in English to numerous pupils. However, this 
occupation ill-suited the inclination of his adventurous and enter- 
prising spirit. He projected a scheme for illuminating the city 
with gas. In his endeavour to realise that idea he spent large 
sums, but when his hope was nearly becoming a reality fortune 
again betrayed him, and with the fruit of his labour he once more 
lost his last resources which might have assured him a tranquil 
old age. He never belied his Britannic temperament, and was 
always tranquil of mind, amiable of manners, and frank of speech. 








The estimation in which he was held was attested by the large 
assemblage of friends who accompanied his funeral cortege, : 
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STEAM FIRE ENGINE, JOY MILL, FAILSWORTH. 


MR. J. WOLSTENHOLME, RADCLIFFE, ENGINEER, 


——————— 
Ty 


STEAM FIRE-ENGINES FOR MILLS. 
THE accompanying illustration is taken from a photograph of 
& steam fire-engine built by Mr. John Wolstenholme, of Radcliffe, 
near Manchester, for the Joy Mill Company, Failsworth, and is 
a representative of the type of engine generally suitable 
for the modern four to five storey cotton mills in Lanca- 


shire. The engine is a double one, having a pair of horizontal | 
| again on the ground by unwinding the crab-winch ; the upper part 


engines with double-acting pumps behind. The cylinders are 
12in. diameter with 6in. double-action pumps and 1iin. stroke. 
The steam entrance is at the top, and the exhaust at the bottom, 
an arrangement which is adopted for keeping the cylinders free 
from condensed water. The cranks are set at quarter centres, 
so that the engine can be started without assistance, and with 
the double-action there is a delivery of a constant stream, which 
puts considerably less strain on the hose pipes than is the case 
with a single engine. The engine bed is cast all in one, and the 
pump bed is also cast in one, thus affording facilities for readily 
handling, and the engines and pumps are bolted on ; the over- 
hung cylinders have front ends cast on, and turned to fit into 


ported by a scaffold erected round the area of the excavation. 
rope or chain is fastened to the lower end of the tube to allow a 
workman to change its position by pulling in an oblique direction. 
Everything being thus prepared, the tube is filled with concrete up 
to the top, the lower end resting on the ground. By means of the 
crab-winch, it is slightly raised, and then part of the concrete 
spreads itself on the surface of the ground; the tube is then pulled 
into another place by means of the chain, and is allowed to rest 


of the tube is then refilled with concrete. The tube is relifted, 


| put in a new position, and so on. In this manner, the concrete 


bored sockets at the end of the beds, this method being consi- | 


dered stronger anc more secure than the old plan of bolting 
down by feet cast on the cylinders. The back cylinder cover 
and front pump cover are cast together, with stuffing-boxes and 
oval glands, and although the connection may have the appear- 
ance of being somewhat weak, the maker is satisfied that it 
fully answers the purpose. The receiver or air vessel is 18in. 
diameter and 5ft. high, bolted on the pump bed between the 
pumps, of cast iron, with branches on for boiler feed, and con- 
nection for fire valves—six in number—also from pump deliveries. 
There are also fitted Mr. Wolstenholme’s improved air feeders, 
which, in addition, are attached to the pump suctions. The 
piston and pump rods and the valve spindles are of mild steel ; 
the pistons are of the Mather type, and the buckets are known 
as Goodfellow’s ; there are common flat slide valves worked by 
ordinary excentrics with double sheaves and round bright wrought 
iron rods ; the slipper crossheads are of crucible cast steel, 
with soles held down by wrought iron plates, and there are 
grit cavities forward at each end on the bed. The pump clacks 
are of a special tough rubber, over grated seatings with mush- 
room guards. The engine bed is double bayonet-shaped, the 
crank shaft is of hammered iron, carried by angular pedestals with 


double brass steps, cast iron balanced dise cranks and steel | 
| oblique chain, the tube retakes a vertical position, and the crab 


crank pins, and the fly-wheel is 5ft. diameter. It is a type of 


pump which is adaptable for collieries or general use as well | 
| and very rapid; it is possible to turn at will all round a pile and to 


as for the purpose of a fire-engine. 








A SIMPLE PROCESS OF LOWERING CONCRETE 
UNDER WATER. 

THE following, by Mr. H. Heude, Ingénieur des Ponts et Chaus- 
sées, is translated from the Annales des Ponts et Chaussées, by 
Sergt. G. Lafosse, Assistant Master, Thomason College, Roorkee :— 

The piers of the large bridge built over the Loire for the 


sage | 


of the railway from Blois to Romorantin have been built upon | 


blocks of concrete lowered under the water, 1881. 


As we were not | 


sure of the strength of the white marl upon which the concrete was | 


to rest, we thought it safer to sink a great number of piles inside 
the area to be covered, and to drown them entirely under the 


concrete, as shown in Figs. 1and2. A difficulty then presented | 


itself; as the distance between the piles was only to be 4ft. from 
centre to centre, which dist often b less through the 
irregularity of the ramming, the use of the ordinary boxes would 
have been very difficult, if not impossible. We then employed the 
following arrangement, which is only an improvementon theold mill 
hopper :—A square tube—1l6in. side—made of ordinary planks is 
lowered vertically to the bottom of the excavation, so that its upper 
extremity is 43ft. above the level of the water. This tube can be 
raised by means of a crab-winch ; this crab-winch travels sideways 
over the width of the excavation upon two beams, rigidly con- 
nected together, which can themselves travel lengthways over the 
excavation from one extremity to the other. The whole is sup- 

























A | the piers,{we were able to ascertain the state of the concrete by 
opening part of it to a great depth, and we found that nothing 


| better could be wished for. As far as rapidity is concerned, we 
| were able to lower as much as 75 cubic yards per day and per 
machine. As regards costs we paid the price estimated for the 
lowering by means of boxes, and our contractor, who at first 
showed some hesitation to adopt this system, declared afterwards 
| that it had left him a good margin. As it was believed until now 
that the use of the hopper only gave bad results, we have thought 
| useful to make known this improvement on the old system. We 
think that this process, which might be called “‘ the continuous 
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arrives at the bottom of the excavation without having been in 
contact with the water. One precaution only is necessary, but is 


of the utmost importance—that is, that when the tube is lifted | 
| the level of the concrete in the tube must not be allowed to fall | 
| below the level of the surrounding water. 


When the position of 
the lower end of the tube has been changed by means of the 
winch places itself above it. The working is therefore very simple 
come very near it; it is also possible to make layers from 12in. to 
16in. thick without the least trouble. Workmen learn very rapidly 
how to lift the tube with the crab winch just enough to allow the 
necessary quantity of concrete to escape, and also how to release at 
once the crab winch so that the tube rests on the ground before the 
upper surface of the concrete falls below the level of the water. 
This objection might be made, that at the beginning of the working 
the concrete has to be thrown in the tube while full of water, 
so that this first quantity of concrete is weakened. True; but 
this quantity would be very small. Besides, this can be avoided 
by closing the lower aperture of the tube by a simple plank held 
with ropes and by lowering the tube proportionally as it is filled 
with concrete, so that the surface of the concrete is always above 
water. When the lower part nearly reaches the bottom, the ropes 
which nope the plank are pulled obliquely, and in this manner 
remove this kind of stopper from the tube. The working is thus 
begun, and no part of the concrete has been weakened. 

Owing to the high velocity of the current of the Loire we 
had taken the precaution to ram up-stream a screen of sheeting 
piles so as to have hardly any current in the excavation. We also 
had everything in readiness to remove all the soft white marl; but 
this was not required as the marl did not soften; the water was 
hardly whitened by the lime. Also when the foundation of the 
piers was begun, the concrete was laid bare, and we found it very 
rich and not in the least weakened. The piers of Beuvron, on the 
same line of Romorantin to Blois, have been built with the help of 
the same system, and as we happened to be on the up-stream side 
of a mil] which we stopped at the time of laying the foundations of 








hopper,” can be used under certain circumstances even for very 


great depths. 








THE FortH BripGE: PRESENTATION TO Mr. P. W. MEIkK.— 
| A testimonial in the form of a handsome gold watch was, on the 
| 21st inst., presented to Mr. P. W. Meik, resident engineer, who 
has during the last three years represented Sir John Fowler and 
Mr. Baker at the Forth Bridge Works, this period being the 
whole time that has been occupied in the construction of the 
foundations. The presentation took ee in the presence of most 
of the subscribers, including Mr. Arrol and Mr, Phillips, partners 
in the firm of Tancred, Arrol, and Co., contractors for the bridge. 
Mr. A. J. Sy Js, chief inspector of the works, being the oldest 
of the subscribers, and being on the engineers’ staff, was deputed 
to present the watch to Mr. Meik on behalf of the subscribers, Mr. 
Carey, Mr. Arrol, Mr. Reginald E. Middleton, and Mr. Gray all 
spoke in high terms of the general appreciation of Mr. Meik as 
resident engineer, and of his bearing towards all under his charge, 
and Mr. Meik replied in suitable terms to all. 

THE SuEZ AND PANAMA CANALS.—Apropos of our article on 
the 15th inst., the following ancedote, related by M. Francisque 
Sarcey, from De Lesseps’ own lips, is of some interest. In 1872, at 
an official reception in London, a high Russian statesman reproached 
the German ambassador with the heavy war indemnity required of 
France by Germany. Instead of replying, the latter turned to an 
English statesman, and said that the English would repay that 
sum to France. ‘‘The English—how so?” ‘‘ Yes, the English, 
and within fifty years.” In fact, the French shareholders in the 
Suez Canal have already received since that period a milliard of 
francs, or £40,000,000, of which 80 per cent. has been English 
money. “And,” cried M. de Lesseps, ‘‘it will be quite another 
thing when the Panama Canal is finished; and it shall be. In 
1888 a fleet will pass from one end to the other. Everything is 
arranged. Iam going to start with all my contractors ; throughout 
the whole line workshops are started. There is only an expense of 








re oy a eee Sangh or £28,000,000, and what is that? I 
you the thing is done, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Corre. ts.] 





COMPOUND LOCOMOTIVES, 

Srr,—I send you for publication if you think fit a design which 
I have got out fora pound 1 tive. In designing it I have 
wished to try only to put your ideas given in your able leading 
articles, especially the one on pase 312 of THE ENGINEER for 
October 23rd, 1885, into practical form; therefore I have taken 
two cylinders, one 26jin. diameter, the other 19in. diameter by 
2ft. stroke, and put them outside the frames in the ordinary way, 
not being able to get them inside. I have also shown on the draw- 
ing four auxiliary ports, ;;in. diameter, placed at such a distance 
that they cannot be uncovered at the same time by the slide valves, 
as I quite agree with you that it isa simple way of getting out of 
the difficulty of backing when one of the cranks stops on the dead 
centre, and also obliging the driver to cut off at half stroke, allow- 
ing the proper amount of expansion. The bogie is in this case 
necessary, though I do not see why the two cylinders should not 
be placed between the leading and driving wheels, the leading 
wheels then placed well to the front, and the connecting-rod taking 
hold of the trailing wheels, which are coupled to the drivers in the 
ordinary way. This, however, looks to me awkward, and would 
not, perhaps, be such a toca running machine as the one shown. 
The boiler is high pitched to get it well above the wheels, and to 
get a deep fire-box and thoroughly mix the combustible gases to 
generate steam quickly. The regulator is outside, on the American 

ttern, which can be easily got at if anything goes wrong. The 
drawing shows clearly the arrangement of the valve motion and 
the balanced valves, In conclusion, I have simply drawn out an 
engine with outside cylinders compounded, arranged to have as 
little altered as possible from the ordinary type, and I do not 
see why a goods engine constructed on the same pattern, only with 
six coupled wheels, should not be tried with equally good results, 

33, St. Bee’s-street, Denmark-road, F. C, BurcEss, 

Manchester, January, 1886. 
[Mr. Burgess’ design will be found on page 82.—Ep. E.] 





TRADES UNIONS AND TRADE, 


Srr,—Will you allow me to protest—and in so doing I hope I 
shall have’a large part of your readers with me—against the unfair 
way in which your correspondent, writing the trade report for the 
North of England in your last issue, takes advantage of the promi- 
nent position which he occupies in your columns to make a most 
unfair attack on British operatives, to the effect that it is through 
them and their Trades Unions—because they will not always take 
the es and work the number of hours which their employers 
would like them to—that our present industrial depression is 
caused, To quote your correspondent’s words: ‘‘ They (the opera- 
tives) aim always at more play, and higher wages during work-time, 
to compensate for inactivity during play-time,” and that, ‘* With 
longer hours workmen are able to take lower wages, and with lower 
wages are able to work longer hours. With longer hours and lower 
wages they have less opportunity of spending money in frivolities 
and sensualities, and less chance of taking part in those agitations 
which, on the whole, affect detrimentally the interests of all con- 
cerned.” The first statement is a gross libel, and if your corre- 
spondent had mixed amongst workmen with his eyes unblinded by 
prejudice, he would have known better than to publish such a 
palpable fallacy. The workmen’s contention is, not that they are 
too idle and careless to work longer hours—which your correspon- 
dent insinuates—but that manufacturers are so eager to be rich, and 
so reckless in their ways of making money, that if the workmen by 
their Trades Unions were not to take some action in the matter, 
and endeavour to limit the working hours per day, manufacturers 
would so take advantage of weak-kneed workmen to multipl 
hours of labour and increase production where it was not wanted, 
that the supply, already too great for the demand, would result in 
a glut of markets, and a state of affairs worse than the present. 

Manufacturers th lves plain of the present over-produc- 
tion—witness the efforts of the Steel Rail Ring to curtail that 
branch of the industry—and yet, if workmen try to curtail produc- 
tion, no words are strong enough with which to stigmatise their 
conduct ; and the Trades Union’s effort is, in view of the increasing 
number of operatives without a corresponding increase of trade, to 





flourish. It is hardly fair that of the three things which go to 
make up cost of ma gens viz., cost of raw material, capitalists’ 
profits, and workmen’s wages, _ correspondent should attack 
the one of all others which would make least difference in cost of 
production, and yet bears hardest on the largest section of the 
community engaged ; and the man who thus totally ignores two- 
thirds of a great social problem can scarcely set himself up as a 
leader in political economy. AMALRIC, 
Sheflield, January 20th. 


M''MENTUM AND INERTIA, 

Sir,—I quite agree with ‘‘®, II.” that we may drop all reference 
to Dr. Lodge. Your readers must decide for themselves which of 
the two it is that writes funny letters. ‘‘®. 1.” has again ex- 
pressed his views as to the nature of my studies and attainments, 
and I feel very much gratified by the high estimate he has formed 
of the last. Gavisus sum laudari a telaudato viro. I should equally 
be satisfied with the converse proposition—would the converse in 
this case in the system of polars be the reciprocal? I regret that 
from sheer ignorance of any knowledge of ‘‘, I.’s” identity I 
cannot return the compliment. 

I have not re-read my letters, but feel sure that ‘* #, II.” cannot 
find a single passag' which justifies his entertaining the belief that 
I have attributed to himself the authorship of the definition of 
momentum as quantity of motion. When Gregory and the other 
authorities referred to speak of ‘‘ quantity of motion,” or ‘* mo- 
mentum,” it is clear that they regard momentum and motion as 
synonymous terms. I still adhere to what I said, viz., that if 
either the definition of motion given by myself or that given by 
Dr. Lodge is correct, to define momentum as quantity of motion is 
simply absurd. Motion in accordance with either definition is a 
purely kinetic term. The definitions simply state that if a body is 
at one instant at one place and subsequently at another, it must 
have undergone motion, and do not make the slightest reference 
to the dynamic state of the body. 

I am glad that ‘‘, 11.” has at length answered one question 
candidly and explicitly. With your permission, I will use his own 
arguments to show that he is utterly in error :—‘‘ ‘ Does ‘‘ ®, T1.,’” 
says Mr. Donaldson, ‘‘‘ still maintain that the accelerations pro- 
duced in different bodies by a given force acting during a given 
time vary as the masses of those bodies?’ Of course I do. 

did Newton. (1) Equal forces ¥ ¥ to equal masses produce 
equal velocities in equal times. (2) If we halve the forces, the 
masses and times remaining constant, the velocities acquired will 
also be halved. (3) lf we double the forces, the masses and times 
remaining constant, we shall double the velocities, and soon. In 
other words, the force required to generate a given velocity ina 
se = — as the mass, or as it is commonly written in text 
8,F=mf. 

How can the accelerations produced in different bodies by a 
given force in a given time vary as the masses of those ies, if 
statements (1), (2), and (3) are correct? In the equation F = m f, 
J is the acceleration produced in a unit of time by the force F acting 


on the mass m, and the equation states that f= Fs in other 








words, the acceleration seseetm does not vary directly, but 
inversely as the mass, the force remaining constant. Is it possible 
that ‘*%. 1.” does not understand the difference between the 
acceleration and the moving force by which it has rea pom 
I feel sure that a careful study of his own arguments will convince 
‘‘®, TI.” that he must no longer maintain that the acceleration 
ee varies as the mass, the moving force remaining constant. 

ewton certainly never did. If he should be so convinced, will 
his views as to the appropriateness of the definition of inertia as 
= capacity for motion ” be at all modified ? 

“*, TI.” asserts that we can as completely empty all the motion 
out of two masses into one mass, for example, as we can —— 
the contents of two small jugs into one large one. Suppose such a 
thing were possible, would it not be better to say that the whole of 
the momentum of two bodies can be imparted to a third body? It 
is not, however, in my opinion, possible to do this, and I shall be 
glad if ‘‘, 11.” will show by a practical illustration how it can be 
done. 

If inertia opposes no resistance to motion or change of motion, 
what is the work done by the moving force, which either starts a 
body from rest or alters its direction of motion, if in motion ? 

There is a ee relating to momentum in connection with 
pile driving which I have not been able to solve myself, and shall 
theref omy glad if ‘‘#, 11.” or any of your readers would assist 





limit the hours of labour per day, so that, for a certain t of 
wages, two men shall not work as many hours as three might do, 
or the third man would be thrown out of work, and it is better 
that each of the three should have less wage and less work than 
that one of them should starve, or have to live on charity. Work- 
men must have proof that longer hours and lower wages—with a 
corresponding greatly increased output, which at the present time 
capitalists are seeking to curtail—will bring more trade and create 
a demand, before they will consent to work each man longer hours 
for the same money. 

It seems very —— to me, Sir, that Unions amongst workmen 
should be so unive’ y condemned, but that Employers’ Associa- 
tions and Rings amongst capitalists seem to meet with nothing but 
approval from journalists and others who profess to have an 
interest in working men. Workmen—who spend so much time in 
frivolities and sensualities—would like to know how it is that some 
concerns—limited panies—can at the present time pay from 7 
to 15 per cent. on subscribed capital, and that after paying manage- 
ment expenses and solicitor’s charges, always much higher than 
with private firms. Is it only through careful management and a 
turn-out of good work? as it seems to be usually those firms who 
do not believe in cheap and nasty labour, who pay good wages to 
their workmen, thereby attracting good men and turning out good 
work. These firms, as your Manchester mdent says, are 
not the first to agitate for a reduction in " but the firms that 
do this are those who belong to the Masters’ Union—I beg pardon 
aw toa Association. 

Will your Northern correspondent, who says the long hours and 
low wages of our continental rivals’ workmen enable them to beat 
Englishmen out of every market, also explain how it. is that 
Germans, French, Russians, and every other continental nation 
are, in spite of protective duties, long hours of work, and low 
wages to their operatives, crying out about their trade depression? 
Also how it is that American makers, with their much higher paid 
operatives—and, therefore, according to your correspondent, much 
greater cost of production—are able to beat English makers in our 
own colonies, and that where no hostile tariffs are in operation ; 
one inst , the t in your issue of November 27th, 1885, of 
the Baldwin Locomotive Works securing an order for locomotive 
—— for the New Zealand Government against English makers, 
and at a much lower figure than English firms would quote. With 
regard to the second statement which I have quoted of your corre- 
spondent’s, it is much to be regretted, and no one is blind to the 
fact, that numbers of my fellow-workmen are spendthrifts an 
sensualists, as bad, in proportion to their incomes, as any class in 
the community; but when they are subjected to such wholesale 
condemnation, one cannot help wondering if your correspondent 
ever heard the old fable of the saucepan ond kettle; it would 
make his word more reliable if he gave some well-authenticated 
statistics to show which class spend most money and time in 
gambling, drinking, and immorality. Is it those who with long 
hours of labour, and incomes seldom now more than enough to 
keep body and soul together, or those who live in idleness and 
luxury on the fruit of other men’s labours, and do not have to earn 
their daily bread? 

In conclusion, let me remind your correspondent that there is a 
great deal of humanity in all men, and that workmen have as 
much right to obtain the highest price they can get for their labour 
as capitalists have to obtain the most interest for their money, and 
perhaps the workmen get their profits, which are their wages, in 
quite as honest a way as capitalists obtain theirs, to judge from the 
way Stock Exchange companies and money-lending societies 











me in arriving at its solution. What is the maximum momentum 
which a pile of given length and given sectional area can stand 
without receiving permanent injury? If vm W be the velocity of 
impact, mass, and weight of the monkey, and H the weight due to 
the velocity 7,.the four quantities are connected by the following 
equation of relation :— 


mv = Oe ae f= 
g g 


Is the load which the pile has to support as a pillar at the instant 
of impact simply equal to the weight of the monkey plus the 


weight W JV 2%, a=W (1 44/78): If o kad is 


applied at once, but without initial momentum, to an elastic string, 
the extension of the string will be double what it would be if the 
load were applied gradually. May we, reasoning from analogy, 
conclude that the maximum load the pile would have to support 


as a pillar would be equal to 2w (1 + of 7B): 


I do not know how to calculate the initial momentum 
imparted to the pile; but if this be set against the downward 
moving force of the weight of the pile, the work done by the 
monkey will be equal to the work done by the resistance of the 
earth, If, therefore, R be the mean value of this resistance, and 
S the depth driven by a single blow, we shall have 

RS = W(H +58). 
Is R the mean load which the pile has to support asa pillar? If 
not, how is the force necessary to overcome this resistance trans- 
mitted from the monkey through the pile? 
WILLIAM DONALDSON. 
2, Westminster-chambers, January 25th. 








THE RIVER LEA, 

Srr,—Perhaps the best way to remove the nuisance that exists 
in connection with this river, would be to convert the present 
navigation into a shipping canal to Ware, continued to Hertford, 
with a branch to Bishop Stortford. The extensive malt manufac- 
turers of these towns would be placed in direct communication 
with the whole world. The river, from its peculiar position, would 
be extensively used both for business and pleasure. Yacht clubs, 
summer steam excursions, regattas, and rowing matches would be 
well supported, and dockyards for shipbuilding at Hertford would 
give that town a definite trade of its own, which it is much in need 
of as a provincial capital. Such portions of the natural river as do 
not conduct tributaries to the navigation might be filled up, and 
then, if the bed and walls were properly constructed, its purity could 
be maintained, and would assist in promoting that of the Thames. 

North-street, Colchester, January 16th. W. ScaRGILL, 





THE VENTILATION OF THE MERSEY TUNNEL. 


S1r,—As the description of our ventilating fans in your paper refers 
to our new regulating shutter, to which the noiseless action of the 
fans is due, and also their freedom from vibration, will you kindly 
permit us to state, to prevent any misunderstanding on the = 
of your readers, that this improvement is patented by us both in 
England and many foreign countries. 

Pagefield oueesin, Wie, 

January 25th. 


WALKER BROTHERS. 





LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JUSTICE PEARSON, 
OTTO v, STEEL, 

In concluding his remarks on Dr. Otto’s patent of 1876, Mr. 
MovtTON said he wanted to call his lordship’s attention to the 
claims—the first claim, which is the real one—the second one 
entirely depends on Beau de Rochas; and he was not going to 
touch it: ‘‘ Admitting to the cylinder a mixture of combustible gas 
or vapour with air separate from a charge of air or incombustible 
&as so that the development of heat and the expansion or increase 
of pressure produced by the combustion are rendered gradual.” 
What is Mr. Imray’s evidence here? That the great advantage of 
Otto is you get the catch at the beginning; you get the rise of 
pressure not gradual, and therefore get it at the early part of your 
stroke. Now, he would show when he came to read the judgment, 
that Mr. Imray’s evidence exactly supported this claim, when he 
was dealing with the previous case. The point was that the rise 
of pressure was gradual. The point now is that by this wonderful 
arrangement the rise of the pressure is quick, so that you get your 
pressure on early. He says: ‘‘ The expansion or increase of pres- 
sure produced by the combustion are rendered gradual.” Now you 
can understand how it was that the Court of Appeal associated the 
evidence of shock with Otto’s patent. It would avoid shock if the 
increase of pressure was rendered gradual. That is just the very 
thing which does stop shock. It is just the very thing which you 
do not find in the Otto engine, which is very vastly more 
explosive, and very vastly more rapid in increase of pressure, 
as Mr. Imray says, than the previous ones. He might unhesi- 
tatingly say he should show that the increase of pressure, 
ins of being more gradual, was four times as rapid. Cer- 
tainty of ignition is not even hinted at in the patent. Now 
he was going to deal with the judgment of the Court of Appeal, 
which judgment is of exceeding importance at this stage of 
the case, because it would show what it was that the Court of 
Appeal thought was claimed by this patent, what it was that they 
thought was proved by the evidence, and what the case launched 
by the plaintiff was in that case. He had read this judgment 
through and through many times, and he confessed that, standing 
here now, having heard the plaintiff's case, he was perfectly 
astonished at the evidence which had been given. He could not 
understand how men like Mr. Imray and Sir Frederick Bramwell 
would be able to support, under cross-examination, such evidence 
as was clearly ats upon here. But they had not; they had 
abandoned it; they had given evidence diametrically opposite to 
it. Certainly théy avoided difficulties that they would have been 
in if they had given evidence like this. But they had got into just 
as bad difficulties, because, if a thing is false in science, it does not 
matter; it can be shown to be wrong however you put it; and 
therefore, though he did not know at all which horn of a dilemma 
he should impale them upon, he was perfectly certain he should 
have impaled them upon one. They apparently thought that the 
one on which they would have been impaled, had they followed 
the line of the previous action, was the more uncomfortable of the 
two. He trusted to show them that the other was equally uncom- 
fortable. Mr. Movutron then dealt at great length with the 
judgment, criticising in detail the remarks of the late Master of 
the Rolls, Lord Justice Brett, and Lord Justice Holker, as well as 
the evidence given by Sir Frederick Bramwell and Mr. Imray in 
Otto v. Linford, which he compared with their evidence in the 
present case. As this judgment has lately been given in full in 
THE ENGINEER, it will be unnecessary to follow this part of the 
learned Counsel’s address. Having gone through the judgment, 
all he wished to call attention to was this: The judgment is based 
on two questions of fact. First, it is based on a certain interpre- 
tation of the patent, which is this—that it is a claim for a cushion 
of air next to the piston, which makes the combustion gradual, and 
the increase of pressure gradual, and that the patent shows suffi- 
cient means of obtaining that cushion, and that through that 
gradual character of the explosion shock is avoided. That was the 
interpretation of the patent. He would call attention now toa 
most important point with regard to Sir Frederick Bramwell’s 
evidence. Mr. Imray, who was of opinion before that there was a 
gradual rise of pressure, now puts it that the rise of pressure is 
quick, but it is sustained afterwards. Sir Frederick Bramwell, 
with all due respect to him, seems to have changed front just as 
completely. He has taken a definition of explosion which was 
quite a wrong definition. He says it is not an explosion if, after 
you get to the maximum pressure, there is still combustion. He 
says: My idea of explosion is that the whole ignites at once, and 
you have all your combustion before the maximum pressure. If 
when you get to the maximum pressure there is still combustion to 
go on, it is not explosion, That is the sense in which he uses the 
word ‘* explosion.” 

Mr. Justice PEARSON: Then I suppose, if you adopt that defi- 
nition of “‘ explosion,” Lenoir’s is not an explosive engine? 

Mr. MouLTON said that was just what he was going to say. Not 
only is Lenoir’s not, but the most explosive mixture you can make, 
which is two of hydrogen and one of oxygen—the most intensely 
explosive mixture you can make will not explode; for a larger 
proportion of the heat there is developed after maximum pressure 
is attained than even in Lenoir and Otto. In the very mixture 
which he cited as an example of a terrific explosion, he should 
prove by witnesses who have actually tried it and calculated it, 
that more than half the heat is developed after the maximum 
pressure is attained, and the consequence is that is not an ex- 
plosion. That is the first complete answer. But he might put 
another answer to the evidence, which was of a more philosophic 


character. Sir Frederick Bramwell puts that meaning on 
the word ‘‘explosive,” and here in Court, if he tells you 
that is the ing that he attaches to the word “‘ explosive,” I 





have no reason to grumble. We understand what he means when 
he says that a thing is or is not anexplosion. All that we want in 
the lan e of a witness is that it shall be clear and unmistake- 
able, and if he lays that down and adheres to that, well then he 
was perfectly willing to allow him to doso. But he must not 
say that Barnett used it in that sense; he must not say 
that is my definition of an explosion, and I say Otto’s is not 
explosive and Lenoir’s is, and then go to a man who wrote forty 
years ago and say, I assume that because he says his engine works 
with an explosive mixture, it works with an explosive mixture, 
using my definition of explosion. The real definition of explosion 
is a sudden pressure of an intense character suddenly coming on. 
That is the true explosion. That is the sense in which it is always 
used, because it is always connected with shock. That is the 
sense in which Barnett used it. Sir Frederick Bramwell put him- 
self into another of the numerous dilemmas which the plaintiff’s 
witnesses cannot help being in in this case. He told us that the 
combustion was more gradual in a given mixture, if it were 
uniformly dilute, than if it were irregular. Where does the 
maximum pressure come in a uniformly dilute mixture? If it 
comes early, then, since the whole time of combustion is longer 
than in the previous case, there must be a lot of combustion after 
the maximum pressure. If it comes late, then the rise of pressure 
to it must be more gradual, and therefore there is much less shock. 
You cannot get out of the dilemma. The whole combustion takes 
longer. Put the maximum pressure where you like, Either it 
must be that it took longer to get up to it, or if it is early there 
must be a greater proportion of combustion afterwards. In one 
case the rise of pressure is more gradual and therefore there is 
less shock, in the other case, according to Sir Frederick Bram- 
well’s definition, it must be a much less explosive action. Once 
admit that the action is more gradual when you have uniform 
dilution than when you have irregular dilution, and you 
cannot possibly get out of its — less explosive. He pro- 
posed now very shortly to refer his lordship to one or two of 
the anticipations, and then he purposed to point out the distinct 
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issues of fact that he intended to prove, and just indicate the 
nature of the evidence, which he should put before his lordship 
wit mfidence. The first he would call attention to is Wright’s 
specification—patent No. 6525, of 1833. Wright’s is an ex- 
tremely ingenious engine—for drawings see THE ENGINEER of 
January lst, 1886. The intention of the inventor was that the 
explosive charge, the proportions of which would vary according to 
the speed of the engine, should enter into the spheres marked 
W W, be exploded, and then the expansion of the gases there 
would drive the piston down when the explosion was at the top, 
and up when the explosion was at the bottom. The hollow 
spheres are in communication by passages with a very long cylinder. 
Those passages would, of course, be always full of residuum. 
There would be residuum in the hollow sphere which would only 
be compressed, but not drivenaway by the entering charge, which was 
intended to enter under compression. Well now, supposing you had 
sufficient compression, a sufficient charge would force itself in there 
to explode, and then there would be lots of residuum between it and 
the piston. He suggests that a pressure of one or two pounds 
above the atmosphere would be sufficient to drive his charge in. 
But it would not, for this reason. Supposing it was, we will say 
half as much again as an atmosphere, then he would only be able 
to compress slightly the residuum which would be in w and in 
those passages, and with the dimensions given here it is probable 
his charge would only just slightly enter the spheres instead of 
practically filling them. The consequence is with that proportion 
the engine would not work. But that is a defect which a man 
reading the specification at that day would know just as well as a 
manreadingit to-day. Thelaw has been knowna good hundred years. 
If it had been, as I cannot help thinking he intended, two atmo- 
spheres, instead of two pounds above the atmosphere, it might 
have made a great difference. Anyone reading this specification 
would see the mistake at once. It is no new knowledge that 
enables Sir Frederick Bramwell and Mr. Imray to say that that 
would not work. It is this old law which has been known 100 
years. Anybody reading that over would have said, the man has 
made a mistake. He must have a higher pressure if he wants to 
get his charge as far as that. It is quite parallel to Otto's case, in 
which Otto by his drawings and by his descriptions clearly points 
to something which will not work. Wright contemplates residuum 
being in the passages from the sphere to the cylinder, and he actu- 
ally, in one arrangement, has a valve cutting off his charge from 
going into the passage which led to the cylinder, then the explosion 
opens the valve, and heats and drives forward the residuum. 
Although he did not give the pressure ni to carry out his 
ideas, he did distinctly contemplate residuum being there. 
Now, he wished to call attention to a specification of very 
different merit, and that is Barnett’s, No. 7615 of 1838. 
While he looked upon Wright’s as an extremely ingenious 
suggestion, which a person reading might get very great advantage 
from, and practically a complete suggestion of a gas engine, he 
looked upon Barnett’s as one of the most remarkable specifications 
of an invention that he had ever seen. In 1838 he designs three 
forms of engine with three varieties to each, and he should put a 
gentleman before his lordship with confidence, as probably the 
most experienced man in gas engines at the present day, and he 
would say that not only would every one of those work, but that 
they have in them the type of engine which has the greatest 
advantage of any type known at the present time. (The drawing 
of the third modification of Barnett’s engine is given in THE ENGI- 
NEER of January Ist). He put to his lordship with confidence, 
and he would support it by evidence, that the engine in Sheet 3 
would work very well and would be a compression engine. The 
witnesses called for the plaintiff appeared to treat it as a matter to 
be laughed at, because when the piston was going down they 
showed that after a certain time no more charge could come under- 
neath, and they said it did not make any matter that it came 
up above, because it was not wanted there. It was not wanted 
there that stroke, but it would be wanted the next. 

In answer to a question from his lordship, Mr. MovuLTON said 
that the gas would be entering at a time when there was access to 
the atmosphere in the cylinder. That very principle of allowing 
the gas to enter while the cylinder is open to the atmosphere is 
actually a feature of the Clerk engine, and that engine works with 
a very slightly greater, if any greater, expenditure of gas per horse- 
power than the Otto. So that he thought his witnesses would 


point when the piston has got as far one way as it is going and is 
going to turn back again. ‘* And this induction having ceased ”— 
that is, as soon as your charge is in—‘‘an electric spark would 
ignite the gases in the cartridge, by which the driving piston would 
be set in motion.” It goes as far as it can go. Then there is the 
one-third just as it is there. Then you open the valve, and in 
rushes the charge. That cartridge is full of residuum, because, of 
course, it is residuum at the atmospheric pressure, just as it is in 
Otto. It is exactly the same arrangement as in Otto, only that 
Otto, in spite of having this space, still uses his piston to draw in 
the charge. Million wanted an explosion every stroke, so that 
when he had got this space he got a pressure on his gas, and drove 
it in compressing the residuum. Well, then, he had got his ready 
to explode and to go off. Otto does not, Otto uses the whole of 
his stroke for drawing in, and then compresses the second stroke, 
which has greater simplicity, because he does not want compres- 
sion reservoirs; but then he misses his stroke. The consequence 
is, Otto claims merits of one kind and Million of another; but it 
never can be said that admitting a charge into a space at the end. 
of a cylinder full of residuum is a peculiarity of Otto's. See how 
much more perfectly, if anything would do it, this would leave 
the residuum segregated. Otto churns his residuum and gas 
together by the violent action of his piston. Million simply lets 
the one charge rush into the presence of the other. If anything 
would segregate the residuum, it would segregate it in Million. 
One is fifteen years before the other, and Otto patents that, having 
a segregated charge of residuum, is a novelty in 1876, when in 
1861 Million proposed an arrangement which was far more likely 
to obtain it. This was not before the Court of Appeal. This is 
new. On the question of novelty, could there be anything stronger 
than that? In answer to Mr, Justice Pearson, Mr. MOULTON 
said that in Otto the charge gets thoroughly mixed up. It is 
Lenoir over again. He had shown by Sir Frederick Bramwell’s 
own evidence that as far as the proportion of inert gas is concerned, 
we have exactly the same in Otto as we had in Lenoir. The only 
thing that Otto can ibly rest upon is that he has got it segre- 
gated. Well, then, it he has got it segregated, Million had it 
segregated. There is no reason to say that Million’s would be 
more explosive, because the explosiveness would be regulated by 
the proportions of the entering charge. If it were a segregated 
thing, and you add your charge, you would dilute ita little. Otto's 
is just the same as any where there is access of air. If he puts 
an 8 tol combustible charge, and draws 3 of air before that, and 
it gets mixed up, then there is 11to1. Where is the novelty? If 
segregation is the point, Million is as good for segregation as his is. 
Might he just read two lines of Otto's specification «@ propos of 
Million, page 5, line 23: “‘ It will be evident that if the space a! or 
@ separate chamber, such as an air vessel, communicating there- 
with, be made sufficiently large to contain the whole quantity of 
incombustible fluid requisite for each charge, no fresh charge of air 
need be drawn in at the commencement of the stroke.” Million’s 
is actually one-third of the whole piston movement. It is full of 
this incombustible gas, the residuum. Into that you let a charge. 
His witnesses wouli say that even there you could not get segre- 
gation; it would mix up, but still it would have a better chance 
than in the churning of Otto. The whole merit on which this has 
been sustained is that you segregate the cushion of air, and do not 
have it mixed up uniformly. If there is any merit in that, Million 
had it in a far more complete way. He had read Million again and 
again and again, and he could not see how his learned friend, with 
all his ability, could attempt to show that this was not an anticipa- 
tion of Otto. Here is the only suggestion that is made on the 
other side. Mind, he has claimed it for all pressures, and the 
time may come, and probably would come, when we would work 
with even higher pressures than we do now. In Otto's and in 
Sterne’s what they work with now is about three atmospheres. 
The higher you can practically work compression—and, of course, 
practical difficulties come in then—the better it is, and if you could 
get rid of your residuum and start with your gases cool, it would 
be well to go to distinctly higher pressures, and no doubt we shall 
get on todoso. Million fully appreciated the importance of his 
gases being cool, so he says if you are going to have it, say, six 
atmospheres, you must first compress it to three and cool it, and 
then to six and cool that. You must not attempt to compress it 
to six at once, or you will have so much heat generated that you 
will be wasting an enormous amount of power. That contemplates 





show that, properly arranged, the loss would not be so tr " 
if there would be any loss at all. What his witnesses would prove 
is this, that, taking the machine as there described, about two- 
thirds enters as he says—that is, enters under the piston as it goes 
down ; about one-third of the charge enters as he does not say— 
that is, enters a stroke before. So that he gets his charge mainly 
as he describes it. But suppose he has made an error, it is a direct 
consequence. The action is all right. He perhaps did not know 
exactly the circumstances under which the charge would come in, 
but the charge would come in all right, and an engine like that 
could be made to work, and would work satisfactorily. In fact, 
he thought Mr. Clerk would convince his lordship that he has 
really worked what is substantially a Barnett engine ex- 
tremely well. There was the admission of a gas and air 
charge into a cylinder with lots of residuum in it. Some 
residuum will, fortunately for Barnett, get out. But if residuum 
is an advantage, there would be abundance of residuum there. 
We have compression here also, and compression in the cylinder, 
and the most remarkable difference about this is, we have got com- 
pression in the cylinder, and we have not to sacrifice a stroke for 
it. The special merit of the Clerk engine, which has attracted 
attention as contrasted with the Otto, is that he gets compression 
without sacrificing the stroke, just as Barnett did. Here we have 
compression; we have our charge; we have residuum if it is neces- 
sary. Now he would pass on to the next, which in his mind was 
by far the most important of all—that is, Million’s, No. 1840 
of 1861. The main point which this inventor wanted to impress 
on the world was the great advantage of compression. On 
page 8 he says at the bottom: ‘‘In the engine above described the 
mixtures are introduced under pressure into the motive cylinder. 
This is one of the characteristic features of this invention, and I 
claim the exclusive right to the principle upon which this engine is 
constructed and operated, whatever may be the explosive mixtures 
employed, and whatever may be their pressure.” He has got hold 
of the real advantage of compression. Then he shows how he can 
mix. He says he can mix between the pumps and the pressure 
reservoir. He does not compress in the cylinder. He has a pres- 
sure reservoir. Then he says, ‘‘ It may be placed upon the pipe 
which conducts the gases to the motive cylinder near the induction 
valve.” “That is, he may have a reservoir of air under pressure, 
gas under pressure, and he may mix them in the passage. Then 
he says he may put his mixture at the point of aspiration—that is, 
where they enter the cylinder. All he says is, “‘I must have my 
mixed charge coming in under pressure.” That is only pressure. 
He also gives practical methods of attaining to it. The mere idea 
of compression could not have been patented. If told whether it 
could have been patented or not, it would have been an immediate 
publication to the world of the idea of compression. On page 10he 
gives a method of carrying it out. He says, ‘‘The motive cylinder 
ymight be made longer than necessary in order that the piston shall 
“always leave between it and the end of the cylinder a greater or 
less space, according to the pleasure of the constructor, such as 
one-fourth or one-third more or less of the volume generated by 
the motive piston.” He distinctly points out a very substantial 
space. One-fourth or one-third more or less of the volume 
generated by the motive piston. Take itat one-third. Then there 
would be one-third of the stroke of the piston ; one-third of that 
length at each end. So there would be, say, lft. in the middle 
and 4in. on each side. He says, “‘ This is called by the 
inventor a cartridge. On opening the slide valve”—that is, 


opening a valve which connects the pressure reservoirs with the 
cylinder—“‘ the gases would be allowed to enter suddenly from the 
ressure reservoir into this cartridge towards the dead point.” 
at is, at the beginning of the strck>, ‘he dead point being the 





as distinctly as possible working under six, with one pump working 
it up to three atmospheres. Supposing he worked up to three 
atmospheres, then he would have 1 part of residuum to 3 of charge. 
If he worked to two atmospheres, he would have 1 part of residuum 
to 2 of charge, which is the very one which has been worked with 
Otto at the present day; and this man says, “*T claim pressure, 
whatever be the amount of pressure used.” Now, how can they 
say that that is not a notable quantity, or whatever they like to 
call it, of residuum—a quantity which, if you work with a good 
practical pressure of two atmospheres or three atmospheres, 
would be one-half or one-third of the amount of charge. If you 
take four atmospheres, it would be a fourth of the amount of charge. 
He would next take Bisschop’s, and he would give the reason why 
he put in Bisschop’s as an anticipation. That is Newton of 1872, 
No. 1594. He only put that in because it is an instance of what 
was very common in the earlier gas engines, the admission of gas 
and air separately. Knowing that the pressure throughout a 
chamber containing gas must be the same everywhere, he had 
always wondered what they would say was the effect of a non- 
homogeneous mixture, which would, if they are right, be produced 
by gas and airentering separately. If gas and air enter separately. 
of course there will be a very great deal of mixing, but there will 
not be a complete mixing, and it did seem to him that there would 
be what they call stratification under those circumstances, and as 
he knew that Otto had suggested that you might have your 
residuum in a separate chamber, he wondered what they 
would make of a patent like this, where the gas and 
air only have the chance of mixing in the cylinder on 
account of their rushing in. Mr. Imray said that in the eudio- 
meter gas is mixed slowly ; but just fancy the slow way in which 
in the eudiometer you admit a certain amount of gas into a tube, 
and then you admit slowly a certain amount more gas. What is 
that to the violence of this gas rushing in when the piston is 
churning up and downas hardas it possibly can? If heterogeneity 
is an advantage there would be heterogeneity in this. Now, with 
regard to Lenoir’s specification, that is Johnson of 1860, No. 335, 
which needs one preliminary remark. The Lenoir comes in in two 
ways—it comes in as a prior publication, just like an article in an 
encyclopedia would, and it comes in also as a prior user. The two 
things are quite distinct. We have in the Lenoir engines that are 
actually in use these most important facts shown. We have, first, 
considerable clearance spaces, which cause a quantity of residuum 
always to precede the charge, a quantity of about one-fourth the 
amount of the charge, and, therefore, if residuum was valuable it 
would be mixed up, no doubt, exactly as it was in Otto; but still 
it was under rather more favourable circumstances for stratification 
than in Otto. We have these engines working steadily without 
shock for twenty years. His witnesses would say that even last 
night they examined one of the engines made by the Reading 
Company, which has been quietly doing its work for seventeen 
years, and has not had to have its brasses changed—the brasses 
being those pieces of brass on which all the friction comes, and 
which are the things which wear out first in steam engines. It is 
working every day, steadily doing its work down in a cellar. He 
intended to call the man attending to it, who will say it works all 
right ; that he leaves it working for hours, and there it goes on 
doing its work, a slightly-built engine, like they all were, because 
the pressures were not at all tremendous, and satisfactorily doing 
it without wearing out at all. The theory on which the Court of 
Appeal felt justified in taking a highly benevolent interpretation 
of the specification was that no engine before Otto’s worked without 
shock. He should deal with the question of whether Otto’s has 
any claim to be without shock by itself, but here are these engines 
working perfectly regularly and doing regular work, He did not 





want to say a single word against Mr. Imray except what is quite 
fair, but a witness, even as experienced as Mr. Imray, may take an 
unconscious bias. Did not he seem to represent that that Petworth 
engine was a failure because they had some trouble in setting it to 
work? Well, trouble in setting a gas engine to work is not a new thing. 
His witnesses would say that gas engines are ticklish things, Here 
is this thing steadily working, and kept on working now. His 
witnesses will say that they went down to the Petworth engine, 
and there was no difficulty whatever. He was down there himself 
but could not give evidence. He should show his lordship actual 
diagrams which were taken when it was doing ordinary work— 
when his witnesses were there, and it was working as smoothly as 
possible. Lord Justice Holker points out how Mr. Millar would 
have felt himself in clover if he could have shown that Otto was 
explosive. But he would feel himself also yp end in clover if he 
could prove that others were not. The merit claimed is, I stop the 
explosive action. If you can show that the explosive action was 
not there to stop, in any sense in which it is absent now, all he 
could say is, you have not done what you told the public you had 
done. He put this forward with great confidence, that the Lenoir 
engine, though far inferior to Otto’s because it had not compression, 
was a satisfactory working engine, which did its work thoroughly 
well. It had an electric ignition, which of course is ticklish. 
Applying electricity to such a rough usage as exploding in the midst 
of a cylinder at a tremendous temperature, every stroke, and 
working for hours and hours every day, there is no wonder that 
clectric ignition gave trouble. Hugon’s invention of his gas slide, 
which is taken by Otto, is an enormous advantage. Mr. Clerk’s 
ignition, which is another type of gas ignition, is also a splendid 
thing. All those are great practical details with reference to modern 
engines ; but as far as its behaviour as a gas engine goes, he was sure 
his lordship would feel that what the Judges of the Court of Appeal 
said, that no one had shown the existence of one of these engines 
working satisfactorily, was simply due to the fact that the “ 
evidence was not laid before the Court with regard toit. The 
Lenoir at South Kensington, the very one Mr. Imray saw, worked 
satisfactorily for years. Its career of usefulness was cut short, not 
because it failed in its duty, but because the company to which it 
belonged failed, and they were afraid the liquidator would seize it. 
It was nothing whatever to do with the engine that made them 
give it up. In the Hugon engine he should show that there was 
actually an amount of residuum going into the cylinder before the 
charge, amounting to one-third. Otto’s present one is one-half— 
the residuum is one-half of the rest of the charge. If there was 
an advantage in the residuum, that had it. That is a notable 
quantity, beyond all possible doubt, and in his opinion it would 
have worked very much better if it had not had that residuum. If 
you could have cleared that out it would have been an advantage, 
because then you would have had your cooler gases; but in spite 
of that it worked on steadily and well, and it did its duty until it 
was replaced by an Otto, which, using compression, is a very much 
better engine. That worked with a gas slide, with a gas ignition ; 
and the importance of that here is that the ignition was at the gas 
port, just as it is in Otto, where you have naturally and necessarily 
the richest portion, because you have it unmixed with residuum. 
There is more residuum, which would make an appreciable differ- 
ence in the dilution of the Hugon. You lit it just at the point 
where it entered, just as you do in Otto, and in the same way you 
had the advantage of igniting at the richest part. If there is 
anything in the first claim, it is anticipated. His own opinion was 
that, excepting as inert gas, the residuum is no g It is best 
when it is thoroughly mixed up and not segregated, as Otto 
hoasts; and even then it is inferior to dilution by air, 
because the dilution by air leaves the gas cooler. He saw no 
advantage whatever in Otto's No. | modification. It was 
quite customary to draw in air separately from gas in the early 
engines; they did not say first air and then gas; they drew them 
in at two different ports. There is nothing novel in drawing in 
gas and air separately. There is not one atom of evidence that 
No. 1 Otto was a little better than Lenoir. It was the same thing 
excepting that the mixture was not so complete; it was not made 
outside. It would be better that it should be made outside. Mr. 
Otto does seem to give some evidence to the effect that even No. 1 
would be better than Lenoir, and it is characteristic of the evidence 
in this case on behalf of the plaintiff. He says this:—‘‘I took a 
Lenoir and I made a slide so that when I used that slide it drew 
in air first. I worked itas a Lenoir. I worked it drawing in air 
first. I found less shock when I drew in air first.” This 
question was put to him:—‘ Did you use the same mixture 
in your combustible charge in both cases?—Yes I did.” Then 
what was he comparing? He was comparing drawing in for 
the Lenoir simply a charge; using it the other way, he was dilut- 
ing that charge with a lot of air. In other words, he was working 
with a more dilute mixture, and he says there was more shock in 
one case than in the other. What possible comparison is there? 
Everybody knows if you work with a dilute mixture you have less 
violent action than with a stronger one. That is the sort of 
evidence—the same sort of thing that Mr. Imray talked of using— 
an engine either with charge, or with residuum. He asked him 
how about the comparison. ‘* Was not the mixture you used in 
the two cases the same? Yes.” Very well then, in one he was 
using it diluted with inert gas and the residuum, and in the other 
he was using it undiluted. Of course there is more shock—who 
suggests there is not? That inert gas took up the heat, and 
therefore prevented the explosive action, was the ABC of all 
gas motor questions. That was always understood. Nobody 
thought when they were working with 10 and 11 to 1 in the 
Lenoir, there was not inert gas, and that inert gas was not valu- 
able. They all knew that it prevented the combustion being so 
rapid. There is no tittle of evidence that No. 1 worked better 
than the Lenoir. It would not. It would probably work just 
about the same, because everything would be mixed up. All the 
evidence as to the excellence of working is as to the compression 
engine. Of course he was not going to suggest that a compres- 
sion engine is not better than a non-compression engine. If 
Lenoir could have got a compression engine, he would have 
knocked his own out of the field, But the difficulties were very 
great. Now with regard to Lenoir. Lenoir also operates as a 
= publication—not the engine, that of course is prior user— 
us the specification which describes the engine. The specification 
that describes the engine has one peculiarity in addition to those 
engines that his witnesses have seen in working. He bad no doubt 
himself that engines were made exactly like the specification, but 
he was not prepared to say that he could prove conclusively, 
though he might be able to get evidence to prove that there were 
engines made in this country which had all the peculiarities of the 
Lenoir’s specification. Lenoir’s specification describes the pecu- 
liarity very clearly, and I think all those my witnesses have 
seen, worked without this peculiarity. But the specifi- 
cation distinctly propores making engines with this pecu- 
liarity. Now, my lord, the user is one thing, the specification is 
another. I only want to show what Lenoir suggested to the public 
in the specification. The engine was very simple. It is really 
Wright’s engine with all its complications cut away, and all 
questions of compression cut away. It is the simplest gas engine 
that can be imagined. Suppose the piston is at the bottom of 
the cylinder, then the slide opens, and as the piston rises it draws 
its charge in to about half way. Then the slide closes, an electric 
eg ignites the charge and drives the piston the rest of the way. 
hen the exhaust valve opens at the bottom, the piston begins to 
descend, driving the products of combustion out and drawing in 
the charge. When it has got half-way the charge explodes, and 
drives it down, and drives out the products of combustion. It does 
not go right to the bottom. When it begins to rise again it not 
only has the little residuum which was left at the bottom, but all 
the space between the cylinder and the face of the valve, which 
cuts off the gas supply, is full of residuum, As this rises, it begins 
to draw first that residuum in, and then as it goes on drawing, it 
draws the gas and air which come after it. There was always a 
esiduum coming in first, and then the charge. I+ goes about one 
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half the stroke. Then there comes the electric spark again, and 
then it is driven from end to end. You admit the charge at each 
end, and blow the thing alternately one way and the other. It is 
a double-acting engine, and it worked admirably as a double-acting 
engine. Lenoir, in his specification, proposes a little modification 
of that. He says: I will make the slide so that it lets air come 
in before it lets the gas come in. The first thing is it opens, 
and the residuum is drawn in. Then a little air comes next, 
and then air and gas. Asa consequence of that, the gas is cut 
off before the air, and then a lot of air comes in afterwards, 
That is what he proposes. The consequence of that would be that 
there would be a residuum at first, then a litle air, then a charge, 
then a good deal of air. Now, if that were so, and ignition took 
place, then there would be segregation. There would be the air 
separate from the charge. It is suggested that there would not be 
ignition. The reason why they say there would not is this. They 
say he has shown his electric spark at the bottom of his cylinder, 
and there would be air following, and therefore it would be in the 
wrong place. He suggests it may be put at the side, and I believe 
we shall have evidence to show that they did sometimes put it 
at the side, and it worked better there, but that is a mere detail. 
He had very little doubt that the history of the matter is this :— 
Lenoir wanted to let in air first for a reason that was not at alla 
stupid one. The residuum is at a great temperature, and when 
the charge comes in it may be lit by that residuum, and, in fact, 
the difficulty of making big gas engines is that. Well, he let ina 
little, as he says, to neutralise the carbonic acid. He could not 
help thinking he meant to neutralise this heat, though he does not 
describe it. People found, however, that in those engines it was 
not necessary. It very likely gave rise to difficulties, whether it 
was the difficulty of ignition or something else, and they cut off 
gas and air together. They did all their dilution outside by regu- 
lating the gas cock, so that it worked properly. He had now been 
through the specification. He had shown what the claim is, and 
what it purports to do. He had dealt with the question of whether 
it does or does not do so, and read the judgment, and had shown 
what the interpretation put on the patent by the Court of Appeal 
was, and how far he said that was unsustained by fact. He Re gone 
through the prior publications and the prior users, and had shown 
how they bear on the question. Now, in conclusion, he wanted to 
draw his lordship’s attention to the issues of fact that he wanted 
to prove for the purposes of his case, The first thing is that an 
explosion is the — rise of pressure produced by the development 
of heat from combustion heating the total gas in the chamber, and 
that its explosiveness is measured by the extent to which the pres- 
sure rises and the time it takes to rise. With regard to that, it 
does not seem that there is really any controversy on that point. 
He should call Dr, Hopkinson, who has the advantage of being not 
only a most experienced mechanician, but one of our very best 
mathematicians, who is an authority on thermo-dynamics. The 
next thing is that in explosiveness, as defined in that way, Otto’s 
engine far exceeds the practical engines that preceded it. By 
‘“* practical” he meant the working engines that preceded it, 
namely, the Hugon and the Lenoir. Then he proposed to show 
that shock depends on the rapidity of rise of pressure. Then, to 
reduce the rapidity of the rise of pressure, you must use dilution, 
other circumstances being the same. He proposed next to show 
that the Otto indicator diagram is just what would be due to such 
resultant dilution as there is in that case. In other words, that 
there is nothing in the Otto diagram which points to anything 
more than dilution of the entering charge by the residuum. Next 
he pro to prove that there is no special advantage in residuum 
beyond its being an inert gas, and there is a disadvantage that it 
isa hot one. Then, that the alleged cushion in Otto does not as a 
fact exist; and supposing the stratum—the segregation, if he 
might so call it—did exist, it would not be advantageous ; it 
would not prevent shock, and it would not be new. He should 
then prove that if Sir Frederick Bramwell’s definition of explosion 
be taken, none of these mixtures are explosive. If there is com- 
bustion after the maximum pressure it is not an explosion ; then 
all engines are on a par, and continuous combustion is the pro- 
perty of all explosive gases. The learned counsel then indicated 
in general terms the nature of the principal evidence he pro- 
posed to give, and thought he shou! be able to show that Otto’s 
first claim is either not new if it ‘s true, or it is not true if 
it is new. If, then, that claim goes, it was quite sufficient for him. 
It was not a question of trying .o upset a patent, substantially 
good, because there has been a claim for some trivial detail put in 
which was not novel and ought not to be put in. It was a claim 
by which invention had been throttled by Dr. Otto during all 
these years, There was plenty of room for independent inven- 
tion on the lines of Barnett, and plenty of room to develope many 
different kinds of gas engines, but by his claim which said that 
whenever there was residuum coming in before the charge, you are 
infringing Otto’s patent, although his learned friend admitted that 
every single engine that ever was made had that peculiarity— 
by such a claim as that, unfortunately upheld by the Court of 
Appeal because the evidence put before them so inadequately taught 
them the real facts of the case, he has been able to keep back 
invention all this time. He does not deserve his patent if he was 
right, and if the case he put before his lordship is right, that it is a 
delusion and an imposture that there is this cushion or this 
stratum of incombustible gas near the piston, or if it is a delusion 
that it does the good that he says it does. He has been having the 
advantage during the most critical time with reference to gas 
engines of controlling the whole market, due to the fact that 
electric lighting has caused it to be very important to have an 
immense number of little engines in places where there is not much 
skill, there has been a vast d i for gas engines, the advantage 
of which has all gone to Dr. Otto because of that claim. Without 
that claim all he could say was he might have gone on and sold his 
engines in any numbers. He did not think there could be a case, 
if his case is right, in which a patentee could be more justly 
punished by his patent being made bad until he purged it than in 
this particular case. It is the widest possible claim, and a claim 
not in the least expressing his engine and not in the least being a 
claim for the engine which is contained in the fourth and fifth 
claims, but it is a claim for a supposed general principle, the use- 
fulness of which is ni/ and the novelty of which is nil ; but it is a 
mere laudation only, if he might say so, of a common defect in all 
gas engines, Then with regard to the second claim, he would only 
say one word. The second claim he submitted fails entirely if he 
could get in Beau de Rochas. Beau de Rochas’ cycle is exactly the 
same, Beau de Rochas’ —— necessarily implies the existence of 
space at the end of the cylinder, and, therefore, he had no doubt 
whatever if he could persuade his lordship that that was suffi- 
ciently published, he should be able to upset the second claim, 
which would also upset the patent. The publication he proposed 
to put before his lordship was this. There was the copy in the 
British Museum ; the fact that it was catalogued and remained 
catalogued for fourteen or fifteen years before the patent was 
taken out; the fact that a descriptive title of the book was in 
Lorenz, which is perhaps the book best known as a book of refer- 
ence for French books, which was not only in the British Museum 
and in the reference wore | of the British Museum, so that it is 
absolutely open for consultation by the public, but was in many 
oo libraries, and is principally used by people who consult those 
ibraries. ‘ 

Mr. JUSTICE PEARSON : I have no evidence of that kind. 

Mr. MOULTON said he proposed to put evidence of that kind 
before his lordship. 

Mr, JUSTICE PEARSON : The only evidence before me at the pre- 
sent moment is that, that in addition to the actual book being in 
the British Museum and catalogued under the name of “ Beau de 
Rochas,” it is also in Lorenz’ catalogue under the name of ‘* Beau 
de Rochas.” Ihave not before me that that catalogue is reason- 
ably even well known in this country. 

msiderable discussion then took place as to the admission of this 
book, the learned judge finally stating that he had considered the 
matter very seriously in his own mind, after the first day on which 








the matter was brought before him, and the question he put before 
himself was this: Ought I, or not, to consider it sufficient that the 
book is in the British Museum, in a public library, where, accord- 
ing to the rules of that library, it is accessible to the whole world? 
He had come to the conclusion that a book of that kind ought not 
to be considered part of the public stock of learning, unless it is 
there in such a way either that any person who wants to get some 
information on this kind of subject reasonably may be supposed to 
go to that part of the library and get the book, and inasmuch as 
the book was not in the reading-room, but in a part of the library 
not accessible to the public, and could only be obtained by a written 
order for the book, which would be a written order under the name 
of the author; and he thought he should be going beyond any case 
he knew, and far beyond the Plimpton case, if he said that such a 
book was a part of the public stock of knowledge. On the present 
evidence, he might say, he should refuse it. The learned Counsel 
then resumed his seat, 
(Zo be continued.) 








LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Coot, built for the Cork Steamship Company 
by Messrs. Wm. Gray and Co., and engined by the Central Marine 
Engineering Company, of West Hartlepool, went on her trial trip, 
on the 20th inst., from that port to the Tyne. The oe 
dimensions of the vessel are:—Length, 270ft.; breadth, 37ft.; 
depth, 18ft. 6in., with ’tween decks laid, and having a carrying 
capacity of 2650 tons. She is of well-decked type, with poop aft, 
with handsome saloons and cabins for officers and passengers, long 
bridge carried forward of the foremast, and which accommodates 
the crew. Fitted with four hatches, four winches, Clarke Chap- 
man’s capstan windlass. The engines are on the triple expansion 
principle of the special type of the Central Marine Engineering 
Company, and similar in design to those of the s.s, Enfield, which 
have done excellent work on the first voyage to the Black Sea on a 
small consumption of coal. The dimensions of the engines are :— 
Cylinders, 194in., 324in., and 53in., with a stroke of 36in. They 
are fitted with Mudd’s reversing gear, and provided with steam by 
two single-ended boilers of Siemens steel, fitted with Fox’s corru- 
gated furnaces. The working pressure is 150 lb. per square inch. 
As the ship when taken on trial was very light, having no cargo, 
no speed trial of any value could be made, but she ran about 
10 knots per hour by the log against wind and tide with consider- 
able rolling at times. The chief object of the trial was, however, 
to test the working of the engines under ordinary conditions at sea. 
We are informed that the engines worked admirably, and were run 
at 70 revolutions per minute ; the long bearings which the Central 
Marine Company always uses were effectual in entirely preventing 
any sign of a tendency to “ heating.” 

On the 20th inst. Messrs. J — L. Thompson and Sons | hed 





supply of steel, has together determined them not to extend their 

resent works, bat to erect altogether new works close to Newport, 

fonmouthshire. The rates which they have at present to pay for 
conveyance to the coast are about 13s. per ton to Liverpool and 
17s. per ton to London. By shipping from Newport to Swansea 
these rates will be wholly avoided. An extensive site has already 
been purchased, and estimates are in Messrs. Baldwin’s hands for 
the erection of plant and machinery. It is hoped that ultimately 
the new works will reach a capacity of perhaps 4000 boxes a week. 
A private limited liability company, under the title of A. Baldwin 
and Co., Limited, is being formed to run the new works, and a 
large capital will be invested. Some months ago the firm closed 
their tin-plate works in Wolverhampton, since the situation had 
become unprofitable. 

Prices of sheets and medium and common bars are without much 
change on the basis of £6 2s. 6d. to £6 5s. for sheets of 20 gauge ; 
£6 10s. to £6 12s, 6d. easy for 24 gauge, and £1 additional for 27 
gauge. Common bars are £5 10s. down to £5; ordinary bars, £6; 
and marked bars, £7 10s. and £7. 

The list of Jobn Bagnall and Sons for the new year is :—Bars, 
lin. to 6in., £7 10s. ; 64in. to 9in. flat bars, and 3%in. to 4in. round 
bars, £8; 4tin. to 4tin., £8 10s.; 42in. and 44in., £9; 4in. and 
44in., £9 10s. ; 4Zin. and 5in., £10. As to rounds only, the large 
sizes are :—5in. and Sjin., £10 10s. ; 5gin. to 5Shin., £11; 5Rin. 
and 5jin., £11 10s.; 54in. and 6in., £12; 6}in. and 6bin. £13. 
Hoops and angles are quoted £8, and rivet iron £9 to £10, accord- 
ing to quality. Sheet quotations are :—20g., £9; 24g., £10 10s. ; 
and 27 g.,£12; but these quotations are hardly more than nominal. 
Boiler plates are £9, £10, £11, and £12, according to quality. 

Staffordshire ironmasters are still confronted with continental 
competition. South of England iron merchants are now buying 
common bars f.o.b, Antwerp £3 15s. per ton, and after paying 
carriage they can get them delivered into their warebouses at 
male under the prices which would be required for Staffordshire 
iron of similar make. : 

The manufacture of galvanised sheets is increasing, which is 
hardly a welcome fact in view of the already severe competition in 
this branch of trade. Messrs. George Adams and Sons, of the 
Mars Ironworks, Wolverhampton, are at the present time erecting 
a galvanising plant, and as the firm is one with abundance of 
capital and a great deal of enterprise, the new departure is likely to 
be a matter of some trade importance. 

Works for galvanising wrought iron tubes for water pur- 
= are also being just now erected in Wolverhampton by Messrs. 

rand, who, under the title of the King’s-hill Galvanising Com- 
pany, already own galvanising works at Wednesbury. 

In the pig iron trade, all-mine hot blast is quoted at 55s., 
medium qualities ranging from 40s, up to 45s., and common cinder 
pigs from 32s, 6d. to 35s. The current quotations of 54s, for 
hematites are steadily adhered to, and the Derbyshire and North- 





from their shipbuilding yard, North Sands, Sunderland, the steel 
steamer Hubbuck, built for Messrs. W. Lund and Partners, of 
London, for the Australian wool and passenger service. The vessel 
is of the following dimensions, viz.:—Length, 338ft.; breadth, 
40ft.; depth of hold, 25ft. 6in., with a total displacement of about 
6000 tons, having double bottoms fore and aft for water ballast, on 
the longitudinal cellular system. The vessel is built on the three- 
deck rules, and is of the highest classification at Lloyd’s. The 
engines, which are of 1800 indicated horse-power, are being built 
by Messrs. J. Richardson and Sons, of Hartlepool, and are of the 
triple expansion type, designed to develope power for a speed of 
11 knots with very economical consumption, constructed under the 
superintendence of Mr. A. Thomson, of the firm of Thomson and 
Port, of London. 


The s.s. Selembria, chartered by the Falkland Islands Meat 
Company, has recently been fitted with cold air machinery and 
chambers for carrying cargoes of frozen meat on a more extensive 
scale than has yet been attempted. The two main forward holds, 
the after hold, and the tween decks both fore and aft, are insulated 
and estimated to contain about 950 tons, or 30,000 carcases of 
mutton. The cold air machines are four in number, and are fixed 
in the forward ’tween decks, distributing the air by means of 
trunks to the various chambers fore and aft. As it is intended to 
freeze the meat on board this vessel while lying in harbour at the 
Falkland Islands, a portion of the ’tween deck is utilised for freezin, 
the carcases solid as soon as they are brought on board. The col 
air machinery was supplied by Messrs. J. and E. Hall, of Dartford, 
the entire fitting out of the ship with the refrigerating chambers 
and appliances having also been carried out by them. Mr. G. A. 
Goodwin acted as consulting engineer for the meat company. The 
-~ sailed about eight weeks from the commencement of the 
work, 

On the 19th inst. the steam fishing cutter Lindsey, built and 
engined by Messrs. Earles Shipbuilding and Engineering Company, 
Hull, for the Boston Deep-sea Fishing Company, was taken on her 
trial trip. The following are the particulars of the vessel :—Length, 
p.p. 100ft. ; breadth, extreme, 20ft. ; and depth of hold to top of 
floors, 10ft. 6in. The vessel is fitted with patent windlass worked 
by messenger chain from a 6in. by 10in. steam winch of Earle’s 
special make and design. She is propelled by a set of compound 
engines on the triple expansion system, also made and fitted by 
Messrs. Earles, and having cylinders 1l}in. by 17in. and 30in. 
diameter by 2lin. stroke, and supplied with steam from a steel 
boiler made for a working pressure of 1501b. to the square inch. 
Owing to the extremely foggy weather the vessel could not be taken 
on the measured mile off Withernsea. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE political excitement of the week has not been favourable to 
business. It has induced in some circles a return of a spirit of 
unrest, and affords buyers a further excuse for continuing to stand 
off the market. The year is so far one tamely, and the 
demand is nothing like equal to the supply. 

A new feature in trade has appeared this week in the action 
which has been taken by Messrs. W. and J. 8. Sparrow and Co., 
of Bilston, a firm of long experience, and occupying an important 
position in the trade. Realising that selling prices are still on the 
decline, Messrs. Sparrow are dissatisfied with the reduction of only 
5 per cent. in millmen’s wages which has been declared by the 
acheter to the Wages Board. Anticipating that 5 per cent. 
would be the amount of Alderman Avery’s drop, they, before the 
award came out, gave their millmen notice of a 74 per cent. drop. 
The workmen have now declined to accept the reduction, and the 
firm have locked them out. Puddlers’ wages Messrs. Sparrow are 
satisfied to reduce only 5 per cent., but they hold that millmen 
ought certainly to fall 74 per cent. Up to the time of this dispute 
the firm have been members of the Wages Board. There is now 
some nage ta that, if the workmen prove obstinate, the firm 
will close their works and retire from trade, for they have long 
been complaining of the profitless prices. 

The wages’ dispute at Messrs, J. B, and 8. Lee’s Albion Ironworks, 
West Bromwich, continues, the mill hands continuing to resist 
the proposed reduction of 10 per cent. for which the firm have 
given notice, owing to special circumstances, 

Another new feature of trade is a determination come to by 
Messrs. E. P. and W. Baldwin, of the Wilden and Swindon Sheet 
Tron and Tin-plate Works, which are situated on the bordersof South 
Staffordshire and East Worcestershire, This firm are desirous of 
——— their tin-plate manufacture, but the heavy railway 
rates, the importance of being near to a cheap and plentiful 





ptonshire makes realise 38s. to 40s. It is thought that the 
restricted output in those districts will have a tendency to 
strengthen Staffordshire makes. 

Constructive engineers here continue to be visited by London 
representatives of Belgian and German makers of rolled iron 
joists, seeking orders in competition with the joists rolled by 
Messrs. Dorman, Long, and Co. The foreigners are evidently 
determined not to allow English makers to have the business with- 
pn th struggle. They are prepared to underquote the English 
make, 

Messrs. Dorman, Long, and Co.’s price list, for quantities of 
5 tons and upwards, f.o.t. works at Middlesbrough, is for plain 
rolled joists, 18in. deep x 7in. x 7in., £7 ; 16in. x 6in. x 6in., £4 15s.; 
14in. x Gin. x 6Gin., £412s. 6d.; 12in. x 6in. x 6in., and 3in. x 3in. x 3in., 
£4 10s.; 10in. x 5in. x 5in., and Sin. x 5in. x 5in., £4 10s.; 8in. x 4in. 
x4in., and 3in. x 1ljin. xljin., £410s. Rolled joists with flanges 
are £6 to £6 5s. per ton. Channel iron is £5 5s. to £5 15s. and on 
to £6 5s., according to section. Equal-sided angles, £5 10s., £5, 
and £4 10s., according to section ; also6 x 6 x 7, £6; and8 x 8 
x 4, £8. Square edge and obtuse angles, £5; and unequal-sided 
angles of 8 x 44 x 4, £7. Plain tees are £510s.; bulb tees, £6 10s., 
£7 10s., and £8 10s.; bulb angles, £5 10s., £6 10s., and £7; bulb 

» £5, £5 10s., £6, and £7; half-round bars, solid or hollow, 
£5; opposite angles, £6 10s.; hatchway iron, £6 and £5 10s.; and 
pillar iron, £6. 

The rolled iron joists are guaranteed to bear a tensile strain of 
21 tons per 7 eves inch. Best best iron or steel joists are the sub- 
ject of specia quotations, The normal jengths in Messrs. Dorman, 
Long, and Co.’s list are :—Joists, up to 30ft.; angles and bulb 
bars, up to 50ft. ; tees and channels, up to 30ft. ; and bulb tees, 
bulb angles, and bulb bars, 40ft. The firm state that they keep a 
constant stock of 5000 tons at their Middleskrough works, includ- 
ing all sections and various lengths. 

The demand for Middlesbrough rolled joists is less conspicuous 
in this district than it would be but for the considerable distance 
which separates the two districts, and the consequently heavy 
railway freights. The railway charge on lots of under two tons is 
30s., and the carriage on Belgian iron from Thames to Birmingham is 
less than this. The sizes as to which local eugineers find it most 
to their advantage to buy of native manufacture are those of 16in., 
12in., and 10in. 

It is a cause for gratification to this district that during the dis- 
cussioa at the late meeting of the Liverpool Engineering a 
when Mr, A. J. Maginnis read his paper upon the unaccountable 
failure of Bessemer steel in marine boilers’, prominent mention was 
made of the composite steel manufactured by the New British Iron 
Company, Corngreaves. This metal being a combination of iron 
and steel, is supposed to have all the advantages of both, without 
weaknesses of either. It was represented as being 7 

i 


valuable where welding is required, this being always a difficult 
operation with ordinary steel. 
The coal trade shows very little improvement, and the pits are 


all making short time. The very best collieries on Cannock Chase 
are realising 10s. for all deep coal; 9s. for deep one-way ; 8s. for 
deep kibbles ; and products of the shallow seams 1s. per ton less 
for the respective descriptions. Second-class collieries are realising 
9s., 8s., and 7s. for their deep seam qualities. Staffordshire iron- 
works mill coal is 7s. ; furnace coal, 7s. to 9s. ; forge, 5s. to 6s. ; 
and steam, ‘is, 

At a meeting of the Birmingham Chamber of Commerce last 
week, it was proposed to convene a conference of manufacturers 
and railway freighters to consider a scheme for improving the 
water communication between Birmingham and the Bristol 
Channel ports, more particularly for widening and deepening the 
canal between Birmingham and Worcester. 

Many of the hardware manufacturing firms here are for the 
present employed upon stock in anticipation of the spring demand, 
and they are giving attention to the bringing out of improved 
patterns, or altogether new goods, for the coming season. This 
feature is seen particularly among the japanners and tin-plate 
workers. 

Orders in the lock trade are arriving slowly, yet the leading 
firms in the brass cabinet branches are keeping their hands 
steadily engaged. Australia and the East Indies are the prin- 
cipal export markets at date, but the lines are not very large. 
German competition continues to be a matter of considerable 
complaint. 

The Speedwell annual show of cycles, which was to have taken 
place in Birmingham on the 3rd of February, will be postponed 
until the 13th of March. This ccarse has been adopted princ®. 
pally to suit the convenience of continental buyers, and has inet”. ~ 
with the approval of the principal makers. +96 

A public meeting was held at Smethwick, near Birmingham,-on 
Monday, under the auspices of the National Amalgaginated 
Society of General Toolmakers and Machinists, to considér the 
depression in trade. A protest was made against the statement: 
that the depression was in part due to the action oi - trades: 
unions, and a resolution was passed pledging the meeting to sup- 
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port trades unionism, organisation being considered to be the only 
remedy for the distress. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business all through the iron trade of this district 
continues dull, and so far the year has brought forward only very 
discouraging results. Trade has never recovered from the general 
quietness which settled over it just prior to the Christmas holidays, 
and the first month of the year closes with no weight of business 
having come forward, or with anything in t to encourage 
hopes of any early improvement. The only direction in which 
trade would seem to have taken a turn for the better is in the 
United States, but too much importance would seem to be attached 
to the reports of improvement which have recently been received 
from that quarter. Any improvement that has taken place in 
America has not yet resulted in inquiries being sent over here, 
except for a few moderate parcels of hematites, and the improve- 
ment in the United States will have to undergo considerable further 
development before it results in actual business being given out in 
this country of sufficient weight to make itself materi felt. In 
the meantime the home trade of this country, if it does not get 
actually worse, shows no sign whatever of improvement. Pig iron 
makers experience great difficulty in getting consumers to take 
deliveries of iron they have bought. There are very few of the 
finished ironworks that have not had to go on short time, whilst 
prices all round are exceptionally low, with no one disposed to buy 
except from hand to mouth. 

About an average attendance was brought 
chester iron market on Tuesday, but business all through was very 
flat. For pig iron some little inquiry was reported; in most 
instances, however, the prices offered by buyers were lower than 
makers cared to accept, and the actual transactions resulting were 
few, and small in weight. Nominally there is no very material 
change in the quoted list rates for either local or district brands, 
but when business is done buyers have to be met with some con 
cessions, and the average basis of selling prices does not exceed 
37s. 6d., less 24, for the cheap district brands, and 38s. 6d. to 39s., 
less 24, for local and the better class Lincolnshire irons, delivered 
equal to Manchester. For outside brands prices are extremely low. 
Good Scotch iron, delivered at Runcorn or Liv 1, can, taking 
into consideration the carriage, be bought at felis ie ee ton under 
the price of Glasgow warrants, and good foundry Middlesbrough 
at about 40s. 4d. net cash, delivered equal to Manchester. 

Hematites remain tolerably firm at about 53s. 6d. to 54s., less 
24, for good foundry qualities delivered equal to Manchester ; but 
the business doing at present is still only small. 

Rather more inquiries are reported in some quarters to be coming 
out for manuf: iron, but there is no appreciable improvement 
in the actual business doing. Orders come forward only in driblets, 
and prices are cut extremely low. One or two makers are still 
quoting £5 5s. for bars, delivered into the Manchester district ; but 
for good ordinary Lancashire and North Staffordshire qualities the 
average basis does not exceed £5 2s. 6d.; hoops, not more than 
£5 12s. 6d.; and local made sheets, £6 10s. to £6 12s. 6d. per ton. 

In the metal market trade is in a very depressed condition, and 
there is keen underselling to secure any orders that are being given 
out. Delivered into the Manchester district, the quoted prices are 
about 53d. per lb. for solid drawn brass locomotive tubes, 6}d. 
ditto condenser tubes, 7d. to 74d. solid drawn copper tubes, 5d. 
brass wire, 7d. copper wire, and 5d. per Ib. for rolled brass. 

In the engineering trades the wages question still absorbs the 
chief attention, and during the past week further notices of reduc- 
tion affecting a large number of men have been posted in this dis- 
trict. A combined meeting of representatives of the various trades 
union societies affected by the reduction has been held to consider 
the matter, and a resolution } mene oo that the Employers’ Association 
should be asked to receive a deputation composed of representatives 
of the various trade societies. This request has been under the 
consideration of the Iron Trades Employers’ Association, and it is 
to be hoped that some arrangement may be come to by which the 
matter may be amicably adjusted without any disastrous struggle 
being entered upon between employers and employed. 

Messrs, Craven Bros., of Manchester, have converted their firm 
into a private limited company, with the object uf admitting the 
junior members of their families into partnership. The name of 
the company is Craven Bros., and the business will be carried on 
under the same management as before, Messrs. William and John 
Craven being the managing directors. 

In the trade business generally is only dull, with pits in most 
cases barely working full time. The recent severe weather has 
naturally produced an extra demand for house fire coals, but there 
has been no actual pressure, whilst all other classes of fuel still 
meet with a very slow sale, and common steam and forge coals and 
inferior descriptions of slack are a drug with very low sellers in the 
market. At the pit mouth prices average 8s. 6d. to 9s. for best 
coals, 7s. to 7s. 6d. seconds, 5s. 6d. common, 4s. to 4s. 6d. burgy, 
and 2s, 6d. to 3s. 6d. for slack, according to quality, with one or 
two special sorts fetching 4s. per ton. 

For shipment there has been a moderate demand, with 7s. 3d. 
per ton about the average figure for steam coal delivered at the 
high level, Liverpool, or the Garston Docks, but 7s. is taken where 
sellers are at all under the necessity of pressing sales. 

The committee of the Manchester Coal Exchange have this week 
issued their report and balance sheet for 1885. There has been an 
increase of thirty-eight in the number of subscribers over last year, 
and the balance of profit has been raised considerably. The com- 
mittee point out that the success attending the operations of the 
past year—a year marked by severe depression in trade—augurs 
well for the future welfare of the Exchange. The revenue account 
shows an income of £215, of which £212 is from subscriptions, 
against which there has been an expenditure of £169, leaving a 
balance of profit of £46, which, added to previous similar balances, 
brings the total balance of profit in hand to over £200. The annual 
meeting is to be held next Tuesday, and Mr. John Rawcliffe, of 
Preston, has been nominated, without opposition, to the office of 
president of the E for the ensuing year. 

Larrow.—There is a much better tone in the hematite pig iron 
trade of this district, and makers are in a better position for orders 
than they have been for a considerable time. The demand, espe- 
cially for Bessemer iron, has improved all round, and the consump- 
tion of this class of metal is likely to increase in ratio with the 
improvement which from time to time takes place in the steel 
trade. The demand for the latter has of late improved, and 
makers are better sold forward than they have been for some time. 
The output of pig iron has been increased by the blowing in of 
several furnaces, and the belief is entertained that a farther 
increase in the production will be necessary so soon as the spring 
season starts. Prices for iron and steel are rather higher. Iron 
ore has been largely sold forward in heavy parcels at fuller prices 
than have lately been ruling. Upwards of a twelvemonth’s delivery, 
representing nearly 1000 tons per week, has been sold at an advance 
of 1s. per ton on present quotations. 

A local contract for a large delivery of steel plates has been 
made with the Steel Company at Barrow, and it is believed this is 
but the inauguration of a trade for which the town and district is 
eminently adapted, and by which other local industries, such as 
shipbuilding, which at present is in a very depressed condition, 
will be benefitted. 

* There is every prospect of a strike in this trade this week, owing 
»*-tosthe notice of the masters to reduce the earnings of the work- 
~ sen 10 per cent. 

Av arrangement has been come to between the Corporation of 
Barrow and the contractors for the new municipal buildings to pull 
down. the present defective tower and rebuild it to a height of 
170ft. on a better foundation. By this agreement much unneces- 
~~ ae expense and great difficulty has been fortunately 
avoided, 


ther at the Man- 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tuer Yorkshire Miners’ Association held a meeting at Barnsley 
on Monday, to decide upon a scheme of settling the wages disputes 
of the future. Mr. Benjamin Pickard, M.P., who is the secretary 
of the Association, speaking the same evening at Water, indicated 
the broad outline of what the miners propose. They desire to 
form a Board of Conciliation—nine working men and nine em- 
ployers—‘“‘ to discuss with freedom any question which might be 
brought before them.” Mr. Pickard says that when that 
scheme is put into operation, when the working men and their 
employers or their representatives could meet together and take part 
in such discussions on common ground, without fear or favour, 
“there was no doubt that to a large extent the great social pro- 
blem as to whether a man should be allowed to live and enjoy life 
in that country would be almost solved.” Mr. Pickard is very con- 
fident that after that day’s Council meeting, as far as Yorkshire 
was concerned, the days of strikes would have gone by, and, he 
trusted, gone by for ever. Of course, a joint committee is all 
right, as far as it goes, but no amount of free discussion between 
eighteen men will settle a wages dispute either in the coal or any 
other trade. What is wanted is an accepted standard price of 
coal, according to which wages may rise and fall as values fluctuate 
above or below the basis agreed upon. Any arrangement which is 
not automatic in its operation cannot fail to be unsatisfactory. 
The Board of Conciliation would be useful in settling the many 
minor disputes which crop up in working a colliery, and frequently 
lead to serious results in the management of mining property. 

The strike at Messrs. Richard Hornsby and Sons, Spittlegate 
Ironworks, Grantham, still continues. The men have offered to 
resume work if they were allowed to make time and three-eighths, 
but this has been refused, the employers standing out for time and 
a quarter wages. The agricultural implement trade is not so brisk 
at present as it was a few months ago. Another wages ne 
has occurred in this district—the Norfolk Foundry, Ecclesfield— 
where Messrs. Green and Co. have submitted a new price list, 
which the men regard as equal to a reduction of wages in certain 
cases. Messrs. Green disclaim any desire to lower wages, main- 
taining that the change is simply one of management. It is the 
iron moulders who are affected. The firm desire that in future 
moulders’ castings should be priced at so much each, or set, instead 
of being paid for at so much per cwt. as heretofore. It is not ex- 
pected that the dispute will have any serious results. 

The report of the Sheffield Chamber of C and Manu- 
factures, submitted to the twenty-ninth annual meeting on the 
28th inst., deals with a ber of interesting subjects. The 
Chamber regrets that the question of appointing a Minister of 
Commerce ‘* seems to have dropped out of the range of practical 
politics.” The Chamber state that they are still of opinion that 

‘the benefits which must accrue to the commercial interests of the 
country by their being placed under the superintendence of one 
high official responsible to Parliament would be great.” In March 
last, in consequence of a communication from Mr. Strachey, 
H.B.M.’s Chargé d’Affaires at Dresden, asking for informa- 
tion as to German tariffs upon Sheffield goods, and making 
serious inquiries as to the course of trade between this 
country and Germany, the Council appointed a committee 
to consider the matter and send to Mr. Strachey such information 
as they could collect. Mr. Strachey has recently issued a very 
interesting report upon the subject of commerce between this 
country and the German Empire. He has acknowledged the value 
of the information sent to him from Sheffield. The Chamber 
strongly urge the Government to persist in pressing upon Spain 
the claims of British commerce to be more justly treated, and 
they have given notice of their intention to propose a resolu- 
tion at the next annual ting of the A iated Chambers of 
Commerce, approving of the view of the negotiations set out vy 
Lord Salisbury, in his despatch dated 25th July, 1885, expressing 
the doubt they feel that the course of conduct adopted by Spain 
will be persevered in, and urging the Government yet once more 
to enter into negotiations to secure most-favoured-nation treat- 
ment. Satisfaction is expressed at the announcement that the 
Government contemplate spending £1,000,000 annually, in addi- 
tion to the amount usually spent, upon public works in India, and 
that this amount was principally to be devoted to railway con- 
struction. Railway terminal charges, railway rates and charges, 
rating of machinery, the Royal Commission on the Depression of 
Trade, and the opening up of new markets by the annexation of 
Burmah, are other subjects brought before the Chamber on the 
report of the Council, who ‘‘feel that the present depressed state 
of trade cannot be ameliorated more speedily than by the acquisi- 
tion of new markets for the goods of the district.” In conclusion, 
the Council regret they cannot report any improvement in the 
trade of the locality. 

















THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

No improvement is yet discernible in the Cleveland pig iron 
trade, aa small lots only are being sold and purc - Last 
week No. 3 g.m.b. changed hands at 31s. per ton for prompt 
delivery ; that price being 14d. per ton less than any accepted in 
recent times. At the market held at Middlesbrough on Tuesday 
last the feeling which prevailed was as despondent as ever. Con- 
sumers showed, however, some disposition to buy for delivery to 
the end of June at 3d. to 44d. per ton advance on prompt rates, 
but sellers generally declined, believing they would do better when 
the shipping season commences. Makers are pretty well supplied 
with orders for the present, and keep out of the market. Mer- 
chants offer only small lots, and quote 3ls. per ton for prompt 
delivery, and 31s. 14d. for delivery to the end of February. 

There is no great demand for forge iron, and the price remains 
at 30s. 6d. per ton. 

Warrants are less firmly held than they were. Some holders 
are now willing to accept 3ls. 9d. per ton, and one or two sales 
have even taken place at 31s. 6d. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store is growing rapidly. During the week ending Monday last the 
increase was 5355 tons, and the stock now amounts to 155,253 tons. 

Shipments of pig iron have improved somewhat during the last 
few days. Up to Monday last 41,219 tons were exported, which 
is rather more than during the corresponding portion of January, 
1885, but about 3000 tons short of the December exports. 

There is no change in the finished iron trade, either as regards 


demand or prices. The plate-making firms have great difficulty in | p' 


getting sufficient specifications to keep their mills going, and the 
suspension of work at the shipyards is affecting their interests 
detrimentally. 

The strike still continues, and there is no immediate prospect of 
a settlement. Last week the men sent the following message to 
the employers, viz.:—‘* That we, the representative District Com- 
mittee of the Tyne and Wear, on behalf of the members of our 
society in this district, do hereby request the joint employers of 
both rivers to allow their workmen now in the dispute to return 
to their work at an early date on the same terms as previous to the 
stoppage, but immediately after the men have s the employers 
in each yard to supply the various sections of men—namely, 
age anglesmiths, rivetters, and caulkers—with lists setting 

orth the jobs on which the employers allege high rates of wages 
can still be earned, the masters and men to arrange the amount of 
reduction on each in each yard. Time wages in each branch to 
remain as at present.” The employers considered this not very 
intelligible communication on Saturday last, and unanimously 
decided not to agree to it. 

The men employed at Messrs. Bolckow, Vaughan, and Co.’s 
Eston blast furnaces have received notice of a reduction of wages 
ranging from 10 to 15 per cent, 

The distress in Middlesbrough continues very great. Over 4000 
persons are now in receipt of outdoor parish relief. Between 600 





and 700 are in the workhouse, and between 100 and 200 are waiting 
to enter. About one in twelve of the population are receiving 
assistance in some form from the rates, and £800 per week is being 
disbursed in that way. The committee appointed to collect funds 
for dispensing cheap dinners to children and others incapable of 
self-support — that they have been giving away about 8000 
dinners per week, At Stockton poverty prevails to almost as great 
an extent, Innumerable cases ot pitiable destitution are reported 
and vouched for by unimpeachable witnesses, A woman was seen 
pawning her children’s dresses at 6d. each, to obtain the means of 
procuring a scanty supply of food and fuel. Another woman had 
only a halfpenny-worth of bread to serve as dinner for herself and 
two children. These are but sample cases, There is a general out- 
cry at the folly of men striking under such circumstances, and so 
throwing deliberately away much of the income which might still 
fall to the share of northern towns, to support their populations 
till better times. ‘‘ Woeful want” is certainly now being aug- 
mented, if not caused, by ‘‘ wilful waste.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a somewhat improved tone in the Glasgow iron 
market this week, and business has been done at prices showing an 
advance upon those current during the last fortnight. But the 
business is almost entirely of a speculative nature. The week's 
shipments of pigs were 6051 tons, as compared with 4725 in the 
preceding week, and 6422 in the corresponding week of 1885, 
Since Christmas the total shipments have been 21,329 tons, against 
30,761 last year, and 37,754 in 1883, And not even the whole of 
the 21,000 is Scotch iron, as that amount includes about 2400 tons 
of Cumberland hematite pigs brought round to Glasgow for trans- 
shipment to the United States. The week’s addition to the stock 
in Messrs. Co: and Co.’s store is about 2800 tons, and it is 
certain that a very iderable i is taking place in makers’ 
private yards. There is a total decrease for the present year in 
the arrivals of Middlesbrough pigs in Scotland. 

Business was done in the warrant market on Friday at 40s. 2d. 
cash. The market opened dull on Monday at 40s., declining to 
39s. 114d., but afterwards becoming firmer in the afternoon, and 
closing at 40s, 14d., sellers after mage kg 2d, On Tuesday fore- 
noon business was done at 40s, 2d. to 40s, 3d. cash. In the after- 
noon transactions occurred at 40s. 2d. to 10s, 14d. cash, Business 
was done on Wednesday, at 39s. 10d. to 39s. 9d. cash. To-day— 
Thursday—the market was quiet at 39s, 9d. to 39s, 11ld., closing 
with buyers at 39s. 10d. cash. Cumberland hematites quoted here 
at 42s. 6d., and Cleveland warrants at 31s. 14d. cash. 

The demand for makers’ iron for shipment is quiet, although an 
order for 6000 tons of pigs has been placed with a firm of Scotch 
ironmasters for shipment to Adelaide. The market values of 
makers’ iron are as follow :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 45s.; No. 3, 42s. 6d.; Coltness, 48s. and 44s. 6d.; 

loan, 46s. and 44s.; Summerlee, 49s. 6d. and 43s. 6d.; Calder, 
48s. and 42s. 6d.; Carnbroe, 44s. and 42s.; Clyde, 45s, and 41s.; 
Monkland, 40s. 6d. and 38s.; Quarter, 40s. and 37s. 6d.; Govan, 
at Broomielaw, 40s. 6d. and 38s.; Shotts, at Leith, 46s. and 
45s. 6d.; Carron, at Grangemouth, 48s. 6d. and 45s, 6d.; Kinneil, 
at Bo'ness, 43s. 6d. and 42s. 6d.; Glengarnock, at Ardrossan, 
44s, 6d. and 41s. 6d.; Eglinton, 40s. 6d. and 38s.; Dalmellington, 
42s. 6d. and 39s, 6d. 

The shipments of iron and steel manufactures from Glasgow in 
the past week included machinery to the value £1725; sewing 
machines, £4323; steel goods, £4350; and general iron manufac- 
tures, £13,000. 

There has been rather more doing this week in the coal trade. 
There were shipped from Glasgow, 21,951 tons; Greenock, 1274 
tons; Ayr, 8335 tons; Irvine, 1599 tons; Troon, 7028 tons; and 
Leith, 1471 tons. The demand for steam coals still continues 
backward; but for household qualities there has been a brisk sale. 
In Fife there is little doing in the export market, and coal-masters 
report that they have only very limited orders for abroad. As in 
the West, however, the domestic inquiry is quite satisfactory. 

A meeting of the Fife and Clackmannan Coalmasters’ Price Asso- 
ciation was held at Dunfermline a few days ago for the purpose of 
determining the maximum and minimum rates at which shipping 
coals should be sold at the different collieries. This Association 
has had for a number of years little difficulty in fixing the prices, 
but lately orders have been so scarce that some members are under- 
stood to have been inclined to do busi at rates slightly below 
the minimum, There was a general agreement at the meeting, 
however, that the Association had been the means of steadying 
both prices and wages, and it was resolved that in the meantime 
the rates should be 5s, 9d., 6s., and 6s, 3d. per ton f.o.b, at Burnt- 
island, and 3d. less at Charlestown and the other ports. 

Several meetings of miners have been held in the West of Scot- 
land. At one of these, held at Rutherglen, Mr. Small, miners’ 
agent, stated that the average price for export coal over the king- 
dom was {%s. 1d., while it was ts. 3d. f.0.b, at Glasgow. He held 
that the Board of Trade returns proved that the reports of dull 
trade were fallacious, and he urged the miners to continue their 
efforts to obtain better wages. 1t was resolved to restrict the out- 
put by keeping one idle day a week. However the matter may be 
over the country, Mr. Small’s figures are very far from accurate 
with respect to Glasgow. During the a ear main coal has 
sold at the ship’s side from 5s, 9d. to 6s, 3d.; ell, 68, 3d. to 7s, 3d.; 
splint, 6s. 34, to 6s, 9d.; and steam, 6s. 6d. to 8s, 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE question of shot firing is come to the front. The danger, if 
any, arising can be reduced to a minimum by adopting it on Mon- 
days and Saturdays. For getting out the necessary quantity of 
coal, ripping tops, &c., it is essential to continue shot firing. 
Another item in respect of the Mardy is the dust lying in pits, 
and I hear that colliery managers will resort to the new patent, 
which not only lays the dust of the roads but maintains a spray of 
water upon the sides of the pits. 

The coal trade is rather dull at present. Cardiff sent away about 
130,000 tons, as compared with 139,000 tons for the preceding 
week ; but Newport, Mon., shows a decline vf 9000 tons in foreign 
coal exports, and Swansea simply maintains the average. House 
coal is slacker than I have known it at this time of the year, and 
small steam is falling in price and demand, As for the best steam, 
rices remain in the low position they have so long held, and only 
naiiees of the best, who work large quantities, can be said to profit 
much, 

As I anticipated, the Ocean Scale has declared the selling prices 
for the last term to warrant a reduction of 24 per cent. The 
remaining, and the important scale of the Coalowners’ Association, 
have had to declare, and colliers must be content if it be no greater. 
There is to be a spurt in the coal trade directly, Government orders 
being expected in the course of another week or two ; 50,000 tons 
of Welsh coal are wanted for the Channel ports, and 35,000 tons 
for the foreign requirements, 

There is also some degree of interest attached to the Greek 
question, and I shall not be surprised at coaling ports being well 
looked after. 

A few shipments of steel rails took place last week principally 
for India, but things generally are quiet, and a month will very 
likely elapse before spring orders are booked. 

Tin-plate is not so brisk in demand, and prices are droopi 
again. This is the result of a failure of the combination o 
masters, and not the only result. I see that are accumu- 
lating. Last week at Swansea 42,414 boxes were brought down 
from works and 27,632 boxes shipped. The stock now amounts to 
155,617 boxes, so that a falli rice and an increasing stock does 
not augur well. Last week tons were sent to New York and 
200 tons to Buenos Ayres, 
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hares; the first are Major-General H. A. B inal capital; the first the subscribers 
AMERICAN NOTES. ¢ Colonel J. F. — and Messrs. jena y sero oa pers pats eg £300 per THE PATENT JOURNAL. 
(From our own Correspondent.) Wilson, J, M. Burnup, and Wm. Ogilvie Low; | annum, or such other sum as the company in | Condensed from the Journal of the Commissioners of 
New York, January 16th. | remuneration, per annum, an additional general meeting may determine, Patents. 


AMONG the engineering enterprises occu) 
the attention of manufacturers and investors, are 
the Governmententerprises looking to rey sate 
ment of the Welland canal ; the Hennepir 4 
Eads’ ship railway; a new across the 
St. Lawrence; theimprovement of the Mississippi ; 
the projected improvement of the Allegheny, 
pnd some other interior , besides the con- 
struction of some three or four thousand miles of 
os new territory, where 
extensive purchases of are being e. The 
tne ig during the past four months has 
timulated investment of this character and is 
giving con confidence to capitalists to push schemes 
“ey str ae — oath: | © 
or more. A grea o south- 
veer agutheheiagenenye 
en’ 
ais dividends, in iron, 
cotton man’ 


cotton maanfaotering, AS mask me sym the 
far south-west much more. The tide of immigra- 
SS Oe ae Se 
Pancha Te enhanced, 


thet lumber terri will twig very valuable, 
The foe made Ay om = 
are of very large proportions, and desira! is 
being sided up at very low prices. 

The exports from New York for thecalendar year 
i ust closed foot up 330,818,693 dols.; figures for 
884, 330,861,376 dols.; for 1883, 349,442,426, dols. 
The highest year within ay ict was in 1880, "when 
exports eg 415,822, ols. The 7. to 

China were 3,343,460 dols.; to Turkey 
1,831,830 dols.; t0 France 17,267,910 dola.; to 
land and Wales 137,200,308 dols. ‘The export 
in manufactured products is slowly increas- 
ing. American agents in European and South 
American countries have been sending in orders 
since September for a greater variety of products | w 
from America, and in some cases the contracts are 
large. Heretofore the export trade has been of a 
sampling character, The iron and steel industries 
— ean in all markets from New York to 
e consumption of material is increas- 
ing and in consequence a greater production can 
be reported in every iron making centre. The 
railroad managers met yesterday and decided upon 
higher rates on freight coming east from 
Raw material has advanced, and as > supplies 
are not heavy, buyers are for forward 
requirements, Steel rails are selling at 35 dols. 
at mill. Old rails are quoted at 22 dols. to 23 dols. 
Contracts for Bessemer pig were placed this week 
for delivery in March. Old , foreign and 
— te — ely Lauer's and demand ae 
e pig is prospering and 
P are firm at 16 dols., 17 dols., and 18 dols, 
or forge, two and one foundry. 








NEW COMPANIES. 


we following companies have just been regis- 


Craven Brothers, Limited. 

This is the conversion to a company of the 
business of engineers and machine tool and crane 
makers, carried on by Messrs. Craven Brothers at 
the Vai Ironworks, Osborne-street, Man- 
chester. It was registered on the 16th inst. with 
a capital of £104,000, divided into 660 A prefer- 
ence, and 1420 ordinary shares of £50 each, The 
subscribers are :— ‘ 


*G. Craven, Harpurhey, enginee: 
ae Craven, Smedley House, Becichatinis” engi- 


‘s. ‘Craven, Smedley Lodge, Manchester, “engi 
a. @ craven, oe, Harpartey, cagineer 


oo 
+, 





te 


pt 7; 
©. Craven, Smedley ‘Lodge, “Manchester, en 
Isaac Sim: 339, Queen’s mp oie 

Manchester, ates man .. 

The number of directors is not to be less than 
three nor more than five; qualification, fifty B 
shares, The first directors are the subscri' 
denoted me an asterisk. The company in general 
meeting will determine remuneration, 


ath sR and Co., 





Limited, 
This com registered on the 21st inst, 
with a capital of £50,000, 1 in £20 shares, to carry 
on the business of iron, steel, and tin-plate maker, 
and other similar businesses, The subscribers 
are: — 
Shares. 
“ot Baldwin, Wilden House, near Stockport, 


ron! eo. ee ee ce ee joo eos 08 cf 
R. Birch, Langland Bay, near Swansea, steel 
“J, Butler, Newport, Monmouthshire, steel manu- 
a oe ew faa ia 
W. Felton, Wilden, near Stockport, ironworks 
re AY ft Wight Kidderminster, clerk «. “i 
ower: QD 
aneend, ad Swansea, steel 

The numberof dirctors isnt tobe os than 
nor more than five; Ly ge = fifty 


af shares; the first are the subscribers 
den by an asterisk ; remuneration, £100 per 


British Burmah Lead ptr cacti git Limited. 
This com 

—— Litsh Bur Burma sh, poy th a It 

tered on the 14th inst, with a capital of 

£100,0 och £1 shares, with the following as firat 


ee ee ee 


*J. Wilso Wao, Ingram House, Fenchurch-street, 
erchant 
x a 165, Fenchurch-street, secretary 
bee. E, Smith, 5, W Wightman-road, “Hornsey, 
Cc. - B. Brodie, 8 82, Goldhurst-terrace, Sout Hamp- 
Eine ecient 
J. T. Jago, 1, Games a, iron merchant |. 


The number of directors is not to be less than 
three nor more than seven; qualification, 260 


| lel onda oo _ ~ 





£100 for each £1 per cent. dividend in excess of 
£5 per cent. per annum. 


Clydesdale Oil Company, Limited. 
This is the conversion toa joint-stock company 
of the ane of the Clydesdale Oil Company. 
+ Manchester and elsewhere, as oil | of 





pee a aggre crushers, and exporters, and 
as dealers in tallow and pr fatty substances, 

a also as commission and general merchants. 
It was on the 19th rg with a capital 
of £50, in £10 shares, The subscribers are :— 
Shares. 


» i Page, 82, Macfarlane-road, cashier 
J. Kembali, S, Woodgrangeroud, Forest-gate 
D. _ oe 25, Cricketfield-road, ‘Hackney 
oA" Ward, a3 i terrace, edhe 
ue- e, 
3 {mmmercial fra veller . : A 
“> ~ Marine-stresi, Bermondsey, book: 


keeper 
oS Parsons, 29, * Marine-street, | ‘Bermondsey, oil 


1 
1 
1 
1 
3 
1. y McSweeney, “9, Leighton-terrace, Bermondsey, . 


manager an oil refinery 
Most of the tions contained i in Table Aof 
the Companies’ Act, 1862, apply to the company. 





Droskyn and eas > tod Mining Company, 
Limi 


uire concessions 
for r working mines situs ate at Perran Porth, in 
Cornwall, e property being situated within 


the Foriudicting of the Stannaries Courts, the 
compary was duly registered at Truro on the 
12th inst. with a capital of £30,000, in £1 shares, 


The subscribers are :— 
Shares. 
Wm. Palmer, lag any Chislehurst a i 2 
John Allen, 99, m-street, m ea Sion. ae 
Wm. Newton, ll, Mitre-co' bers, Temple 1 
Smith, West Bank, Lewisham . 1 
Ev a = mith, 7, Martin’s-lane, EC, * char- 
tered accountant 1 
Cc. ; ome ‘82, St. George’ ‘s-road, Regent's Park, ‘ 
clerk 
F. W. Porter, Grasmere, Sundorne-road, ‘Chariton, 
secretary to a company 1 


The number of directors is net to be lees than 
three nor oo S than seven; qualification, 100 
shares (first directors excepted) ; the subscribers 
are to appoint the first ad interim. Ke- 
muneration, £100 per annun annum to each director. 


be 's Patents, Limited. 

This co’ was registered on the 16th inst. 
with a per of £2000, in £10 shares, to purchase 
letters patent, dated 2nd September, 1884, granted 
to Henry Botten, for the manufacture of improve- 
ments in stopping bottles. The subscribers are :— 


J.L. a, "Sy St. Paul’s-road, Camden-square, 
Pyne ee 
.—_—_ 28, Bellefield. road, Brixton, ‘clerk :: 
Pra paaaes 87, Hetherington-road, , Clapham, 


1 
1 
1 
aS N pelt; 1 ; Griffiths-road, Wimbledon, secre- 
tary of a society 1 
T. Hitch, 102, "Toad, ‘Bouth Norwood, 

wine merchant . - 1 
J. Cowen, Lewisham, clerk 1 
W. Davis, 6, Cottrell- ‘road, Hackney, clerk : 1 


Registered without special articles, 





Drypool and Marfleet Steam Tramways Company, 
Limited, 

It is proposed by this com he construct 

tramways in the parishes of ll and Mar- 


fleet, the township of Southcoates, and the parish 
of Garrisonside, and elsewhere in Hull and the 
East Riding of Yorkshire, and to work the same 
by means of steam, electricity horse, or other 
motive power. It was registered on the 15th inst. 
with a capital of £12,000, in £10 shares, with the 
following as first subscribers :— 


Shares. 
oe ¢ Garrisonside, Hull, timber mer- 


*F. B. Grottrian, 188, High-street, Hull, ‘merchant 
*J. Stuart, 22, ,~ “street, Hull, seed crusher .. 
“3. H. Postern-gate, Hull, shipowner . 

Henry Webster, acy 

— Hodge, 6, 


ernor of H.M. ‘Prison, Hull .. 
igh-street, Hull, seed crusher 
a sai on — —~ mer- 


eet 3-4-1 -} 


1 
The aumber of ‘disestors is not to be lens than 
three nor more than seven; qualification, £200 in 
shares or stock; the first are the subscribers 
denoted 4 + asterisk. The company in general 
meeting will determine remuneration. 
National Inventors’ Association, Limited. 
On the 8th inst. this company was tered 


regis 
with a capital of £1000, in £1 shares, to take over | called a 


the business, property, and liabilities of the 
National Inventors Association, and to conduct 
the business of patent agents in all branches. 
The subscribers are :— 





Shares. 

$ Gramousky, a Broughton, eee : 

: Fame ’Choriton-on- Medlock, ory ae | 

i white’ hton, Manchester, traveller. 1 

yr yy ton-on- -Medlock, Manchester, : 
E. A. King, 5, Victoria Bridge, Manchester, 

yaa ring electrician ge, — 


B. Shorland, 25, Albertatreet, “Manchester, 
bet. agent.. .. 
Table A of the Companies’ ‘Act, ‘1862, will apply. 


Isleworth Brewery, Limited, 


This company proposes to take over the brewery 
business poe nm yt at the Isleworth Sone, 


Isleworth, Middlesex, by Mr. William F 


, | Watson, "It was registered on the 15th inst, with 
—_— of £300,000, in £20 shares. The sub- 
scribers are :— 

Shares. 
*W. F. Watson, Isleworth, brewer... .. .. «. 1 
*Francis Sich, Chiswick, brewer .. .. «. « 1 
oe tens nn Lal teewer és 6d eb : 
T. Nash, The Firs, Hounslow, brewery manager 1 
N. ton, rowery ees, Mesertl, dae’. 1 


Woot! 
Cc. W. Collins, 11, “Queen bs racae tate bis 
accountant ds te be - 
The number of directors is net to be less “than 
three nor more than five; qualification, £1000 of 


‘tT. G. Evans, M.R.C.S., 26, Ledfield-road, Green- 


appoint the first, 
1 


: a year, when the 








Queensland Quicksilver Estates, Limited. 
This company proposes to carry on mining 
Tienda uigkdienkimant = 
‘or col ion an 
istered on — 16th inst. with a ee 


owe 

— . £1 shares, The 

w the company con tes ion 
peiy whieh he company sont wempdie pr een 


of association, The subscribers are:— 
Shares. 


% @ Siete, White House, Telegraph-street, 
G. Chapman, Martell-rosd, Weat Dulwich,’ com: 


H. M, Guillemard, 3, Copthall-chambers, B.C. :. 
J. Wright, 23, Colebroke-road, Walthamstow .. 
P. L. Elms, 18, Weston Villas, Crouch-end .. .. 
A AE. F. Burrow, am Strand, aeeaaeed 

“ American Register” spam 

The number of dvetiaté in ast to be les. than 
three nor more than nine; the subscribers are to 
and are to act ad interim; 
remuneration, 5 per cent. of the profits, provided 


eet) ee 


that the maximum remuneration be equal to 
£500 per annum for each the 
minimum £150 per annum each. If the profits 


are not sufficient 5 ter the payment of the latter 
amount, the same will be paid or made up out of 
the assets of the company, irrespective of profits. 


Welsbach Incandescent Light Company, Limited. 


This compan: pany to acquire the benefit of 

an invention o’ + Cad 7 Auer von Welsbach for 

lescent lights, and any letters aoe 
obtainable in 


thereof, It was + we 
on the 15th inst. with a capital of £30. in £1 
shares. The subscribers are:— 


Shares. 
*C. T. D. Crews, 388, Sgppaten street, stock- 


broker ee 
7, Uzielli, 49, Fitzjohn's- -avenue, Hampstead -- 500 
c= Feilen, Queen’ a Wood, oes RE we = 
uggins, 2, s-gardens, 8 ee 
Maa Casella, 1, Wether rend South Kensington 100 
A.C. Sebag Montefiore, 14, 4 Parogmortowstoot, 
stockbroker eo 1 
Allan Marriott, 125, ‘Seven Sisters-road . wrt 
The number of directors is not to be less than 
three nor more than seven; the first are the sub- 
acribers denoted by an asterisk, and Mr. Frederick 
de la Fontaine Williams; qualification, shares or 
stock of the nominal value of £100; remunera- 
tion, £1500 per annum. 





Irish Home-Manufacture Association, Limited. 
This company p to encourage the native 
industries of » and to carry on such trade 
or a as may be pecuviarily advan- 
to its b It was See on the 
18th inst. with a capital of £5000, in £1 shares. 
The subscribers are :— 
W. H. Lalor, 79, Berkley-street, Liverpool, book- 
F. Graham, M Moorfields, Liverpsoi, commercial 
Ww. cS —, 4 Mount “Vernon, Liverpool, ‘mer- 
c a. 66 60. Ge. 66 @ 00. om 100 
be glk 18, Balkan-street, Liverpool, book- 
T. Cotes, toh, tninctatch, Rivemadl, tennatinns ~~ 
Lecomber, 12, a Pleasant, on 


+ an manufacture 
15, Whitechapel, Liverpool pisno- 





E. J. Pitman, 
forte dealer 
The number of directors i is ‘not to be lees than 

five nor more than fn qualification, ten 

shares ; i Henry Lalor is appointed 
managing director. 


~~ = ee He 








PRopvucTION OF COBALT IN THE UNITED 
SraTEs.—The amount of cobalt oxide made in 
1884 was 2000]b., as against 1096 lb. oe = in 
1883. Its value, at 2dols. 55c. per lb., 

5100 dols. The value of cobalt ore and Saathe 
cannot be ascertained, as it is chiefly dependent 
on the nickel contents. 

LocoMOTIVE INSPECTION.—There’s Pete Sim- 
mons. He’s one of those old fellows _— pulled 
the throttle for thirty years. ed his trade 
forty years ago, and to do all his own repairs 
when he first began to run; and somehow he 

can’t get over it. Well when ‘he gets in, it means 
business. He gets out with a hammer and wrench 
and torch, and I don’t believe there’s A nut or 
bolt between the nose of the pilot and th 
bumper he don’t try before he gets th: But 
Pete is always in trouble. You see, be to 
run on the old Spartan, you can see her down in 
the lower ee now, and though she was 
gine in her day, she never made a 
trip that she didn’t } have to be tinkered up. So 
Pete thinks his big 18 x 24is just the same, and he 
Fn and fumes about her valve motion and 
gear till the foreman of the ee 

dodges on ee sight every time Pete sticks his h 
the door, He knows there’s nothing the 
matter, but Pete says there is, Pete rather had 
the wind taken out of him alittle while ago. He 
was ha lots of trouble with his side rods, and 
never le a trip but he had them down, and got 
a man out to file his brasses. At last the boss got 
ro of 7 os vp to see what was up. 


He took off the stra) the brasses over 
the pin, and w! own tight, and bless 
your soul the; aan asa 

a sixteenth o ee “Well,” said h 


then he told Pete that if he found out that those 
had been touched he’d cut his—Pete’s—head 
on the spot, Pete tried to get in a word, but 
the hens meant business and Pete knew it. Well 
you'd ’a died laughing to see Pete tha 
engine. He'd crawl underneath, look over every- 
thing just the same, and then come out and look 
at those rods. He wanted to drive the keys, or 
hs the on but pay only shake his head 
d put on his coat and go 
How did eeu run? Oh, first-rate, ran 
engine was broughti in for repairs ; 
but Pete thought they ought to have been filed 
every trip.—Amer ican Journal of Railway Ap,a- 
ratus, 


ea 


t | 868. Bo: 








Applications for Letters Pa‘ent. 
*,* When patents have been “‘communicated” the 
“mame and adress of the communicating party are 


ae January, 1886. 
788. ArTacHING Martrresses to BepsteabDs, F. R. 


789. ion for CaRRiaGE AXLE-TREES, J. G. Harrison, 

790. Sreeninc Apparatcs, W. J. Williams, New 

791. Fisu Carnier, W. Burgess, Malvern 

192 Usrusia Water Power, J. Howarth, Man- 
chester. 


793. Rattways, J. Whitley, Leeds. 

794. Fiusnine Drains and other Pirgs, A. Thomas, 
West Cowes. 

795. Rac Excrve Bottom Piares, C. Crookes, London. 

796. Lirr for Covers of Juas, &., R. Waycott, 


‘ton. 
797. Sopa-waTER Macuinery, &c., J. P. Jackson, 
Liverpool. 
798. Gas Motor Enatnes, C. W. King, South) 
7 eee ,Hatis, Cuurcaes, &c., G. Hurdle, 
uthampton. 
800. Reets for Hotpiva Fasrics, C. Longbottom, 
Bradford. 


* SpPRINGLEss SELF-aDJUsTING Doors, A. Pilling, 


802. _ Ya R. and J. Dempster, Halifax. 

803. Gas Srov: G. Dimelow, C. Parkin, and W. 
Stelfox, Manc a 

804. RoucH Piatx Guass, J. Durham. 

805. ORNAMENTATION of Giass, W. Jukes, and W. J. 
Kershaw, Birmingham. 

806. EXTINGUISHING Fines, H. J. Allison.—(P. L. 
Patmer, U.8.) 

ay INDICATING Srexp, W. Chadburn and G. Smith, 


> a Nots, &c., J. Trippett and T. Searls, Shef- 

809. TREATING the SurFraces of AsPHALTE, &c., J. Had- 
field and J. Trippett, Sheffi 

810. Lupricators, J. T. Hedley, Newcastle-upon- 


1000 | 811. Gas Morors, D. —-. Glasgow. 


812. InTERCEPTING and GrEask Trap, A. Hill, Man- 


813. INCREASING the > + Power of Locomortivgs, 
E. A. Musk: Enfield. 


814. Uritisina the Jottinc Motion of Roap and 

Rattway Carriacss to Give Morion to ADVERTISE- 
ments, D. T. Gordon, Barking. 

og, enna Loss of Beer, &c., H. T. Larty, 


don. 
ng Pe Drconanivs Naim, A. Drake and C. Hassan, 
md 
817. Tes “DRESSES for Fema.es, T. H. Cumberland, 
London, 
818. TyPe-wrirers, T. D. Worrall, London. 
819. Lockine Nuts on Botts, H. C. Sheldon, London. 
820. — Woop, Leatuer, &&., C. Jensen, 


821, inom, &c., L. P. Conard, London. 
$22. PoRTABLE Pops, J. H. Brown, London. 
as! Automatic Boiter Freepers, H. J. Haddan.{W. 
R. Baird, U.S.) 

824. Governors for STEAM Enornes, H. J. Haddan.— 

(4M. R. Goding, U.S.) 
825. Traction Enotes, L. C. Taber, London. 
826. Bo.t-HEapine Macuines, F. Phillips, London. 
827. Rartway Train — E. Restieaux, Llanelly. 
828. Barpers’ CHa! Ww. 

tT. A. Kock, United States. 

829. FLUSHING WATER-CLOSET Pans, J. G. Stidder, 
831. Macuivery for 


London. 
po hes Paper Bags, F. C. 
Belcher, London. 


832. Printinc on Strips to be Mapg into Baas, F. C. 
Belcher, London. 

833. Moutps for Pastry, G. F. Redfern.— (£. Lafond, 
Belgium.) 

834, Couptine for Rotuine Stock, W. A. Burrows, 
London. 

835. Batt Bearincs for Heavy Venicies, H. H. 
a —(C. D. de Saint-Saureur, Tote 


830. VentrLators, R. Bo: 


for Banx Norgs, W. 8. and F. 
Lee, London. 
837, APPARATUS for CONVEYING Passencers, B. Walms- 
ley, London. 


838, Lappers, B. nani London. 

889. Lupricators, P. M. Justice.—(A. Lambert, 
Belgium.) 

840. CanpDLE Saver, S. Washington and T. Green, 
Manchester. 

841. Piua for Topacco Pires, J. M. Baines, Man- 


chester. 
a ene Fans, W. W. Wardle and M. Shillito, 


on. 

843. SareTy ATTacHMENT for Bicycies, H. H. Lake.— 
(B. H. Foote, United States.) 

844. Propu.sion of Su1pPs, ca H. Lake.—(H. C. Bender, 
United States.) 

845, SHoxs or Suppers, H. H. Lake.—( The American 
Novelty Shoe Compa: my United States. 

846. Kevs for Locks, H. J. Allen, London. 

847. PREPARING PLastic Martertats, N. Spyer.—( The 
Agalite Fibre Company, United States.) 

848. Rinoc Sprxnino, R. Chalmers, Glasgow. 


+_~ 849. RuLiNe Loves in Booxs, H. Salsbury, London. 


20th January, 1885. 
850. Parma the Herts of Boots and Sxoxs, J. E. 
Cutlan, Wellingborough. 
851. Marmng VENTILATION or Pumpine, A. Bakewell, 


London. 
852. Presocmne Certain Parts of Brake IRoNwoRK, 
J. G. ham. 


8! 
853. SPECTACLE, F. Moore, Edgbaston. 
2 I. and A. F. Bell, 
London. 


= ORNAMENTING PoTTERY, &c., J. Wi 
856 SQUARE-BOTTOMED PaPER Baas, Cc. 
F. D. Bumsted, Birmingham. 
857. ATrracHinc MetaL Pixs to Porcerarn, &c., 
em R. shorn, 
858. 


I8TERNS for 
= PuotocraPHic Rotter S.ipr, J. T. Chapman, 


860. CaRTOLEUM, L. H. 
861. SprraL SPRING, 
ox an 


, Hanley. 
Anderson aud 


Water-cLosets, &c., W. Towler, 


Goggs London. 
» 4 .’ Veasey.—(J. Lancaster, 
862. Steam ~ ee T. Casey and G. C. Swindells, 


863, Teneeoaes Map Spokes of Bicycte WHEELS, E. 


867. HorsesHogs, 8. Skerritt, eld. 
x for PREPaRine Sax, C. Gaul and T. Wolsten- 
e, Bradford. 


869. Vanva or Stop Cocks, G. H. Kendall, Halitax: 
3 Oven for Baxmre Brean, F. P. and G. 8, ‘Tunks, 


871, Compnrep ~o and Cuarr, 8. Osborry pEanden. 
872. Pr Acip in Solarion, P. 


Thomas, yoo ge 

873. Drivine Banos, &c., J. ~~ A. Firth, Sheffield. 

874. Prepartne CotTon, *ac., B A. Dobsof and W. I. 
Bromiley, Manchester. 

875. ATracHING UMBRELLa« Riss, G. R. Adams and R. 
S. Bar.ie, Dundee. 
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876. Muzzuxs for Does, A. M. Butterfield, Bradford. 

877. Nopixs’ Compmc Macutyes, J. B. and 8. 
Metcalfe, Bradford. 

878. Exrwinine Laces for Fastentne Boots, J. Smith, 
Stoke-upon-Trent. 

879. VeLocrpapes, W. Smith and G. Hicking, London. 

880. Brusnes, R. C. Willis, London. 

881. Foetsuive Lasers for OnNamENnTING Cotton, &., 
J. Watson and Sons, Manchester. 

882. Lamp Ho.iper for Bicycurs, J. M. Starley, 
Coventry. 

883. ge Locks, 8. 8. Phillips and S. Wise, 


London. 
— San Sprnpies for Sprxnro, &c., M. Astle, 


on. 
885. Desiens for Brackets, &c., G. R. Halsé, London. 
886. Pumprye Encrnes, F F. W. & 


888. Borr.es and Sroppers, T. Herb, London. 

889. REPLENIsHING O11 or Sprrit Lamps, C. 
London. 

890. SHEARING Macurves, &c., L. Delaloe, London. 

891. Jomr for Pregs, C. E. Hodges, London. 

892. TRANSFERRING Desicns to ARTICLEs of PorrER¥ 
Ware, W. de Morgan, London. 

898. Hotprrs for Incanpsscent Execrric Lamps, A. 
Swan, London. 

894. Foupive Cuarrs, A. E. Mannering, London 

895. Axue-Boxes of VEHICLES, E. Edwards.—(P. 
Mourgues, France.) 

Boots and SHors, E. Edwards.—(H. Taverné, 


upon Froors, E. Edwards.— 


Ter, J. A. Guy, London. 
_ Camera Leos, 8 D. Mekeilen, Manchester. 
PURIFICATION of Fours, A. G. Salamon, 
20 i Gavors, U. Melachrino.—{M. Melachrino, 
igypt. 
7 Apparatus for RerricEratine Ligurps, T. Curtis, 


lasgow. 
903. MaNvracturE of Sctruvric Acrp, F. B. Rawes, 
904, Borrizso Wine, &e., E. F, Goransson, A. Jacobi, 
LING WINE, F. Go: A. Si 
M. Elliot, and H. Mattsson, London. 

905. Door-Lock Sprxpiss, T. "Young, London. 

906. Apparatus for tRecervise Corn and the Avro- 
matic DeLivery of Goons in EXCHANGE THEREFOR, 
C. H.. Russell, London. 

- SEPARATING 9 Impurities from Liqumps, A. 

owa’ 

908. IRonING em, C. H. Felton, London. 

909. Moron Apparatus, H. H. Lake.—{E. Friedrich, 


Austria.) 
910. HanpLe ArracuMents for Sreves, J. Gilbert, jun., 
London. 


911. Disues or Trays for PhorocraPHic Purposss, F. 
Hazeldine, London. 

912. WASHING PsotocraPHic Puates, F. Hazeldine, 
London. 

913. Expostnc Sensitive Paper Tissve or Friuxs in 
Roiier Suipes, 8. D. McKellen, Manchester. 

2Qist January, 1886. 

914. Inkrse and Distrisvrinc LirmograPHic and 
Lerrer-Press Printinc Macurines, G. Mann, Leeds. 

915. ArracHMents to Couptincs on Ramtway Car- 
RIAGEs, T. Yates, Aston Park. 

916. Rartway CouPLrxa, &c., T. Yates, Aston Park. 

917. Frxine and ApvcsTine *Swixe LOoKING-GLASSES, 
&c., J. H. Watson, Aston. 

918. Rockne Horses, A. W. Turner and T. Byfield, 


Birmingham. 

919. Automatic Cut-orFr or Expansion Va.ve for Steam 
Enorves, H. and J. C. Coltman, Manchester. 

920. Lawn Tensis Court Markers, R. S. Moss, 
London. 

921. Durem Hor, J. H. and B. 8. Harrison, Dronfield. 

922. Currinc Pitz Fasrics, J. J. Mann, Salford. 

923. Warer-cLosets, H. W. Buchan, G Ww. 

924. SELF-LicHTING MatcH Box, W. Jephcott, 


ay for Rattway VeHIcLEs, &c., L. Sterne, 

mdon. 

926. Permanent Way of Rariways, A. M. Clark.—(Z. 
V. D. and T. Slutz, United States.) 

= Sprit, F. 8. Laurence, London. 

928. VeLocipepEs, W. W. Ford, London. 

929. eg pant TEMPERING STEEL Wire, C. 
Roberts, Hi 

930. WaTER Wane PReEvenNtTiINnG Cisrerns, W. Bartho- 
lomew, London. 

931. Courtine Apparatus for Ramtway, &c., CarR- 
R14GEs, H. Williams, London. 

932. DYNAMO-ELECTRIC cell A. Le N. Foster and 
F. V. Andersen, London. 

933. Lamps, T. Baird, Glasgow. 

934. Branpixc Woop for ADVERTISIXG Purposss, G. 
York, London. 

935. SHARPENING Pores, F. H. Landon, London, 

936. Boor and SHoe Nats, H. J. Allison.—(A. Eppler, 
jun., and E. B. Seaver, United States. 
7. Apparatus for Governinc SreaM Pressure, W. 
Murd Glasgow. 

y *-A4, for StirFextnc Faprics, &c.,J. L. Wade, 


= Povvensstxo Avrirerous Ores, &c., J. Howie, 


940. anants Frames, J. H. Fitzgerald, Glasgow. 

941. Apparatus for ExtTiIncuIsHING Fire, W. H. 
Percival, London. 

942. Gas Enornes, J. Brine, London. 

943. Rivets, J. L. Thomson, London. 

944. PorTaBLe Commope, M. A. E. Taylor, London, 

945. ARTIFICIAL REFRIGERATION, J. Gamgee, London. 

946. PorTaBLe Conveyor, F. Ley, London. 

947. Apparatus and Tu. for RecisTerinc MoxEy 
Receivep, A. J. Lyon, London. 

948. TrEaTmMeNT of PaospHoretic Siac, A. Borrow- 
nicki, London. 

949. INsTRUMENTS for Recorprne the Duration of 
Scnsurve, W. E. Wilson, London. 

950. Distance Sicnats on Lanp and Sza, W. A 


Schwartz, 
951. - eee for Gutta-Percna, M. Mackay, 
on. 
952. Sarery Cuecxs, A. W. Lake.—(T. Hyatt, United 
tes. 


as Bepsteaps, &., J. Y. Johnson.{V. C. Thuan, 

rance. 

954. Darntna, O. T. Flather, Isleworth. 

955. Evecrric Pruc Swircnes, C. Hall and H. C. 
Harold, London. 

956. Lanrers for Directixc ELECTRIC Liont, C. Hall 
and H. C. Harold, London. 

957. Batt Castors, "EL Wingfield, Birmingham. 

958. Preventinc Overneap Wires from FAat.utne, 
F. C. Freeman, London. 

959. Beatinc, Fumicatine, &c., Carpets, C. Hinks- 

000. Tances, BG, Bothamley, 

‘ABLES, London. 
961. a Biscurts, C. J. J. G. Petrzywalski, 


Loni 
962. — Povuttice, C. J. Moore and J. Lorraine, 


963. emmaaes Steerer and Frxine for Rams, J. 

Livesey, London. 
Reieasinc Runaway Horses from VEHIcies, 

W. A. Barlow,—{J. F. C. Jiirgensen, Germany.) 

965. Propuctnc OrnaMENTAL Errects on Guass, A. 
Wilkinson, London. 

966. atLway Roiiine Stock, W. R. Lake.—(Za Société 
Antwy'ne des Ancien’ Establissements Cait, — 

967. VerT’LaTiInG CLOsep CARRIAGES, @. F : 


don.” 
968. Srop-Vat.ves, J. A. and J. Hopkinson, London. 


“°* | 92nd January, 1886. 
969. Sewinc: Macuives, W. Walker and J. Gill, 
London. 
970. Brace.et, J. Baker, Birmingham. 
971. CLeantnc Rotiers of Macuinery, H. M. Gird- 
wood, Manchester. 





972. Ixpverre Motion in Furs, G. Stevenson, 
Airdrie, N.B. 
978. Swirrcn for Execrric Lamp, T. and H. Bayley, 


alsall. 
974. Economic Bett Barrrry, A. Allmack, St. Os- 
walds. 


975. Horpgr for Inx and Pencit Erasers, H. P. 
Boulnois, Southsea. 
976. WasHING Macurvery, J. M. Smales, London. 
a Nars, J. Nichols 
978. Swow GuaRps and SHIELDS, &c., J. 8. Edge, jun., 


979. RecuLatine Fanuicats, W. Leggott. Bradford. 
980. Coacine, &c., ga Spencer, T. Doughty, and 


ms REoULATING Sxriicers W. Leggott, Bradford. 


—— ieee 8 and J. Shaw, 
Bradford. 

983. Pickrve Srrap, J. W: 

984. Tzsrine C, Prats, aE teat cng ts 

985. Proxas Harrows, J. eee and A. J. 


at Ets Tl olla 2 8 8. Clark, Barrow-in- 


987. Stor or Waieas, W. Jenkins, ator 
988, Mrasurtne Prece Goons, F and C. 
Bender, London. 
989. Sream TRAPS, J. Y. Johnson.—{Messrs. Kérting 
on Krronen Ranors, J., W. R., and R. Green, Shef- 
991. Arratep Warer Borries, G. J. 
992. Krys for Wixpinc Tirwe-Krepers, F. Buckl 
‘or i . Buckley, 
London. ' 


998. Comprsation Execrric Bett and Hook, 8. P. 
Weston, London. 
994. Gas and Fiurp Pressure Reovutartors, W. Key, 


Glasgow. 
oa Vices, C. Neil, London. 
996. Gas Reronr Movrupieces, &c., G. Waller, 
London. 
= see TeLePHones, Messrs. Cordner, Allen, 


Co., on. 
o>. Se Case, & C. E. Malet and A. Myall, 


ion, 

999, Rattway Rorume Srock, A. J. Boult.—(J. 
Meyer-Frohlich, Switzerland.) 

1000. Arracnine Smoke Protecrors to CHANDELIERS, 
J. C. Cleland and W. Earp, London. 

1001. Saoxe CoxsuMiNe Furnaces, &c., A. J. Boult.— 
(@. A. Heiser, Germany.) 

1002. Boors end Saoen’é. Ww. we 

1003. Revotver Case for Puvs, A. A. Olivier and E. 


. London. 

1004. Szparatine Cream from Mixx, L. V. E. Moller, 
Copenhagen. 

— Ss Lusricatine &c., Sprxpies, J. Dodd, Man- 


1006. Furwrrvre Castors, E. Newman, London. 
1007. AuTomaTicaLLy Sounprxe ALaRMs, J. O. Spong, 
ion. 


1098. Aprox, M. Wilson, London. 
1009. Learner Brake Buocr, C. “O. Horsl p Santen. 
1010. Transparent Wixpow TaB Lets, Brand, 


1011. Dry Execrnkic Barrery, A. Rettich, London. 

1012. Watcaes, W. H. Beck.—{M. S. Haasfeld and 
F. H. Galuszka, Frone. ) 

1018. Securrrc Lamp Giopes on their Supports, A. 
Rettich, London 


23rd January, 1886. 
1014. Preverrmsc Ser 
C. TL, Watson and B. Thom London, 
1015. Baxens’ Ovens, @ Wilkinson, Manchester, 
6. Distrutation of Coat, &c., i. Kenyon, Man- 


et <9 
1017. Ovens or Retorts, H. Kenyon, Manchester. 
1018. Taps or VALVEs, C. Shorrock. Halifax. 
1019. Provrpine Facitirtes for the Raprp Estimation 
gerald ~p yh} yeni Fu 
3 : 
1020. Sotrrarre Cotiar Srup, &c., G. H. Harrison, 


1021. Mera Tres for Boors and Suozs, J. 8. Crowley, 
Manchester. 


1022. ArtirictaL TeEeTH, J. Hooton, Manchester. 
= Prcrore Nats and Rests, .:a Munslow, Bir- 


1024. Scrartnc Pavements, &c., J. and W. Wright, 
1025. Bruurarp Cor Rest, 8. J. Burroughes and E. J. 
Surl, Lond 


ion. 

1026. Lusricants, R. Hutchison, Glasgow. 

1027. Seraniviee Precious Merats from Leap, T. J. 
Greenway, Sheffield. 

1028. a Recerver, E. H. Andreoli.—{J. Bois- 
selot 

1029. Lamps, G. Asher and J. Buttress, Birmingham. 

1030. Tram Starrs for Rat_ways, &c., B. D. Wise, 


1031. Mowgy-cueckinc Apparatuses, J. P. Lakin, 
Harborn 


e. 

1032. ~~ ~ to Printinc Macutyes, F. 
Hoyer, Li “5. 

1033. Pappves for Boats, W. a, J. Crawford, and 
E. E. Hoyle, Newcastie-upon- 

ee ern eeas oo Bation snd yin) 

pany, on. 
1035, —— Batuine Receptacces, 8. C. Neal, 


1036. Screws, Screw-soits, and Nuts, E. Hawks, 

1087. , &c., Ixcrustation in Boriers, J. 
L. Wade, & 

1088. Manrvers’ Compasses, E. Bisson, London. 

1039. Door Locks, C. F. |g London. 

1040. Coatisa SHeers, &c., with Tix, &c., E. More- 
wood, y: 

1041. Or Cans, J. Walker, London. 

1042. Suppiymc Tureap to Neepies, H. J. M. Mellor 
and H. M. Foulds, London. 

1048. a Siexaxs at Srprvos, &c., H. O. Fisher, 


044. Evrcrnicat InsuLators, J. E. Griffith, London. 
106. Courtine a other Reoisterisc Device, T. 


1096. D and B Biscurrs, J. Montgomerie, G 
1047. — for ATTACHMENT to HonsesHors, J. 7, 


b. ey &c., from Ammonrum CnLoripe, L. 
on. A 
1049. Ee &c., from Ammontum CHLoripg, L. 


on, 
1050. CaRnponaTes or BrcarnbowaTes of Soprum or 
Porasstum from their Surpsares, W. Bramley, 





ILER TupEs, C. Wicksteed, London. 
052. torah &c., for SiaN-Boarps, A. J. Boult.—(R. 
_ Baumann, France) 
1058. Conrrxvovs FruTratioy, G. H. age a London. 
1054. Puares for Evecrric Batreries, J. H. Noad, 


London. 
1055. Sur’s Sreerisc Apriiance, A. Zillwood, 
1056. = Sean Decorations, B. Smith and F. 


1057. FF Prartaet tic Parigha, bi, A. Cox, London. 
1058. Lusricatixe Bearres, N. 

= ream Broncurtis Manchester. 
sks for CarTripce Cases, &., A. Jullien, 


pacity of Paper, G. F. Red- 
4a B. Btone ahd FW. 
| London. : 
1068. DELIVERING Crcaks, J. Breeden, London. 

25th January, 1886. 
1064. Zenneas Se Rasen, 5. Shaw, Measieste. 


1065. Screw-coTrine Larue, J. Shaw, T. Harrison, 
and W. Shaw, Bradford. 














1066. Provipine Acarnst OVER-PRESSURE of a FLUID 
by using a Guass Receiver, A. H. Haigh, East- 


urne. 

1067. Gatvanic Batrertes, T, Caink, Malvern Link, 

1068. Arracnine Sramps, &c., to 0 Lerrens, &c., H. 
Becker and H. Mellin, Birm’ 

1069. Sarery Burrer for 8 . Lihn, Rhenish 
Prussia. 


1070. Hanorne Toastinc Forks, C. Lee and W. E. 
Hart, jun., Wolverhampton. 
1071. Dawres for Pianorortss, T. E. Harley, Man 


ches: 
were. Orcs, Howe Machine Company and T. Hill, 


1073. Srir- FASTENING Buttons, W. N. Taylor, Iikley. 

1074. Nuts, A. H. Lane, Birmingham. 

1075. SERVICE Guen, A. s Ginagow. 

1076. TreatTine Noxious Gasgs, Fewson, Bucking- 

— Toves Reovutator for precererey E. A. 
ydenham, yon |an 

wo. Locka Pornrs witches, &c., W. H. Elliott, 


uot xs Piss fi for Preservep Foop, &c., J. Henderson, 


1080. ll TENNIS ee ES abe Penketh a. 

1081. Borris Srorrgrs, T. EB. South 

1082. Sarery Expwosive, G. V. ye ig London, 

1083. Surps for Deposrriva Sewace, &c., at Sea, 8. J. 
Mackie, London. 

1084. Sranp for Carps, &c., C. Potter, London. 

1085. Boors and Sxors, W. ‘TH Hooker, London, 

1086. Parnt, F. Wendlin eg 

1087. Commones, E. Stuekert, ne 

1088. Macuines for Morrisine, &c., H. Hunting and 

A. Telfer, London. 

1089. Earruware, &c., in connection with WarTer- 

CLOSET CISTERNS, A. Shaw, Longton. 

1090. Coverinc Wire for ELECTRICAL Ponrosns, J. A. 

Spurling and 8. 8. Bromhead, Lond: 

1091. Stone Saws, J. Peckover, inte. 
1092. Pranororres, GrapvuaTine and Sitencrnc their 

Tones, O. Imray.—(J. J. Birch, ome wong 

1098. Fire Escape, A. C. Gloyn, London. 
1094. Douste Lock-stitcH Sewine Macarnes, W. von 

Pittler, London. 
= Facina, &c., Metrars, G. Waller, ine, 

i oh ———— Evecrric Lamps, B. J. B. Mills, 
1097. Surps’ Prope.iers, B. J. B. Mills, London. 
1098. CoupLina, &c., RatLway Trucks, &c., C. Wroot 

and J. W. Woodth« , London. 

1099, MECHANICAL TeLEPHONES O. Shinner, London. 
1100. Comprvep Scissors, *") . G. Sudgen, London. 
oe CompounD ENGINES, ‘A. Rowell, London. 

02. ExTRAcTING — v. Tooth, don. 
1108. Srove Curtain Screen, A. E. Walker, London. 
1104. Penci, SHARPENERS, eR Boult.—(W. H. Lam- 


son, U. 
1105. | eee Neepizs, &c., G. M. Eames, 
on. 


1106. Boats, &c., W. H. Daniels, London. 
1107. Sone for Har, &., W. Hassell, Li 
1108. Susstirvte for CaoutcHouc and INDIA- -RUBBER, 
A. M. Clark.—(J. J. Haug and C. Hoffman, Russia 
= —4 ey Apparatus, J. Shanks and J. 
yon, Lond 
= Pree Courcamen, J. Y. Johnson.—(Z. Etienne, 


lllL. WINNING Coaxs in Moves, C. Burnett, London. 
1112. Dritiine eg Burnett, a! 

1113. Soap, R. and 

1114. Porato SHovets, A. walt. ~ otal 

1115. Wrisemxo Macurxes, W. Buchannan and J. 


McLennan, 
a | ‘Ner Founpations for Wies, F. Page, 


don. 
1117. "Geranavcse Licut and Heavy Svussrances, H. 
Seck and H. Simon, London. 
1118. Comprsep Turotrte and Governor VALVES, 
W. R. Lake.—{T. R. Pickering, United States.) 
1119. Tarotrte Vatves, W. R, Lake.—(7. Pickering, 
United States.) 

1120. Boors and Sos, J. & Sans 

1121. Carpets, Ruas, &c., W. and W. C. = ‘ona J. 
Nicholls, London. 

1122. Kyirrep Pants, J. C. McGeorge, Dumfries. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 
331,671. Lock awp Laton ComsrNep, John A. &. 

Gushwa, Lafayette, 
Ind.—Filed March 18th, 1884. 


Claim.—In a weight lever lock latch, the combina- 
tion of a single weight lever B, formed, as shown, with 





arm Bl, and projection ¢, knob lever CU, intermediate 
lever D, and segmental locking tumbler E, having 
recesses in its periphery, substantially as set forth. 

382,399. Commurator ror DyNaMO-ELECTRIC Ma- 
les D. Jenney, Indianapolis, Ind.— 


im.—{1) The combination of a commutator in 
which the ss are slotted, an armature 
the ends of the wires of which lead to and enter said 


slots, and a non-conducting wound over the 
outside of said ends of wires, substantially as set forth. 
(? BE eon nage A * a commutator “ numerous 
parts, each of w’ —_——— por- 

_, the end of which is slotted, said slots being 
~ {4 y less diameter than the armature wires, 
said armature wires when placed therein will 





be flattened and held into doh ane Gea 
tact therewith. p 3. The combination in a dynamo- 
pod cm reba the armature 


and the commutator, 
specified and pro ~F¢ 
OEE, 


A mpm rade ve substantially as 
sor dod with moms So. spnetne 30 tees 
of the armature, and 





jectic hich enters insulating and the 
SA pee from one dS. metallic 
plates to the o' en | ole together. 
332,308. Compute a Owe R. Se, New 
October 1 


st, li 
k having, in Pe ectabhinahte 


Claim. countersin 
with its ‘drill -holding tube bore, the souat elliptic an 
(332,308) 
countersin! ves, and the tr 
strip crip aot, substantially as and or the porno | 
382,313. Gas megan iat uaa Wilcox, Brooklyn, N.Y. 


—Filed Mi 
gain 0) . oe engine Bags mee J 
cylinder, a ape ay: rate thereon 
and an 





ft 
its 


NINE ANS 
if . ; Muh « 


oS 





~ 








said — are eso that N gene 

Prem lentes 80 may 

for tt its bo} tact (is oe eyo 

or 8 on. na 

og car of op engin, th ie tibet 
or the r su an 

gate, whereby combustion is 4 

engine is still. (3) Pyne B gas e 

aT saae sg pay oe Fp mead ot aun 


oil p and an 
terech aes pw ee said cap being capable of eutomatls 
action by the pressure of 


332,422. FILTER, ment ahg rduliv, Cleveland, Ohio. 
885. 
Claim.—(1) In combination with a water su ply 


endwise therein, a 
between the ends of the supply an and pi 
bined with bl for 


water-tight joints between the filter and the pipe 
one end and fixed connections at the other, substan- 
— as described. (2) In a with a water 
pipe, a frame connected to th © pire: a& revers- 
ible iter mounted between the ends of said pipe on 


the valve is in 
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ON THE RUNNING DOWN OF BATTERIES AS 
INFLUENCED BY THEIR PERFORMANCE OF 
MECHANICAL WORK. 

By Dr. OtivER LopcE. 

AurnovueH there is nothing but what is perfectly well 

known in the relation between the running down of a 

battery and the amount of external work it is doing, yet, 

inasmuch as batteries are not unlikely to be more and 
more generally used as sources of mechanical power, it 
may be worth while to answer the question of the Cromer 

“ Student” in your issue of 22nd January somewhat fully. 
The correspondent describes an interesting model of an 

electric hammer driven by a battery, which does about 
150 foot-pounds of work per minute, or has about the two- 
hundredth of a horse-power; and he then proceeds to say 
that whereas the books tell him that his battery should run 
down faster when the hammer is stationary than when it 
is at work, he finds no such result; and he implies, or at 
least it is not unnatural for him to think, that he would 
have expected the battery to run down faster while doing 
mechanical work than while not. 

Now the first thing to thoroughly grasp is that the con- 
sumption of material in a battery is simply proportional to 
the strength of current flowing through it; provided, of 
course, all local action is avoided; it depends on the 

uantity of electricity transmitted, and on nothing else. 

e amount of zinc dissolved in every cell of a series 
battery per ampére hour is accurately known, and is 
1°21 grammes, 

Hence any cause which increases the strength of cur- 
rent hastens the running down of the battery; and any 
cause which opposes the current retards the consumption 
of material. ow the performance of mechanical work 
of whatever sort, by a current, necessarily sets up 
an opposition EM F and weakens the current, as may be 
proved, and was proved by Helmholtz in 1847, as follows :— 

Let E be the electro-motive force of a battery, supposed 
constant ; and let C be the current flowing round a circuit 
of total resistance R, resistance also being supposed con- 
stant. Then, by definition of EM F, the “ horse-power,” 
or work done per minute by the current, is E C. 

As the current flows round the circuit heat is generated, 
and this heat was found by Joule experimentally to equal 
RC? per unit of time. 

Now if we first suppose that there is no working 
machine in the circuit—ze., no machine actually at 
work—stationary machines there may as much as 
one pleases, and they may be holding up weights; but they 
must not be moving either in the way of raising or lower- 
ing them, neither must there be any chemical decomposi- 
tion going on, or any form of activity other than that 
already considered in the battery; I say, given all these 
conditions, it follows, by the conservation of energy or the 
tirst law of thermo-dynamics, that 

WO wR kaye ay GD 
an equation which asserts, when we compare it with the 

Ohm’s law definition of R (R = BMF ), thatthrough- 

current 
out the circuit, under the supposed circumstances, there 

is no EMF, but E. 

But now make another supposition: Suppose a working 
machine, or a decomposition cell, or some dias form of acti- 
vity, introduced into the circuit, whereby the currentshall be 
made to do work—raising weights, for instance, or turning 
machinery—and let the horse-power of this machine be 
called P. Then no longer can we equate the power of the 
battery with the heat produced; we are compelled to take 
into account every form of energy which is being deve- 
loped, mechanical or chemical as well as thermal, and so 
our equation becomes— 

Bo ee Ot Rg oe 

And if again we compare this with the Ohm’s law definition 


of R (R -is F) we find that E is no longer the 


sole or effective E M F in the circuit, but that the total 


EMFisE - a ; that is, there is an opposition E M F, 


of strength a and it is natural to consider this opposi- 


tion E M F as set up in and by the moving machine ; 
or in and by the decomposition cell, if such it be that 
has been included in the circuit, in which latter case 
the opposition E M F is known as polarisation. And 
be it noted that it matters not whether decomposition 
goes on in a special cell or in one of the battery cells— 
wherever it goes on it subtracts its full quota of E M F 
from the current, and is equally well called polarisation. 

It is plain then that, since by an active machine the total 
E MF of the circuit is diminished while its resistance 
remains unaltered, it follows that the current must be 
weakened. And inasmuch as the wear of the battery 
depends simply on the current, the wear of the battery is 
likewise reduced by the activity of the machine. 

Tt is easy enough to write down an expression for the 
strength of the current in terms of the power which the 
machine is exerting, 7.¢., the work it is doing per second, by 
simply solving equation (2) ; and it is 


¥ =3R { 1+ f(a -e 


which shows that the greatest possible mechanical power 
obtainable by perfect appliances from the given circuit is 

rE? and that when this is obtained an equal amount is 
expended in generating waste heat. Moreover it shows 


that the consumption of material in the battery under P 


these circumstances is exactly half what it is when the 
machine is held stationary and not allowed to work, and 
that no slower battery-wear than this half-rate is possible, 
so long as the machine is really worked by the battery 
and is not driven by some outside power ; but that any 
faster wear is easy, up to the maximum, when the machine 


is stationary, of 





R° 


The maximum rate of wear is E corresponding to ex- 








ternal power O and internal or waste power a : 


The minimum rate of wear is a 


ternal power ix and internal or waste power 


, corresponding to ex- 


E: 
4R° 

But if the mechanical power obtained be small and 
insignificant compared with that put forth by the battery, 
as is always the case with small size models which can 
never be efficient and economical motors, then the rate of 
wear is so nearly equal to its maximum value rs as to be 
indistingyishable from it except by careful measurements. 

Just one point before closing. No more work is 
called for from the battery whether, a solenoid be 
sustaining a weight or keeping a piece of iron mag- 
netised, or whether it is doing no such thing. Under 
all stationary circumstances the whole of “the ener; 
is frittered away as heat in the coil: the mere hold- 
ing up of the weight or keeping a magnet excited 
involves no direct expenditure of energy. For a weight 
may be supported by a pillar, or a magnet may be struck 
into permanence by hardening it and fixing its molecules. 

But a weight may also be supported by a man, or by a 
jet of water, and a magnet may be maintained by a con- 
stant current flowing round it : is there no expenditure of 
energy here? Do not the things get tired ? 

Yes, in truth they do, and there is expenditure of 
energy, but not in holding the weight or maintaining the 
magnet; it is all expended in bye-issues, it all reappears as 
heat. If we knew no simpler plan of keeping a weight 
supported than by putting a man to hold it up, like Atlas, 
we should have to pay him his day’s wage and keep him 
working, wastefully generating heat ; but we do know a 
simpler plan—we use a prop. Similarly, as we know no 
simpler means of maintaining a powerful magnet than by 
keeping a current constantly flowing round it we have 
to keep such a current flowing, although we feel that it is 
really all running to waste, and that a simple prop would be 
afar better plan. This, however, is the present state of our 
ignorance; we know no prop for magnetism of any real 
strength. Here is a field for discovery ; the field-magnets 
of twentieth-century dynamos will probably be permanent 
ones, with the initial magnetic susceptibility of the softest 
iron, struck into the magnetic rigidity of the hardest steel. 

Oxtver LopcE. 

University College, Liverpool, January 29th, 1886. 








ROTARY ENGINES. 


THE construction of various types of rotary and. so- 
called rotary engines has recently been described in our 
columns, but the subject will bear further consideration. 
The rotary engine has always been an attraction for in- 
ventors. They have pursued, it as the belated traveller 
follows an ignis fatuus, ever since the days of James Watt, 
and there is no reason to believe that they are nearer 
success now than they were half a century ago.. We pro- 

e in the following article to explain the reason why, 
rom our point of view, our acquaintance with rotary 
engines as they have existed in metal and on paper is 
extensive, and consequently what we have to say may be 
regarded as the outcome of practical knowledge of the 
subject. 

It will be found that almost without exception inventors 
of rotary engines have attempted to run their engines ata 
very high velocity. One of the advantages which they 
always claim is that the rotary engine is not only smaller, 
but very much smaller than any other engine of the same 

wer. This is the principal reason why rotary engines 
ave not been successful. In a word, the principle on 
which they have been constructed has been wrong. 
great point in the rotary engine is that the continuous 
motion of the piston permits it to be run at a very high 
velocity, but inasmuch as the diameter of the circle 
described has always been small, the high piston speed has 
been accomplished by a high velocity of rotation. This 
would beof no consequence were it not that, as “ R.” has very 
clearly explained, there must be a reciprocating member 
in every rotary engine ; and to work a stopor abutment 
at 500 or 1000 strokes per minute is as bad, or worse, as to 
work a piston and crank shaft at the same rate. The 
proper way to construct a rotary engine is to make the 
piston move through a large circle at a moderate s of 
rotation. This has never been tried in practice. Until 
it is, no really successful rotary engine will be constructed. 

To illustrate our meaning we append a sketch. The 





centre or body consists of a disc A. To this is joined a 
iston B, shown in cross section in Fig. 2. An abutment 
is moved in and out by suitable mechanism. The piston 
revolves in a ring D. Inside this is a continuous slot in 
which A revolves, steam-tight, by means of two packing 
rings, as shown in Fig. 2. Of course, it will be under- 
stood that this is a purely ideal sketch. Let us assume 
now that the diameter of the ring is 20ft., its width 24in., 
and the depth of the piston, measured radially, 3in., the 
area of the piston will Se 24 x 3 = 72 square inches. The 
circumference of the circle described by the piston will be, 
omitting fractions, 62ft. Let the revolutions be sixty per 
minute, then 60 x 62 = 3720ft. per minute. Let the 





average pressure be 50lb. on the square inch, then 
Be 00 = = 406-horse power. The space occupied 
by such an engine would not greatly exceed that filled by 
the fly-wheel alone of an ordinary horizontal engine of 
like power. The design, too, is one of the most con- 
venient that could be adopted, for the engine would stand 
against the wall. Smaller machines might, indeed, be 
bolted to a wall and have their axes coupled to a line of 
shaftmg by a universal or other flexible joint. The 
travel of the abutment would be very small—only 3in. 
It will be seen almost at a glance that this engine, as far 
as size and shape are concerned, has everything to recom- 
mend it. At sea, for instance, the saving of space and of 
weight secured by its adoption would’ be enormous. 

Next let us consider what are the objections to be urged 
against it. In the first place, as it would be practically 
impossible to keep the centre of the main axis in the centre 
of the ring “ cylinder,” the piston must be secured by some 
flexible device to the disc. This may be done in various 
ways, as for example that shown in Fig. 3. Here the 
piston is dropped, so to speak, into a notch in the edge of 
the centre disc, the sides of which notch are shown by C C. 
There are, of course, obvious objections to such a plan, 
but it provides a remedy for the difficulty which we have 
raised, and equivalent, but really practical devices will 
readily suggest themselves. 

A piston moving at 3700ft. per minute will, if it works 
with any friction, absorb a great deal of power ; on the 
other hand, its leakage at such a velocity will be insig- 
nificant. It is for inventors to design a piston which while 
lightly packed will be steam tight. With first-class work- 
manship, and clean, dry steam, no packing rings would per- 
haps be required. The piston may be made of considerable 
length, circumferentially, and grooved. The loss by leakage 
will be very small. The disc will have to be made tight 
in the circumferential slot, and yet the friction must be 
very little. Here, again, invention and good workman- 
ship are needed; we see no reason to think the difficulty 
insurmountable. The abutment can readily be made 
tight, save where it rests against the edge of the disc. As 
the dise would be very thin, say in. thick steel plate, the 
area for leakage would be very small. It is almost im- 
possible to see how it could be made tight by any packing. 

If we compare this engine with any of the ordinary 
types of rotary engine, it will be seen that it has few or 
none of these ieee. Take, for example, an engine 
with pistons sliding in and out, as shown in Fig. 4. Here 





A shows one piston—this has to slide in and out of the 
central drum B a great many times in a minute while 
under the full pressure of the steam, and the wear and 
tear at D and C must be very great, with the result that 
in a very little time the pistons become so loose that they 
will rattle in the drums; lubrication cannot be maintained, 
centrifugal force driving away the oil. Again, if we take 
the type shown in Fig. 5 it will be seen that the abutment 
has a long stroke, and consequently cannot be quite closed 


A | until the piston has gone some distance, so that all the 


steam in the space A may be regarded as wasted. Further- 
more, the end of the abutment can by oon means 
be kept from hammering against the central drum. If it 
does not come in contact with it the leakage is enormous, 
because the joint is as long as the piston ; if it does, then 
as the speed with which it moves inwards must be con- 
siderable, it must strike a severe blow, and accordingly all 
engines made on this system which we have seen are noisy 
toa degree. But besides all this, the wear and tear. is 
much greater near the outer circumference than they are 
nearer the centre, and so leakage soon takes place next 
the piston end. “R.” has so fully set forth the objections 
to “line” contacts that we need not dwell on them. 

That there are objections to this type of engine sketched 
in Fig. 1 is indisputable, but it must be remembered that 
no engineer has ever yet attempted to overcome the 
mechanical difficulties, the existence of which is sufficiently 
apparent. If such an engine can be made successfully, 
the reward of the maker will be very large. It is not 
too much to say, for example, that the modern marine 
engine would be supplanted in a very short time. A con- 
siderable expenditure of time and money and skill and 
patience will be needed, but no + success has ever 
been achieved in mechanics without the expenditure of 
both. 








THE RELATIVE DURABILITY OF ENGLISH AND 
AMERICAN LOCOMOTIVES. 

Some American writers have lately been striving, by 
help of arguments founded on very distorted statements of 
the facts, to prove that American locomotives are, after 
all, not the overworked, short-lived, and extravagant 
machines that everyone out of America believes them to 
be; and that American railroads have really the heaviest 
traffic, and are the most efficiently and economically 
administered lines in the world. We only wonde#>that 
these writers do not further show their ignorance ‘ot the 
subject by alleging that American trains are faster and 
safer than any others; and that American railrodds have 
the soundest and most honest systems of finance. * ‘ 

For the present we shall content ourselves by examin- 
ing a little more closely the facts on which a writer 
in the National Car Builder builds a theory that the 
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American locomotive is singularly durable. That paper 
quotes the following statement as to the performance of 
engine No. 137 of the Boston and Albany Railroad, but 
ignificantly enough omits to mention the numerous 
failures of the engine, and endeavours to give an impres- 
sion that nothing of the kind occurred, by the following 
quotation, which we give verbatim:—“In doing this 
enormous amount of work, all the repairs effected on the 
engine, besides the minor running repairs, was turning the 
driving-wheel tires once and facing the valves once.” This 
appears to be hardly correct in the face of the following 
statement of the performance of this engine which appears 
in another American paper, and which is said to be fur- 
nished by the locomotive superintendent of the Boston and 
Albany road. 
“The following are the dimensions and record of 
peng engine No. 137, built at the Boston and Albany 
Ops :— 


IR Sis Dads. as Geay “ben 37 tons 10 cwt. 
0 eee 18in. — 
Driving wheels, diameter ... ee 6 
Boiler, diameter... ... ... ... 4ft. 4in. 
Tubes, 2in. diameter, No. ae, | 
Boiler pressure ... ... .. 160 Ib. 


“This engine came out of the shop April 23rd, 1883 ; 
and was taken in for general repairs October 30th, 1885 ; 
having run daily 30 months 7 days, or 921 days, making a 
total of 184,726 miles. 

“During this time the engine lost 12 days for repairs, 
and deducting this from the total number of days run, the 
average mileage per day is 203 miles. No repairs were made 
until April 27th, 1884, when the engine had run 78,812 
miles. During portions of the months of April and June, 
and the whole of the month of May, 1885, the engine ran 
400 miles every day, making (with extra trips Sundays) 
10,910 miles in May, and a total of 26,740 miles in the 
above-named months, or an average of 8913 miles per 
month. 

“The twelve days lost and the causes were as follows :— 

“ April Ist, 1884: One day. Broken equalising beam. 

“July, 1884: Four days. Tires turned, one broken 
driving box replaced, and regulator valve ground. 

“July, 1884 : Four days and a half. Broken piston-rod. 

“May, 1885: Half a day. Broken piston-rod, front 
cylinder cover and casing. . 

“September, 1885: Two days. Broken driving box. 

“The driving boxes were of cast iron, and in conse- 
quence of these failures have been replaced with steel. 
This record is furnished because it is an exceptional one.” 

It therefore appears that this much vaunted run of an 
American engine was accompanied bya series of break- 
downs, of which any English locomotive builder would be 
heartily ashamed. In running 184,726 miles, the engine 
had no less than five serious breakages of important work- 
ing parts, disabling the engine, and rendering it incapable 
of taking a regular train at the proper speed. In round 
figures the engine broke down every 37,000 miles. Taking 
the annual engine mileage of the London and North- 
Western at 53,000,000 miles, this proportion would give 
1432 locomotive breakdowns per annum, or 119 per month, 
which is very nearly 4 every day. Let us compare the 
American performance with that of some English engines. 

By the courtesy of Mr. Dean, of the Great Western, 
Mr. Johnson, of the Midland, and Mr. Stroudley, of the 
London and Brighton Railway, we are enabled to supply in- 
formation of a kind which has never before been made public 
on this important question. We give the figures in the order 
of the dimensions of the lines conces...d, beginning with 
the Great Western as the largest. It will be seen that 
the figures have been put into a somewhat different shape 
by each of the three gentlemen named. Mr. Dean has 
had the mileage between shop repairs for the year 1885 
of the first twenty engines of five different classes taken 
out and put together for comparison in the following 
table :— 

Average Mileage of Locomotive Engines between Shop Repairs, 

Great Western Railway. 











Mileage. 
Class. 

Highest. Lowest. Average. 

Passenger engines— at 

7ft. express engines, single 
driving wheels ... ... ... 71,400 24,000 52,000 
63ft. coupled express engines. 79,600 21,000 54,200 
5ft. coupled tank engines 94,000 26,000 48,000 

Goods engines— 

Six wheels coupled tender 
engines, 5ft. wheels ... ... 68,300 17,300 42,200 

Six wheels coupled heavy saddle 
tank engines, 44ft. wheels... 55,700 17,000 33,500 





It will be understood that these engines have been taken 
just as they happened to come on the books, and that some 
were in better condition at the beginning of 1885 than 
others, and that the repairs named do not refer to break- 
downs alone, but to wear and tear as well. We have here 
a 5ft. coupled tank engine which made 94,000 miles 
between going into the shops—that is, 2°6-tenths times as 


many miles as the crack American engine. <A 6}ft. coupled | A 


express engine beats the American record 2to1. Even 
the goods engines show an average record which compares 
most favourably with the American. 

Mr. Johnson, of the Midland Railway, confines himself 
strictly to breakdowns. In 1885 there were sixty cases in 
which an engine was rendered idie for half a day or more. 
Among the causes was the breakage of crank and straight 
axles, slide valves, and valve spindles through wear and 
tear; also cases of hot guide bars, due to neglect on the 
part ef the drivers ; and cases where drivers had to give 
up thei~ trains. Now, the gross engine mileage for 1885 
was 43,657,427. The total number of engines 1803. The 
average iniieage, supposing all the engines to have 
been workéd;* 24,200. There was one down for 
every 727,623°7-miles. This includes engines of all kinds. 
Portions of the line are exceptionally heavy, and the trains 





run are the heaviest and fastest in the world. Such a 
record as this it will be found impossible to beat, or even 
come near, in the United States. 

We come now to the London, Brighton, and South Coast, 
Mr. Stroudley has supplied us not only with general 
figures, but with minute particulars of the nature of the 
casualties which caused the engines concerned to be idle 
for half a day or more. The particulars apply to the six 
months, July-December, 1885, and there are over 400 
engines on the line. Here are the particulars :— 

July 25.—Engine 228 caused 43 min. delay through excentric 

straps getting hot—short of oil—breaking excentric-rod. 

July 31.—Engine 202 caused 32 min. delay through left-hand 

crosshead breaking. 

August. 1.—Engine 13 caused 24 min. delay through steam 

pipe flange breaking off. 

September 14.—Engine 38 caused 11 min. delay through tube 


bursting. 

September 16.—Engine 75 caused 10 min. delay through tube 
bursting. 

September 28.—Engine 291 caused & min. delay through tube 
bursting. 

September 28.—Engine 256 caused 50 min. delay through crank 
axle breaking. 


October 9.—Engine 73 caused 28 min. delay through valve spindle 
cotter coming out. 

October 31.—Engine 100 caused 1 hour 40 min. delay through 
tube bursting. 

November 9.—Engine 425 caused 2 hours 57 min. delay through 
broken tube. 

November 14.—Engine 419 caused 2 hours 13 min. delay through 
tube bursting. 

November 19.—Engine 93 caused 1 hour delay through draw- 
bar of engine breaking, in consequence of two couplings 
being put on at once. 

December 2.—Engine 336 caused 57 min. delay through quadrant 
link breaking. This link had flawed in case-hardening, 
which was not observed until it broke. 

It will be seen that some of these failures are of the 
most trifling character, and that the majority involved no 
repairs more serious than plugging a tu They are not 
to be spoken of in the same breath with the failures of the 
American engine. There is not oné record of a broken 
spring as having interfered in any way with the traffic. 
The excentric straps, which were allowed to run hot from 
want of oil, broke the excentric-rod; but this can hardly 
be put down asa fair case against the engine, as it had 
been running perfectly for several years, e crosshead 
recorded as broken had evidently been strained in putting 
in the gudgeon, owing to the block going into the jaw for 
supporting it not having been a sufficiently perfect fit. 
This crosshead had been working for several years 
holding on by one side only, but this was not discovered 
until it broke. It did but trifling damage, but of, course, 
stopped the engine for the day. The crank axle which 
broke caused fifty minutes’ delay, but did no other damage. 
The valve spindle cotter was allowed to work out from one 
of the small engines. This had evidently been taken out 
for some purpose, and had not been properly secured 
again. No. 336 engine broke the quadrant link, which, 
in turn, broke the excentric-rod. This quadrant link 
had, as before stated, flawed in case-hardening, but the 
flaw was not observed until it came asunder. It appears 
that on the Brighton line they almost never have any 
failure of the gear of the engine itself, the troubles being 
confined to broken crank axles and burst or broken tubes. 
The mileage is not easy to get at in a compact form, 
because there are seventy-four old engines and 338 of the 
new type, and it is not fair to include old locomotives, 
which are being replaced. The total engine mileage for 
the half-year was 4,986,893, and assuming that all the 
engines ran alike, which is not fair, however, to the standard 
engines, these made 4,087,000 during the half-year; or 
supposing all the engines to be in use, which is not the 
case, 15,110 miles per engine per half year, or 30,220 per 
annum—a high average. Supposing the number of break- 
downs for the year to be twice that for the six months, or 
twenty-six, we have nearly 315,000 miles per breakdown. 
There were, it will be seen from the list, only three acci- 
dents, properly so called, namely, one crank axle broken, 
one link, and one crosshead. These may be compared 
with the broken piston-rod and broken axle-boxes of the 
American engine. Dividing the mileage by three, we have 
one serious breakdown to every 1,362,333 miles run, Can 
the _— States show any truthful record to parallel 

is 

The Boston and Albany engine appears to have been 
run continuously on both week-days and Sundays, and 
therefore presumably without washing out. The water 
must have been very good; and, indeed, we understand 
that in parts of New England engines can be safely run 
for months without washing out, the boiler being filled up 
and blown off occasionally. This is, of course, very favour- 
able to the achievement of a considerable mileage. In 
this country, however, even with what we deem 
water, it is necessary to wash out an engine at least once 
a week, and a very general rule is to wash out an engine 
one day earlier every week. As an engine can thus only 
run five days out of the seven, the mileage run in any 
given time is effectually curtailed. 

Passing from this — case of great mileage, it 
is interesting to examine the report of a highly prosperous 
American railroad which we lately accidentally came 
across, and which may more fairly represent average 

merican practice than such exceptionally well-managed 
roads as the Pennsylvania and Boston and Albany. The 
road we refer to is the Boston and Maine, running north- 
ward from Boston to Portland and New Brunswick. The 
length of the line is not stated in the report, but the annual 
receipts are at the rate of £25,000 per week, and rather 
more than half the gross receipts are derived from pas- 
senger traffic. As oA. 9 passenger was carried an average 
distance of 13°1 miles, and no less than 15,587,000 
passengers in all were carried, it is evident that, unlike 
most American roads, and like all English roads, the Boston 
and Maine has a considerable local passenger traftic ; 
2,132,000 tons of S were conveyed an average distance 
of 53°7 miles. is is probably somewhat further than 
the average on English roads, but the average for both 
passengers and s is near enough to make a fair com- 
parison of the cost of locomotive power, &c., on the Boston 





and Maine and on English railways generally. In order 
to fairly compare English and American railways, an 
American line having, like our own, local traflic and short 
hauls, must be taken. This done, we find that the annual 
mileage per locomotive is very much the sume in both 
countries, and that in speed, consumption of fuel, and 
mileage between repairs, the English engines have a con- 
siderable advantage. 

The average annual mileage of each engine on the 
Boston and Maine is 23,787 miles, which is less than 2000 
miles per month, presenting an instructive contrast to the 
exceptional results obtained on the Boston and Albany. 
On the London and Brighton Railway also, with local 
traffic and short hauls, it is, we have seen, 30,222 miles 
per annuum. 

This report is equally calculated to throw cold water on 
the figures given by the National Car Builder as to the 
marvellous mileage made by American engines between 
repairs. The Boston and Maine possesses 207 engines, 
and the report summarises the annual repairs effected as 
follows :— 


Renewed entirely 19 engines, 
Thoroughly rebuilt zee 
yeneral repairs ... .. ae 9 
“*More or less repairs ” |: 





: Total number repaired 208 engines. 

It will thus be seen that every single engine had been 
in the shop during the year for more or less serious repairs, 
and that no less than 12 per cent. of the engines had been 
renewed entirely or thoroughly rebuilt. It also appears 
that 97 out of 207 engines required either complete renewal, 
rebuilding, or general repairs during one year. The 
average mileage between very heavy repairs may, there- 

207 y 
fore, be taken at 4 x 23,787 miles, or 50,762 miles, and the 
average mileage between more or less serious repairs may 
207 : ‘ 
be taken at a x 23,787 miles, or 23,675 miles. 


If the terms “general repairs,” and “more or less 
repairs” are used in the sense in which they are under- 
stood in this country, American engines certainly do not 
ap to be as durable as those built here, though the 
mileage run between repairs is not always a sure criterion, 
Many engines are sent into the shops here before it is 
absolutely necessary, on the principle that a stitch in time, 
&e. They would no doubt run a considerably longer 
mileage, but the boxes are beginning to knock, and the 
valves and pistons are blowing slightly, and the tubes leak 
occasionally, and some of the stay heads are getting 
burnt ; the engine will, therefore, burn rather more fuel 
and stand a chance of breaking down on the road. In 
order to avoid any such risk it is just as well to take the 
engine in and put it in first-rate order. The mileage 
between repairs is thus curtailed. 

It is hardly necessary, however, to analyse figures to 
ascertain whether American locomotives are as durable as 
those built in this country. When we find that the English 
engine has larger crank-pins, larger axle-box journals, 
larger crossheads, larger piston rods, larger motion pins, 
larger springs, and larger wheels, and is generally through- 
out built more substantially, and more carefully and accu- 
rately tinished, it is evident that, leaving on one side the 
smaller number of revolutions made per mile, the larger 
bearings and more careful finish must make the English 
engine more durable under similar conditions, As regards 
the boiler work, the comparison is even more in favour of 
English practice. The plates are thicker, and therefore 
allow a greater margin against corrosion; the joints are 
stronger, and therefore not so liable to leak and furrow; 
the rivetting is hydraulic instead of hand or steam, and 
the boiler as a whole is better made, the workmen being 
more skilful, the tools better, and the standard of excellence 
higher. In what shop in Great Britain could sixteen men 
be counted caulking a locomotive boiler under test? Yet 
such a sight excites no surprise in the yard of one of the 
best American builders. 

Many features in the design are, apart from any question 
of proportions and workmanship, favourable to the superior 
durability of the English engine. In American engines the 
axlesare plain round bars with loose collars,and areshouldered 
down for the wheel seat. Such an axle, though cheaper 
to make, is not nearly so trustworthy as an axle forged to 
shape with solid collars, the middle of the axle being 
smaller than the journals, and the latter smaller than the 
wheel seat. Such an axle, with fillets of large radius, at 
every change of diameter has no point at which the strains 
are concentrated, and therefore is not liable to break at 
any one point. The sharp shoulder where an American 
axle enters the wheel is, on the contrary, a weak point, 
and must inevitably shorten the safe mileage of an iron 
axle, and render the use of steel highly dangerous. The 
part of the axle forced into a wheel with a pressure of 
80 tons must necessarily be under a considerable compres- 
sive strain from which the rest of the axleisfree. A little 
reflection will show that torsional and cross-breaking 
strains thrown upon an axle in service must also exist in 
the axle head. In English engines the additional com- 
pressive strain is provided for by the increased diameter 
in the wheel seat; but in the American axle, the part 
exposed to the — strain is the smallest in diameter, 
and is provided with a sharp shoulder as if to further 
invite a failure. 

The great number of parts, and the insecure manner in 
which they are attached to one another, is another weak 
feature about an American engine. The coupling and 
connecting-rod ends are almost invariably fitted with straps, 
bolts, and keys, which are troublesome to fit up and repair, 
are very liable to fail suddenly, and weigh more than English 
solid rod ends with considerably larger bearing surfaces. 

The link motion presents the same incr number of 
initial points of failure. The excentric sheaves are not 
keyed to the axle, but are merely secured by set B ars 
which are, of course, liable to slip. The excentric rods in 
like manner are only secured to the excentric straps by fric- 
tion, the rod and strap being clamped together side by 
side by bolts working in slotted holes. This arrangement 
is rather more convenient for adjusting the length of the 
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rods, but the rod may slip, though the bolts and nuts are 
intact. The usual manner in which this connection is 
made on English engines is more expensive to make, but 
is far more secure. The expansion link in American 
engines is generally made in two main parts—front and 
back—bolted together with distance pieces top and bottom. 
This construction has been long abandoned here, and a 
solid link is rightly regarded as less liable to failure though 
more expensive to make. The rocking shaft introduces 
yet another piece into the American link motion, and as it 
obliges the expansion link to be hung on one side, it 
entails a further disadvantage. The strain on the die 
block is also taken on one side. These additional parts 
eand defective methods of meeting the working strains 
must, under equal conditions, increase the chances of 
failure. It may, however, be urged that the superior 
accessibility of the valve chest placed in American engines 
on top of the steam chest outweighs all the disadvantages 
enumerated. is argument might have had some weight 
before the advent of portable machines for facing valve 
seats. While the outside steam chest is more accessible 
for hammer, chisel, and file, it presents no advantages over 
the valve chests of even inside-cylinder — where a 
machine is used. It has, moreover, several palpable dis- 
advantages. The steam is more exposed to condensation, 
the steam and exhaust passages are longer, and the front 
end of the engine is somewhat heavier, as no part of the 
metal of the steam chest serves to brace the cylinders 
together, as in English engines. 

American critics generally urge that English engines 
are too rigid for roughly laid tracks or sharp curves. It 
is perfectly true that the good permanent way of most of 
our great main lines renders the use of equalising levers 
and bogies unnecessary, but both these devices are very 
freely used wherever it is deemed they diminish the wear 
and add to the easy riding of the engine. On the North 
London, Metropolitan, Metropolitan District, London, 
Tilbury, and Southend, Highland, and Great North of 
Scotland lines, every engine has both equalising levers and 
bogie. With the exception of the London and Brighton, 
every important railway in the kingdom has a large pro- 
a of engines fitted with some form of flexible wheel 

. Moreover, most of these engines are fitted with 
Adams’ bogie, which compares very favourably with the 
various American bogies and pony trucks tried here under 
similar conditions, As the springs used here are longer 
than those generally employed in America, they are pro- 
bably more flexible, and it is safe to conclude that their 
greater weight makes them more durable. Judging from 
the numerous broken axle-boxes on the Boston and Albany 
engine, this mishap is not always caused by the tension of 
the spring, the only point that can be urged against the 
English practice. 

American critics who have never seen an English loco- 
motive invariably seem to imagine that the plate frame is 
more rigid laterally than ay Ge frame. The exact con- 
trary is the case. It is obvious that a plate 20in. deep and 
lin. thick is stiff vertically and very flexible laterally; 
while a rectangular iron bar 3$in. wide and 3in. deep will 
be very much more rigid laterally than the plate frame. 
As the vertical flexibility in all engines is supplied by the 
springs, the ter vertical flexibility of the bar frame 
confers no advantage, and renders it difficult to lift the 
engine without breaking the frame above the axle-box 
rubbing pieces. The lateral flexibility of the plate frame 
is, however, a very valuable feature, and in one case that 
came to our knowledge enabled six coupled rigid wheel 
base engines to work safely over sharp curves and badly- 
laid crossings, where American Moguls were frequently 
derailed. The idea that English engines are too rigid for 
rough roads is a mistake, and probably originated in the 
fact that the original English engines for the Grand Trunk 
of Canada were built by a firm who had little experience 
in building locomotives, and none whatever in making 
provision against the effects of a Canadian winter. It 
would be as unfair to judge — bridge builders of the 
— day by the Victoria Bridge at Montreal. Our 

nowledge of both bridges and locomotives has increased 
considerably in the thirty years that has elapsed since the 
Grand Trunk was built by Robert Stephenson and other 
pioneers of railways. 

The use of inferior methods of construction, some of 
which have been explained above, reduces the cost of 
labour in building an American locomotive. The use of 
steel instead of copper for inside fire-boxes, cast iron 
instead of wrought iron for wheel centres, and iron instead 
of brass for tubes, enables American builders to effect a 
considerable economy in the price of the raw materials of 
a locomotive. Fire-boxes made of English Siemens-Martin 
steel are, however, in successful use in Canadian loco- 
motives, and it is evident that where the absence of lime 
in the water renders the use of steel ible, fire-boxes of 
that material can be made more cheaply here than in 
America, Iron tubes are of course largely used by English 


railways for partly worn-out engines, and if the user of | 7 
the engine desires the cheaper material, it can be used in| ~ 


the new engine. It will probably never be possible to 
make a satisfactory cast iron wheel in this country; but as 
far as we know there is no reason why locomotive builders 
should not generally imitate Mr. Webb’s example, and use 
cast steel wheel centres. At least one firm in Sheftield 
makes an excellent steel wheel, tough, strong, homogeneous, 
and free, of course, from bad welds. 

We therefore see no reason why English locumotive 
builders should not continue to be able to produce a more 
durable locomotive at a lower price than our American 
cousins, as the great cost of wages and materials must 
always counterbalance the saving effected by the use of 
inferior materials and methods of construction. 








THE Evectric LicuTina Act,—At a general meeting of the 
Electric Lighting Act Committee, recently held at the offices of the 
Anglo-American Brush Electric Light Corporation, Belvedere-road, 
Lord Thurlow in the chair, a resolution was ad on the motion 
of Viscount Anson, approving the action of and 


e ti 
expressing satisfaction at the announcement that Lord Ray h 





THE VYRNWY MASONRY DAM. 
Tue design and construction of masonry dams of large 
dimensions is perhaps not a matter of great professional im- 
rtance to English engineers, as they are not often ag 
called upon to build them at home or abroad. e 
masonry dam is, however, a subject of much interest, and 
the graphic and analytical investigation of the conditions of 
its stability, as well as of the nature, intensity, and 
direction of the stresses in its materials due to insis- 
tent or impressed forces, have often provided attractive 





food for speculation and determination, The most 
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a matter very much of taste. Calculations may be made on 
the assumption that a dam is of material flexible through 
a limited range; but such calculations are, except as 
ingenious checks, of little use, inasmuch as so great an 
excess of weight must be re to prevent the initia- 
tion of any of the stresses which would occur on the 
assumption of even analmost ignabl 
that the results of such calculations 
the final practical considerations. : 

French engineers have been called upon to design 
and construct some very large dams, including some of 
early date, which, to a great extent followed the earlier 
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THE VYRNWY DAM.—SECTION SHOWING MAGNITUDE AND DIRECTION OF STRESSES AND CONTOUR OF FOUNDATION. 


complete investigations that have appeared in English 
upon the subject have been those which are published in 
Tue Enctneer, and of these we may instance the illus- 
trated articles by Mallet based upon the previous investi- 
gations of MM. Sazilly, Graeff, Conte, Grandchamps, and 
Delocre,* and by whom many proposals were made and 
some difficult points solved by means of an ingenious 
assumption. Rankine also devoted attention to the sub- 
ject in Toe EnGineEr.t 
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DATUM LINE 
SECTIONS OF VALLEY IN LINE OF DAM. 


An important paper, 4 Mr, Guilford Molesworth, 
entitled, ‘“ Notes on High Masonry Dams,” with transla- 
tions from the French of observations by M. Bouvier, was 
published in the Roorkee College professional papers 
on Indian engineering in 1883, contained a résumé of the 
researches of Del Graeff and others, and showed that 
within certain limits the form of the section of a dam was 





had, at the request of the Executive, agreed to introduce the B 
drafted by the committee into the House of Lords, 








* Toe EnGIness, vol, xxvi., 1868. 
¢ Tae Enarngsr, 6th January, 1872} 


Spanish dams, which were large, successful, and enor- 
mously heavy. In later times came the Furens* and 
Settonst reservoir dams, the former closing a valley and 
forming the Rochetaillée reservoir upon the torrent of the 
Furens, which is an affluent of the upper Loire. This dam 
impounded water to a depth of nearly 165ft., but its length 
is only about 680ft. Dams of similar section were subse- 
quently built ; one upon the Ban, an affluent of the Gier, 
near St. Chamond, and another, the Ternay, near 
Annonay. : 
The a reservoir dam was one of the first built in ac- 
cordance with the researches of M. Delocre,its section being 
original, and having hollow curved faces at both sides. It 
is built of rubble masonry laid in random courses, but 
every block set with and jointed with minute care. In 
design and construction it an interesting bearing upon 
the Vyrnwy dam now being built for the water supply of 
Liverpool, and in prance ad of which a much to be 


regretted phase has occ 4 

“The Vyrnwy dam was designed by Mr. Thomas 
Hawksley, P.P.I.C.E., and the construction commenced 
under him, with Mr. G. F. Deacon, M.LC.E., borough 
waterworks engineer, of Liverpool, as resident engineer. 
It seems, however, that some agreement was made between 
Mr. Deacon and some of the Council, which enabled him 
to disregard Mr. Hawksley’s wishes as to the method of 
construction or the workmanship, and to act as though 
he were joint engineer. This at least seems to be the 
ground of Mr. Hawksley’s complaints, and his refusal to be 
further connected with the work, inasmuch as, if Mr. 
Deacon’s method of executing the work were not found 
permanently satisfactory, Mr. Hawksley would be held 
responsible. One result of Mr. Hawksley’s retirement has 
been that Mr. Deacon has been called upon to make a 
report on the dam. This has been published, and while it 
deals with the stability of the section, and gives facts as to 
the nature of the materials employed, it does not seem to 
answer or refute Mr. Hawksley’s allegations, but in some 
measure to support them. We have from time to time 
referred to this matter, and in our impression cf the 15th 
January, to the most recent Pepe. and it is unnecessary 
to add anything further to the matter as < dispute, or to 
the accusations made on either side; but we propose to say 





* Tue ENGINEER, 11th October, 1867, 
¢ Tue Enoinesr, 13th August, 1875. 
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a little concerning the method of construction, the materials 
used, and the difference between these and those which Mr. 
Hawksley would, it is said, employ. Mr. Deacon’s report we 
shall not reproduce, as, although an able report, the greater 
part of it is occupied in showing, by means familiar to 
everyone interested in hydraulic masonry, that the section 
designed by Mr. Hawksley is satisfactory in every respect, 
and has a very large factor of safety under any conditions, 
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Fig. 6 


or any assumed combination of possible or probable con- 
ditions. 

The object of this part of the report seems to be wholly 
inexplicable, inasmuch asmo one would have forone moment 
thoughtit otherthan supererogation to writeareport to show 
that a dam designed by Mr. Hawksley was perfectly stable. 
We shall therefore only give a section of the wall, with the 
dimensions and forces, compiled from the report, as this 
will be sufficient to show these and the irregular foun- 
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dation, the drained portion of the dam, and the general 
intercepting drain tunnel T, which is 4ft. in height and 
2ft. Gin. wide. From these sections and the figures given 
upon them it will be seen that the forces are insig- 
nificant as against the stability of the dam, even under 
very adverse conditions of permeability, impeded drainage, 
heavy winds, &c., and that the only matter upon which 
any inquiry need be made is the strength of the materials 
used; their relative strength or resistances to compression 
or crushing; the method of building, including the forms 
of the blocks of rock used; and the relative quantities of 
the materials of different characteristics. Upon these 











would not be anything like sufficient to move it even if it 
were on a floor comparatively smooth and not cemented, as 
will be gathered from Fig. 4, which shows the resultant of 
all the forces to have an unusually small angular departure 
from the vertical. The lines at the foot on either side E F, 
Fig. 5, show the form of the dam foot when the foundation 
is at the different levels shown. 

The slate of which the dam is being built is quarried 
about a mile from the dam and brought down by a rail- 
way with a gradient of 1 in 30 to the dam in blocks weigh- 
ing from a few hundredweights to 7 and 8 tons, The 
specific gravity of the slate is 2°72, or about 2:06 tons per 
cubic yard. It ishard, worked with difficulty, and is used 
in the form of what is known as Cyclopean rubble, 
the blocks being of various forms, such as are shown at 
Fig. 5and 6,theshaded portionsrepresenting those which are 
removed at the quarry. The face blocks are all worked to 
templates and have the upper and lower surfaces dressed 
parallel and “their sides dressed nearly or quite vertical.” 
Ashlar for outlets and discharge tunnels is made from the 
same material. About 46 per cent. of the blocks used are 
under 2 tons each, nearly 21 per cent. of between 2 and 4 
tons, and about 33 per cent. 4 tons and upwards. The 
mean crushing resistance of cubes of this slate, all of about 
3in., is given by Professor Unwin, by whom they were 
tested as 823°5 tons, or rather that is the mean of eleven 
specimens, the figures relating to which are given in his 
report. It is thus a material which, when built into a 
large masonry structure, so that a large part of it may be 
considered as encastre, would stand a very heavy pressure. 
The gravel and sand employed in making the mortar were 
obtained from the valley in which the dam is being made, 
where there is an abundance, resulting from the dis- 
integration of the rocks of the valley, but containing a good 
deal of clay, it has to be washed, and this, it appears, is 
done with great care, though with difficulty. Since the 
beginning of 1884, however, the slate quarry refuse has been 
pulverised by a machine, and two parts of this, 60 per 
cent. of which will go through a 20 mesh sieve and even 
18 per cent through a 65 mesh sieve, have been used to 
every one partof sand. This produced, the report states, a 
mortar stronger than that made with sand alone, althongh it 
is usually found that fine powdery material, such as much 
of this must be considered, is not at all advisably used 
with cement. Time will, however, show the effect of the 
use of finely comminuted argillaceous rock for this pur- 
pose. The mortar and concrete mixing is done by 
machinery, the proportion of sand to cement, whether the 
sand is contained in the gravel for concrete or is separated 
from mortar, being 2°5 to 1. Previous to April, 1884, it 
was 2 to 1. Cubes of the Portland cement concrete were 
made daily from the concrete from the work commenced. 
Their mean dimension was 9in., and a large number of 
them tested by Professor Unwin and by Messrs Kirkald 
and Son. The tests showed a gradual increase of strengt 
with age from 2 to 36 months, the mean for 32 to 36 
months, being 170°4 tons per square foot, but Professor 
Unwin gives it as his opinion that the blocks when most 
fairly tested—i.c., with a surface of Parian cement to 
secure a uniform distribution of pressure—that the blocks 
reach a strength of at least 187 tons per square foot in 
about a year after they are made. Tests made of the 
stronger blocks by Messrs. Kirkaldy and Sons gave a 
mean strength of 284°7 tons per square foot for the 
cement mortar and 2249 tons for the cement concrete, 
the cubes having been made about two years. These were 
bedded between pieces of pine }in. in thickness when 
tested. The blocks tested by Messrs. Kirkaldy were those 
which showed more than average strength and required 
greater pressure than Professor Unwin’s machine would 
give, but although of abnormal strength, these blocks 
must be considered as fairly warranting an addition to 
Professor Unwin’s average, but an examination of all 

















we find a good deal of information in Mr. Deacon’s report. | the results, and bearing in mind that a test cube 
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Fig. 7—DIAGRAMS CF VERTICAL PRESSURES. 


The rock forming the valley and the foundation of the 
dam is clay slate of the Caradoc group of the lower 
Silurian system, to some extent traversed by beds of Bala 
volcanic ash. Figs. 1, 2, and 3 illustrate the dip of the 
strata, the direction of which is towards the future reser- 
voir. The arrows indicate the direction of the strize 
found upon the upper projecting outcrops A A, and either 
of glacial or drift origin. Ali dislocated blocks of the 
slate hawe been removed, and where the outcrop of one 
bed much’ exceeded in height that of the next it was cut, 
as shown in, Migs. 1 and 3. Thus formed, the foundation 
varied in levgl-across the 117°75ft. width of the dam foot 
to the extent shown in Fig. 4; and thus the bed may be 
said to be so joggled that no imaginable force would cause 
the dam to slide. The forces which will be visited upon it 





is certain to be rather better than the average 
of concrete or mortar in the wall, a higher average 
than about 200 tons per square foot cannot be credited. 
This gives the strength of the rock as about 4 to 1 of the 
cement concrete. This great difference in the strength of 
the rock and of the cementing materials need have no 
modifying effect on the strength of the masonry as a whole, 
unless the method of construction imports conditions under 
which the feebler strength of the concrete may initiate 
destructive strains in the large pieces of rock employed by 
giving it a support which is not uniform, Whether this 
is likely to be so may be gathered from Mr. Deacon’s 
description of the way in which the work is done. Figs. 
5 and 6 give a fair idea of the shapes of the blocks employed, 
and the figures already given show that a large proportion 





of the blocks areof alarge and heavysize, whileaconsiderable 
roportion of small blocks are also used. The method of 
uilding is thus described. “Assuming for the moment 
that there is a level bed, either of rock or of previously 
constructed masonry, a layer of cement mortar about zin. 
thick, and rather larger in area than the base of the stone 
to be laid, is placed upon that bed. The mortar is then 
brushed to a proper figure, and beaten to get rid of air. 
The stone, with its flat but rough bed, is next lowered by 
a steam crane, and is beaten down by simultanevus blows 
from heavy hand malls. The mortar is of such consist- 
ency that during this process it fills every hollow; much 
of it being squeezed out around the stone and employed 
for another bed. Other stones are then similarly set with. 
their nearest points close to but not touching the first. 
The spaces between the stones are next filled in with con- 
crete thoroughly beaten down, and thrust with blunt- 
ended swords into the narrower spaces, Concerning this 
Mr. Deacon remarks in a footnote that too much import- 
ance cannot be attached to the proper performance of this 
portion of the work. It is weil known that when the 
materials of concrete are mixed and tipped in large quan- 
tities the larger stones tend to leave the smaller, and the 
water tends to carry down the cement to lower parts. On 
this account the broken macadam-sized stones are not 
mixed in the concrete machines; but are brought upon the 
ground separately. A loose layer of concrete 2in. to 3in. 
thick is first thrown down; the broken stone is scattered 
over it, and the latter is thoroughly beaten into the former 
until the cement squeezes up to the surface. Another 
similar layer is then formed, and so on until the required 
height is reached. No laminated structure is thus pro- 
duced, as would be the case if each layer were allowed to 
set before the next was formed. Under the beating, while 
all is soft, the stones of one layer interlock with those of 
another, and the result is much more perfect homogeneity 
than can readily be attained by any other treatment of 
concrete with the same proportion of stone. When the 
interstices are sufficiently large they are built up with 
smaller stones instead of with concrete only. An idea of 
the distribution of stone and concrete may be gathered 
from the fact that an endeavour to find a space between 
the stones containing a block of concrete 12in. cube has 
roved futile. There are, of course, both vertical and 
orizontal layers of concrete of much larger area than this ; 
but their thickness is small. The joints having thus been 
filled to the level of the first stones laid upon the old work, 
the remaining inequalities are made up with beaten con- 
crete, upon which other stones, bonding with those below, 
are set as before in cement mortar. The work within 
reach of each crane is thus carried on to a height of 6ft. or 
8ft. before the crane gauntree is moved. The joints 
between the highest stones of each such course are not 
finished to the level of the stones for three reasons ; one 
being that a more water-tight bond is thus obtained 
between the new and the old concrete when, some months 
later, the work is further raised, than when the old con- 
crete is continuous over a large surface ; another being 
that less damage is done to the surface when the men 
cannot conveniently walk on the concrete, and are almost 
obliged to step from stone to stone ; and a third being that 
when lying below the level of the stones the concrete is 
less liable to damage from frost in winter, and is more 
likely to remain damp in summer. It occasionally 
happens that stones with small, or somewhat pointed 
areas, project above those immediately surrounding them. 
In such cases when, some months after the work has been 
left to set, the place is again reached, the concrete is not 
brought up to the higher level, but the projection is 
dressed down to the Leight of the surrounding work. 
The front and back faces of the wall differ from the heart- 
ing hitherto described in that the largest and squarest 
stones are selected for them. All such face stones are 
draughted to the exact batter required, and have their 
tops dressed as well as their bottom beds, and their sides 
squared as may be necessary, to make close vertical joints. 
In the inner face the ordinary concrete is not used, even 
where the joints widen out ; mortar alone, with broken 
stone beaten into it, being employed for the first few feet. 
The object of this is to secure, not additional strength, but 
the highest attainable water-tightness of the inner face. 
When treating of the forces acting upon the dam it will 
be seen that if any part should be more water-tight than 
another it is the inner face. For this reason the portion 
of the inner face below ground is lined with puddled clay, 
while the joints of the upper part are made additionally 
water-tight.” 

Whether this mode of building is a satisfactory one 
remains to be seen, but it is obviously open to the objec- 
tion that large masses of rock may be brought to bear 
upon a bed of very different bearing capacity, and that 
some of the stones are of such a form as to tend to initiate 
movements of the superincumbent and surrounding mate- 
rials. Random rubble may, as in the case of the Furens 
reservoir dam, be perfectly successful when no pieces are 
large, interstices small, and settlement consequently 
uniform. But with Cyclopean random rubble the case 
may be very different. If a large or long block rest either 
at its centre or at one end upon the small area of the upper 
part of a stone of sucha form as that shown at Fig. 5 
and marked 3, tons 5, and depend for the rest of its 
support upon the concrete or mortar, which from the 
system of building may be in considerable masses, the 
result will ibly be fracture of the stone so supported ; 
for although the pressure may be very small as compared 
with the crushing resistance of the concrete, the difference 
in the rigidity of the support of the materials may possibly 
be sufficient to cause unequal distribution of load. Un- 
equal settlement may, it has been urged, also result from 
the system of building, and this may be supposed to be 
the more probable from the result of the use of stones 
which have their upperorside surfaces at angles considerably 
divergent from the horizontal or the vertical respectively. 
The tendency of the load upon the material resting upon 
surfaces such as these is to cause it to slide down them, 
and to produce cracks in it. This may be the more readily 
imagined by reference to.the form of block shown at 
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a little concerning the method of construction, the materials 
used, and the difference between these and those which Mr. 
Hawksley would, it is said, employ. Mr. Deacon’s report we 
shall not reproduce, as, although an able report, the greater 
part of it is occupied in showing, by means familiar to 
everyone interested in hydraulic masonry, that the section 
designed by Mr. Hawksley is satisfactory in every respect, 
and has a very large factor of safety under any conditions, 
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or any assumed combination of possible or probable con- 
ditions. 

The object of this part of the report seems to be wholly 
inexplicable, inasmuch asmo one would have forone moment 
thoughtit otherthan supererogation to writeareport to show 
that adam designed by Mr. Hawksley was perfectly stable. 
We shall therefore only give a section of the wall, with the 
dimensions and forces, compiled from the report, as this 
will be suflicient to show these and the irregular foun- 
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dation, the drained portion of the dam, and the general 
intercepting drain tunnel T, which is 4ft. in height and 
2ft. Gin. wide. From these sections and the figures given 
upon them it will be seen that the forces are insig- 
nificant as against the stability of the dam, even under 
very adverse conditions of permeability, impeded drainage, 
heavy winds, &c., and that the only matter upon which 
any inquiry need be made is the strength of the materials 
used; their relative strength or resistances to compression 
or crushing; the method of building, including the forms 
of the blocks of rock used; and the relative quantities of 
the materials of different characteristics. Upon these 





we find a good deal of information in Mr. Deacon’s report. 


would not be anything like sufficient to move it even if it 
were on a floor comparatively smooth and not cemented, as 
will be gathered from Fig. 4, which shows the resultant of 
all the forces to have an unusually small angular departure 
from the vertical. The lines at the foot on either side E F, 
Fig. 5, show the form of the dam foot when the foundation 
is at the different levels shown. 

The slate of which the dam is being built is quarried 
about a mile from the dam and brought down by a rail- 
way with a gradient of 1 in 30 to the dam in blocks weigh- 
ing from a few hundredweights to 7 and 8 tons. The 
specific gravity of the slate is 2°72, or about 2°06 tons per 
cubic yard. It ishard, worked with difficulty, and is used 
in the form of what is known as Cyclopean rubble, 
the blocks being of various forms, such as are shown at 
Fig. 5and6,theshaded portionsrepresenting those which are 
removed at the quarry. The face blocks are all worked to 
templates and have the upper and lower surfaces dressed 
parallel and “their sides dressed nearly or quite vertical.” 
Ashlar for outlets and discharge tunnels is made from the 
same material. About 46 per cent. of the blocks used are 
under 2 tons each, nearly 21 per cent. of between 2 and 4 
tons, and about 33 per cent. 4 tons and upwards. The 
mean crushing resistance of cubes of this slate, all of about 
3in., is given by Professor Unwin, by whom they were 
tested as 823°5 tons, or rather that is the mean of eleven 
specimens, the figures relating to which are given in his 
report. It is thus a material which, when built into a 
large masonry structure, so that a large part of it may be 
considered as encastre, would stand a very heavy pressure. 
The gravel and sand employed in making the mortar were 
obtained from the valley in which the dam is being made, 
where there is an abundance, resulting from the dis- 
integration of the rocks of the valley, but containing a good 
deal of clay, it has to be washed, and this, it appears, is 
done with great care, though with difficulty. Since the 
beginning of 1884, however, the slate quarry refuse has been 
pulverised by a machine, and two parts of this, 60 per 
cent. of which will go through a 20 mesh sieve and even 
18 per cent through a 65 mesh sieve, have been used to 
every one partof sand. This produced, the report states, a 
mortar stronger than that made with sand alone, although it 
is usually found that fine powdery material, such as much 
of this must be considered, is not at all advisably used 
with cement. Time will, however, show the effect of the 
use of finely comminuted argillaceous rock for this pur- 
pose. The mortar and concrete mixing is done by 
machinery, the proportion of sand to cement, whether the 
sand is contained in the gravel for concrete or is separated 
from mortar, being 2°5 to 1. Previous to April, 1884, it 
was 2to 1. Cubes of the Portland cement concrete were 
made daily from the concrete from the work commenced. 
Their mean dimension was 9in., and a large number of 
them tested by Professor Unwin and by Messrs prema: f 
and Son. The tests showed a gradual increase of strengt 
with age from 2 to 36 months, the mean for 32 to 36 
months, being 170°4 tons per square foot, but Professor 
Unwin gives it as his opinion that the blocks when most 
fairly tested—z.e., with a surface of Parian cement to 
secure a uniform distribution of pressure—that the blocks 
reach a strength of at least 187 tons per square foot in 
about a year after they are made. Tests made of the 
stronger blocks by Messrs. Kirkaldy and Sons gave a 
mean strength of 284°7 tons per square foot for the 
cement mortar and 224°9 tons for the cement concrete, 
the cubes having been made about two years. These were 
bedded between pieces of pine }in. in thickness when 
tested. The blocks tested by Messrs. Kirkaldy were those 
which showed more than average strength and required 
greater pressure than Professor Unwin’s machine would 
give, but although of abnormal strength, these blocks 
must be considered as fairly warranting an addition to 
Professor Unwin’s average, but an examination of all 
the results, and bearing in mind that a test cube 
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Fig. 7—DIAGRAMS CF VERTICAL PHESSURES. 


The rock forming the valley and the foundation of the 
dam is clay slate of the Caradoc group of the lower 
Silurian system, to some extent traversed by beds of Bala 
volcanic ash. Figs. 1, 2, and 3 illustrate the dip of the 
strata, the direction of which is towards the future reser- 
voir. -. The arrows indicate the direction of the strice 
found upon the upper projecting outcrops A A, and either 
of glacial or drift origin, All dislocated blocks of the 
slate have been removed, and where the: outcrop of one 
bed much exceeded in height that of the next it was cut, 
as shown in Figs. i and 3. Thus formed, the foundation 
varied in level across the 117°75ft. width of the dam foot 
to the extent shown in Fig. 4; and thus the bed may be 
said to be so joggled that no imaginable force would cause 
the dam to slide. The forces which will be visited upon it 





is certain to be rather better than the average 
of concrete or mortar in the wall, a higher average 
than about 200 tons per square foot cannot be credited. 
This gives the strength of the rock as about 4 to 1 of the 
cement concrete. This great difference in the strength of 
the rock and of the cementing materials need have no 
modifying effect on the strength of the masonry as a whole, 
unless the method of construction imports conditions under 
which the feebler strength of the concrete may initiate 
destructive strains in the large pieces of rock employed by 
giving it a support which is not uniform. Whether this 
is likely to be so may be gathered from Mr. Deacon’s 
description of the way in which the work is done. Figs. 
5 and 6 give a fair idea of the shapes of the blocks employed, 
and the figures already given show that a large proportion 





of the blocks areof alarge and heavy size, whileaconsiderable 
eae of small blocks are also used. The method of 

uilding is thus described. ‘“ Assuming for the moment 
that there is a level bed, either of rock or of previously 
constructed masonry, a layer of cement mortar about Zin. 
thick, and rather larger in area than the base of the stone 
to be laid, is placed upon that bed. The mortar is then 
brushed to a proper figure, and beaten to get rid of air. 
The stone, with its flat but rough bed, is next lowered by 
a steam crane, and is beaten down by simultanevus blows 
from heavy hand malls. The mortar is of such consist- 
ency that during this process it fills every hollow; much 
of it being squeezed out around the stone and employed 
for another bed. Other stones are then similarly set with 
their nearest points close to but not touching the first. 
The spaces between the stones are next filled in with con- 
crete thoroughly beaten down, and thrust with blunt- 
ended swords into the narrower spaces. Concerning this 
Mr. Deacon remarks in a footnote that too much import- 
ance cannot be attached to the proper performance of this 
portion of the work. It is weil known that when the 
materials of concrete are mixed and tipped in large quan- 
tities the larger stones tend to leave the smaller, and the 
water tends to carry down the cement to lower parts. On 
this account the broken macadam-sized stones are not 
mixed in the concrete machines; but are brought upon the 
ground separately. A loose layer of concrete 2in. to 3in. 
thick is first thrown down; the broken stone is scattered 
over it, and the latter is thoroughly beaten into the former 
until the cement squeezes up to the surface. Another 
similar layer is then formed, and so on until the required 
height is reached. No laminated structure is thus pro- 
duced, as would be the case if each layer were allowed to 
set before the next was formed. Under the beating, while 
all is soft, the stones of one layer interlock with those of 
another, and the result is much more perfect homogeneity 
than can readily be attained by any other treatment of 
concrete with the same proportion of stone. When the 
interstices are sufficiently large they are built up with 
smaller stones instead of with concrete only. An idea of 
the distribution of stone and concrete may be gathered 
from the fact that an endeavour to find a space between 
the stones containing a block of concrete 12in. cube has 
— futile. There are, of course, both vertical and 

orizontal layers of concrete of much larger area than this ; 
but their thickness is small. The joints having thus been 
filled to the level of the first stones laid upon the old work, 
the remaining inequalities are made up with beaten con- 
crete, upon which other stones, bonding with those below, 
are set as before in cement mortar. The work within 
reach of each crane is thus carried on to a height of 6ft. or 
8ft. before the crane gauntree is moved. ‘The joints 
between the highest stones of each such course are not 
finished to the level of the stones for three reasons; one 
being that a more water-tight bond is thus obtained 
between the new and the old concrete when, some months 
later, the work is further raised, than when the old con- 
crete is continuous over a large surface ; another being 
that less damage is done to the surface when the men 
cannot conveniently walk on the concrete, and are almost 
obliged to step from stone to stone ; and a third being that 
when lying below the level of the stones the concrete is 
less liable to damage from frost in winter, and is more 
likely to remain damp in summer. It occasionally 
happens that stones with small, or somewhat pointed 
areas, — above those immediately surrounding them. 
In such cases when, some months after the work has been 
left to set, the place is again reached, the concrete is not 
brought up to the higher level, but the projection is 
dressed down to the height of the surrounding work. 
The front and back faces of the wall differ from the heart- 
ing hitherto described in that the largest and squarest 
stones are selected for them. All such face stones are 
draughted to the exact batter required, and have their 
tops dressed as well as their bottom beds, and their sides 
squared as may be necessary, to make close vertical joints. 
In the inner face the ordinary concrete is not used, even 
where the joints widen out; mortar alone, with broken 
stone beaten into it, being employed for the first few feet. 
The object of this is to secure, not additional strength, but 
the highest attainable water-tightness of the inner face. 
When treating of the forces acting upon the dam it will 
be seen that if any part should be more water-tight than 
another it is the inner face. For this reason the portion 
of the inner face below ground is lined with puddled clay, 
while the joints of the upper part are made additionally 
water-tight.” 

Whether this mode of building is a satisfactory one 
remains to be seen, but it is obviously open to the objec- 
tion that large masses of rock may be brought to bear 
upon a bed of very different bearing capacity, and that 
some of the stones are of such a form as to tend to initiate 
movements of the superincumbent and surrounding mate- 
rials. Random rubble may, as in the case of the Furens 
reservoir dam, be perfectly successful when no pieces are 
large, interstices small, and settlement consequently 
uniform. But with Cyclopean random rubble the case 
may be very different. If a large or long block rest either 
at its centre or at one end upon the small area of the upper 
part of a stone of such a form as that shown at Fig. 5 
and marked 3, tons 5, and depend for the rest of its 
support upon the concrete or mortar, which from the 
system of building may be in considerable masses, the 
result will possibly be fracture of the stone so supported ; 
for although the pressure may be very small as compared 
with the crushing resistance of the concrete, the difference 
in the rigidity of the support of the materials may possibly 
be sufficient to cause unequal distribution of load, Un- 
equal settlement may, it has been urged, also result from 
the system of building, and this may be supposed to be 
the more probable from the result of the use of stones 
which have their upper orside surfaces at angles considerably 
divergent from the horizontal or the vertical respectively. 
The tendency of the load upon the material resting upon 
surfaces a | as these is to cause it to slide down them, 
and to produce cracks in it. This may be the more readily 
imagined by reference to the form of block shown at 
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Fig. 6, and marked 3 and 7 tons. This tendency will not 
be removed by the filling in of the spaces between blocks, 
however carefully done, but still it must be admitted that 
it remains to be seen whether, in so large a mass as that 
of this great wall, the sum of these tendencies may not prove 
to be negative owing to mutual counteractions. Inclined 
surfaces of large area are, however, rather to be avoided, 
not simply because the system of construction at 
Vyrnwy is new, but because there seems to be reason 
for thinking it may be harmful. There can be little 
objection to the use of very large and small, and 
of very small stones, provided all are carefully fitted ; 
but it is questionable whether random rubble with large 
masses of concrete is not a system which must be attended 
with unequal settlement. It may be safely said that the 
use of materials very different in volume and in character 
too, should be avoided, and for the same reason it is not 
good practice to mix up ashlar or level coursed face work 
with such rubble hearting, for however well the work may 
appear to be done, unequal settlement must result. Work 
that is open to any of these objections cannot be usefully 
the subject of any exact calculations as to distribution of 
pressures in itself or on its foundation. . 
The three diagrams—Fig. 7—represent the varying, 
or supposed uniformly varying pressures on the 
foundation, but their value depends on the distribu- 
tion of the pressures through the material itself as 
affected by the character of the work. This may 
so affect pressure on the foundation, that instead of an 
inverted curve, as shown in the central diagram, an upward 
curve might be needed to show the actual distribution. As 
a matter of stability this may have no effect so long as the 





the continual notices in the daily press, these two boats are still | depart as little as possible from the type which has done such 


doing good service. 

This design of steamer having proved so great a success, Lord 
Wolseley desired the Government to immediately contract with 
Messrs. Yarrow and Co, for eight more, which were forthwith 
proceeded with, and one of these forms the subject of our illus- 
tration on page 106, which has been engraved from a photograph 
taken in Egypt. Some of them were fitted up as gunboats, and 
some for transport purposes. A large gun was placed on the 
upper deck forward, commanding, from its elevated position, a 
good range over the river banks. There werealso eight Norden- 
felt guns, having shields in front of them in various parts of the 
vessel, placed so as to receive an all-round fire, Forward, on 
the lower deck, is a shot-proof house capable of accommodating 
eight riflemen, and high above the rest will be seen the conning- 
tower, from whence the navigation is directed. 

In order to secure economy of fuel, which is very scarce in 
Upper Egypt, the engines were compound surface-condensing, 
and the boiler, which was of the locomotive type, was arranged 
either for burning wood or coal, it being provided with a fan 
and closed ash-pan, to be utilised at times when an extra supply 
of steam was needed to ascend any specially rapid part of the 
river. Under ordinary conditions of working, however, a forced 
draught was not used, so as to avoid the wear and tear of the 
boiler. 

The general arrangement of the cabin accommodation is 
clearly seen from the engraving. 

There is one point about the construction of the hulls which 
is deserving of special notice, namely, the manner in which they 
are designed with a view to being put together with the 
greatest possible rapidity. To fully explain the system we refer 
to the accompanying engraving. The hull is divided into several 
transverse sections, each section having water-tight bulkheads 
at both ends. When afloat they draw Gin., and are of a size 
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The engine is carried on six wheels, of which the 
four drivers are 6ft. 7in. in diameter, and the leading wheels are 
4ft. in diameter ; the frames are outside, but to give longitudinal 
stiffness, a centre frame made of two plates braced together is 
employed. This central frame is a great favourite with conti- 
nental engineers, and is said greatly to promote the longevity of 
the crank shaft, which it prevents from “ whipping ” under the 
fore and aft efforts of the pistons. The central bearing is fitted 
with a spring, but it only carries a small part of the load. As the 
cylinders are inside, lit. 8?in. centre to centre, it is claimed 








cman” 
that the centre bearing takes nearly all the fore and aft strain, 
the outer bearings doing the propelling of the engine and 
train. Owing to the position of the side frames, a wide fire-box 
is possible. It measures inside 3ft. 64in. by 10ft. The grate 
surface is about 35ft. square feet. A very large surface is 
found necessary to burn the poor small coal used on the Belgian 
railways. - 

The valve gear is constructed on Walshaert’s system. The 
annexed diagram will make the arrangement clear. 

In this diagram A B is the valve rod, C.D the piston-rod, 
E the centre of the crank-shaft, F the centre of the excentric, 
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diagram does not become too deep at the ends, and assum- 


foundation with the dam full, and all show that the 


. ¢ . ri | 
greatest pressure on the masonry does not exceed 9 tons | than the rest of the frames to admit of a number of holes through 


| which bolts may be passed to join the sections together. 


per square foot. This is so small as compared with the 
ultimate strength or even cracking strength of the mate- 
rials, that no fear of any weakness due to mere pressure 
can be entertained. The weakness, if any, due to the 
system of building would arise from other causes, 
An investigation into the stability.of the section of Mr. 
Hawksley’s Vyrnwy dam is absolutely unnecessary, for a 
mere glance shows it to exceed that of the Furens dam, 
though it is less than that of the Gileppe, which has a 
great excess of stability dictated by its height, and the 
fearful consequences which would result from its failure by 
letting loose the enormous quantity of water which it 
impounds. It is difficult to gather from what has 
been published at Liverpool, the exact nature of Mr. 
Hawksley’s objections to the manner in which the 
work has been or is being carried out; but it would 
appear that, if any examination and report were neces- 
sary at all, it would be with reference to such ques- 
tions as those to which we have referred, The whole of 
the work should be such as to produce impermeability and 
uniform settlement, and the rear-face work needs to be 
nearly as well finished as the water-face, so that it may 
exclude water and the effects of frost, as well as the possible 
effect of the fall through as much as a hundred feet of 
large masses of ice, which may do little harm unless pro- 
jecting stones are hit by it, and cracked or jarred. It is 
not clear what good can be served by cutting shafts into 
the heart of the executed work, as is being done by the 
order of Sir Andrew Clarke, though harm may be done by 
it; and it will ever be regretted that any reasons, not of 
State, but of Town Council, either hidden, personal or 
public, should have made it appear in the slightest degree 
necessary to call in the assistance of Sir Andrew Clarke to 
satisfy either Mr. Deacon’s friends or those who cannot 
be counted in this category. 








STERN-WHEEL STEAMER FOR THE NILE 
EXPEDITION. 


STERN-WHEELERS have of late come very prominently before 
the public in consequence of the success which attended those 
built by Messrs. Yarrow and Co. for the Nile expedition. It 
will be recollected that in the latter part of 1884 the Govern- 
ment determined to immediately advance upon Khartoum. 
Had steamers been available at the time suitable for the navi- 
gation of the Nile they would undoubtedly have been adopted ; 
but such not being procurable, the authorities resorted to the 
now well-known rowing boat system. There was, however, a 
stern-wheeler partly finished in Messrs. Yarrow and Co.’s yard 
at Poplar, which was being constructed for a South American 
firm, and this the Government purchased. Immediately after 
she was shipped the War-office ordered an exact fac-simile to be 
put in hand and finished with all speed, and it will be remem- 
bered Messrs. Yarrow and Co. completed her in the remarkably 
short period of seventeen days. These boats were 100ft. long by 
18ft. beam, drawing 18in. water. One of them was put together 
above the second cataract near Wady-Halfa, and was ultimately 
named the Lotus; the other, the Water-lily, was erected at 
Alexandria. 

These two boats have earned a reputation for themselves, the 
former having been successfully navigated up to the head- 
quarters at Korti, passing cataracts and waterfalls, a feat looked 
upon by 'the military authorities as quite impracticable at that 
period of the year when the Nile was at its lowest. On arrival 
at Korti the Lotus was occupied running continuously between 
there and n> bringing up stores, towing barges, and con- 
veying the sick and wounded down, and at the close of the 
expedition this little steamer was the only one then remaining 
in working order on the Upper Nile, all the others having come 
to grief from one cause or another. The Water-lily was used 
on the Lower Nile, and maintained with regularity the postal 
service between Assouan and Wady Halfa, and, judging from 


HULL OF STERN-WHEEL STEAMER FOR THE NILE. 


| suitable for easy shipment in a vessel’s hold, and of being readily | FG the excentric rod, H the centre on which the fixed link 
ing the dam to have a great excess of weight as a monolith. | 
The top diagrams, Fig. 7, shows the pressure on the | 





handled and transported overland. The sections were conveyed 
to their destination at Cairo, there lowered into the river, and 
immediately united together afloat. The angle iron which joins 
the transverse bulkheads to the skin plating is of larger size 


be seen that the floor plates being 15in. deep are of such a 
height that although the water will pass through the holes in 
the bulkheads, it cannot rise to so high a level as to flow over 
into the interior of the section, which therefore remains afloat. 
This enables the bolts to be passed through and to be tightened 
up, uniting the sections firmly together ; when this is done the 
small amount of water left can be easily pumped out. 

This mode of construction has been found to be highly suc- 
cessful, and, as a matter of fact, one of the hulls of these boats 
was connected up completely in five hours. There seems to be 
no deficiency of strength incurred by this system, because the 
nature of the strains thrown upon these stern-wheelers is of such 


swings, I J the valve rod connecting rod, K L is the rod carrying 
the outer end of I J, and moving it up and down in the link 


| according as the engine is running forwards or backwards; M is 


It will | 


a character that there is always a compression throughout the | 


entire hull, tending to keep the sections together and not to 
separate them. 

The first time this system was adopted by Messrs. Yarrow and 
Co. was in the Le Stanley, built for the Congo some two years 
ago, which vessel is now satisfactorily at work on the upper 
river, having been transported in sections many hundreds of 
miles over a cross country. This mode of construction not only 
enables the hull to be quickly put together, but it avoids the 
risk and difficulty incidental to rivetting up and launching—the 
former involving skilled labour, and the latter being frequehtly 
difficult to carry out in foreign parts. Moreover, as in the case 
of the Le Stanley, it gives the option not only of putting the 
boat together, but also of taking it to pieces, and thereby 
securing the means of transporting it round any impassable 
barrier which may occur. It is well known to our readers that 
Messrs, Yarrow and Co. have made a speciality of the construc- 
tion of this class of vessel, which is now successfully at work in 
many parts of the world; but it is a fact not generally known 
that for a certain indicated power a stern-wheeler gives a some- 
what greater efficiency than a side-wheeler. Net ouly does the 
design enable an exceptionally light hull to be built with ample 
strength, but the position of the wheel is specially favourable, 
because, as pointed out by Mr. William Denny, it acts upon 
water at a point where it has a definite forward motion, i.c., at 
the top of the following wave. It also lends itself to an arrange- 
ment of steering gear by means of three or four rudders placed 
between the wheel and the hull, which secures a mancuvring 
power impracticable with any other mode of propulsion. This 
is, however, particularly the case when going astern, which is an 
essential condition necessary to be complied with in shallow 
river navigation, The disadvantage to this system as compared 
with screws is that the engines are, for a given power, of greater 
weight on account of their slow movement. This would no 
doubt be a consideration in navigating those rivers where skilled 
labour is available and repairs easily executed; but in those 
parts of the world, as on the Upper Nile for example, where 
such is not the case, the slow-moving machinery is, beyond all 
doubt, far more trustworthy and less liable to derangement or 
early depreciation from wear and tear. Moreover, the entire 
machinery is accessible for repairs while the boat is afloat, every 
part being above the water; while, on the other hand, with a 
screw-propelled steamer, should its propellers or shafting get 
bent or broken, which in such navigation is likely to occur, it 
involves lifting the stern of the vessel out of the water, or 
placing it in a dry dock, conditions which it is impossible to 
comply with in many foreign places. 








FOUR-COUPLED PASSENGER ENGINE, BELGIAN 
STATE RAILWAYS. 


WE publish as a supplement this week illustrations of a fine 
passenger engine designed for the Belgian State Railways by 
Mons. M. L, Bika, engineer-in-chief, constructed by MM. Carels 
Fréres, Ghent, and exhibited at Antwerp. Our engravings are 
reproduced from the Portfeuille Economique des Machines. 

Four-coupled locomotives, with drivers 6ft. Gin. in diameter, 
have been used for many years on the Belgian State Railways 
with great success, They run very steadily, and easily take 
trains of fifteen coaches, weighing about 150 tons, at forty-six 
miles an hour. Higher speeds becoming necessary, M. Bika has 
designed the engine we illustrate. He has endeavoured to 


the weigh shaft, A J N the lever whose action gives lead to the 
valve. The valve-rod is guided by a crosshead of aluminium 
bronze, which is said to answer admirably for this class of work. 

The piston-rod crosshead moves in four bar-guides, the 
gudgeons being placed below the centre line in order to leave 
the crosshead pin clear and to permit the small end to be 
forged solid in one piece with the connecting rod. The same 
end might, however, have been attained without carrying the 
crosshead gudgeons below the centre. 

Reversing is effected by steam gear—two cylinders are used, 
one a cataract filled with oil or water. The mode of operation 
will be understood without description. By closing the bypass 
cock of the cataract the valve gear can be held in any position 
required. The slide valves are of the Allan or double-ported type. 

The wheel base being nearly 17ft., the engine runs very 
steadily. To enable it to get round curves, the leading axle- 


| boxes have lateral play under inclined planes. 


The springs are peculiar. The leading and driving springs 
have each sixteen leaves 4in. wide and 0°47in. thick ; they are 
4ft. llin. long centre to centre. They are made without any 
camber, and when the load comes on them they assume, to 
English eyes, at all events, an ungraceful reversed curve, falling 
at the ends and rising in the middle. The trailing springs are 
the same, except that they have seventeen leaves. The central 
spring in the middle bearing of the crank axle is 2ft. 6in. long, 
and has six leaves 4in. by 0‘23in. It has a camber before being 
loaded of ('6in. The leading and crank axle springs have a 
flexibility of 0°67in. per ton ; the trailing axle of 0°63 per ton. 
The central spring has 0°82in. per ton ; compensating beams 
couple the leading and crank axle springs. The distribution of 
the load is effected by shortening or lengthening the thrust bars 
between the spring stirrups and the axle-boxes ; all the boxes 
are of phosphor bronze, each in one piece. 

The boiler is fed by two vertical injectors. The fire-box is of 
copper, the tubes of brass. The outside fire-box plates are 
0°51lin. thick, and the barrel 53. The engine is fitted with the 
Westinghouse brake, which applies eight blocks to the. four 
driving wheels, 

The accompanying table gives the principal dimensions of 
the engine we illustrate and that of its predecessors :— 


New Type. Old type. 
Diameter of piston .. 17*12in, 16°92in, 
Length of stroke ae 36  <« SC 22'0in, 
Distance centre to centre of 
cylinders .. .. «. ee ee 20°86in. 29°9in. 
Diameter of drivers... .. .. 6ft. Tin. 6ft. Tin. 
99 leading wheels .. 4ft. 4ft. 
Wheel base .. 2. st <0 16ft. llin, 15ft. 3in. 
Length of grate.. 9ft. Tin. 8ft. Tin. 
Width ‘i 45. 0d., see 3ft. Thin. 5ft. Gin. 
Length of fire-box inside 10ft. 8ft. 10in. 

- boiler barrel .. 10ft. Gin. ft. lin. 
Mean diameter .. .. .. .. 4ft. 3in. 4ft. 2in. 
Height of centre above rail .. 7ft. Tin. Tit. 3}in. 
Boiler pressure .. .. .. 142 lb. 120 1b. 
Length of tubes.. .. .. 1lft. 6in 10ft. 2in. 
Diameter ,, outside .. 177in 1‘77in. 
Number ee EOE ee 225 -. 208 
Heating surface of fire-box .. 126 square feet .. 114 square feet 

fe se ubes.. 1172 +» 855 a 
Total heating surface . 1305 969 + 
Weight of engine empty.. . 87 tons -. 81 tons 

99 pe full .. .. .. 40 tons 1l6cwt. .. 35 tons 10 ewt. 

ae a on leading wheel 12 tons 4 cwt. 9 tons 2 ewt. 

99 9 on driving... 14 tons 7 cwt. 13 tons 8 cwt. 


» »» ontrailing.. 14 tons 7 ewt. 13 tons 
The engine exhibited was remarkably well finished, as indeed 
were nearly all the locomotives shown. It impressed us as 
being a fine powerful engine, well designed, well made, and 
competent to do a great deal of heavy work on inferior fuel. 








ZoPiIssaA CEMENT.—Some time since we noticed a cement of this 
name, said to have been made by Colonel Szerelmey. We have 
several inquiries for this cement and for the name of the manu- 
facturer. 

PROFESSOR HuGHES’s ADDRESS.—At the meeting of the 
Society of Electricians, on Thursday evening, the 28th, Professor 
Hughes delivered his address as president, and, as usual when he 
addresses a ing, he ha g new to say, and did not 
deal in a réchauffée of platitudes. A large audience was attracted, 
and heard a valuable paper describing new researches, and with 
experimental proofs, relating to the high value of iron as a signal 


thi 








conductor in particular applications—a paper of high importance 
in telegraph work, 






































Fes. 5 1886 













































































99°00L | MH & 
NIN 


‘eo I 














itevco rae #£5,,85 
OoLoL ! OOLOL 


3U4LN32 O¥HL NOILOZS | 























THE ENGINEER. 





| 
| [ | , | i 
a . ‘ ‘: ; . : + Pp 0 ee a ee et a: eS eh — — —- —  — —- Hf os ae —_—- 
os ¢9| o49 oo Ks vofo 019 
-; on .0.00¥ - t----- t 
ili; \ | | | pe ae ee 
iH Ul | : | 



























: | 1 aid 4008 

| ; ; / | | | nik 
ij i ‘ é é é--| é 4 l i 
IT Oe i Oa 3 aS¥ OF mee a a Ye 1 | | | 

‘ on x r ; - m 9 - = or m 89d 
ee SS Ne Oe Ee ee. Oe Ee NN LNT 5 = a a See | Re ee Se 
_ | a. on [0799 09 Ze a0 Ayneisy wispeg to0s OOF wo unpl pouniey U0 WY phytous 209 son? fo yxrony peaypeht ‘ine volar ices siz ioe >t i a re 

| | {elias it eg 





qpocceeeceecewesesessd — prwceecece: 














| l i Bt . i st1wm 3als aNv siusAino ouHL NoOILOas! 


(‘GOT 24nd aas uordiwosap 40g) 
‘UHANIONS “HON “AUVO LUadOU “AN 


‘'INOISNALXDA YOO LUAATV TVAOU ‘XOOT AONVULNGA AO SNOILONGS GNV NV1Id 





102 











on eter ana neice aos eames abet ieaicetapeat Meme: 








Bisse Busia i 
[At Wee LiL, a WLIRILEDD 2 yrere deb oe 
tX bCX \ LLL 
IWC, a. LETTERS EELS ATT TTT A TET TY 


N 


te 2 ant Cyn he YA Jas TITTTEI ELLER 


LSS me rie 
xi AEP Le oe x 
oBk 





SSSA NAT 


™ DES 
Sau 2, ¢. > We: LER a” 
} Oe LE MK) 4 Pf 2 MUMS ; 
LON ees Natt tee 

AX Viki SSNS 
TiS ATLL TEES SSS a = 
7 (pli lat SAAS ; a | 
wt \ 


o- 


g 
Z 
i 
4 
2 
H 


\ 9 wv 

SSS ws s 

i gas LEILELIE LTE Tg ae 
SS ELS 


CZ, 


SN SSS 
es 


S10 
2 


Yyrnily 
+ 
+ 


wettrttts uth 


< 
~ 





NN 


LUE 
SLLTLLATITET, 
ALLILLED 


SECTION ON LINE A.B. 


ALARA ERE EPELEEETED 


GOAMEAD) 
YUE, 
















































































TN ft 
‘ i aS P72 a IK, 
7, Fes RE SNE ESTES S OY NWV77 aeDagmniee: ~ 
NAIL DORIEL III CR 22 ROPRDE BER EED DED LLLL LETT LAAT LD MEE PELL LPAI TEETER EE TI IN SEs YN Us ik 
S — Y ey ppt tt TY pinata P fp ye sig >» Ab sy, ora | at Sn a ak | 
fx] UN —aitttet g N PRN se ig em 
( 4 ” Ny y Ny S Ny s 7 *s y 
SS ee a See ee % SX 
HH beni Jo iS« >a 09-8 5 > fo: a 4 } 
WALLS N N Bee WA | y y 
bd : SOP ANN SSS Nagas | | LC 
: SS RURMANRANRRAN ARAN 
i) 
| 
! / 
/ 
oO ; , 
| 4 
co I —_— 
-i J 
a ; ] 
‘ 
' 
a mh 
oO 
° ial “6 
an ‘ 
fom 1 
— : er NE 
= mM os } Bay |p 
& ' M4 Ihe 
Fil a = } My is 
= 2 MIke 
Z maei YI ie 7 Z 
— es: | wi | iy oOo ~ a3 
< = *° 1 Sct = ey ae 
& 324.5 Ae one z 
eS S -- a A ING oo ' Noo gz < 
~ a th > 627%c2 ge ee ae 
es >. H IN aw Kah Boe Pi *. 7 
Z|) A i; § 4 Ih i a y 2S a 
= RH Re ISS - uo 
fx] < | = SH IRM - a oo 
of M4 Is — al 
§ | > eis : z = 
eSBs 1 f MIS N S S 
& & — | = moh Sx Lad or 
Oo w é Ba IN , Oo o& oc 
Oo | x eS w xmw nae 
| F i a) at el 
mi st < =z i 
= 
Fond 2 @ So 
a 3 Bw 
” v a us 
he ' w 
y | = = 
~t — 
Oo ee z= 
ae su 
° ~ Ss 
' { ~ = bd 
: | Soha Fu 
— | ac oz 
' — zw 
| = c) 
™ —_ o 
| — 
= ! 
1 
oe) ‘ 
ie soon ns me ae la a a a aaa ls--4 
| cee Assan oN SSSA NNSA SAAS HANH \45 EN NSINSASSASSSSISISAANASAASSSSS 
5 N N N BSA LAA Lt VK VLG LTLILOOLLLILT ALT ILLLET LE ELLA LE 
N N “""\ 2 4 \ “4 
mn 4 ated ise ct 
bY s Ny te s- x \ AML / 
‘a LoL] BSSkcccre i, 
Sexes Ny cl Es KML ZZ, 2 a <= i —— 
oO oh —— SZ I 2 . | peas | § e 
aA > a, \ | aa 4 § S 8 Z 
y "444: Ao G Ea, ® Nas ys N iy 
_ N Ud eae eI LI : 4. 
i - o -s £ N MRPER nee LLL & 5 |, % 
E ee N 84 - 
> N % 
- NY y 
F 


NSO em 
- oa 
Gb Pape 


r29 


c iS ING j ey, 


SE 








OF WALL 


— 





PROPOSED SECTION 


Fes. 5, 1886. 














104 


THE ENGINEER. 


Fes. 5, 1886. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


MOMENTUM AND INERTIA, 

Srr,—I donot think that anything would be gained by continuing to 
discuss questions concerning force and motion with Mr. Donaldson. 
His letters are an inscrutable problem to me. I cannot, indeed, 
understand how a Cambridge Wrangler can write as he does. I 
have not, to my knowledge, made a single statement which is 
opposed to the teachings of Newton or any other competent 
authority on the subjects dealt with; but Mr. Donaldson con- 
tinually attributes to me the origin of old statements and proposi- 
tions which should be and are familiar to every second-year student 
of physics. 

If Mr. Donaldson will procure from his kitchen two weights, one 
1lb., the other 21b., and will drop them at the same instant out 
of his second-floor window, he will find that they will occupy the 
same time in falling, and will strike the ground at the same instant. 
In this case the force has varied directly as the mass, and the accelera- 
tions are identical. I understand Mr. Donaldson to dispute the 
truth of this statement. He can settle for himself by direct 
experiment whether it is true or not. 

If he will turn to pages 283-4 of Clark’s “‘ Rules, Tables, and 
Data,” he will find eight rules which answer almost every conceiv- 
able question he can ask. As this is my final reply to Mr. Donald- 
son, and as he may not have the book in question, I give the rules 
here, Let ¢ be time, v final velocity, s space, f force, w weight. 

Given w’f t to find v, 

32°2 ft 
v= 

w 
Given w f ¢ to find s, 
161 ft 
w 


Given w v f to find t, 


Given v v f to find s, 


Given w f s to find 1, 


Given w f s to find v, 


Given w s v to find f, 


Given w t v to find f, 


I do not understand Mr. Donaldson’s question about pile driving. 
I have not the faintest idea what “initial” momentum is. I never 
before saw an adjective fitted to the word. So far as the stress on 
the top of the pile is concerned, that is found by calculating the 
foot-pounds of work in the monkey at the time of impact by the 
well-known rule 4 *" = F, and dividing the amount by the dis- 

29 

tance traversed by the pile. Thus let the monkey weigh 200 lb., 
the drop be 16ft., and the descent of the pile one-tenth of a foot at 

ry 5) 
Then, 200 ~ = 3200, that is to say, the monkey 
) 

could exert a stress of 3200 lb. over a space of 1ft., and dividing 
this by 0°1 we have 32,000 lb. as the stress acting over one-tenth 
of a foot, or a little over lin. I fear this is not what Mr. Donald- 
son wants to know, but it is the only answer I can give him. 

Mr. Donaldson will find in Wiesbach, page 667, a chapter on the 
theory of impact which may serve his purpose. He will there find, 
for example, that at every instant of the impact, the sum of the 
momentums (M, v7; + Mz v2) of the two bodies—that is to say, the 
ram and the pile—is the same as before the impact took place. 

In almost any text-book he will find illustrations of little 
apparatus by which all the motion in one body can be trans- 
ferred to another. It is a very simple lecture-room experiment. 

I really cannot argue the point whether matter is or is not 
capable of resisting motion ; I should not think of arguing with the 
gentlemen who maintain that the earth is a flat extended plane. 
I have already stated that the stress set up when a force solicits the 
motion of a body is atime factor. For my views on the matter 
I must refer your correspondent to my letter of April 3rd, 1885. 

I must beg Mr. Donaldson not to hold me discourteous if I 
decline to continue this correspondence, and once more refer him 
to such a text-book as Dr. Loligts for an exposition of the truth 

¢, 11 


each blow. 


that is in me. 
London, February Ist. 


THE FLOW OF WATER IN PIPES. 

Srr,—I should like to put a few questions to Professor Unwin 
with reference to his article on ‘The Flow of Water in Pipes,” 
which appeared in your issue of January Ist. 

(1) Did not Hagen derive the formula quoted mainly, if not 
entirely, from the experiments of Bossut, Couplet, and Dubuat? 
If not, can Professor Unwin refer me to any published details of 
Hagen’s experiments? (2) Did not Hagen obtain the figures 
representing the effect of temperature from his own experiments 
on very small pipes, and simply assume that the effect would be 
the same in all cases? (3) Do not Professor Reynolds’ experiments 
on small lead pipes show the same marked change due to tempera- 
ture at low velocities, and that above a certain critical point the 
discharge is “almost if not quite independent of the tempera- 
ture?’ (4) Can Professor Unwin refer me to any experiments on 
the flow of water, or any other fluid, through pipes in which the 
effect of change of temperature appears in any greater degree than 
that attributable to the necessary change of density? In this 
question I refer, of course, to the region above the “‘ critical 
voint.” , Epear C, THRUPP, 

Westminster, January 21st. 


REACTION WHEELS, 

Srr,—Mr. Donaldson has greater faith in. your powers of 
indulgence than I have, when he asks me to send foi publication a 
copy of Rankine’s investigations of the efficiency.of turbines. He 
has only to go to his own library and take down Rankine on ‘‘ The 
Steam Engine and other Prime Movers,” and turn to page 189, to 
find what he wants. Fig. 70, on page 190, illustrates the drum to 
which I have referred. 

As to Weisbach, I quote the following from Rankine :—‘*From 
experiments by Professor Weisbach it appears that the greatest 


efficiency of a good reaction wheel is 3ht = *666, which value, 


being substituted for Equation 3, gives for the coefficient of 
friction f = *136, and for the ratio of the best speed of the orifices 
to that due to the available fall z; = 97. This result is confirmed 
by general experience of the working of these wheels, from which 
it appears that the best speed is very nearly equal to that due to 
the available fall, and the greatest efficiency about 4%.” 

That is to say, the water should fall down vertically from the 
nozzle of discharge without any angular velocity. 

Ido not see that any general formula for the curving of arms 
can be constructed, use the curve must vary continuously with 
the head and the diameter of the wheel ; but the conditions being 
given, it is easy to draw the curve, 

Let us suppose that the head is 64ft. Then the velocity, neg- 
lecting friction, will be 64ft, per second, Let this also be the 


angular velocity of the orifices of discharge, and let the wheel be 
10ft. in circumference. Then the orifices will pass over 6*4ft. in a 
second, The radius of the wheel will be 1°6ft., neglecting fractions. 
A molecule of water moving from the ceutre to the orifice will 
occupy —- = ‘4sec, going from the centre to the orifice. When 
the molecule started at the centre, the orifice was at some point 2 ; 
while the molecule is moving outwards, the orifice will have come 
round to some point y. This circumferential distance will be 


‘2 = 1'5ft. If the body of the wheel were a drum, as shown, the 


molecule moving in a straight line, 
shown dotted, would just reach the 
orifice at the moment it came opposite 
it. If it is not a drum, then a curve 
complying with the same conditions can 
be plotted in a way too obvious to 
render it necessary for me to occupy 
space by showing how. 

My sketch is not to scale, and the 
figures I have given have no pretensions 
to minute accuracy, but they amply 
serve to make my meaning clear, 

Mr. Donaldson may say I have omitted friction, and so on. 
I grant this, but it is quite beside the mark; I only want 
to make my meaning clear to Mr. Donaldson, and this I hope I 
have done. If he will state any case and take a drawing-board, 
he will have no difliculty whatever in plotting the proper curve 
which will permit the molecule or stream of molecules to move 
outwards in straight lines. . 

Given all the conditions, a mathematician, such as is Mr. 
Donaldson, will have no difficulty in making a formula for the 
curve for that particular wheel. 

Your correspondent, J. W. Norman, is wrong about the driving 
action of the stream onacurved arm; at least, the curve which will 
give a driving action is not that best suited for a reaction wheel. 

Aberdare, January 25th. Pynx GRYPH, 


S1r,—Rankine, on pages 197 and 199 of his ‘‘ Steam Engine,” 
examines the efficiency of reaction wheels as a deduction from that 
of turbines, and as we see nothing there to take exception to, we 
would respectfully refer Mr. Donaldson to those pages. Weisbach 
deduced from his experiments on reaction wheels an efficiency of 
“66. In the “ Proceedings” of the Institution of Civil Engineers, 
vol, lvii., a note is given on the reaction wheels at the Domnarfort 
Ironworks. Nine wheels are there employed to drive the mills. 
The largest develope 400-horse power each, and are entirely under 
water when at work. They are estimated to give 55 per cent. of 
the theoretical maximum efticiency. ee 

Melksham, February Ist. 


ROTARY ENGINES, 


S1r,—It appears not a little strange that those interested in the 
manufacture of this class of engine have allowed the letter of your 
correspondent, ‘* Long Connecting Rod,” in your issue of the 15th 
inst. to pass without comment, as it would be extremely unfor- 
tunate to suffer his question to remain unanswered to the detriment 
of rotary engines generally, especially at a time when high speed 
engines are more than ever in demand. 

No doubt the excellent papers of ‘‘ R.” have done much towards 
familiarising many of your readers with this type of engine, but 
unfortunately he has grouped together many engines and mecha- 
nical devices capable of being converted into such, which would by 
no means have satisfied Watt, or Murdock, or any other toiler 
after continuous rotary motion. Your correspondent, ‘* Long Con- 
necting Rod,” asks, ‘‘ What are the advantages of so-called rotary 
engines with reciprocating parts?” That, of course, depends on 
whether such reciprocating parts are absolute, or relative, as 
discriminated by ‘‘ R.” in his first paper; and it should be dis- 
tinctly understood here that this alone constitutes the great 
difference between rotary and so-called rotary engines. 

I should call the reciprocating movement of the Tower, Fielding, 
and Parson’s engines absolute, because the pressure, in order to 
turn the shaft, acts upon that part which reciprocates, and which 
is in fact the piston of the engine; but in nearly all previous 
rotary engines, such as those of Yule, Napier, &c., the part which 
reciprocates has nothing to do with the shaft, and is simply a 
device for dividing the steam and exhaust portions of the cylinder 
just as an owlinary slide valve is ; and seeing that such engines 
may be worked without a movable valve, and a reciprocating 
engine, cannot, I think ‘‘R.” in comparing the number of their 
parts was scarcely fair in saying such a piece is analogous to the 
piston and rod, these particular engines having their pistons—if 
they may be so termed—in a piece with the shaft, and the fluid 
pressure acting upon them in the direction of the desired motion. 
The reciprocating part here then is relative, and these, therefore, 
are the only type of engines that can properly be called rotary. . 

More than a dozen years ago—February 2nd and 16th, 1872— 
THE ENGINEER published a couple of articles on this subject, 


which I would strongly advise all those interested to read, and in. 


which occurs the following:—‘‘The great point in favour of the 
rotary engine is that it will permit large measures of expansion to 
be used to the utmost possible advantage, simply because it 
places at our disposal a piston speed without parallel in existing 
engines.” It was, no doubt, the promise of greatly accelerated 
piston speed whioh induced Watt and many lesser lights to turn 
their attention towards rotary engines, as it is easy to see that a 
piston which moves always in one direction may acquire a much 
greater velocity than one which must make innumeraple short 
journeys, with momentary stops between, to cover the same dis- 
tance, just as a train running fifty miles without a stop will 
develope a greater average speed than one stopping every mile or 
so; and this consideration would argue very badly for the recip- 
rocating engine were it not for the fly-wheel. 

Now although ‘‘there is practically no loss of power as a con- 
sequence of reciprocation alone in the normal engine” by reason of 
this important device, I am tempted to ask what happens when, 
as some makers of high-speed single-acting engines do, the fly-wheel 
is altogether discarded? Consider such an engine, having three 
cylinders, running at 1000 revolutions per minute. Each piston is 
forced out by pressure and has to be returned by its fellows about 
seventeen times in one second; at the end of its outward stroke it 
has attained its full velocity, and is then brought up, and has to 
have imparted to it a certain velocity in an opposite direction. 
This happening to each piston in the seventeenth part of a second 
is equal to one piston passing through this ordeal at intervals of 
one-fiftieth of a second only. Is it true that there is no power lost 
here “as a consequence of reciprocation alone?’ The writer of 
the 1872 article took exception tothe abutment of a rotary engine 
being ‘‘ jerked” in and out at intervals of one second. What 
— he say to its being jerked in and out fifty times in that 

riod ? 

I do not wish to disparage what has been done by makers of 
high-speed engines generally—under which head I would include 
the so-called rotary engines having positive reciprocating parts, 
these latter being, beyond doubt, very ingenious evasions of a diffi- 
cult problem; but I wish to save the long-stroke rotary engines 
dreamed of by Watt and others from the possibility of identifica- 
tion with these by showing that the shorter we make our cylinders, 
or equivalents, the further we get from the true theory of a 
rotary engine. ‘R.,” when he mentioned a pneumatic despatch 
tube, hit upon a happy idea to illustrate what was wanted. Such 
engines may one day be produced, despite the almost insurmount- 
able difficulties in the way; and they who produce them will reap 
no insignificant reward. 

Without trespassing further on your valuable space, I will briefly 





say to your correspondent, ‘‘ Long Connecting Rod,” the advantage 
of so-called rotary engines, having “relative” reciprocating parts 





only, is that the stroke may be miles or it may be inches, according 
to the length of the run. The advantages of such having ‘ abso- 
lute” reciprocating parts, except as to space, are nil. 

January 30th, LonG STROKE. 


FREE TRADE AND NO TRADE, 

S1r,—I do not wish, at least at this stage, to enter into contro- 
versy with ‘‘ Trader,” and I am not likely to have time for contro- 
versy at any stage. But in the interest of sound argument I wish 
to ask him to verify his statement that ‘“‘ we import what we ought 
to make at home, and we pay for what we import, not in goods 
made at home, but in money.” A line or two further on he speaks 
of payment being made in ‘‘ English gold.” Now I have not time 
to hunt up the blue-books in which, as of other commodities, the 
imports and exports of gold are recorded, but I am under the 
impression that no fact is better established than that we do not 
pay for aur imports in “‘ English gold,” the movements of gold in 
and out of the country being insignificant. If this is correct, we 
either pay for the German goods in goods of English make, or we 
receive them in payment for other services performed for Germany 
by our people, such as freight earned by English shipowners from 
German shippers, or as interest on money lent or invested in 
Germany. In neither case can I see that, asa whole, our people 
are injured by the German importation. Those who suffer from 
German competition in the home market should first complain of 
those other Englishmen, more enterprising than themselves, who 
succeed in selling goods in Germany. It is they who make the 
Germans our debtors, and it is to satisfy their claims that German 
goods of some sort have to be sent over here. Naturally when 
they come they fall foul of some English maker’s goods; but they 
do not cause less labour to be employed here—they only cause it 
to be employed in a different manner, and seseunaiiy shift it from 
some trade which Englishmen, from geographical or other reasons, 
cannot carry on so well as Germans, to a trade which they can 
carry on better. 

“*Trader”—who has twice explained that he is strictly neutral 
—propounds an imposing syllogism, of which the conclusion is that 
‘* Protection is better than Free Trade.” But one of his premises 
is the statement that ‘‘ under a Protective tariff there are more 
men employed than would be employed under Free Trade.” This 
may be so; but I thought it was just what ‘ Trader ””—though 
strictly neutral—set out to prove. So far the proof is wanting. 

Surbiton, January 27th. M. H. R. 


Sir,—Having read a most interesting letter by ‘‘ Trader” in 
your last print, I trespass on your valuable space to say a few 
words on the subject. ‘‘ Trader” has ably pointed out that indis- 
criminate Free Trade is not beneficial toa country, and it is evident 
that Fair Trade cannot be so either. I would venture to propose 
the following definitions :—(1) When a country has a demand for 
a certain article which cannot be produced in that country, it is to 
the advantage of that country to admit that article in demand free 
of duty. (2) When a country has a demand for a certain article 
in excess of the productive power of that country, it is inadvisable 
to admit the article in demand entirely free of duty, unless the 
costs of importation raise the sale price of the article in the market 
so that the home producer can sell in that market and realise a 
fair profit. (3) When a certain country has a demand for a certain 
article which it can produce in excess of its own requirements, it is 
advisable to protect this manufacture and tax all such articles 
imported, and to endeavour to establish an export trade, if such is 
not already established, by offering bounties on exported produce. 

I will now endeavour to show the truth of these statements. 
We may take England as an example for No. 1. In England there 
is an enormous demand for sugar, and as it would be utterly im- 
possible to grow sugar-cane in England, we must consequently 
import sugar from that country which can produce the best, and 
sell it in our markets at the lowest price. It is also our interest to 
import it free of duty. For where there is a demand for any 
special article, there will be an inducement to capitalists to invest 
their money in the production of that article, which will in itself 
promote amongst capitalists competition in the market, tending to 
bring prices to their lowest. 

No, 2: England again serves our purpose. Though the quality 
of corn produced in this country is superior to almost any produced 
elsewhere, yet the country is utterly incapable of supplying its 
population with this prime support of life. Now as ‘‘ Trader” 
points out that the Free-Trade axiom is “that the consumer 
should have what he consumes at the lowest possible price,” it is 
argued by Free Traders that the working classes are benefitted by 
permitting bread to be imported free of duty. I will endeavour to 
point out that this is incorrect on the three following grounds : 
(a) That the capital of the country is diminished ; ()) that it is one 
of the direct causes of the overstocked labour market ; (c) that it 
increases the poverty among the labouring classes. (a) Farming 
requires capital, like every other manufacture. Farming capital- 
ists are generally farmers who work their own capital. Destroy 
farming prospects, and the capitalist is either ruined or else he 
must devote his capital to some other manufacture. Generally the 
farmer does not know sufficient of any other branch to launch into 
it, and naturally has to emigrate to that country where he can 
follow agricultural pursuits, and with him goes his capital. (4) The 
farm labourer out of employment, and without capital, has to live, 
and must endeavour to obtain employment elsewhere, and in some 
other branch of manufacture. (c) Those farm labourers who still 
continue to obtain employment on farms cannot get high wages ; 
his master, not being able to work his farm profitably, is forced to 
give him the lowest wages that he can induce him to work for, and 
I believe that in no other branch of manufacture are wages lower— 
farm labourers’ wages in one agricultural district of England run- 
ning at 12s, per week, out of which he has to pay 2s, house rent. 

No. 3: Little need be said on this subject. Our prominent position 
in the iron trade could not be questioned before Free Trade was 
introduced. Since, however, America, Germany, and France have 
been creeping up, inch by inch, until we see America ahead of us 
in machine tools, Germany supplying us with cutlery, and France 
ee with shipbuilding yards fitted, it is true, with English 

ydraulic appliances, but able to produce ships for herself and 
other countries which England welt have formerly supplied. 

The bounty system has been adopted by Germany, and whatever 
may be said against it, it has certainly induced capitalists to invest 
their money from abroad—an enormous amount being English 
money—and has been the cause of that large manufacturing centre 
round Creféld and Eberfield, which certainly puts food into German 
workmen’s mouths, to say nothing of the increasing beet-sugar 
manufacture in both France and Germany. Hope. 

February 2nd. 

[For continuation of Letters see page 114.] 








ENGINEERING STUDENTS.—During the current session five sup- 
plementary meetings of students of the Institution of Civil 
Engineers have taken place, when papers were read on “ Fric- 
tion,” ‘The Foundations of the Forth Bridge,” ‘‘ Secondary 
Batteries,” ‘‘The Flow of Water in Pipes,” and on ‘ Electrical- 
Measuring Instruments.” For four other tings the subject 
announced are :—‘‘ Gold Mining in the Wynaad,” *‘ The Stability 
of Voussoir Arches,” ‘‘ Coining Gold at Melbourne Mint,” and 
“The Hirnant Tunnel of the New Liverpool Waterworks.” 
Three other meetings will be held in the month of April, the 
arrangements for which are still in progress. The activity of the 
students of the Civil Engineers is not confined to the metropolis, 
Local centres have been formed at Manchester, Glasgow, Liverpool, 
Brighton, and Hull for the reading of papers, for mutual inter- 
course, and for visits to works. During the present session 147 
candidates have been admitted as students, and it is understood 
that the Council of the Institution now require every candidate 
for admission into that class to produce a certificate of proficiency 
in general education. 
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| | | | Silk i ) 2e . | Inches | Kiloms| Mile: ‘Metres 
Metres | F eet | Cm. Inches a Miles | Metres Feet | | Cin. | Inches ‘toms Mile } egal Feet Cm. | oa Kil ges aia ™ anon ao asi a Hs _ es e og 
vo) = | = | = e - oe am iles. | Ki , shes,| Cm. | Miles. (Kiloms| | Fee 
No. | mee aS ied re _ s. |Kiloms] | ma Feet. Metres| Inches Cm. | Miles. | Kiloms. | Feet. Metres. | Inches. | Cm. | Miles. | Kiloms. Feet. ‘Motzes.| Ine wee) Cm. | Miles i Sone ‘Ss fet, 
— - ; i ba i ie i : Py rs 9: ; 39° | -3 | 128°3 | 828-0 | 202-6 | 524-6 | 9 | 1440- | 133-8 | 172-9 | 1115- | 272°8 706°5 | 241811" 
100| 328-1 | 30-5 | 39-4 | 254-0 | 62-1 | 160-9] 3 | 698-8 | 1-9 | aa | oe | ts he 7 | 1072: 99°7 138"7 830°6 | 203°2 | 526-2 [440 | 1443° | 134-1 | 173°2 | 1117° | 273°4 | Fos] 3 | isi 
1 | 831-4 | 30S | 39°8 | 256°5 | 62's | Hera | § | 705-4 | 63-3 | 84-8 | S40-2 | 133-6 | 346-0 | 8 | 2076- | 100-0 | 129-1 | 833°1 | 208-8 | 597-9 | 1 | 1446- | 134-4 | 178-6 | 1120- | 274-0 | 709-7 | 4H ysi7 
2) 334-6 40°1 | 259°1 | 63-4 | 164-1] 5 | 705-4 | 65°5 | 84°6 | 546°] | 134-2 | 347-6] 9 | 1079 | 100-3 | 129°5 | 835°6 | 204-4 | 529-5] 2] 1450 | 134-7 | 174-0 | 1122" | 274-6 | 711-3 | 5 | as2” 
3 | 337-9 40°5 | 261°6 | 64-0 | 165°8 | 6 | 708°8 | 65°S | 85°0 | 518°6 | 134°8 | 349°2 [339 1082- | 100-6 | 129°9 | 838-2 | 205-1 | 531-1 | 3 | 1453- | 135-0 | 174°4 | 1125° | 275°3 | 712-9] g | 1824" 
8 bre | 40°9 | 26h | eee | ere ieee | gee | co-a | gea-7 | 135¢5 | 850-801 | 1086- | 100-9 | 190°3 | 840-7 | 205-7 | 532-7 | 4 | 1456- | 135-3 | 174-8 | 1127: | 275-9 | 714-5] 9 |ie37- 
5 | 844-5 | 32-0 | 41-3 | 266-7 | 65-2 | 169-0] 8 | 715-2 | 66-4 85°8 | $53°7 | 139-1 | 332-41 2 | 10sp- | 101-2 | 130-7 | 843-3 | 206-3 | 534-3] 5 | 1460- | 135-6 | 175-2 | 1130- | 276-5 | rie, | 4 | eso: 
6 | 347°8 | 32°3 | 41-7 | 269°2 | 65-9 1706] 9 g18°S | 66°F | 86°2 | 598°2 | 136°7 | 354-0 3 | 1092 | 101-5 | 131°1 | 845°8 | 206-9 | 535-9 | 6 | 1463° | 13: 175°6 | 1132° | 277°1 | 717-3 | 9 | 1834" 
7 | 351-1 | 32° 42-1 | 271°8 | 66-5 | 172-2 920 721°8 67 1 86°6 558°8 es | 355-71 4 1095° 101°S | 131°5 | 848°3 | 207°5 537°5 | 7 | 1466° | 1: | 176°0 | 1135- | 277-8 719°4 1560 1837" 
8 | 354°3 | 32°9 | 42°5 | 274-3 | G71 | 173-8] 1 | 72571 | Grd 87°0 561°8 i 357°3 r | 1099° 102°1 | 131-9 | 850°9 | 208-2 | 539-1 | 8 | 1469° | 136°5'| 176-4 | 1137° | 278-4 721:0 | 1) 1840" 
® | 357-6 | 33°2 | 42°9 | 2768 | G7°7 | 15°48 |S | 128°4 | Gi"s | 7-4 | 565°9 138°6 358-9 6 | 1102: | 102°4 | 132°3 | 853-4 | 208-8 | 540-7 | 9 | 1473 | 136-8 | 176°8 | 1140° | 279-0 7226 2 | 1343" 
110 | 350-9 | 33°5 | 43°3 | 279°4 | 68-4 | 77-07 8 = dhe ~ led le 139-2 | 360°5 | 7 | 1105: | 102-7 | 132-7 | 856-0 | 209-4 | 542-3 1450! 1476° | 13771 | 177-2 | 1143° | 279°6 | Zah-2] 3. qsi7- 
1 | S542 | 35°8 | 487 | era | coce | 190-2) 5 | 438-2 | 68-6 | 88-6 | 571-5 | 139° | 362-1] 8 | Atos: | 103-0 | 133-1 | 858-5 | 210-0 | 544-0] 1 | 1479- | 197-4 | 177-6 | 1145 | 280-2 | 735-8 | 4 | 1s5° 
2 | 3r | Sel | tet | 3sr-o | so-2 | ast-o | @ | fais | 68-9 | 89-0 | S740 | 140-4 | 363-7] 9 | 1112- | 103-3 | 133-5 | 861-0 | 210-6 | 545-6] 2 | 1483+ | 137-7 | 178-0 | 1148- | 280°9 | PaT-4 | 5 | 1853 
Ah SRR bcd Bo Re thd RE Bhd BRO Bd Beedle Rodd Pood 340 1115° | 103-6 | 133-9 | 863-6 | 211-3 | 547-2] 3B | 148s- | 1381 | 178-4 | 1150° | 281-5 | 729-0] G | Isa7° 
4 | 8740 | 407 | Ag | ee | 8 | 195-1 | 3 | 748-0 | 69-5 | pce | 679-1 | 141-7 | 366-9 | 1 | 1118- | 103-9 | 134-2 | 866-1 | 211-9 | 548-84 4 | 1489- | 138-4 | 178-8 | 1153- | 282-1 730-6 | 7 | 1880- 
5 | 377-3 | 35-0 | 45°3 | 292-1 | 71°5 | 185°1 31-3 | 69-8 | 90-2 | S82-7 | 142-3 | 368-5] 2| 1122- | 104-2 | 134-6 | 868-7 | 212-5 | 550-4] 5 | 1492 | 198-7 | 179-1 | 1155+ | 282-7 | 732-2] 4 | 1983 
| 30 | 858 | aT | soses | 43-7 | 188-3 1999| 734-8 | 70-1 | go-e | saa-a | 142-9 | 370-1 | 3 | 1125- | 104-5 | 135-0 | 871-2 | 213-1 | 552-0] 6 | 1496 | 139-0 | 179°5 | 1158- | 283-4 | 733-01 9 | 1800 
7 | 383-9 | 35°6 | 46-1 | 297-2 | 72-7 | 188°3 1830) 754-6 | 70-1 | 90-6 | 584-2 43°5 | 371-8 | 4 | 1128 | 104-8 | 135-4 | 873-7 | 213-8 | 533-6 | 7 | 1499° | 139-3 | 179-9 | 1160- | 284-0 | 735-5 570 | 1870" 
Br) a8 | ene | ee | seed iota | 2 | sel-2| 70-7 | 91-3 | sep-s | 144-2 | 373-4] 5 | 1131- | 105-1 | 135-8 | 876-3 | 214-4 | 535-2] 8 | 1502- | 139-6 | 180-3 | 1n63- | 284-6 | 737-1 [+ [1898 
aie | ark | 188 | Sona | fd-8 | 1931 | 3 feta] 71-0 | 1-7 | sor-8 | 144-8 | 875-0] G | 1135 | 105-4 | 136-2 | 878-8 | 215-0 | 556-8 | 9 | 1505- | 139-9 | 180-7 | 1165 | 285-2 | 738-7] 9 |asre 
120 | 393°7 | 36°6 | 47-2 | 304°8 74°6 193°1 3 (64°4 41-0 oh 591°8 aaed 376°6 - | 1138° | 105°7 | 136°6 | 881°4 | 215-6 -4 [469 | 1509° | 140-2 | 181-1 | 1168- | 285°8 | 740-3 | 3 | 1990- 
B | 58-0 | 288 re ee ee ee ol eee | Stee] onc | poeca | sae-o | a78-3 1 a | ulai- | 108-1 | 1a7-0 | 988-9 | 986-3 | Ge0-0 17 | 1519" | 140-5 | 181°6 | 1170" | $08°5 | 70-91 chime 
fh pee he bended ba ME Bg Be Pa ae a ~~ 116-6 | 379°8 | 9 | 1145 | 1064 | 137-4 | 836-4 | 216-9 ‘7 | 2 | 1515° | 140°8 | 181-9 | 1173° | 287°1 | 743-5] 5 | 1386" 
3 | 403-5 | 37°5 | 48-4 | 312-4 | 76-4 | 197°9] 6 | 774°3 /71°9 | 92-9 de 147°3 | 381-4 [350 | 1148- | 106-7 | 137°8 | 839-0 | 217-5 | 563-3 | 3 | 1519° | 141-1 | 182°3 | 1176 | 287-7 | 745-1 6 | 1889° 
Bee re ee eee | crt lc at 61 aaae | sea | cae Laeta (aera Lae ett | Ge | ees '| en 1a Leek -9 | 4 | 1522° | 141-4 | 182°7 | 1178° | 288°3 | 746-7] 7 | ye93- 
5 | cork | S8°1 | O°2 | 7S | 7") | ee 34-1 | 72-8 | 94 | 607-0 | 148°5 | 384-6 | 2 | 1184+ | 107-3 | 138-6 | 894-1 | 218-7 51 5 | 1525° | 141-7 | 183-1 | 1181- | 283-9 | 748°3] 8 I 1596: 
© | €23°2 | 96°S | 29°S | S20-O | 78'S | B08'S TD | 788") | 73'S | Et | OOr"e | 149-1 | 386-2] 3 | 1158 | 107-6 | 139-0 | 896-6 | 219-3 1] 6 142-0 | 183°5 | 1183° | 289-6 | 749-9] 9 I y399- 
7 | 416-7 | 38°7 | 50-0 | 322°6 | 78-9 | 204°4 1240 787-4 | 73°1 | 94-5 | 609°6 | 49°7 | 387°3 | 4. | 1161- | 107-9 | 139-4 | 899°1 | 220-0 | 569-7 | 7 142°3 | 183-9 | 1186- | 290-2 | 751-5 1589} 1902: 
ap eee reper ete st aries Clie feos) ceo lee elie toec ee © l cece. | cane | energy tane-s 1 aeeed 8] 8 | 1535° | 149-6 | 184-3 | 1188- | 290-8 | 753-2] 1 | 1906- 
of eae eee | ee eee | oe | cceal. & | serena (yen | cee | care | abe-o Labi LG | tame | Soe | 3ee-e | Soars] antes | Boag tw | Sees | aes | tee-F | tx | eas | 550-01 1909" 
130, 426°5 | 39°6 | 51°2 | 330°2 | 80°8 | 209°2] 3 F97°3 | TH xii | oe | 131°6 392°7 | 7 | 1171: | 108-8 | 140°5 | 906-8 | 221-8 | 574:5 470 | 542° | 143-2 | 185°0 | 1193° | 292°1 | 756-4] 3 f}1912° 
b | 12878 | 399 | doe | gaged | 82-0 | 212-4] § | 803-8 | 74-7 | 96-5 | e223 | 152-2 | 304-3] 8 | 1174- | 109-1 | 140-9 | 909-3 | 222-5 | gre-1 | 1 | 1545- | 148-5 | 185-4 | 1196- | 292-7 | 758-01 4 Viole 
a] Sek | aod | ee Se .n | cece | aae-e lo | bari 1 35-0 1 bern Lacan | aaa-o | 06S | i7- | toed | 142-3 | ota-a | oped | G77-71 9 | 800° | iap-a | Sns-8 | 2208" | Sosa | fo001 Steae 
Be ee aes | coe | aapy | 7 | eso-a | 25°3 | oren | oar-a | 180° | 907-8 femn| 128t- | ne-y | ba1-7 | 924-4 | aas-7 | Evo-3 1 | 16s1- | ages | be-s |. 2001- | 50-0 | 741-31 eee 
€ | £30°6 | 40° | 2's | oto-3 | ga-0 | ares | sisez | 78-6] oye | exe-o | 154-1 | 309-111 | 21ge- | 110-0 | 142-1 | 916-9 | 204-3 | S81-0 1 4 | 1555 - 144-5 | 186-6 | 1208- | 294-5 | 762-8 | 7 Lies. 
5 | 442°9 | 41°1 | 53°2 | 342°9 83°9 | o17°3 8 813°7 | hed 97°6O one"8 | 54°7 400°7 o | 1187° 110°3 | 142°5 | 919°5 -9 | 582°6 5 RPEQe 144°8 | 187°0 | 1206° | 295°2 | 764°4 8 91929- 
Ba 1 ee ee eee | oe | aes chee! caee Uooare | eace |ana-e [anes | aeen dg ae | dimes | aes | oanen | eee | Beant: & | ieee’ | Gaya | ana L-anee’ | deen | eres 1932" 
ee ree eee | Se cet PT aes-t |et |. ase Laces | aes | aes La | aeee | uie-o | 40a as 26-2 | 585-8] 7 | 1565° | 145-4 | 187-8 | 1211- | 296-4 | 767-6 1599] 1935: 
Bare | eee ee are c | osc Lasse al aaecn | ee | torn |aames | anes |G EA 5 | diet” [dae-s | 100-7 |-987-1 | aae-a | Saye 8 <a | 2800 | 305-7 | denen | tana | toro | teal Tee 
etl BS fA pane ded BB $1 3 830-1 77-1 | 99-6 | 12-6 | 17-2 | 407-2] 6 | 1200- | 111-5 | 144-1 | 929-6 | 227-4 | 539-0 | 9 | 1571- | 146-0 | 188%6 | 1216- | 297-6 | 770-9 | 2 fap. 
140 459°3 | 42°7 | 55-1 | 355°6 | 87°0 the Ba hag 157°8 | 408°8 | 7 | 1204- | 111-8 | 144°5 | 932-2 | 228-0 | 590-6 (480! 1574" | 146-3 | 189-0 | 1219° | 298-3 | 772°5| 3 figs: | 
O02-S | 43°O | SEE | S58"1 | BT'S | S988 TS | See's | 22'S | 200"0 | SsS"i | 1583 | 410°4] 8 | 1207- | 112-2 | 144-9 | 934-7 28°7 592°2 | 1 | 1578° | 146-6 | 189°4 | 1221° | 298-9 | 774-1] 4 Fags: 
2 | 465-9 | 35°3 | 383 | Sess | 88-8 | 230°1 | 6 | 839-9 | 78-0 | 100-8 | 50-2 | 159-1 | 412-0] 9 | 1210- | 112-5 | 145-3 | 937-2 | 229-3 | 503-8] 2 | 1581- | 146-9 | 189°8 | 1924- | 299-5 | 775-7 | 5 fase 
Bee ee ee art) S| cst ¢ | one-n | 30-3 | casa | cea-e | sa0-y [anno leew) tania | 184-4 | 145-7 |'s00-8 | Sere | bona l | 3504" | aar-¢ | toes) ina | 00-1 | 77-31 clea 
4 | 472-4 | 43°9 | 56-7 | 365-7 | 89°5 (4 2D eh..2. 78°6 +f 355°3 | 1603 | 415-2) 1 1217 | 113-1 | 146-1 | 942°3 | 230°5 | 597-1 | 4] 1588- | 147-5 | 190-6 | 1229° | 300-7 | 778-9] 7 f19s8- 
S| tto-g | dig | tyes | 370-3 | 90-7 | 235-0] 9 | 849-7 | 78°9 | 102-0 | 637-8 | 160-9 | 416-8 | 2 | 1220- | 113-4 | 146°5 | g4g-9 | 231-2 | 508-7] 5 | 191° | 147-8 | 190-9 | 1981- | Bored | 780-5] 8 five 
6 | 479°0 | 44°5 575 | 370°8 | 90°7 "0 9 819°4 “nde | i aaa 161°6 | 418-4 3 1223: | 113°7 | 146°9 947°4 | *8 | 600°3 6 | 1594° | 148-1 | 191°3 | 1234: | 302°0 | 782°1 9 91965° 
g | eas | tee | ore | eg | Bho | sse-a foe | ase-s | 70-5 | eae | coco | 1ea-z | 420-0) 4 | 1287- | 114-0 | 147-3 | 40-0 | 238-4 | oou-o | 7 | 1807- | Lae-4 | 91-7 | 12a7- | soace | 788-7 600 J 1903: 
a ee ee eee bee | ate at ee) ot orcs | aaa 1 oats | aoe (cana eon tc Laeee Vane | bares | ceed (eee tae see 148-7 | 192-1 | 1239° | 303-2 | 785°3] 1 for 
a eee | ee oe. | cate | eek | aen-a 8.1 awe | oo-s | anova one's | kana. | ane LG | kaa | ha-6 | 128° | Genre | aus-e | oee-a 1 o | 100s |aan-0 | bows | taee’ | baba | SPOT Sle 
ee ee it ote | acc laa 2] aeee Laps 1 cars Laie | aed | cere 7 dae Laken | ek Lae | ee leet 490 | 1607° | 149-3 | 192-9 | 1244 | 804-5 | 738°6] 3 F197: 
1 | 495°4 | 46°0 | 59°4 | 383°5 | 93°8 | 243 0 4 666 2} od 103°9 70" meat | 496°5 8 1240° | 345-2 | 148°8 960°1 | -9 | 608°3 1 | 1610° | 149-6 | 193°3 | 1247* | 805-1 | 790°2] 4 41gs1- | 
S] ees | 05'8 | e's oer | ee eee See ee leer ioe st 165°3 | 428-1] 9 | 1243+ | 113-3 | 149-2 | 962-6 | 235-5 | 609-9 | 2| 1614- | a49-9 | 193-7 | 1249° | 305-7 | 791°8| 5 Joss. 
3 | 502-0 | 46°6 | 60-2 | 388-6 | 95-1 | 246°2] 6 | 872-7 Be 104°7 | + le pots | 499-7 380 1246° | 115°8 | 149°6 | 965°2 3*1 | 611°5 | 3 | 1617" | 150-2 | 194°1 | 1252 | 306°3 | 793°4] 6 41988: 
4 | 505-3 | 46°9 | 60-6 | 391-1 95-7 247°8 7 | 876°0 S1°4 105°1 | oe anh | agi°3 1 | 1250- | 116-1 | 150-0 967°7 3-7 | 613-1 4 | 1620° | 150-6 | 194°5 | 1254° | 307-0 | 795°0] 7 Hi991° 
g | rites | aye | eted | au-2 | 96-9 | 251-1] 9 | 82-6 | 82-0 | lose | ess-2 | 167-2 | 432-9 | 2 | 1958- | 116-4 | 150-4 | 970-3 | 237-4 | g14-3 | 5 | 1624- | 150-9 | 104-9 | 1957- | Bor-e | 796-6] 8 [isn 
| Eis | ayes | ted | 308-8 | 97-8 | 252-7 1070 | 885-8 | 82-3 | 100-3 | 685-8 | Lor-8 | 434-3 | 3 | 1256- | 116-7 | 150-8 | 972-8 | 238-0 | e16-4 | | 1627- | 1s1-2 | 195-3 | 1250- | 30-2 | 795-2 9 [ime 
dh Bl BR Dore dh gM Md eer Gy Reed Billed Pescedied peed Belg Bred Mlb Bol re Breed Pattie did Bendis Bk Pvc BB BR oad Be a Boa 799°8 [610] 2001- 
8 18°4 | 4871 | 62°2 | 401°3 | 98°2 | 204°3 1 8891 | Br 106°7 688"s 168° 4 | 7-9 a 1263° | 117°3 | 151°6 | 977°9 *2 | 619°6 8 | 1633° 151°8 196°1 1264° 809°4 | 801°4 1 9 2004: 
9 21°7 | 48°4 | 62°6 403°8 98°8 255°9 2 892"4 | th 10771 | 690°9 “ed | yall 6 1266" | 117°6 | 152°0 | 980°4 9 621°2 9 | 1637° | 152°1 | 196°5 | 1267° | 310°1 | 803°1 2 72007° 
160 524°9 | 48°S | 63°0 406°4 99°4 257°5 3 895°7 $3°2 107 5 | 693° 4 1 -e rene 7 ood | 117-9 | 152-4 | 983°0 -5 | 622°8 |500| 1640- | 152-4 | 196-9 | 1270" | 310-7 | 804-7] 3 fon: 
1 528-2 | 49°1 | 63-4 | 408-9 | 100°0 | 259°1 4 | 899-0 | 83°5 | 107°9 | 605°9 17 4 18-6 8 | 1273 | 118-2 | 152°8 | 985°5 1 | 624-4) 1 | 1643° | 152-7 | 197-2 | 1272° | 311°3 | S063] 4 Poor: | 
g | ear 8 | So-y | cace | auto | los | sens | 6 | p0p-a | 61-1 | aeecy | sore | 171-8 | a4eca 9 | 1276- | 128-6 | 158-3 | oas-o | 41-7 | a2-0 | 2 | 2647- | as9c | agr-e | 1ave- | sia-0 | 807-90 Sony. | 
3: 534°8 | 49°7 64°2 | 414°0 | 101°3 | 262°3 6 905°4 84°1 | 108°7 | 701°0 hte po 1279- | 118°9 | 153°5 | 990°6 2°3 627°6 3 | 1650° 153°3 198°0 | 1277° 312°5 809°5 6 $202): | 
5 | Eines | 0-3 | es-o | 49-1 | 102s | 265-8 | 8 | ora-o | 84-7 | 1op-a | fosea | 172-7 | 447-4 [| 1989- | 119-2 | 158-9 | 903-1 | 243-0 | g20-2 | 4 | 1653: | 1e8-e | 19e-a | 1a80- | gioea | sill | 7 fom: | 
& b1i6 | B06 | 6o-3 | 421-6 | 103-1 | 267-1] 9 | 915-4 | 85-0 | o0-g | Fos-6 | 173-4 | 419-0 | 2 | 1286- | 119-5 | 154-3 | 995-7 | 243-6 | 630-0 | 5 | 1656- | 158-9 | 198-8 | 1282- | gia-a | 812-7] 8 fam. 
7 | big-0 | Bo-0 | 65-7 | 424-2 | 103-8 | 268-8 fago| 918-7 | 85°3 | 110-2 | 711-2 | 174-0 | 450-6] 3 | 1289- | 119-8 | 154-7 | 998-2 | 244-2 | 632-3] 6 | 1660- | 154-2 | 199-2 | 1985: | Bid-4 814°3} 9 J 2030- 
ge eee dee fet oe cL oes oe aoa | aes t cane beet cca | eet ee Fe | et ee "8 | 634-1] 7 | 1663- | 154-5 | 199-6 | 1287- | 315-0 | 815-9 [620] 2034: 
9 Bales | B1-3 | 66-9 | 429-2 | 105-0 | 272-0] 2 | 925-2 | 85-9 | 111-0 | 716-3 | 175-2 | 458-8] 5 | 1296: | 120-4 | 155-5 |1003 55 | 635°7 | 8 | 1666- | 154-8 | 200-0 | 1290- | 315-7 | 817°5 | 1 J2037- 
0 bar-8 | 51-8 | 66-9 | 431-8 | 105-6 | 273-6] 3 | 928-5 | 86-2 | 111-4 | 718-8 | 173°8 | 455-4 | 6 | 1299- | 120-7 | 155-9 {1005- 3-1 | 637°3 | 9 | 1670- | 155-1 | 200-4 | 1292 | 316-3 | 819°1] 2 |2040- 
Wr eee | toe | accel ant-6 | anes Lassa a |auecn | aes | aneen (deen aes Lael fl imee | dee | tees ees ‘7 | 638-9 1510| 1673 | 155-4 | 200-8 | 1295- | 316-9 | 820°8] 3 J204s- 
Sheree den Lape [aces Leen | ee 2 laa a oes Lae tee | 177°1 | 438-7 | 8 | 1305- | 121-3 | 156-7 1010- "3 | 640°5 | 1 | 1676- | 155-7 | 201-2 | 1297- | 317-5 | 822-4] 4 f207- 
5 i sera | Sey | ae-i | supra | bar-5 | oad @ | sees | a7-8 | nos | pana | asv-7 | neal & | kane’ | tats | 157°1 |1013 7-9 | 642-1] 2 | 1679- | 156-0 | 201-6 | 1300- | 318-1 | 824-0 | 5 J2050- 
oer tae) are | cin | cnet Vanek A Fl aet-G Lak aan eee eee ae 1312: | 121-9 | 157°5 |1016 ‘5 | 643-7 | 3 | 1683- | 156-3 | 202-0 | 1303- | 318-8 | 825°6 | 6 }2053- 
4 | 570-9 | 58-0 | 68°5 | 441-9 | 108-1 | 280-0 | 7 | 941-6 | 87-5 | 113-0 | 729-0 | 178-8 | 461-9 499 | 1312" | 121°9 | 157°5 jLoIs -2 | 645-3] 4 | 1686- | 156-7 | 202-4 | 1305- | 319-4 | 827°2] 7 J2057- 
5 | 874-2 | 53-3 | 68-9 | 444-5 | 108-7 | 281-6] 8 | 944-9 | 87-8 | 113-4 | 731-5 | 179-0 | 463-5 71 | 1315- | 122-2 | 157°9 jLols 8 | 646-9 | & | 1689° | 167-0 | 08-8 | 1908: | 80-0 | 828°8] Sis 
BRE bated bid prt Bee dtd Por tt ABE hdl Ree Rd Bd Bel | IB Boo odll Becta Broth iron 0-4 | 648-6 | 6 | 1692- | 157-3 | 203-2 | 1310- | s20-6 | 830-4] 9 f2003- 
7 | 580-7 | 53°9 | 69-7 | 449°6 | 110-0 | 284° ]290 | 951°5 | 88-4 | 114-2 | ceee | aaecn Laneal cl aeee: | tne | See's leas -0 | 650°2 | 7 | 1696 | 157-6 | 203-5 | 1213° | 321-3 | 832°0 [630] 207: 
8 584-0 | 54-2 | 70-1 | 452°1 | 110-6 | 286-5 [1 | 954-7 | 88-7 | 114-6 | 739-1 | 180-8 | 468-3] 4 | 1825- | 123-1 | 159°1 1026 Sse) 2 | ieee: | tare | Sees | tae: | a8 | ed 
9 | 587°3 | 54°6 | 70-5 | 454-6 | 111-2 | 288-1] 2 | 958-0 | 89-0 | 115-0 | 741-7 | 181-4 471-3 | 6 | 1382- | 123-7 | 169-8 lost | 952-3 | @38-4 | 9 | 1702- | 158-2 | 204-3 | 13is- | gza-5 | s5-2| 2 [ams 
593°8 | 55°2 | 71°3 | 459-7 | 112°5 | 21-3] 4 964°6 th 115°7 | red | 4 ft ; sce s94s | 260°6 llese- 3-5 | 636-6 | 1 | 1709 | 158-8 | 205-1 | 1393- | 393-7 | 838-4] 4 [2080 | 
2 | f07°1 | 85-5 | 116 eet | bane | oat ho | oea-s | eee | cee-k | aaave | aaee | aie4 6] ee ey Lo ee ‘1 | 658-2] 2| 171° | 159-1 | 205-5 | 1325- | s24-4 | 840-1] 5 J2083- | 
st Seer | eek Loe aes5 | dee keen ea | aes | nae [a | ere les 1345- | 125-0 | 161°4 |1041- "8 | 659°8 | 3 | 1715- | 159-4 | 205-9 | 1328- | 325-0 | 841°7 | 6 f2036- 
4 | 603°7 | 56-1 | 72-4 | 467°3 | 114-3 | 296°1] 7 | O74"4 | 90° | 116-9 | 754-4 | 184°6 rae #10 1348- | 125°3 | 161-8 |1043- 5-4 | 661-4] 4 | 1719: | 159-7 | 206-3 | 1330- | 325-6 | 843°3 | 7 42089: 
8 | gio-a | se-7 | 48-2 | 472-4 | 112-6 | 290-8] 9 | 981-0 | 91-1 | 417-7 | fo0-a | 185-8 | 481-2) 2 | 1351- | 123-6 | 162-2 loss: “0 | 663-0} 5 | 1722+ | 160-0 | 206-7 | 1333- | 326-2 | 844-9] 8 f2003- 
6 | 610-2 | 56-7 | 78-2 | 472-4 | 115-6 | 299-3 | 9 | 98-9 | 9-1 | 117-7 | 759-4 | 185-8 | 481-2] 2 | 1351- | 125-6 | 102°2 046: pe | See S| eae: | ane | Seat | ieee | aoa | 8 
| aes | 8 | 2e8 | e-0 | 100s | ee er) eee te ieee 762°0 187-0 | $84-4 | 4 | 1358+ | 126-2 | 163-0 |1051- *2| 666-3 | 7 | 1729° | 160-6 | 207-5 | 1338- | 927-5 | 848°1 [640] 2009: 
Sh eee | cree Uya-e | cave | ata | coe Glaeen | ono lauee | ers Lace Lappe 6) aeee 1 dees | bora teas 7-9 | 667-9 | 8 | 1732 | 160-9 | 207-9 | 1341° | 328-1 | 849°7 | 1 J2103- | 
9 | 620° | 57°6 | 74-4 | 480-0 | 117-4 | 904-2] 3 | 990°8 | 92-0 | 118°9 | 767-1 | 187-6 437-6 | 6 | 136¢- | 126°8 | 168-8 |1058- ‘5 | 669°5 | 9 | 1735- | 161-2 | 208-3 | 1343- | 328-7 | 851°3] 212106: | 
a fH PE a ag a bed Bee a ed eh ed a ei og a ‘1 | 671-1 1530! 1738 | 161-5 | 208-7 | 1316- | 329-3 | 852-9] 3] 2109: | 
1 | 626°6 | 58°2 | 75°2 | 485-1 | 118 7 | 307°4 $1 997°4 | 92°7 119°7 772 1 | 188 9 4 ~ “tel ie | 164°6 |1061° j "Oe 740+ Ay. 209°1 | 1348° | 330°0 854°5 4 72i}2- | 
Eh deg be Bg Ba = -3 | 309-0] 8 tooo | 93-0 | 120-1 | 774-7 | 189-5 | 490-8 | 8 | 1371- | 127-4 | 164 | 61 9°7 | 672°7 | 1 | 1742° | 161-8 | 2 i bab | 4 pile: 
ed bed Fg ba bd Be 3% 5 777-2 | 190-1 | 492° 1374° | 127°7 | 165-0 |1064- *4| 674°3] 2 | 1745- | 162-1 | 209-4 | 1351- | 330-6 | 856-2] 5] 2116 
3 | 633°2 | 58°8 | 76°0 | 490°2 | 119°9 | 310°6 6 1004" | 93°3 120°5 | (77°2 | 190°1 | 492°4 9 aya: 198-0 | 165°4 11066" 0 | 6759 3 | ives | sana | aoe-e | inbe~ | seica | 687-8 6 | 2119: 
4 | 636°5 | 59°1 | 76-4 | 492-7 | 120°5 | 312°2 z [L007 | 98°6 | 120-9 | 79-8 | 190°8 | poe: 420 vf 128-3 | 165°7 |1069- -6 | 677°5 | 4 | 1752° | 162-8 | 210-2 | 1356- | sgi-g | 8594) 7 42122 
toe laeei alareliecioeia 4 94-2 | 121-7 | 404-8 | 199-0 | 497-3 | 2 | 1384- | 128-6 | 166-1 ltori- | 262-2 | e70-1 | § | 1755- | les-t | aioe | tees: | Sea.a 361-0 | 8 J 2125 
4 td BE Et pi td po - | 94-5 | 192-1 | 787-4 | 192-6 | 498-9] 3 | 1387- | 128-9 | 166-5 |1074- | 262-8 | 630-7 | 6 | 1753 | 163-4 | 211-0 | 1361- | 333-1 | S62°6} OF 
7 | 646°3 | 60-0 | 77-6 | 500-4 | 122-4 | 317-0 810, 1017" | 94°5 | 122°1 | 787 3-9 | 500°5 1391* | 129-2 | 166-9 |1076- | 263-5 | 682-3 | +7 | 1761- | 163-7 | 211-4 | 1363- | 333-7 | 864-2 (650 
“ Tie 6 5Qo-¢ 92° 4 . 20° a r] “=i » . y 
8 | 6i9's | go's | 77-9 | boss | 123-0 | 320-3 bie. iar lias | eee es 502-1 | § | 1394- | 129-5 | 167-3 to7o- | 24-1 | 84-0] 8 | 1765 | 1eseo | 211-8 | 1966. | SBu-3 | 805°8 | 2 
Mo| 56-2 | o1-0 | 78-7 | s08-0 | 124-3 | sa1-9 | 8 lose: | 95-4 | 129-2 | so5co | 19e-s | 503-7 | 6 | 1997- | 129-8 | 167-7 [1082 | 964-7 | es5-e | 9 | 1768: | iose3 | aia-a | 1se9- | sates | 867-4 | 2 
wg homed ed eb a Bd 3 1026" 95-7 | 128-8 | 797-8 | 195-1 | 605-31 7 | 1400- | 190-1 | 168-1 los- | 986-3 | 687-2 Ie4g| irzi- | dea-g | alace | derae | oo-b 869-0] 3 
| 2-7 1-6 | 79-5 | 513-1 | 125-8 | 325-1 | 6 Loss- | 96-0 | 124-0 | 800-1 | 195-7 | 506-9 | g | 1404- | 130-4 | 168-5 l10s7- | 265-9 | 688-8 | 1 | 1775- | 164-9 | 218-0 | 1374- | see-2 | 870°6] 
3 | 806-0 | 61-9 | 79-9 | s18-6 | 1z0-1 | 326-7 | 6 (lose: | 96-8 | 204-4 | 802-6 | 196-4 | 508-5 | 9 | 1407- | 130-7 | 168-9 |1089- | 986-6 | 690-4] 2 | 1778: | 165-2 | 218-4 | asvo- | sees | 872°3| 5 
i | g69-3 | 62-2 | 80-8 | 518-1 | 126-8 | 38-3] 7 lloso- | 96-6 | 194-8 | 805-2 | 197-0 | 510-2 agg. 1410- | 131-1 | 169°3 |1092- | 267-2 | 692-0 | 3 | 1781- | 165-5 | 213-8 | 1379. | S37-4 | 873-9] 8 
5 | e72-8 | 62°5 | 80-7 | 520-7 | 1a7-4 | 320-9 | 8 104s- | 96-9 | 195-2 | 807-7 | 197-6 | 511-8 | 1 | 1414- | 131-4 | 169-7 |1094- | 267-8 | 6o3-c | 4| ives: | 165-8 | 214-3 | 1361. | 336-0 | 875°3| 7 
e | reed | 02-8 | 81-1 | $93-2 | 196-0 | 331-81 9 ode | 97-2 | 298-6 | 810-2 | 198-2 | 618-4) 2| 1417- | 131-7 | 170-1 fios7- | 268-4 | e95-2) 5 | 1788: | ae6-1 | a14-e 1384- | 338-7 | 877-1] 8) 
> | ced | ase |'0a-e | Bee's | tae-e | anova Hammlapen- | Or-5 | sne-o | oaa-8 | tpe-s | 6us-01 3 | 1ane- | Rue-0 | 170°5 frese- | 900-1 | o00-g | 6 | arei- | ae-4-| eu8-0.| anes: | ane-s | 84 
eee laclaslasslieeianar tier |asia -3 | 199-5 | 516-6 | 4 | 1423- | 132°3 | 170°9 11102 | 269-7 | 698-4] 7 | 1794: | 166-7 | 215-4 | 1389° | 339-9 | 830° [660 
Bi ee | eel oes | aeee | cee Lee eee | ao Lee 17-9 | 200-1 | 518-2) 5 | 1427- | 182-6 | 171-3 |1104- | 270-3 | 700-1] 8 | 1797- | 167-0 | 215-8 | 1391- | 340-5 | 881°9} } 
(0| 689-0 | 61-0 | 82-7 | 533-4 | 130-5 | 838-0] 3 [L059: | 98-4 | 127-2 | 820-4 | 200-7 | 519-8] 6 | 1490- | 182-9 | 171-7 la107- | 270-9 | zo1-7 | 9 | isos: | 167-3 | a16-2 | 1394- | gate | 883°5 : 
210) Soo-3 | 61-3 | 88-1 | 535-9 | 131-1 | ga9-6 | 4 ltoes~ | 98-7 | 127-6 | 22-9 | 201-3 | Sa1-4 | 7 | 14g3° | 188-2 | 172-1 |1110- | 271-5 | 703-3 [650| 1804- | 167-6 | 216-6 | 1397- | Bél-8 | 885-2 
1 | 692-3 | 64-3 | 88-1 | 535-9 | 131-1 | 339-6] 4 [1063- | 98-7 | 197-6 | 822-9 | 2 521: Be eae | ee liane: | S275 | 05:3 FRO] Baek: | sere | sie-5 | ter | sans | See 
2 | 695°S | 646 | 83-5 | 588-5 | 131-7 | 341-2] 5 [1066 | 99-0 | 128-0 | 825-5 |.201-9 | 523-0] 8 | 14 6/1725 | : , 
| ' | { j 
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INCHES ; KILOMETRES AND MILES. 
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ae 
les ‘Metres | Feet Cm. | Inches | Kiloms.; Miles F : . | | 
> Nol = | = |= = an No, _ Kiloms. Miles L Feet | Cm. | Inches | Kiloms. | Ieatcen| | | | 
ms) | Feet. | Metres. ! Inches. Miles. | Kiloms = = [No i: eae pte i aver | Cm. | Inches | Kiloms.| Miles 
vom Metres. Miles. | Kiloms. M ele = | 
SE lain me i | — : . Metres. | Inches. | | Miles, | | Feet ly = |} = | = j = 
ar) 2 41811" | 168°2 | 217°3 | 343° 888°3 4 De “4 < ws 2 Easemsnomnt Mw Miles. | Kiloms, 
1] yg laste | 1685 | 217-7 | 343°6 | s90-0 | 5 2-7 | 961°8 s5"¢ | ee" S 236°5 | 305-5 482-2 2913- | 270-6 | or 
7 | 4 fast7: | 168°8 | 218-1 | 344°2 | 891-6] 6 3-0 | 262°9 ia. a. 236°8 | 305°9 482°8 2916" | | Seer | See "8 ; 1429- 
3] 5 | 1920" | 169°] | 2185 344°9 | Sos-2] 7 3-3 | one6 413°8 | 1071" | 8 237°1 | 306°3 483°4 oak abice | seen | cee, "4 | 1430 
+4) 6 | 1824 169°4 | 218°9 345°5 | 894°8 8 3°6 ; a 414°5 1073° 9 237°4 | 306°7 . 484°1 poet 3 350°4 | 2260° 3°0 | 1432° 
5 | 7 | 1827" | 169°8 | 219°3 346°1 | 896-4] 9 i es 415°1 | 1075- [780 237°7 | 307°1 484°7 | 2928° | 271-6 | 350-8 | 2263- | 553-7 | 1433° 
3-1 | 8 ]1930° | 170°1 | 219°7 346°7 | 898-0 1670 las 415°7 | 1076" | 1 238°0 | 307°5 485°3 | ed | 271°9 | 351-2 | 2265- | 554°3 | 1435- 
+3] 9 | 1szdr | 170-4 | 220-1 | 347-4 | s9o-e | 1 | ge 416°3 | 1078" | 2 238-3 | 307-9 pote — 2 | 351-6 | 2268- -9 | 1437- 
1-4 1560 | 1837" | 170°7 | 220-5 - | 318-0 | 901-2] 2 a baad 416°9 | 1079" | 3 233°6 | 308°3 486°6 | o93e- oe | See | Sere | S25" | Teas 
OP 1 i agyor | 171°0 | 220°9 | - + 348°6 | 90231 3 ri 6 417°6 | 1081° | 4 239°0 | 308°7 487°2 2939- | 272°8 | 352°4 | 2278 +1 | 1440° 
6 | 2 | gg | 1723 | 221-3 | - | 319-2 | gona] 4 -4 | 96 _ 418°2 | 1083" | 5 239°3 | 309-1" 487°8 | 9943- | =| ee | aoe i°3 | 1442- 
2] 3) asaze | 171°6 | 221°7 | | 349°8 | 906-0] 5 7 : 418°8 | 1084" | 6 239°6 | 309°5 488°4 2948: | "4 | 353°2 | 2278 "4 | 1443- 
St 4f1ssd: | 171°9 | 222°1 | ' 350°4 1 907°6] 6 0 8 419°4 1086° 7 239°9 | 309°8 489°0 e | a *6 | 2280 3°0 | 1445- 
eg] 5) 1953 | 172°2 | 222-4 | 3511 | 9093 | 7 bg ba - ie ee 240°2 | 310-2 489°6 88K din Ba dng Bo 6 | 1446- 
01 & | 1sa7: | 172°5 | 222-8 | 351°7 | 910°9] 8 3-6 es 420°7 | 1089" | 9 240°5 | 310°6 490°3 me b-+%- "8 | 2285- | 559-2 | 143° 
6 | 7 | 1960° | 172°8 | 223-2 | 359°3 | 912°5 | 9 0 ‘9 421°3 | 1091 |790 240°8 | 311-0 490°9 | 274°6 “7 | 2288 9°9 | 1450° 
+21 g | 963° | 173°1 | 223°6 352°9 | 914°1 1680 : ‘3 421°9 | 1092° | 1 241°1 | 811-4 491°5 : "1 | 2291° | 560°5 | 1451° 
9] 9 | 1866" | 173°4 | 224-0 353°6 | 915°7] 1 6 Xi 422°5 1094° | 2 241°4 | 311°8 4921 2 "5 | 2293° | 561-1 | 1453° 
55 1570 | 1870" | 173°7 | 224-4 354°2 | 917-3] 2 ee 423°2 | 1095. | 3 241°7 | 312-2 492°8 of bwin fons $4 bind 
1 Py ig73: | 17470 | 224-8 | 354°8 | 918-9] 3 a aan 423°8 1097. | 4 242-0 | 312°6 493°4 | 275°8 | 396° | 2298" | 562°3 | 1456- 
37 | 21 1876- |"174°3 | 225-2 355°4 | 920°5 | 4 5 i ant4 | Jono’ 7S 242°3 | 313-0 494-0 | 276-1 | 356-7 2301: + 563-0 | 1458- 
+31 3 iss | 174-6 | 225-6 356°0 | 922-1] 5 +t Eng 425°0 | 1100" | 6 242°6 | 313-4 494-6 . Oe MEE om ll Renate Reopen 
"9 | 4/1883" | 175°0 | 226-0 356°7 | 9237] 6 ‘] “ postin Beardie A 242-9 | 313-8 495-2 2982 28h 8d hod Fd Bye 
55 | 5 |1986° | 175°3 | 226-4 357°3 | 925-4] 7 4 | s70-5 pode g Roresg Bs 243°2 | 314-2 495-9 tl es id Bs lh most Rett Been 
51 | 6 | iss9- | 175°6 | 226-8 357°9 | 927-0 | 8 -7 | 970°9 ood Bene OA 243°5 | 314-6 496°5 Soe. | ceased geese | cece: | nome | genes 
7 | 7/1993" | 175-9 | 227-2 358°5 | 928°6 | 9 a1 aa 427°5 | 1107" (800) 243° | 315°0 497°1 eee eee eee eee. | aoa | ce 
3°3 | 8 11896" | 176°2 | 227°6 359°2 | 930°2 [690 +3 : 423°1 | 1108° | 1 244°1 | 315°4 497°7 ames | 9 359°1 2316 | 566-7 | 1467- 
9} 9 l1s99° | 176°5 | 228-0 359°8 | 931°8 | 1 te odie cogil M4 S's | 328°8 498°3 est gee | aeees 2319° | 567°3 | 1469- 
LS 168041902" | 176°8 | 228°4 360°4 | 933°4 2 “9 : ‘1 429°4 1112° 3 244°7 | 316°2 499-0 3002: | vi 359°9 2321" “9 | 1470° 
3-2] 1 1906: | 177*1 | 228°7 361°0 | 935-0] 3 | 2 2 430°0 | 1113" | 4 245°0 | 316-6 | 499°6 0 i Be ld fone = 6 | 1472" 
31 2 i909 | 177-4 | 229°1 361°6 | 936-6] 4 5 : ite ot 245°3 | 316-9 | 500°2 oak, bance | dare (aaa | penance 
34] 3 figi2: | 177°7 | 229°5 362°3 | 938°2] 5 8 - 431°2 | 1116- | 6 245°6 | 317°3 | 500-8 | son | ores 361°0 | 2329" | 569-8 | 1475° 
30 | 4 ]1916- | 178°0 | 229°9 362°9 | 939°S | 6 2] = os 1118°*}| 7 246°0 | 317°7 501°4 3015 | re 361°4 oma O'4 | 1477° 
6] 5 igig: | 178°3 | 230°3 363°5 |941°41 7 a 0 432-5 | 1120" | 8 246°3 | 318-1 502°1 920 | 3018 | 280° ef "0 | 1479° 
L'2] 6 91922 | 178-6 | 230°7 364°1 | 943-1] 8 7 Ys. 433°1 | 1121- ] 9 246°6 | 318°5 502°7 1 | 3021 4s = | ‘7 | 1480- 
28] 7 192° | 178-9 | 231-1 364°7 | 944°7 | 9 1] ‘ 433°7 | 1123 [810 246°9 | 313-9 503°3 2 | 3025° | ane | aaa "3 | 1482° 
4] 8 [192 | 179-2 | 231-5 365°4 | 946°3 [700 ted Bette 434°4 | 1124- | 1 247-2 | 319°3 503°9 = | ooan a ae eee 9 | 1483° 
5-0] 9 $1932" | 179°5 | 231°9 366°0 | 947°9 | 1 olaee 435°0 | 1126- | 2 247°5 | 319°7 504°6 4| 3031 1-6 | oe) eee | oes | Se 
i°6 159091935: | 179°8 | 232°3 366°6 | 949°5 | 2 A 0 435°6 | 1128: 3 247°8 | 3201 505°2 =| 303 o v0s 8 2316" 4°1 | 1487- 
9°3 | 191939" | 180°1 | 232°7 367°2 | 9511] 3 siaee 436°2 | 1129°] 4 248°1 | 320°5 505°8 6 | 303 fk fer thd Beebo "8 | 1488° 
v9] 2 f1942 | 180°4 | 233-1 367°9 | 952°7] 4 ‘6 2 436°8 | 1131: } 5 248°4 | 320-9 506-4 7 | 3041 ee | ee | eee | ee 
ee 1948: | 181°0 | 233°9 369°1 | 955° ; a : : See) 249°0 | 321°7 507° el Soe rem [eee 6 93° 
5°7 | 5 1952" | 181-4 | 234-3 seo? | 957-3 | 7 aioe 438°7 | 1136- | 8 249°3 | 322-1 308-3 ordeal ol RE 
3] 6 91955° | 181°7 234°7 370°3 | 959°2] 8 8 ‘3 439°3 | 1137° 9 249°6 | 322°4 508°9 | 3054° | oa 66°2 ao | "9 | 1496° 
3-9] 7 }1958 | 182-0 | 235-0 371°0 | 960°8 | 9 ne | 278°7 439°9 | 1139- [820 249-9 | 322°8 509°5 SV eee | aetna | anes. | aes | te 
0°5 | 8 $1962: | 182°3 | 235-4 371°6 | 962°4 {710 “4 ‘ 440°6 | 1141: | 1 250°2 | 323°2 510°1 | 3 | 3061 ot ae tbe, | Se | aa 
2-1] 9 f1965- | 182-6 | 235°8 372°2 | 964-0] 1 3-7 ie 441°2 | 1142° | 2 250°5 | 823°6 510°8 a ama. | ceee | geet | oe “7 | 1501° 
3°7 1600} 1963" | 182-9 | 236-2 372°8 | 9656 | 2 = ‘9 441°8 | 1144-3 250°8 | 324°0 511°4 5 | 3067- | 285-0 | os | ae "4 | 1503° 
53] 1 |is7l- | 183-2 | 236-6 373°4 | 967°2] 3 “| oe poh ae 251°1 | 824-4 512°0 eee, eee eee ere, | Sere | cee 
70] 291975" | 183-5 | 237-0 374°1 | 968°8 | 4 6 a 440°0 | 1147° ) 5 25174 | 324°8 512°6 | 1: Be lB le Bn Be “6 | Bete 
8°6} 3 f107s: | 183-8 | 237-4 2747 | 970-4] 5) | Bs fo inet. | 251°7 | 325-2 513°3 | 13: | mes 0 eee a Cae | eee | en 
v2] 4 figs: | 184-1 | 237°8 375°3 | 972-0] 6 | i BB riding Bnoea H- | 252-0 | 325-6 | 513°9 | 13: Bt pod Bn Boe 
18} 5 ]19st- | 184-4 | 238-2 375-9 | 973°6 | 7 | 2 AB pg Bind | 252°4 | 326-0 514°5 | 13: 0 3084 oe | eee | aaa + 
3°4] 6 ]1088: | 184-7 | 238-6 376°6 | 975°2| 8 | 2 siaee 445°5 | 1153° | 9 | 252°7 | 826-4 5151 | 1: | see? A ea 1 | 
5-0] 7 [1991 | 185-0 | 239-0 377°2 | 976°9 |_ 9 ai aed 446°2 | 1155° 1830 | 2530 | 326-8 515°7 | 1: = | 3000 ol 4 
O'S |S pitet: | 185-3 | 230°4 377°8 | 978°5 |720 4| See ped Root IB: 253°3 | 327-2 516°4 | 1: 3 | 3093 fo fe | 
8°2 J 9 1898" | 185-6 | 239°8 378°4 | 980°1] 1 -7 | 983-9 447°4 | 1158- | 2 253°6 | 327°6 517°0 | 1: 4, 3097 alee fecaq 
9:8 1610} 2001- | 185-9 | 240-2 379°0 | 981-7] 2 8 Parte pnd Rcd Mo 253°9 | 328-0 517°6 | 1: 5 | su0o- | os8-o | 372-1 1 ore 
1-4] 1 $2004 | 186-2 | 240°6 379°7 | 9833 | 3 “a ‘3 448°6 | 1161° 4 254°2 | 328-4 518°2 | 1: 6 3103: | ate Best ‘I eae Be ‘2 | 
3°1} 292007- | 186°5 | 240-9 380°3 | 984-9 | 4 7 ‘7 449°2 | 1163° | 5 254°5 | 328°8 518°9 7 | 3107- | Seance | atece eee a 
47] 8 p2011- | 186-8 3 380°9 | 986-5] 5 0 - or eet S 254°8 | 32971 519°5 3 oe. baa | ee | ae riko 
63] 4 P2014" | 187-1 7 381°5 | 988'1] 6 PB 450°5 | 1166" | 7 255°1 | 329°5 520°1 fio beg ed a a 
fo RS Gea a Eee ora ed ae oe eae 
5] 6 92021- | 187-7 5 2° a : a a Cae eR, 5°7 | 330°3 521° 8120° oa | azgea | antes > 
1°1) 7 fates: | 188-0 9 383-4 903-0 9 om 4524 | 1171- [840 256-0 | 330°7 523-0 a) ae nd FS BE Bend - 
ce ae eee aati ame ler (tiem |eeel er lip | ese/iee| |am| are | eed | es | are 
4°32 280" | 188°7 | 243-7 384°6 | 996-2 2: i ya Af 256°6 | 331°5 523°2 aa | ano-n | a7h-e | gece | 
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RAILWAY MATTERS. 


Tue platforms of the Great Eastern Railway Company’s Norwich 
Thorpe Station, about 5000 square yards, are to be paved by the 
Wilkes Metallic Flooring Company. 


In consequence of the breaking of an engine axle on the District 
Railway at Mark-lane Station on Saturday morning, traffic on the 
Inner Circle lines was delayed for nearly three hours. 


THIRTY-FIVE metres of the permanent way on the Lyons-Geneva 
Railway have been carried away in Switzerland by floods caused by 
torrential rains and the melting of the snow in certain places, 


AT a recent meeting of the Blackburn Town Council it was 
resolved to sanction the laying of nine miles of tramways in the 
borough, half to be worked by horses, and the other half, con- 
sisting of a trunk line from Blackburn to Church, by steam. 


A LUGGAGE train on Tuesday night was passing over the Burles- 
combe viaduct at Trestlebridge, a structure 30ft. high, when the 
engine left the rails and the whole train was precipitated into a 
field below. Strangely enough, neither the driver nor the stoker 
nor the guard was injured. 


At a meeting of the Nottingham Town Council on Monday, the 
Estates Committee were authorised to contribute the sum of £350 
towards the preliminary expenses of promoting a Bill for the 
construction of a suburban railway in connection with the Great 
Northern system. The proposed railway, it is thought, will ‘have 
the effect of enhancing the value of some of the corporation 
property. 

THE projects for a metropolitan railway for Paris have taken 
very many forms, the latest being that of M. Charles Tellier, who 
proposes to construct a line carried by lattice girders on piers built 
in the centre line of the Seine, and with stations which bridge the 
bridges. If ever carried out—and there seem to be — few objec- 
tions to the scheme—it would afford splendid facilities for dredging 
and towing, and experiments on resistance of ships, 


ALTHOUGH far from perfect from an engineering point of view, 
the Highgate-hill cable tramway has shown that heavy falls of 
snow will not affect the working of cable tramways. Many heavy 
vehicles, some weighing four tons, lately attempted the ascent of 
Highgate-hill with as many as six horses, but only to find them- 
selves hopelessly stuck and unable to proceed either way. The 
cars of the cable line were, we are told, attached, and the load 
speedily hauled up the incline of 1 in 11 at the rate of six miles an 
hour, Cable tramways are thus at such times a positive benefit to 
horses, as well as almost the only lines which can be worked under 
very heavy falls of snow. 


THE next change in American and Canadian railway time-tables 
will, it is said, be the abolition of the familiar ‘‘a.m. ” and “‘ p.m.” 
and the numbering of the hours consecutively from 1 to 24. A 
committee appointed by the American Society of Civil Engineers 
to learn the views of the railroad officials of the continent on the 
subject has received replies favourable to the system from repre- 
sentatives of over 100,000 miles of line, including the great Canadian 
roads—the Grand Trunk, Canadian Pacific, and Intercolonial, The 
telegraph corporations also, it is said, desire the change, which 
would do away with many opportunities for mistakes, The 
meteorological service of the Dominion has used the new system 
for some time past. 


AN important decision was arrived at by the Birmingham Town 
Council on Tuesday. They resolved that for the present no con- 
cession should be made to any company for the construction of any 
kind of tram line in Edgebaston, one of the chief suburbs, but that 
all concessions should be postponed until the Council had obtained 
further experience of the working of the present system. It seems 
that the Council and the ratepayers generally have made up their 
minds that steam tramways in Edgebaston are inadmissible, the 
cable tramway has not yet been tried, horse tramways will not 
admit of cheap fares, and it would be a waste of money to lay 
down a temporary system of another kind which must practically 
be thrown away if the cable is ultimately adopted. A good deal 
of disappointment has been caused to some of the companies, 


THE reduction in the rates of freight for international traffic 
between Germany and Italy has considerably increased the goods 
traffic on the St. Gothard line. The traftic, which during the 
second half-year of 1882 amounted to 53,386 tons from Germany 
and Belgium to Italy, and 19,442 tons vice versa, was, during the 
two succeding years, as follows :—Germany and Belgium to Italy, 
1883, 204,690 tons; 1884, 210,000 tons. Italy to Germany and 
Belgium, 1883, 37,228 tons; 1884, 39,000 tons ; making a total of 
241,918 tons during the former, and 249,000 tons during the latter, 
being therefore considerably in excess of what had been anticipated 
for those years, it having been estimated, taking as a basis the 
amount of goods carried from 1876 to 1878, that the tonnage for 
the past year would have increased up to 150,000 to 152,000 tons. 


Messrs, BEYER, PEACOCK, AND Co. have built for the Hull and 
Barnsley Railway thirty six-wheeled tender engines, ten passengers, 
and twenty goods; each class has inside cylinders 17in. by 24in., 
and inside frames, The wheels of the passenger engines are:— 
Leading, 3ft. 9in.; driving and trailing, 6ft. diameter; and the 
goods, 5ft., six-coupled, The same firm has also built for the 
Mersey Railway eight ten-wheeled tanks, four of which are:— 
No. 1, The Major; No. 2, Earl of Chester; No. 3, Duke of Lan- 
caster; No. 4, Gladstone. They are massive engines, and, we are 
told, weigh 65 tons empty. There are six-coupled wheels, 4ft. 7in., 
all in front of the fire-box; and a four-wheeled trailing bogie, 
wheels 3ft. diameter. The frames are 34ft. 5in. long, and the 
bearings are outside to the coupled wheels and inside to the bogie 
wheels, The tanks are at the sides, and the engines are fitted with 
condensing pipes something after the style of the metropolitan 
onghas-ahde, by the way, were built by the same makers. 
Dimensions of cylinders—inside the frames—2lin. by 26in. The 
engines are painted chocolate colour, 


THE relative values of the various kinds of timber for railway 
sleepers is reported in the following order, by Mr, F. B. Hough, 
on behalf of the U.S. Department of Agriculture :—Oak, pine, 
chesnut, hemlock, cedar, t k, cypress, elm, ash, cherry, 
black walnut, fir, spruce, beech, locust, redwood, maple, butternut, 
coffee-nut, mulberry, and mesquit. The average durability of oak, 
as reported in 32 cases, is 7°4 years, while the average price of each 
cross-tie, 7.¢., sleeper, is 41°2 cents. The kind of oak is not specified. 
For white oak the average durability in 152 reported cases is 7°3 
years, and the average price in 173 cases is 40°6 cents, The 
average duration of a post oak tie is seven years, and the 
average price 33 cents. For burr oak, durability 7°4 years ; 
price, 37°3 cents. Rock oak showed an average durability in 
18 cases of seven years ; price, 42 cents, In the case of red oak 
five years is the average durability, with an average cost of 
27 cents. Chestnut oak is more durable, showing an average life- 
time in a tie of 7‘1 years; cost, 28 cents per sleeper. Black oak 
shows an average durability of al 1 average priee, 43 cents, 
Long leaf or Southern pine will last on an average 64 years; 
average cost per sleeper, 37 cents. White pine has about the same 
durability, with average cost of 314 cents per sleeper. Cedar 
shows the greatest average durability, being 11°8 years, with 
average cost of 34 cents, but it is too soft to bear heavy freightage, 
and for that reason is not much ae in railroad construction. 
Red cedar is more durable than white cedar, being in proportion 
of 11 to7. Cypress shows greater durability than white oak, the 
former showing an average of 8°7 years. White ash and black ash 
rot very quickly, the former in 4°3 years and the latter in 3°8 years. 
Cherry lasts from 6 to 10 years. woods are said to be much 
more lasting when hewn than when sawn. The redwood of Cali- 
fornia makes very durable sleepers, lasting over 11 years, but they 
are — on the Pacific roads in @ dry climate, where decay is not 
80 great, 








NOTES AND MEMORANDA. 


In London 2836 births and 1769 deaths were registered last 
week, The annual death rate per 1000 from all causes rose to 22°2, 
In greater London 3576 births and 2214 deaths were registered, 


corresponding to annual rates of 35°2 and 21°8 per 1000 of the popu- | 


lation, 


THE deaths registered during the week ending January 30th in 
twenty-eight great towns of England and Wales corresponded to 
an ann rate of 22°1 per 1000 of their aggregate population, 
which is estimated at 9,093,817 persons in the middle of this year, 
The six healthiest places were Hull, Leicester, Derby, Brighton, 
Leeds, and Huddersfield. 

A papER, “On Hitherto Unrecognised Wave-lengths,” was recently 
read by M. Langley, before the Paris Academy. From his protracted 
researches the author concludes with some reserve that the radia- 
tions, whose lower limit was determined by Newton at 00007 mm., 
have now been extended to 0°0150 mm.—that is to say, to over 
twenty times Newton’s limit. Thus the great ep that existed 
between the lowest known vibration of light and the highest of 
sounds has been partly filled up. 


THE census returns of the provinces of Bosnia and Herzegovina 
for 1885 show an increase of 15 per cent. in the population since 
the previous returns for 1879, the respective figures being 1,158,440 
and 1,336,101. Nearly all the inhabitants are of South Slavonic— 
Servo-Croatian—stock and speech, and according to religions, they 
were distributed in 1885 as follows:—Mussulmans, 492,710; 
Orthodox Greeks, 571,250; Roman Catholics—Greek and Latin 
rites, 265,788 ; Jews, 5805; miscellaneous, 548. 

WRITING to a contemporary on the vibration of telegraph wires, 
a correspondent, M. E. de M. Malan, says :—‘‘I noticed to-day 
a curious vibration of telegraph wires. Each wire was vibrating 
rapidly, but instead of the nodes being only at each post, there 
were several in each span of about 88 yards. The number of nodes 
varied in each span; I counted seven in one, nor did the wires 
vibrate together asarule. In some spans four out of five wires 
were vibrating, and in others only one. The total amplitude of 
vibration did nof exceed l4in. I should think. I noticed this 
peculiar action in some five or six contiguous spans only. There 
was a very hard frost at the time, and the wires were coated with 
snow which had fallen some thirty-six hours previously. There 
was no wind, and the sun was = breaking through a fog. The 
wire was galvanised iron, No. 8 b.w.g.” 

AT a recent meeting of the Paris Academy of Sciences a paper 
was read on “‘A New Mercurial Bath Intended to Deaden the 
Vibrations of the Ground,” by M. Mouchez. This contrivance, at 
once simple and practical, has been invented by M. Gautier for the 
purpose of diminishing the vibrations of the ground at the Paris 
Observatory, caused by passing traffic. A cylindrical cast metal 
basin containing the supply of quicksilver has attached to the 
centre a wormed axis, to which is rivetted a second and somewhat 
smaller basin furnished with a corresponding female screw. The 
latter is pierced with a small aperture, through which the layer of 
quicksilver enters. This layer then becomes insensible to the 
vibrations, provided the screw be neither too tight nor too loose. 
Nature says the appliance has already yielded excellent results, for 
the first time enabling regular observations of the nadir to be taken 
at the Paris Observatory. 

In a recent address to the Berlin Physical Society Professor 
Schwalbe drew attention to two interesting phenomena he had 
observed in the gypsum strata of the Southern Hartz. These 
were the sinking of rivers, often accompanied by loud uproar, and 
the occurrence of intermittent lakes, The so-called ‘‘ Bauern- 
graben” (peasant’s ditch), near Rosslau, was, even in the last 
century, as the old contracts between the two neighbouring 
villages proved, sometimes a lake serving the one village for fishing 
purposes, and sometimes dry land, which was then tilled by the 
other village. Several channels at*the®ottom of the lake led to 
the interior of the gypsum rock, nevertheless the water, when it 
gathered here, stood for several years at a depth of from 10 to 15 
metres, suddenly to disappear again. In the years 1876, 1877, and 
1878 the ‘‘ Bauerngraben” was filled with water, and since this 
last date it has been dry land. The meteorological conditions 
appeared to exercise no influence on this phenemenon, The cause 
of the sudden accumulation of water, and the just as sudden 
disappearance, was yet unknown. 


AN interesting article recently appeared in Nature by Mr. Hansen 
on a subject which has much puzzled geologists, namely, the 
parallel roads in Norway, similar to those of Glen Roy. Writing 
in reply to this article, Mr. James Melvin says:—‘‘ In Mr, Hansen’s 
account of the terrace formation of Central Norway he discards 
the sea theory of their origin, as well as the detrital dam, the 
local glacier theory, and also that of Professor Prestwich, of 
landslips. The cause he ascribes to rests in the passage of the 
inland ice seawards, allowing lakes to form in the watershed 
while ice remained in the valleys seaward. Does this idea not 
reverse the order of nature? Would it not be far simpler, more 
reasonable, and more in accordance with the laws of nature to 
conclude that ice would remain in the highest valleys of the 
country longest, and that the parallel roads or terraces are the 
ice margins or lateral moraines where the ice rested after the 
most intense glaciation ceased, while the surplus passed over the 
cols, and the passage seaward was more or less retarded by the 
configuration of the country? The Lochaber roads are mostly 
composed of the usual glacial stuff of the district, it is neither 
washed as lake margins or sea beaches. The only water-washed 
material seems to have run down from the hills above, before 
glaciation ceased, and vegetation covered the surface. The roads 
are neither strictly parallel or horizontal, and just what might 
be expected to be formed by ice lying for a long time in a valley 
— growth did not greatly exceed the waste and the motion 
was slow.” 


Ata recent meeting of the Berlin Physical Society, Professor 
Schwalbe delivered an address on wind-holes and ground tem- 
peratures, a theme on which he has frequently before made com- 
munications to the society. Notwithstanding that he had been 
engaged for years in the study of ice cavities and wind-holes, the 
speaker had yet arrived at no conclusive judgment respecting the 
cause of them. Having been prevented in 1884 from instituting 
observations of his own, he had collected the literature of the 
subject, and had ascertained that ice cavities and wind-holes were 
very widely diffused, but had not yet excited general interest to 
such a degree as to have become the subject of continuous obser- 
vations, In the summer of 1885 Professor Schwalbe made a 
searching investigation into the cold cavities and wind-holes in the 
neighbourhood of Questenberg, in the Southern Hartz. The gypsum 
here constituting the main mass of the soil showed very many cavities 
and wind-holes, Lhe ice cavity he had described on a former occasion, 
with its entrance by a smooth gypsum wall, was found by him this 
year entirely free from ice, and the temperature of the air in it 
was, on three different visits, always between 4deg. and 5deg. 
Cent. On the other side of the gypsum mountain he found a hole 
which, on former visits, was almost entirely filled with water, but 
was on this occasion quite dry, so that it could be examined to 
the interior extremity. Here, too, he found a low and uncom- 
monly constant temperature of 5deg. in the proximity of the 
mouth, and of 4 deg. at the far end. A large number of more or 
less small holes, whence cold air issued, was found on the same 
side of the mountain, which was almost bare, except for a few 
fruit trees, Occasionally these holes were very close to the sur- 
face illumined by the sun, and yet their temperature, in all kinds 
of weather, was perfectly constant and low, mostly from 4 deg. to 
5 deg.—in one case Odeg. Although, too, most of these cavities 
communicated by broader or narrower crevices with the interior of 
the m mountain, yet nowhere jn them could there be demon- 
strated any stronger current of aiy that might be claimed as the 
cause of @ more powerful evaporation and cooling. 
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MISCELLANEA. 


Mr. Gro. SKELTON, of Millwall, is now constructing one of his 
galvanised steel lifeboats to the order of the French Admiralty. 


AT a meeting of the Institution of Civil Engineers of Treland, on 
Wednesday evening, an interesting paper on “‘ Technical Educa- 
tion for Artisans” was read by Mr. W. R. Maguire. 

Ar the fifth annual general meeting of the Anglo-American 
corporation to be held on the 10th inst. the directors will propose a 
dividend of 2 per cent. per annum on the whole share capital. 

ON the occasion of the recent visit of the Prince of Wales to 
Chester, Eaton Hall, the residence of his Grace the Duke of West- 
minster, was lighted electrically by the Electrical Power Storage 
Company, of Great Winchester-street, E.C., who sent accumu- 
lators fully charged from their works at Millwall. 


Mr. H. NICHOLSON, M.I.M.E., under whose superintendence 
the pipes, &., for the Liverpool Corporation Waterworks, Vyrnwy 
supply, amounting to over 60,000 tons, have been manufactured, 
has been appointed chief superintendent of the manufacture of the 
ironwork required for the Thirlmere Aqueduct of the Manchester 
Sg waterworks, for which extensive contracts have already been 
et. 


THE Mayor of Birmingham is in the next fortnight to preside 
over a meeting of merchants and manufacturers to consider the 
project for deepening the canal connecting Birmingham with the 
Bristol Channel sufficiently to accommodate steam haulage vessels 
of 150 to 200 tons burden. The scheme is estimated to cost £600,000, 
and would effect an immense saving in the transit of merchandise, 
especially timber, grain, coal, and metal. 

THE abundant water power at the disposal of producers has done 
much to encourage the development of the textile industry in 
Roumelia. The woollen industry is said, by the Wochenschrift fiir 
Spinnerei und Welerei, to be the most active. It not only employs 
all the raw material available in the country, but also imports 
largely from Bulgaria and Adrianople. The qualities of woollen 
cloth made are known as Ala and Scheiak, in addition to which fine 
flannel tissues are extensively manufactured in the Phillippopolis 
district. 

THE Contract Journal publishes an article entitled ‘‘ Sayings 
and doings,” which often says some trite things. In the current 
article a good deal is said concerning the curious failure of steel 
plates as described by Mr. Maginnis in our columns, with much of 
which we may agree, but must say that we do not see in the recent 
revelations, ‘* a knock down blow for the Bessemer and the Basic 
processes,” as the Contract Journal seems to do. Good steel and 
suitable steel for the purposes to which it is put will not in the 
— be affected by the facts we published concerning some bad 
steel, 


Art the first ordinary meeting of the shareholders of the Man- 
chester Ship Canal Company, held on Monday at Manchester, it 
was stated that about three-quarters of a million had already been 
subscribed, and the passing of the interest Bill would enable a 
large number of investors to take up shares. The retiring directors 
were reappointed, and the following were also elected:—Mr. W. H, 
Houldsworth, M.P., Sir J. C. Lee, Mr. J. Rogerson, and Mr. W. H. 
Bailey. The directors’ remuneration was fixed at £2000 per 
annum. A resolution was passed authorising the issue of the 
remainder of the share capital at the discretion of the directors. 


THE American Electrical World says, the newly invented electric 
furnace of the Messrs. Cowles, of Cleveland, has already yielded 
such marvellous results that its future products may well be the 
subject of speculation. ‘‘ If we may be permitted to make a sugges- 
tion in the matter, it would be to seek a method of making 
diamonds by this process. Probably with suitable simple arrange- 
ments, the pure carbon in the incandescent furnace could be volatilised 
and made to crystallise out in the presence of appropriate reducing 
agents. It may appear as visionary, but we certainly should not be 
be im to hear of the formation of diamonds in the electrical 

‘urnace,’ 


THE question of an improved water supply for the town of 
Alnwick has been the subject of much discussion for some time past, 
but it now bids fair to be settled. Messrs. Le Grand and Sutcliff, 
of London, have been boring one of their tube wells for the local 
board, and at the depth of 155ft. have tapped a remarkably strong 
artesian spring, which rises to over 30ft. above the level of the 
surface. This spring has now been flowing constantly day and 
night at the rate of over eighty gallons per minute for several 
days past without the least sign of falling off ; on the contrary, it 
appears to be increasing. The supply thus obtained is equal to 
115,000 gallons per diem, and the site is 30ft. above the town 
reservoir, to which it will be conducted, a distance of two miles, by 
fravitation. 

At the meeting of the Paris Academy of Sciences, on the 18th 
ult., a paper was read, entitled ‘‘ Considerations Relative to the 
Illumination of Lighthouses by Means of Electricity,” by M. Félix 
Lucas. It was attempted to prove what has been disproved in 
this country, namely, that the voltaic are presents two decided 
advantages over mineral oil—greater brilliancy and less expense, 
‘The only drawback, it was stated, is the somewhat capricious 
instability of its light, a defect so inherent in the nature of the 
voltaic are, that at present it seems impossible completely to 
remove it.” The real drawback is cost, not efficiency. If Mr. 
Lucas will examine the report of the committee of the Trinity 
House on the exhaustive experiments carried out by it, he will see 
that oil is cheapest and electricity best, but that it is too costly for 
general use. 


A CONTEMPORARY says:—‘‘ An engineer who had contracts all 
over the new world stood on a corner watching surveyor, linemen, 
and stake carriers elaborately laying off the work for a gang of 
street graders. ‘Do you know how Id do that thing if I was in 
Mexico? he asked. ‘I'd go to that end, and I’d drive astake with 
the top just where I wanted the grade to come. Then I'd go down 
to the other end of the street, and I'd drive another peg with the 
top where I wanted the grade there. I’d say, “Arriba.” Those 
Mexicans would jump in, and they’d grade that whole street from 
end to end by those two stakes, and when they got through there 
wouldn’t be an inch too much or an inch too little dirt anywhere 
on the line. Use a line? Not much. They’d do it all by those 
two stakes and their eyes. Those fellows build miles and miles of 
irrigating ditches along hillsides and through fields without any 
surveying. When they turn the water in it moves right along, 
doing the work just as they meant it. They don’t know what 
a level is, but they don’t make any mistakes when it comes to 
grading.’” 

At a general meeting of the Engineering Society, King’s 
College, held on Tuesday, January 26th, the president, Mr. W. 
P. Adams, delivered his presidential address, on aS Mea- 
suring Instruments Employed in Transmission of Power.’ Mr. 
Adams commenced by describing and explaining the principles of 
several transmission dynamometers. Absorption dynamometers 
were then considered, those of Prony, Fleeming Jenkins, Ayrton, 
and Perry being taken in detail. Speed tors next occup 
his attention, the lecturer explaining that what was required was 
not an integrator, or counter, but a machine for showing the speed 
at any moment. The Hedges vortex indicator was cited as pecu- 
liarly simple and efficacious. Mr. Adams then passed on to a 
description of various electrical measuring instruments, dwelling 
on the advantages of direct-reading instruments. Among those 
mentioned were Siemens’ ammeter, Sir William Thomson's volt- 
meter, Patterson and Cooper’s ammeter, Ayrton and Perry’s 
instruments, Carden’s voltmeter, and Alande’s arcometric rer pe 
A tangent galvanometer was also described, in which the coil —_ 
be moved away from the needle so as to vary the range of the 
instrument, the vibrations of the needle being damped by immer 


sion in some transparent liquid, 
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*,* All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
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writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

W. H. B.—The precise figures have not yet been made public. 

Puzz_ep.— We never heard of the book. Why do you not write to the author 
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CRIMPED STEEL RINGS. 
(To the Editor of The Engineer.) 
S1r,—Will any reader say where I can get crimped steel rings, like this 
in elevation 0.0 .e eee oe ny Eom Bin, to 10in. diameter ? 
London, February 2nd. JULIUS, 





DREDGER FOR SPAIN. 
(To the Bditor of The Engineer.) 

S1r,—Six months ago there was a dredger in the market for the North 
of Spain. Could any of your readers give me the name of the bu Iders in 
this country, and the port in Spain it is for? J. W. 

Yoker-by-Glasgow, February Ist. 


PACKING FOR STEAM JOINTS. 
(To the Editor of The Engineer.) 

Srr,—Would any reader inform me what is the best packing to put 
between the flanges of steam jacket pans? Asbestos is too expensive, 
and I have had one or two that have nm ked with red and white 
lead and gasket band, that have failed. uld this be through bad 
quality of red lead, or on account of steam being turned on prior to the 
setting of the lead? A. D. 

York, February 8rd. 


(To the Editor of The Engineer.) 

Srr,—Will any reader tell me where I can Fw an elastic packing for 
steam joints ina long length of piping to stand 1201b.? No form of india- 
rubber and canvas that I have will do, as it sets quite hard after a 
time, and the joint breaks as the pipe cools, and is not tight again until 
steam has been on for sometime. Something analogous to cork in its 
nature seems to be whatI want. I donot want to use an expansion joint. 

February 8rd. P. 








WORSTED YARN MACHINERY. 
(To the Bditor of The Engineer.) 

Sir,—Allow me to thank you for your very kind reply to my inquiry 
respecting makers of machinery for matchmaking, and can any reader 
inform me who would be the best makers to apply to for a specification 
of a complete plant for making worsted yarn? H, M. P. 8. 

London, February 2nd. 


PHOTOGRAPHS OF MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—I take photographs of machinery. Iam an amateur. I can get 
very tographs, all but for colour; that is to say, I cannot 
— ly tone my positives. Will any of your readers give me a little 
advice? I cannot find the information I want in any book on photo- 
graphy. All my pictures are red or yellow in tint. 

London, February 2nd. A Youna ENGINEER. 


RE-MELTING CHILLED CAST IRON. 
(To the Bditor of The Engineer.) 

at would be much obliged if any of your readers could inform 
me of any method by which chilled castings, such as shot and shell, 
could be made useful, so as to render the iron fit for ordinary work in the 
foundry. There is a very large amount of such chilled material available 
here, but it is quite useless for all ordinary purposes, and very refractory 

even in the coarsest castings. G. F. H, 
Bombay, India, January 15th. 
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MEETINGS NEXT WEEE. 

Tue INnstTITUTION or Crvit ENGINEERS, 25, Great George-street, West- 
minster, 8.W.—Tuesday, Feb, 9th, at 8p.m.: Ordinary meeting. Paper 
to be further discussed, ‘‘ The Injurious Effect of a Blue Heat on Steel 
and Iron,” by Mr. C. E. Stromeyer, Assoc. M. Inst. C.E. Paper to be 
read, time permitting, ‘‘ The River Seine,” by Mr. L. F. Vernon-Harcourt, 
M.A., M. Inst.C.E. Friday, Feb. 12th, at 7.30 p.m.: Students’ meeting. 
Paper to be read, ‘‘Gold Mining in the Wynaad, Southern India,” by 
Mr. A. 8. B, Oakley, Stud. Inst.C.E. Mr. John Arthur Phillips, F.R.S., 
M. Inst. C.E., in the chair, 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.—The 
next meeting will take place at the Cannon-street Hotel on Saturday, 
Feb. 6th, at 8 p.m., when a paper will be read by Mr. W. J. Brewer, C.E., 
of 2, Victoria Mansions, 8.W., ‘‘On Transport of Passengers and Goods 
by Road and . 

Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS, 25, Great 
George-street, 8.W.—Thursday, Feb. llth, at 8 p.m.: Discussion on 
the paper, “‘Self-induction of an Electric Current in Relation to the 
Nature and Form of its Conductor,” by Professor D. E. Hughes, F.R.8., 
President. 

Society oF Arts, John-street, Adelphi, London, W.C.—Monday, 
Feb. 8th, at 8 p.m.: Cantor Lectures. ‘‘ Friction,” by Professor H. 8. 
Hele Shaw. Lecture IV. The methods of reducing friction. Wednesday, 
Feb. 10th, at 8 p.m.: Tenth ordinary meeting. ‘‘ Mining Industry at 
the Buda-Pest Exhibition,” by Mr. Bennett H. Brough. 








DEATHS. 

On the 29th Jan., at 41, Dulwich road, Herne-hill, Witt1am Epwarp 
WEEKES CrRaNE, for thirty years of the Engineers’ Department, Metro- 
politan Board of Works, London, son of the late Commander Poynter 
Crane, R.N., aged 51, deeply lamented. 

On the Ist Feb., at Pitfirrane, Pollokshields, Glasgow, James GRIER, 
C.E., aged 67. 
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GOOD AND BAD WORK, 


WE continue to receive communications explaining that 
the first-class design and workmanship displayed by the 
steam engines shown at the Antwerp Exhibition cannot 
be produced at a profit in this country. “Those whe 
excuse themselves accuse themselves,” says the French 
proverb, We have not accused any one; we have called 
attention to a fact. It was our duty to warn our readers 
who build steam engines, that Belgian and French engi- 
neers were dangerous rivals; and we certainly have no 
reason to regret having done this. We have directed atten- 
tion to a weak place in British armour, and may lead to its 
repair. We know of more than one instance in which 
incredulous engineers went to Antwerp of set purpose to 
ascertain the truth when they had read what we had 
written; and they have admitted to us that we exaggerated 
nothing. It remains now to be seen whether it is or is not 
a fact that first-rate workmanship is incompatible with the 
realisation of profits; and in this connection we shall have 
something to say to our good friends, the Amalgamated 
Engineers and the Steam Engine-makers’ Society. 

Three things go to make a good steam engine, (1) excel- 
lence of design, (2) excellence of material, (3) admirable 
workmanship. As to the first, engineers are like poets, 
born not made. The number of really first-rate designers 
is not large; and those who undertake to build steam 
engines must be prepared to pay fair salaries to the heads 
of their drawing offices. One reason why good work can- 
not be made to pay is that a false economy is practised in 
the drawing office. Two men offer themselves for a berth. 
One is content with £100 a year. He isa young man of 
little experience, but he draws well, is quick at figures, 
and designs nice-looking engines. He is preferred to a 
highly competent man who expects £250. The so-called 
saving is £150 ayear. The absolute loss which ensues in 
a dozen ways is probably three times £150 a year. The 
same with works managers. Insufficient salaries are paid, 
and the managers are just worth their salaries, It may be 
taken as an axiom that if really good work is to be turned 
out at a moderate cost, the head draughtsman and the 
works manager must be highly competent men. Concern- 
ing condition number two little need be said. Steel is so 
cheap now that no excuse exists for turning out engines with 
specks and flaws in the bright work; and a proper mixture 
of cast iron for a cylinder will not cost 5s. a ton more than 
abad mixture. The third condition, workmanship, is the 
rock on which the British ship will split. 

There are in this country certain firms which are dis- 
tinguished for the perfection in every detail of the engines 
they turn out. In London alone there are three such 
firms, and several others might be named in Birmingham, 





Manchester, and indeed in all the principal manufacturing 





centres. What we are about to say in no sense or way 
applies to these firms; and it isa noteworthy fact that they 
are almost always well provided with orders, and can sell 
at a good price. On the other hand, there is a great 
number of firms turning out steam machinery which is 
not very good, while a few firms make engines which are 
very bad indeed. We do not mean to attach blame to 
these houses, Their excuse is to be found in their igno- 
rance. They really do not know how to set about making 

a good engine; pear 4 they waste large sums annually simply 
because they are ignorant. It is quite impossible to go 
over the whole ground to be covered, yet unless we give 
some examples of what we wish to convey we shall miss 
our mark, Let us take the case of a crank shaft. In 
works properly conducted the shaft will be put into a suit- 
able lathe, and every bearing and journal will be turned 
truly round, and of precisely the dimensions required. In 
such establishments an inch means an inch, and not 
bys 3. The fillets in the corners of all the journals will 

identical and will be of proper size. The shaft will be 
turned accurately to gauge, and the fly-wheel, instead of 
being bored out on a staggering face-plate to dimensions 
ascertained by inside and outside callipers, will be swung 
on a plate able to hold it steadily, and will be bored to 
template. When the wheel and the shaft come to be put 
together subsequently, there will be no delay and no filing 
wanted on the one hand; and on the other the fit will not 
be so loose that when the key is driven home the wheel will 
virtually be hung on it. There are four things needed to 
get the desired result: First, a good crank lathe; secondly, 

a good fly-wheel lathe; thirdly, a proper set of templates 
(Whitworth); and, lastly, men competent to use them. 
On this point we have something to say to the societies we 
have named above. It is much to be feared that they 
include in their ranks men to whom accuracy is a very 
secondary consideration. Some workmen can be accurate 
if they please; others cannot. Now a good man, and a 
good lathe, and a good set of gauges, can among them 
produce perfectly accurate work at just the same price as 
inaccurate work. If the necessary conditions are present, 
it costs no more to make a journal 6in. long and 3in. in 
diameter truly cylindrical than it would to make one of 
the same size just a little oval in cross-section. In 
like manner it is just as easy to bore out a set of 
brasses dead true as it is to bore them out “any- 
how,” and then fit them to the journal by the aid 
of files and red lead. It will be said that all this means 
good tools, which mean money. This is quite true, but it 
may be laid down as an axiom that machinery cannot now 
be made at a profit without good tools. Any engineer who 
attempts to make steam engines without proper appliances 
is sure to lose money and fail in business. Such a one 
cannot compete with his rivals in trade who are better 
equipped. But this is not all that can be said on the sub- 
ject of tools. A good tool is wasted in a shop which is 
conducted in a ramshackle way. In such places Whitworth 
lathes may be found with the beds battered and rusty; 
teeth gone from the gearing ; screws choked with oil and 
turnings, and dirt; change wheels stacked on the floor 
under the lathes and ‘so on. If we come to examine the 
tool a little more closely, we shall find centres ruined, 
bearings a wreck. It is impossible that good work can be got 
out of such a tool. Are all the men on the books of the 
Amalgamated Engineers fit to be trusted with good tools? 
We trow not. On the other hand, we could name shops in 
which there is not one tool by a first-class maker, and yet 
they have been kept in such admirable order that the work 
turned out by them is admirable in every respect. We 
challenge any of our readers to prove that, on the whole, 
more profit is to be made by sending out indifferent work 
produced by second-rate tools, than can be earned by 
perfect tools properly used on the very same class of work. 
One-half the trouble expended in getting work of the best 
kind made, is to be found in the use of bad tools, by which 
we mean tools either congenitally bad or in bad order; and 
this constantly arises from the mistaken idea that money 
and time spent in the repair, renewal, and cleaning of 
machine tools is money wasted. Our Belgian rivals go on 
an entirely different principle. They get the best tools 
that money can supply, knowing that it is easier to earn 
20 per cent. on a lathe costing £300 than it is to earn 10 
per cent. on one intended to do the same work and costing 
half the money. 

The lessons we wish to enforce are, first, that accurate 
finish will not cost more than inaccurate finish, if only all 
the requisite appliances are available ; and secondly, that 
the best investment an engineer can make is the purchase 
of a really good tool, provided he has work for it. Until 
it is shown that we are in error we shall continue to argue 
that those engine builders who are turning out inferior 
wares are following a most mistaken policy. To hope 
that they will see the truth of all this would be too much 
to expect. We suggested not long since to the head 
of a firm certain changes and alterations. “ Do you 
know,” said he, “that it would cost me over £1000 to do 
what you suggest ?” ; 

* The suggestion applied to the use of certain rotary-cutting 
tools, in doing work which has to this moment been got up 
with the shaping machine and file. He would have saved 
the entire cost of the machines in a few months, but he 
could not be made to see this, and there are only too many 
like him. It is not to be denied, however, that fitters, 
turners, and machine tool hands generally are not, in only 
too many cases, fit to be entrusted with the task of turning 
out really accurate work. The best firms know this, and 
usually have on their books considerable numbers of men 
who can be trusted, and are always sure of being retained 
no matter what reductions take place. We fear that a love 
of minute accuracy is not born with the average English 
fitter. We are not advocates of the decimal system, but we 
are willing to admit that the millimetre has familiarised 
the foreign workman with smaller measures than English- 
men are accustomed to, and that this circumstance has 
something to do with that aptitude for producing precise 
work manifested by continental tool hands. In conclu- 
sion, we may say that we believe a discussion of the state- 
ments we have made would be productive of great good, 
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and we shall be pleased if our readers will avail themselves 
of our correspondence columns for the purpose. The 
subjects that may be dealt with are the relative cost of 
accurate and inaccurate workmanship; the return to be had 
from costly and from low-priced tools; and the comparative 
accuracy of the British and the French, Belgian, or German 
workman. 


THE CANVEY ISLAND SCHEME AND THE METROPOLITAN 
BOARD. 


At a recent meeting of the Metropolitan Board, ten- 
ders were received for the supply of certain chemicals 
to be employed in the treatment of the London sewage at 
the main drainage outfalls. The nature of these chemicals 
shows that they are intended for the deodorisation of the 
sewage during the hot weather of summer. The process 
of precipitation requires other materials. In addition, as 
many as twenty-seven tenders have been received, con- 
taining designs for the construction of a vessel capable of 
conveying out to sea, from the sewage outfalls on the 
Thames, 1000 tons of sewage sludge. These latter ten- 
ders are in answer to an advertisement, stating that if no 
tender were accepted, a premium of £500 would be given 
for the design which might be selected as thoroughly 
suitable and best. It is evident from the reception 
of these various tenders, and from our knowledge of other 
facts, that the Board are steadily pursuing their plans 
for the treatment of the sewage by chemical means 
at Barking and Crossness. In competition with this 
undertaking, and in direct opposition to it, we have 
what is known as the Canvey Island project, devised by 
Lieutenant-Colonel Jones and Mr. Bailey Denton, the 
former an Associate Member of the Institution of Civil 
Engineers, and well-known in connection with the Wrex- 
ham sewage farm. Of the position occupied by Mr. 
Bailey Denton in the engineering world we need scarcely 
speak, and his special experience in the practice of land 
drainage is universally recognised. Two excellent autho- 
rities thus come forward with a scheme for disposing of 
that troublesome ingredient—the sewage of the metropolis. 
For some reason or other, these gentlemen laid their plans 
in the first instance before the Home Secretary, Sir 
Richard Cross, but they have subsequently been in com- 
munication with the Metropolitan Board. The memorial 
to the Home Secretary was submitted on July 20th, in the 
past year, and on November 25th a letter was received 
from the Metropolitan Board by the promoters of the plan, 
containing a positive refusal of the offer which they had 
made to transfer to the Board the purchase of Canvey 
Island, of which they had obtained the option. Lieutenant- 
Colonel Jones and his colleague complained that neither 
in this communication nor in a previous one received from 
the Board was there any reference to the proposal that 
the details of the scheme should be submitted to some 
independent and competent authority. These details, it 
was stated, had been prepared with great care and labour, 
and, therefore, were worthy of consideration. In a circular 
letter addressed to each member of the Metropolitan 
Board, it was alleged that if the expenditure involved in 
the chemical treatment of the sewage and the removal of 
the sludge to the sea were compared with the outlay 
directly and indirectly attending the treatment of the 
sewage as a permanent measure on Canvey Island, it would 
be found that the former plan would cost the ratepayers 
“at least double the outlay which need be incurred by the 
adoption of the latter.” 

This appeal to financial considerations is one which it 
will be well to examine carefully; for it seems inconceiv- 
able that the Metropolitan Board should adopt a mode of 
dealing with the sewage costing twice as much as another 
plan concerning which there is fair reason to believe that 
it is perfectly practicable. It may be said that the foun- 
dation of the Canvey Island scheme consists in a plan 
prepared by Sir Joseph Bazalgette and laid before the 
recent Royal Commission, whereby the sewage now dis- 
charging at Crossness was to be brought under the Thames 
in a tunnel sewer, and conducted into an extension of the 
sarking outfall, one great sewer being made to convey the 
entire volume away to an outfall at Thames Haven. 
Accepting this as a basis, it was next proposed that Sir J. 
Bazalgette’s outfall sewer to Thames Haven should be 
extended by a distance of one mile, so as to enter upon 
Canvey Island. When there, the sewage was to be clarified 
by means of mechanical deposition and chemical precipita- 
tion, the liquid portion being applied to land by way of 
filtration or irrigation, separately or in combination, so as 
to render the etiluent perfectly admissible into tidal waters. 
It was intended to convert the sludge “into a saleable 
manure, so far as it would be profitable to do so, or by 
mixture with soil to bury the sludge, or, finally, to burn 
the perishable or organic matter out of the way.” Such 
being the outline of the scheme, an offer was made to relieve 
the Metropolitan Board of the treatment of the London 
sewage in return fbr a subsidy or payment of £110,000 
per annum for forty years. At the end of that period the 
island, the works erected upon it for the cleansing of the 
sewage, together with a tramway to be made from the 
railway station at Benfleet, were all to become the property 
of the Metropolitan Board without further payment. In 
estimating the cost of this project as affecting the rate- 
payers, the first point is that which relates to the extension 
of the present outfalls. If it be assumed that this exten- 
sion must inevitably take place, unless the sewage at 
Barking and Crossness is not only treated with chemicals 
but subsequently filtered through land, we come in such 
a case to look upon the outlay on the new outfall 
sewer as a charge common to both schemes. Unless 
this point be at once settled, there can be no common 
ground of discussion as to the relative cost of the two 
schemes. There can be no doubt that the scientific officers 
of the Board expect to escape the burden of filtering the 
effluent. During hot weather they will subject it to 
special treatment by means of manganate of soda, and in 
ordinary weather no nuisance is feared. It is true the 
Royal Commissioners stipulated that if the sewage were 
chemically treated at the existing outfalla, the effluent 
should not go into the stream until it had passed through 





a sufficient quantity of land. The Board may be supposed 
to believe that the effluent from the chemical process will 
be sufficiently pure to pass direct into the Thames at a 
point where the stream has no relation whatever to the 
drinking supply, aud where it would create no annoyance, 
any risk of its doing so in hot weather being prevented by 
precautions specially directed to that end. Obviously, if 
we consider the extension of the outfalls to be peculiar to 
the Canvey Island scheme, that affair becomes eminently 
costly. Sir Joseph Bazalgette estimated the ‘first cost of 
conveying the sewage to Thames Haven at £3,366,000, 
and the annual expense of pumping at £37,400. Another 
mile added to the outfall sewer would of course increase 
the capital outlay. If to the foregoing we add the subsidy of 
£110,000, the yearly charge becomes £147,400. Interest 
on capital at 3 per cent. makes £101,000, or a total of 
£248,400 per annum, Of course there is the advantage 
that at the end of forty years the subsidy ceases, and 
Canvey Island with all its works becomes the property of 
the ratepayers. The cost of pumping will continue, and 
the interest on capital will goon. We say nothing about 
maintenance and wear and tear, because these items apper- 
tain to both schemes. 

We may now look on the other side of the question, and 
examine the cost of the chemical scheme. The figures 
available, we believe, are maximum figures, and the actual 
expenditure will be less. In other words, we may look for 
an amended estimate, in which the total will not be in- 
creased but diminished. When the population of the 
metropolis, now amounting to something over 4,000,000, 
increases to 5,200,000, it is estimated that the sewage will 
be 156,500,000 gallons per day. It is calculated that this 
quantity can be sufficiently clarified at the outfalls, the 
sewage disposed of, and the efiluent deprived of all odour 
during the summer months, at a total capital expenditure 
of alittle under £1,000,000, and at an annual outlay of 
£100,000. Interest on capital at 3 per cent. would be 
£30,000 per annum, making the total annual charge 
£130,000, This in contrast with £248,400 is conspicuously 
moderate. If we admit that the extension sewer to the 
estuary is necessary in both cases, we may dismiss this 
from the reckoning, and the charge for the Canvey Island 
scheme becomes £147,400 per annum, or still in excess of 
the chemical plan. With regard to the terminal period 
of forty years, it has to be remembered that although the 
Island would revert to the Metropolitan Board, soalso would 
the expense of carrying on the sewage operations at that 
spot. That is to say, although the subsidy would cease, a 
considerable portion of that sum would still have to be 
expended, although in a different form. We may look 
upon the present plans of the Metropolitan Board as 
designed to escape the enormous cost of taking the whole 
of the London sewage, north and south, down to Thames 
Haven, or some point yet further off. IZf, after all, the 
attempt results in failure, the precipitation works at 
Barking and Crossness will not be lost. The Royal Com- 
missioners left it an open question whether, in the event 
of the effluent going into the river below Thames Haven, 
the precipitation should take place at the present outfalls 
or at the new one. Thus the Board will comply with the 
letter of the recommendation if the chemical process is 
accomplished as now proposed, and the efiluent sent away 
to the estuary. It may be thought worth the effort to see 
whether the chemical process may not be made to suffice, 
without expending millions on a new sewer. If the latter 
is inevitable, it may follow afterwards, It is important to 
observe that the Royal Commissioners were content that 
the discharge at the estuary should consist simply of 
sewage that had been previously clarified by chemical 
treatment. The Canvey Island scheme comprises some- 
thing more than this. The Commissioners ruled that the 
solid matter should be separated from the liquid, after 
which the latter could enter the river at Canvey Island or 
in its immediate vicinity. But in this instance we are 
told that after mechanical deposition and chemical precipi- 
tation, whereby the solid portions are to be “separated 
from the liquid,” the latter is to be “applied to land by 
way of filtration or irrigation.” If Canvey Island could 
be moved up to Barking, and a slice of it given to Cross- 
ness, the arrangement might be of service. But why 3000 
or 4000 acres of land should be wanted at the mouth of the 
Thames is not quite clear, unless it be simply asa deposit 
place for the sludge, for which purpose we are told there is 
space enough on the island to meet all demands for a 
hundred years to come. That the Royal Commissioners 
had a liking for Canvey Island seems true enough, though 
they made no positive statement on the subject, beyond the 
somewhat roundabout declaration that if the sewage were 
properly clarified by separation of its solids, they believed 
it might be discharged into the estuary “below Hole 
Haven,” without serious nuisance. In that case they 
suggested that the scheme might be made to include the 
drainage of districts lying outside the metropolitan area, 
apparently referring to the district of the late Lower 
Thames Valley Main Sewerage Board and the Valley of the 
Lea. “ Below Hole Haven” is a mere euphuism for Canvey 
Island, and it may be said that this out-of-the-way spot is 
somewhat of a favourite with engineers who propose to 
carry the London sewage farther afield than it is at 
present. Salubrious Southend has its own views on the 
subject, and prefers that Canvey Island should remain as 
it is. 

The project thus elaborated by Lieut.-Colonel Jones and 
Mr. Bailey Denton will commend itself to those parties 
who have doubts as to the possibility of dealing successfully 
with the enormous volume of the London sewage by 
chemical means. But it will be seen that something 
almost tantamount to chemical treatment is associated with 
the Canvey Island project. It looks asif the whole of the 
London sewage when brought to that spot were to be 
subjected to “mechanical deposition and chemical treat- 
ment.” There is nothing to be said against this, and the 
means that would be adopted are probably simpler than 
those which are being initiated at Crossness. The Royal 
Commissioners require that crude sewage shall not enter 
any part of the Thames from the Nore upwards. Some 
treatment of the entire volume is therefore necessary, 


and whatever plan may be adopted it is a vast under- 
taking. A purely chemical method has an_ especi- 
ally formidable aspect: but there is one advantage in 
respect to London, namely, that the effluent need not 
be polished off to the degree of refinement requisite where 
a supply of drinking water is concerned. The Royal 
Commissioners seem scarcely to have given due weight to 
this modifying circumstance. Great interest attaches to 
what is now being done by the Metropolitan Board, It so 
happens that the Crossness operations are but little under- 
stood outside the official circle, for the reason that very 
little information has yet been given to the public. We 
may hope that this reticence may soon cease. We are 
ready to believe that the Board and its officers will be able 
to give a good account of what they are doing, and we 
have reason to expect that whatever may be said as to the 
merits of any other scheme, some very high authorities 
will be found to bear testimony to the satisfactory nature 
of the plans that are being adopted by the Board. Opinions 
may differ, as they doubtless will; but something may be 
said for the skill and courage now brought to bear on one 
of the most difficult probleme of the age. 





THE EXPORT COAL TRADE, 


ATTENTION is being drawn in one of the chief daily papers to 
the fluctuation in the ports from which our coal is exported from 
year to year; and especially to the fact that the North-Eastern 
ports are not retaining that hold on the proportion of the export 
coal trade of the nation that they once had. It appears that 
Cardiff is sending a much larger quantity of coal abroad out of 
the nation’s total coal export than it did; that some of the 
North-Eastern ports have a stationary coal trade—even such as 
the Tyne; and that others, such as West Hartlepool, have a 
dwindling trade. It is clear that there are more than two or 
three reasons for this change, but they may be summed up in 
the fact that the Welsh ports are very greatly fostering the coal 
export trade of their district by increasing the facilities both of 
transit and of shipment, and that there is not such an increase 
of facilities in the North-Eastern ports. Where there have 
been additional lines constructed in the North—as at ports such 
as Blyth—there is a growth in the trade ; where there is a de- 
pendence upon old facilities, old routes, and old methods of ship- 
ments, there is the most decided falling off. On the other 
hand, Cardiff and others of the Welsh ports have been for years 
making new docks, new lines, and improving the drop and port 
accommodation, and thus there is a vast increase in the quantity 
of coal sent out of that port, and an increase also in the propor- 
tion which it bears to the total. If, then, the attention which 
is being directed to the subject is sufficient to cause the coal 
owners of the North of England to awake to the fact that in 
these days there is a continual determination of trade to the 
place where, in a sentence, the buyers are the best served, there 
will have been good effected. Of late, the North-Eastern coal 
trade has been too ready to rely on its past, and on the means 
of doing trade which served well enough in the past, but are not 
as efficient now as they were. It is well worth notice, also, that 
there is a growth in the coastwise shipments from Wales, and 
that it would appear that that district is preparing to enter also 
into that branch of coal trade—a branch it has not cultivated as 
sedulously as it has the export trade. It is clear that the com- 
parative shipments of coal to London will be by-and-bye changed 
in favour of some of the Welsh ports unless there is the adoption 
on the part of the Northern coalowners of more active methods, 
and possibly also of some cheaper way of shipping and unship- 
ping the coals than now is in vogue. The subject is of interest 
especially to the metropolis, because of the enormous quantity 
of seaborne coal used, and the developments of the change will 
be watched with interest. 


BELGIAN ROLLED GIRDERS, 


“Bos” isan expression which is more vigorous than ele- 
gant. It greeted the ears of one of the speakers at the public 
meeting held at Sheffield, on Monday evening, in connection 
with the formal opening of the Sheffield Technical School. The 
speaker, who is a local manufacturer and an M.P., was referring 
to Belgian rolled iron girders as samples of manufactures which 
ought to be made in England. A gentleman engaged in one of 
the large ironworks in the Sheffield district had told him the 
reason they did not make these articles was because the iron in 
England was not as suitable as it was in Belgium. It was here 
that some one in the large audience called out “ bosh,” and, as 
a matter of fact, the speaker had been told what was much 
akin to “bosh.” The iron of this country is quite as suitable 
for the production of girders as any in Belgium, and even more 
so, Mr. Lowthian Bell, who has just been giving evidence 
before the Royal Commission, stated that works are being con- 
structed in Darlington for the manufacture of girders from Eng- 
lish iron, and that they can be made much cheaper in England 
than in Belgium, and of equally good quality. The real reason 
why the trade in girders has largely passed into Belgian hands 
is simple enough. The.idea of using iron largely for structural 
purposes in house building originated on the Continent, and the 
Belgian firms, long before the English ironworkers thought of 
it, cut the rolls for the sections required, and kept a stock of iron 
required sizes. When a building has to be put up in England it 
does not require a sufficiently large quantity of one section for any 
English manufacturer to cut the rolls for such orders. Until 
recently it would not have paid them to do it ; but the business 
is now developed to a great extent, and the Darlington firm 
will find it not only possible, but profitable, to make girders 
from Cleveland iron. Belgium is an important customer for 
English pig iron, and it is not at all improbable that Belgian 
girders are made from our own pig iron imported for that 
purpose, 

THE RICHMOND SEWERAGE, 


Art a meeting of the Richmond Vestry, on Tuesday morning, 
the seal of the vestry was affixed to an agreement with Mr. 
Mellis, C.E., to carry out the scheme of sewage disposal referred 
to in Tor ENGINEER some weeks ago. It will be remembered 
that some half-dozen schemes came before the vestry for dis- 
posal of the sewage of the Richmond Union, and that after pro- 
tracted debate, both in committee and in vestry, Mr. Mellis’ 
was approved. In the interim between the provisional approval 
of the vestry and the sealing of the agreement formidable organ- 
ised opposition has been manifested by ratepayers and fro- 
perty owners on the Kew Gardens estate, and in Mortlake, who 
object that, if the disposal works are placed where Mr. Mellis 
suggests, their property would be seriously injured, and visitors 
to Kew Gardens will be reduced in number. This section is 


in favour of Messrs. Russ and Snelgrove’s scheme for conveying 
the sewage to Greenford and treating it there. There is yet 
another proposition, which finds its chief exponent in Mr. Max- 





well, a member of the Richmond Vestry, He would like 
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the vestry to revert to a scheme proposed twelve years 
ago by Mr. Abernethy, C.E., the total cost of which (including 
purchase of site) would be about £27,500, or (its supporters 
urge) “about half” the cost of Mr. Mellis’ scheme. Although 
unsuccessful with the vestry, the dissatisfied members of that 
body will have another opportunity of urging their views at 
the Local Government Board inquiry, which will have to be 
held before the matter progresses any further. 








LITHRATURE, 


A Catechism of the Steam Engine in its Various Applications in 
the Arts; to which is added a Chapter on Gas Engines and 
another of Useful Rules, Tables, and Memoranda, By JouN 
Bourne, C.E. New Edition. London: Longmans, Green, 
and Co, 1885. 610 pp. 

Messrs. Lonaemans, GREEN, AND Co. have done well to 

publish a new edition of this catechism, for it is a book 

which is very useful to a large number of readers and 
learners. The earlier edition had many friends; and 
seldom as the catechism form is met with in modern 
books, it is one which has the advantage of causing the 
author to place before himself a number of detinite ques- 
tions, and thereby to give the book greater clearness, 
order, and system in treatment of its subjects. It has also 
the advantage of rivetting the attention of the reader. We 
may assume that Mr. Bourne’s catechism of the steam 
engine is sufficiently well known as a book useful to 
students to make it unnecessary for us to do more than 
record the appearance of this edition, which is in many 
respects a great improvement on that which preceded it. 
It is rather larger, has new engravings, bringing the book 
down to the recent times of Webb’s compound locomotive, 
new compound pumping engines, and marine engines and 
boilers of the large and torpedo types. In style, the book, 
to some extent, remains a book of a bye-gone generation, 
but the author has done well what few writers like to do, 
namely, strike out a lot of their older writing for the in- 
sertion of the new. This, however, must be done in 
engineering works, or they became useless, We can recom- 
mend the book to-day, in its new form, as the old form 
recommended itself years ago, to another generation of 
readers and learners; but having said so much, we must 
remark upon a few points we have noted in perusing it. 

On page 16 is—Q. Then if mechanical power cannot be 

lost, and is being daily called into existence, must not there 

be a daily increase in the power existing in the world? 

A. That appears probable unless it flows back in the shape 

of heat or electricity to the celestial spaces.” This is very 

unsatisfactory, although supplemented by the explanation 
that the source of all mechanical power is the sun, and 
that the combustion of coal under a steam boiler merely 
liberates the power which the sun gave out thousands 
of years before. The ideas concerning. force, motion, and 
power are not made to appear clear in the author’s 
mind by the expressions used, though perhaps they 
may be; witness “A. No; force is eternal, if by force you 
mean power, or in other words, pressure acting through 
space.” A curious expression occurs in an answer toa 
question concerning the greater velocity of a falling body 

during a succeeding than during the first second. “ A. 

3ecause there is more of the force of gravity used up in a 

second when the falling body is moving fast than when it 

is moving slowly, seeing that the fast body will travel 
through a larger space in a given time.” The matter is, 

however, made clear by figures afterwards. At page 56 

we are informed that “ combustion is nothing more than 

an energetic chemical combination, or in other words, it is 
the mutual neutralisation of opposing electricities.” Con- 
cerning Regnault’s experiments, showing, for instance, 
that the latent and sensible heat of steam are not the same 
at different pressures ; it is remarked that these experi- 
ments were elaborate and more accurate than heretofore; 
but “nevertheless it is questionable how far it is advisable 
to disturb the rules of Watt and Southern, with which the 
practice of engineers is very much identitied, for the sake 
of emendations which are not of such magnitude as to 
influence materially the practical result.” Fortunately for 
the credit of the book, the following paragraph is devoted 
to showing that thirty-three units more are employed in 
generating steam at 901b. than at 15lb. Anent a para- 
graph on page 71, it may be remarked that a slide valve 
is not a sluice valve, though a sluice valve may be a slide 
valve. The indicator is very insufficiently treated, and 
the only illustration is of an old form of Richard’s indicator. 

Chimneys are not properly dealt with, “Q. By what 
process do you ascertain the dimensions of the chimney of 

a land boiler? A, By reference to the volume of air it is 

necessary in a given time to supply to the burning 

fuel,” &c. Reading this and the whole paragraph, we 
thought we were at last to have the dimensions put before 

a student in a proper manner, but the author drops this 

line, and fades away, repeating Boulton and Watt’s prac- 

tice. “A. A punched rivet-hole cannot be of less diame- 
ter than the thickness of the plate, else the punch will not 
pierce the iron, but will be crumpled up.” For the 
information of Mr, Bourne, it may be remarked that this 
is a departure from the truth on the safe side. In speak- 
ing of pumping engines and how to start them, very old 
practice is dealt with. Locomotives are still open, we 
learn, to improvement. “Expansion should be carried to 
a greater extent, and in the case of engines with outside 
cylinders, and, indeed, in all locomotives, a little air should 
be forced into the boiler to mix with the steam.” For all 
this, Mr. Bourne thinks “the benefits of the compound 
system, even in land and marine engines, have been 
greatly overrated, as the economy derivable from the use 
of high-pressure steam worked expansively has been 
erroneously imputed to some inscrutable virtue of the 
compound system, whereas there is no reason to doubt 
that the same steam used with the same measure of expan- 
sion in simple engines would have been equally economical 
and effective.” hat does Mr. Bourne think of the fact 
that shipowners have found it necessary to adopt the 
triple compound engines, or cease running some of their 
boats? Portable engines are illustrated by an engraving 
of one in which, with cranks and cylinders in the centre 








cylinders and brackets have to be too high, and the 
brackets having nevertheless small bases, they pull the 
boiler-plates about, and so the makers’ used stay-rods 
between brackets and cylinders. The same firm of makers, 
Messrs. Ransome, Sims, and Jeffries, makes a very 
different engine now; and the portable engines made by 
Messrs, Clayton and Shuttleworth about twenty years ago, 
we may remind the author, were not precisely of the 
pattern made to-day. Steam ploughing is not satisfactorily 
illustrated by an engraving—Savory’s system. Mr. Bourne 
is still fond of the gaseous jet or stream method of propul- 
sion, and thinks it will come into use; and “although 
general incredulity will attend such a declaration, it is the 
incredulity of ignorance which has invariably attended all 
improvements not yet accomplished.” The chapter on gas 
engines is new and useful. The author assumes the 
prophetic concerning steam engines, and their being super- 
seded by simpler thermo-dynamic engines, but does not 
“discern in any of the projects which have been hitherto 
propounded the combination of the necessary qualities 
to effect this great amelioration.” What the . author 
specially means by a “thermo-dynamic engine,” or by one 
which is more thermo-dynamic than present engines, he 
does not venture to say. It must not be a combined gas, 
air, and steam engine of the Siemens type, with hot 
cylinder and regenerator, “ the line of advance must be in 
a different direction, and the innovation, when it comes, 
will astonish by its obviousness and simplicity.” Oh, do 
tell us, Mr. Bourne; but if you will not, and if some fellow, 
after a time, comes along with it and startles the world, 
do not step forward and say, “I told you so.” 
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THE ROYAL ALBERT DOCKS EXTENSIONS. 


THE engravings which will be found on pages 102 and 103 are 
the first of several which we shall publish illustrative of very 
important deep-water extensions now being carried out for 
London and St. Katherine’s and Royal Albert Dock Company 
by their engineer, Mr. Robt. Carr. Descriptions of the works 
will appear with further engravings. 








PRIVATE BILLS. 


ALTHOUGH some slight interruption has been caused by the 
political complications that have arisen since last week, further 
progress of a kind has been made with the preliminary stages of 
Private Bills in Parliament. Several more of these measures 
have been passed as having complied with the Standing Orders, 
and a first selection has been made of Bills to originate in the 
two Houses. The Mersey Railway Bill, which seeks powers to 
make certain necessary extensions of the Tunnel Railway, theShip 
Canal Bill, and one or two of the general railway Bills are among 
the number allotted to the House of Commons. One Bill is 
already dead, viz., that of the Blackpool Corporation. To the 
proposed railway from South Kensington, under Hyde Park to 
Oxford-street, there are now some signs of opposition, though 
it will probably not be as general or as vigorous as that offered 
to the original scheme, largely because the character of the pro- 
ject has been materially changed. On the previous occasion it 
will be remembered that the chief ground of objection to the 
subway was that the necessary ventilators would mar the pic- 
turesqueness of the park, while the steam and gases emitted 
would injure the plants and trees. It now appears that no 
openings of the kind are contemplated. In a report presented 
to the Kensington Vestry, who are, of course, deeply concerned 
in the matter, the surveyor states that “the proposed subway 
will be 10ft. wide by 12ft. high, internal dimensions, throughout 
the entire length of five furlongs, situate in Kensington, and 
the crown of the subway will average about 14ft. below the sur- 
face of the road. The carriage will be worked on the pneumatic 
principle—that is to say, by the creation of a partial vacuum— 
the cars will be blown, as it were, one way, and drawn back by 
suction the return journey. No openings for ventilation, &c., 
are proposed ; in fact, any such opening would destroy the 
working principle of the subway ; and by the enlarged drawing 
produced, the committee will perceive that it would be impos- 
sible to use the subway as an ordinary railway. In the construc- 
tion of the subway two shafts would be required to be opened 
in Brompton-road, the whole of the work being done by 
tunnelling.” The Bill contains clauses dealing with temporary 
openings, the underpinning of any buildings within 100ft. of the 
subway, notices of breaking up streets, to acquire vaults pro- 
jecting under roads and footpaths without being compelled to 
acquire also the houses to which the vaults belong ; compensa- 
tion, and so on; the proposed capital is £320,000, in 32,000 
£10 shares ; and it is proposed to limit the toll between Exhibi- 
tion-road and the Marble Arch to 3d. each person. Looking at 
the matter as a whole, the surveyor recommends the vestry to 
approve of the scheme, expressing the opinion that the growth 
of street traffic will make subways necessary as time goes on ; 
but dissent has been displayed to many of the features of the 
work, and when the Bill comes before Parliament it will pro- 


bably be strongly contested from some quarters... This Bill will 
originate in the House of Lords. 

In connection with the Ship Canal and the payment of inte- 
rest Bill now before Parliament, some interesting and important 
facts have been made public at the first ordinary meeting of the 
Canal Company, held a few days ago. From the statement of 
the chairman, it appears that so far only three-quarters of a 
million has as yet been subscribed ; but this is not greatly to 
be wondered at when it is considered that, as the Act at pre- 
sent stands, the shareholders can expect no interest on their 
money until the canal is made—some years hence. Investors 
are naturally reluctant to sink their money for so long a period 
without any return, and the limited amount subscribed is 
likely to form a powerful argument in favour of the proposal to 
pay dividends out of capital during construction. If Parlia- 
ment sanctions this course Messrs. Rothschild, the chairman 
explained, will be ready to provide the remainder of the capital 
straightaway, at 1 per cent. Lord Rothschild, when discussing 
the subject with the directors, is reported to have said : “ Don’t 
you believe that we are going to do anything but what is right 
and economical for you; we are satisfied that the negotiations 
of the finances of this great national enterprise will do our house 
great honour, and that we, with the strength of our name and 
associations, will be able to find all the money that you require.” 
No stronger testimony to the soundness of the undertaking 
could perhaps, it is thought by some, be given, or surer proof 
that the necessary money can be obtained ; but it is certain 
that if the present Bill be passed Messrs. Rothschild will not 
have to do all they are prepared for, for there are hundreds, and 
even thousands, of people who will be ready to invest larger or 
smaller sums in the canal if they can at once realise dividends. 
The Salford Corporation alone propose to subscribe a quarter 
of a million, And what the Bill proposes is the payment of 
interest at the rate of 4 per cent. per annum during construc- 
tion, the total amount, however, not exceeding £750,000. The 
meeting was attended by considerably over 1000 shareholders, 
and the Bill was unanimously approved of, after these and 
other statements had been made. 

On the question of principle involved in the Bill, it is worth 
noting that the payment of interest out of capital during con- 
struction was adopted in the case of the Suez Canal, the London 
and North-Western, Great Northern, Lancashire and Yorkshire, 
Great Western, and Manchester, Sheffield’, and Lincolnshire 
Railways; the State interest-bearing railways of India ; Govern- 
ment Works ; the Mer ey Docks and Harbours; the operations 
of the Metropolitan Board of Works; and numerous other 
gigantic public undertakings. All these examples point to the 
authorisation of the same method in regard to the canal, and it 
is confidently believed by the company that the Bill will be 
passed by Parliament without going through the usual ordeal of 
a Private Bill Committee. That remains to be seen; but a 
large number of county and borough members have resolved to 
support the Bill. It seems that in promoting and winning the 
Bill, the Provisional Committee spent or incurred a liability for 
£150,000, which is somewhat less than has been generally 
supposed, Of this gross total less than £30,000 remains to be 
paid ; and many of the counsel and other professional gentlemen 
who have been engaged in the scheme have expressed their 
willingness to accept only half the fees they are entitled to. 
The company has decided to at once put in force all its powers 
under the existing Act for raising capital, and on the assump- 
tion that Parliament will grant its further Bill, the company 
anticipates that the canal will be completed and ready for 
traffic within four and a-half years from the present time. 








MANY MERCHANTS and others connected with the St. Lawrence 
shipping interest are about to memorialise the Dominion Govern- 
ment as to the necessity for the completion of a thorough hydro- 
graphic survey of the river and Gulf of St. Lawrence, Last autumn 
it appears that asurvey was commenced from Quebec, at the instance 
of the Imperial Government, and work was proceeded with down 
the Gulf. The Colonies and India says, it is hoped that the 
Dominion Government will also cause a survey to be instituted, 
which will have special reference to the tides and currents, so that 
greater security may be felt in the navigation of this great highway 
of Canadian commerce. 


THE INDICATOR.—The important question of the use and abuse 
of the steam engine indicator was dealt with in a paper read by 
Mr. James Hartley, before the members of the Manchester Asso- 
ciation of Engineers. Mr. Hartley pointed out that, although 
the principal use of the indicator was to exhibit the behaviour of 
steam in the cylinder of an engine, this was by no means the only 
purpose to which it could be advantageously applied. It was, in 
fact, the sole means afforded for exhibiting and recording the 
changes of pressure that took place in any chamber in which an 
elastic fluid was confined. It was well known that the action of 
steam engines working expansively, especially with small pipes 
and valves, produced pulsations in the boiler sometimes of a 
dangerous character, ow the extent of these pulsations could only 
be shown by the application of the indicator. On the delivery 
pipes of certain classes of pumps the indicator might also be very 
usefully applied to ascertain whether or not the pumps were 
working satisfactorily, which, in a great many cases, was 

uestionable. If engineers and engine tenders would only 

evote a little more time to a study of the use of 
the indicator, and the diagrams taken by it, there would be 
very few of the wasteful engines that were often referred to, and 
we should be able to obtain the maximum amount of power for 
the minimum amount of fuel consumed. Mr. Hartley, however, 
laid down most emphatically that trustworthy diagrams could not 
be obtained unless the following conditions were complied with :— 
(1) A good indicator in thorough working order ; (2) a careful and 
competent operator ; (3) suitable taps at each end of the cylinder, 
not loop pipes with a three-way tap in the centre, which, however 
convenient they might be, were unsatisfactory, and liable to 
inaccuracy ; (4) a good, sharp, metallic point, and good paper; and, 
lastly, a correct method of giving motion to the barrel of the 
cylinder. In the discussion which followed upon the paper, 
Alderman W. H. Bailey, the president, pointed out that progress 
in engineering was very much dependent upon the delicacy and 
accuracy of the instrument they had to use, and it was in the 
knowledge of differences that scientific men showed their ability. 
Mr. Lavington Fletcher said that whilst the indicator was a most 
useful instrument it might be abused, and the loop pipe referred 
to by Mr. Hartley he regarded as simply a great trap and very 
deceptive. The indicator would not always tell them the amount 
of steam passing through the engine. Very often when a com- 
plete test was made a discrepancy of 30 per cent. was discovered ; 
and if any member of that Association could invent some kind 
of meter which could be applied to the hot overflow of an engine, 
such an instrument would be invaluable. They must not rest con- 
tent with the indicator in its present form, and he hoped that 
someone would try the testing of the heat as it passed out of the 
engine. Mr. Lewis did not consider the indicator as by any means 
perfect, and no system of levers could be trustworthy. He thought 
some instrument might be devised for communicating the motion 
of the engine direct to the indicator. Mr. Taylor said that for 
very high-speed — it was a whether any of the 
present forms of indicators were altogether trustworthy. The pri- 





mary use of the indicator was that it should record the exact preg: 
sure of steam at any particular part of the cylinder. 
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10-HP. PORTABLE ENGINE AT THE BUDAPEST EXHIBITION. 


CONSTRUCTED AT THE WORKS OF THE STATE RAILWAYS, BUDAPEST 


HUNGARIAN ENGINE AND THRASHER. 

Tue wonder is, not that Hungarian manufacturers are begin- 
ning to find out that, with the advantages of excellent mate- 
rials, cheap labour, and high protective duties, they ought to be 
able to produce agricultural machinery equally, if not better 
suited to the requirements of their country, than the more 
elaborately executed and finer finished importations which have 
so long been almost an English monopoly, but that they did not 
make the discovery and turn their attention to independent 
efforts in this direction years ago. It is a significant evidence of 
the prevailing tendency to free themselves from every semblance 
of foreign dependency, no less than of the advances achieved in 
the capabilities of native artisans, that in the workshops of the 











Hungarian States Railways the number of foreign workmen in 
—_. branch but one, viz., coppersmiths and braziers, has been 


8 ly decreasing from year to year, as will be seen from the 
following table of proportions of native to foreign labour in 


1874 and 1884:— 
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The specimens of portable engines and thrashing machines 
t last year are apt illustrations of the 
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special requirements of Hungarian 
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ir general appearance although, owing to the sad 
and sombre colours of the paint, suggestive of consciousness of 
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THRASHING MACHINE AT THE BUDAPEST EXHIBITION. 
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preventing the formation of 
boiler stone, owing to the expan- 
sion and contraction of the cor- 
rugations under varying tem- 
peratures of steam. The sides 


rey AAD, of the fire-box are left plain, | 











as being easier to clean or re- 
pair than corrugated plates. 
To protect the tube plate from 














the direct action of flame, and 
to effect a more thorough ad- 
mixture of the combustible 
gases, a cast iron screen is 
attached to the base of it, 














CROSS SECTION OF PORTABLE ENGINE. 


the rougher usage to which they are destined, gives every pro- 
mise of being able to endure it. Every part has been chosen 
with a view to avoiding the necessity of highly skilled labour in 
renewal and repairs, providing at the same time a superabund- 
ance of s to compensate for the lack of this in the hands 
of those to whose supervision they will be entrusted. 

As will be seen from the accompanying drawing of a 10-horse 
power—nominal—portable engine, the fire-box and grate area 
have considerably dimensions than engines of the same 
class and power in general, in order to suit inferior fuel, be it 
either lignite, wood, or straw. The leading features in the 
construction are as follows:—The boiler and tubes are of 
“Fuss ” iron, as well as the crown of the fire-box, which is cor- 
rugated, after Haswell’s patent. Besides the simplicity of this 
form of construction, it is found to offer special advantages in 





the fire-barsand curving upwards 
and backwards to about half the 
height and a quarter of the 
length of the fire-box. Instead of 
fastening the engine direct to the boiler, which method is 
always more of less accompanied by a chance of leakage at the 
bolt holes, to say nothing of the general pulling necessary 
for the renewal of any parts, the cylinder, crosshead guides, and 
main bearings are attached to saddles which have been previously 
rivetted to the shell. The boiler fittings are exceptionally mas- 
sive ; the crosshead guides are bored so as to facilitate accuracy 
in mounting, and the construction of the crosshead and piston- 
rod eliminates any difficulty in adjustment. The crank axle is 
of steel forged in one piece. An excentric on the main shaft, 
by which also the expansion may, within certain limits, be regu- 
lated, enables the engine to be reversed, should the necessity 
for doing so arise. The inlet valve is outside the boiler, attached 
to the cylinder, and worked by a lever. The manhole covers 
and stays, mud plug door, fire and smoke-box doors, are all 








springing from the front end of | 








SECTION OF THRASHING MACHINE. 


pressed in light steel. The boiler is fed by a pump fitted with 
an arrangement for warming the feed-water with the waste 








SECTION OF FEED PUMP. 


steam. The chimney is provided with a spark catcher The 
under frames supporting the engine on two axles are entirely of 
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iron. The leading dimensions of the engine are as follows, and 
show that it is large for its nominal power :— 
Diameter of cylinder .. .. .. .. 270mm. = 10°63in. 
Length ofstrokxe .. .. .. .- «. 300mm. = 11'8lin. 
Number of revolutions per minute .. 140. 
Effective horse-power .. .. .. .. 26-horse power. 
Pressure of steam .. .. .. -. 4} atmospheres. 
Grate area .. .. .. - OS m. sq. = 3°6 sq. ft. 
Diameter of fly-wheel 1600 mm. = 5ft. 3in. 
Number oftubes .. .. .. 37 
External diameter of tubes. . 
Length between tube plates... 
Heating surface of tubes 
fire-box 


63 mm. = 2°48in. 

2000 mm. = 6°56ft. 

14°64 m. sq. = 157°5ft. sq. 
a 2” .. 37m. = 39°8ft. sq. 

Total heating surface .. .. .. .. 18°34m. = 197°3ft. sq. 
Weight of engine in working order .. 5600 kilog., about 5} tons. 

Steam . thrashing machine.—In the construction of these 
machines, of which we give an illustration on page 111, the same 
principles have been followed as in the portable engines, viz., to 
suit the machine to the class of labour into whose hands it will 
fall, and to meet the requirements and to avoid the complaints of 
agriculturists as to the performance of other thrashers with 
regard to losses in grain, straw, and chaff. It is quite fair to 
admit that considerable study has been devoted to all these 
points ; but it would be hard indeed, if after years of observa- 
tion of the best works of English importers and manufacturers, 
the mechanical engineers of Hungary could not, knowing the 
requirements of their own country better than foreigners, adopt 
or discard points of construction best suited to or least advan- 
. tageous for a special class of work. The thrashing machine 
exhibited at Budapest had one side removed to enable the lay- 
man—we will not say to understand, as there was no one there 
to explain—but to feast his eyes on the complicated interior 
arrangements of the first mechanical process to which the raw 
material of his daily bread is subjected. The principal features 
are the use of so much iron and its careful distribution in the 
framework to meet the several strains at such points as they are 
most felt, the attachment of all the bearings to the frame itself, 
and the adoption of spherical bearings to prevent overheating, 
&c., from distortion of shafts, and it may be added to make 
erection easy. The drums are of iron and steel with efficient 
guards. The four shaker boxes are so constructed that, in 
addition to shaking, the straw is from time to time allowed to fall, 
whereby any grain adhering to it is separated. The deep steps 
made with this object, as shown in the engraving, have been 
tried and found unnecessary by our manufacturers, Above the 
shakers an arrangement is introduced for keeping the straw on 
them as long as possible, which seems to suggest want of effici- 
ency in the shaker. The upper and lower fans are sufficiently 
large to free the grain of all impurities, even when the drum 
is driven at full speed. The elevator is constructed to meet the 
highest capacity of the machine. The smutting cylinder for 
bearding and cleaning the grain is simply and practically 
constructed for either or both operations. The grain, if the wheat 
be blighted, can be taken from the elevator direct to the upper 
cleaner without passing the smutter cylinder. The wheel 
trucks are entirely of iron, the bearings of the axles of steel. 

The weight of the machine is 4700 kilog., of which 75 per 
cent. is of iron and 25 per cent. of wood, a proportion claimed 
by the manufacturers as a valuable innovation. Whether this 
proportion be unique or not, there is no doubt that, with the 
intense difference of temperature in the corn growing districts 
of Hungary in summer and winter, and even sometimes between 
sunrise and evening, the best timber is liable to warp, and the 
introduction of a material not subject to this fault cannot but 
be of advantage to a proprietor who has little or no chance of 
obtaining skilled labour in an emergency. 








THE SOCIETY OF ENGINEERS. 


THE first ordinary meeting for the present year of the members 
of the Society of Engineers was held on Monday evening, February 
1st, at the Town Hall, Westminster. The retiring president, Mr. 
Charles Gandon, presented the premiums of books awarded for 
od read during the past year. These were to Mr. W. Newby 
Colam for his paper “On Cable Tramways,” and to Mr. J. B. 
Redman, M. Inst. C.E., for his paper “‘On Tidal Approaches and 
Deep-Water Entrances.” The retiring president then introduced 
the president for 1886, Mr. Perry Fairfax Nursey, who prozeeded 
to deliver his inaugural address. After thanking the members for 
having elected him to the chair, the president referred to the 
satisfactory position of the Society, and reviewed its work during 
the past year, summarising each paper read, and supplementing 
some by subsequent information upon the same subject. In like 
manner he reviewed the visits made to engineering works during 
the vacation. After noticing the leading scientific events of the 
year, he directed attention to the comparatively insignificant 
effects produced by the engineer in work done by blasting opera- 
tions as compared with the gigantic dislodgments effected by 
nature in the development of analogous forces. He gave particu- 
lars of several extensive blasting operations, including the two 
heaviest on record at Hell Gate, New York, in 1876 and 1885 
respectively. He also gave, by way of comparison, statistics 
concerning many earthquakes and volcanic upheavals. Passing 
on to consider the present state of engineering science and 
practice, he observed that we were rather prone in the present 
day to exalt ourselves at the expense of the ancients, whom 
we were wont to consider as possessing no science whatever 
according to the modern acceptation of the term. But he 
pointed out that, although text-books of the ancients and other 
similar evidence had not been handed down to us, yet in many 
instances which he named a large amount of scientific skill and 
knowledge had been manifested, although of a different character 
from that of the present day. The works of the ancients, he said 
were distinguished for their massive grandeur, and were typical o! 
brute force ; those of the moderns for elegant lightness and delicacy 
of detail, indicating a higher and more refined culture, which aimed 
at economising material and power. Proceeding to point out that 
many modern engineering inventions and scientific discoveries 
been foreshadowed in the past, and some even definitely described, 
he said, the electric telegraph was defined by Galileo in his 
Systema Cosmicum two centuries and a half ago. The lightning 
conductor of Franklin was used by the Etruscans, The cir- 
culation of the blood was descri symbolically by Solomon 
nearly 3000 years since. Bacteria were discovered and de- 
scribed in detail by Leeuwenhoek two centuries ago. The 
Whitehead torpedo was foreshadowed by Ben Jonsop. Dean 
Swift, 160 years ago, credited the astronomers of Laputa with the 
discovery of two satellites revolving about Mars; whilst the actual 
discovery of Mars’ moons only took place in 1877. The poet 
Drummond, 260 years ago, in very precise language, indicated 
some of the most important naval and military weapons of the 
present day, and for which he obtained letters patent in 1626; and 
finally, Shakespeare, in ‘‘ Troilus and Cressida,” had anticipated 
Sir Isaac Newton’s great discovery of gravitation. The idealism of 
a bygone age had become transformed into a reality in the present 
one. The dreams of poets and sages of yore had become mate- 
rialised, and produced the daily bread of the artisan. 

It was announced that the Council had nominated Professor 
Francis Elgar, LL.D., F.R.S., of the Glasgow ee an 
honorary member of the Society, and had instituted a “‘ Presi- 
dent’s Premium” of books, which would be awarded annually, in 
addition to the other miums; and further, that, at Mr. 
Nursey’s request, Sir Henry B h ry member—had 
un to presetit to the Society an annual premium of books, 
to be designated “ The Bessemer Premium.” 








MODERN PRACTICE IN SLIDE VALVES.* 
By Mr. Tom WEsTGARTH, Middlesbrough. 


WHEN the secretary asked me to prepare a aged to be read 
before this society, I accepted the proposal made by the Council as 
to choice of subject, namely, ‘‘ Modern Practice in Slide Valves.” 
I thought at the time that the subject would be one easily dealt 
with, but when I began to consider it more carefully with a view 
to framing the outline of my remarks, I found that the largeness 
and importance of the subject was likely to be almost embarrassing. 
It will not require any argument to convince this meeting, com- 
posed as it is of engineers, of the importance of the method 
adopted in a steam engine for governing the admission of the 
steam into the cylinder, and, what is of equal importance, its exit 
therefrom. It is perhaps difficult to say which part of a steam 
engine requires the most careful consideration in design and 
manufacture, and the most assiduous attention when at work, 
because the failure of almost any part, however apparently unim- 
portant, is sufficient to stop the whole ; but considering the question 
of economical development of power, both as to consumption of 
fuel and expenses in wear and tear, I should say that the valves 
fitted to the cylinder are perhaps the most important part of the 
engine. That this fact is grasped and a mae by engineers is 
proved by the almost endless variety of valves and valve gearing 
which are adopted with a view to economy. But, whilst engineers 
are alive to the importance of cylinder valves and valve gearing, 
steam users are, as a general rule, not only almost necessarily 
somewhat ignorant upon the subject, but to a great extent care- 
less, and I am convinced that if they could be induced to pay more 
attention to the steam valves of their engines, they would find 
that they would be amply repaid. Of course, it is necessary that 
the owners of steam engines, a8 @ general rule, should be advised 
and directed by competent engineers, because, if a man commences 
to alter or rearrange the valves of a steam engine without a proper 
knowledge of the subject, it is very probable he will only make 
matters worse. I propose to offer for your consideration some 
remarks as to the various arrangements of slide-valves as adapted 
to the control of the admission and exit of steam to and 
from the cylinder of the steam engine. I do not propose 
to refer to the large variety of rotary valves adapted for this pur- 
pose, except to say, that I consider, as a general rule, the slide 
valve is very much to be preferred in ordinary practice to the 
rotary valves, and for the following reasons: The rotary valves 
almost invariably require to be worked by more or less complicated 
gearing, having a large number of working parts, all of which 
require attention and adjustment, and which, if not properly 
adjusted and attended to, very soon affect the efficient working of 
the valve. The rotary valves are also I think objectionable, 
because they are not understood by the ordinary class of workmen 
who have to do with the working and repairing of steam engines in 
actual practice; and again, these valves, with their gearing, are 
almost invariably more expensive than slide valves, and it does not 
appear that the extra cost and complication are warranted by any 
material economy either of fuel or in working expense. I shall 
have to call your attention presently to indicator diagrams, taken 
from engines fitted with ordinary slide valves which are practically 
as good as those obtained with rotary valves, fitted with quick 
cut-off gear, Now, when we come to consider the ordinary slide 
valve, as compared with other valves, we at once find that we have 
a valve which is cheap in first cost, easily adjusted and repaired, 
and one with which almost every cngineman and engine-fitter is 
thoroughly conversant, and, moreover, one which has given, and 
does give, the most satisfactory results ; the proof of which being 
that, although it was amongst the earliest arrangements adopted 
in connection with the steam engine, and has had no end of 
competitors, it is still by far the most extensively used both 
by land and marine engineers, Of course, to give satisfac- 
tory results, the slide valve must be properly constructed and 
maintained, and must also be properly set. With regard to the 
construction of the slide valve, the most common practice is to 
make the valve of hard cast iron, working upon the cast iron face 
of the cylinder, the two surfaces being properly planed and sur- 
faced. If the metal of which the valve and slide face are made is 
of reasonably good quality and kept fairly lubricated, the two will 
work generally for years without requiring any other attention. 
Different metals have been tried of which to make the slide valves, 
but although some locomotive engineers are still using gun-metal, 
the use of cast iron may be considered as almost universal. It isa 
common practice in large engines, and especially marine engines, 
to make a separate or false face for the cylinder face, which is 
secured to the ports by recessed headed screws, the object of this 
arrangement being to get a face of harder metal than can be used 
with wisdom in the casting of the cylinder itself. These faces 
have been made of gun-metal, phosphor-bronze, &c., but are gene- 
rally made of cast iron, which seems to be the most suitable 
material for the purpose. Concerning the maintenance of the 
slide valve, as I have already remarked, if properly constructed it 
requires very little attention ; but the didowlocs of all steam engines 
should be periodically examined to see that the faces are not 
cutting, and that the valve is properly secured to its rod or spindle. 
It is only a few weeks since I was requested to examine an engine 
which was not working satisfactorily, and I found that the slide 
valve was more than an inch loose upon the spindle, and yet the 
owner wondered why it would not work. 

The next consideration, namely, the setting the slide valve, is of 
even greater importance. It appears to be very difficult to get an 
ordinary steam user to understand that his coal bill can be affected 
even to a small extent by the way in which steam is admitted into 
the cylinder of his engine and allowed to escape therefrom. 
Perhaps the best way we can consider this part of the subject will 
be to follow in fancy the operations of the slide valve of a steam 
engine during one revolution. The starting point is the lead, that 
is the amount which the valve opens before the piston reaches the 
end of its stroke. Asa general rule it will be found advantageous 
to allow the valve to be opened from ;yin. to jin. at the end of the 
cylinder remote from the crank, and from }in. to gin. at the end 
nearest the crank when the piston is at the end of its stroke. The 
steam so admitted checks the momentum of the moving parts, and 
what is perhaps poe? agent, it isanadvantage to have the valve 
open as wide as possible during the early part of the piston travel, 
so that there may be free admission of steam without wire-drawing 
and loss of pressure. Then comes the full opening of the valve 
followed by the cut-off. If an economical result is to be obtained 
the point of cut-off must be early, and should be so arranged that, 
with a working pressure of 80 1b. to 90 lb., the steam is expanded 
into six or seven volumes; or with a working pressure of about 
150 lb. the expansion should be about fourteen volumes. The 
consideration as to whether the steam should be expanded in one, 
two, three or more cylinders, is outside the scope of this paper. It 
is desirable that the valve should open as wide as possible for the 
admission of steam and that it should close quickly. These 
conditions make it necessary, when early cut-off is required, that 
the valve should have a long travel, otherwise it will open slowly 
and not very wide, the result being that the full boiler pressure 
will not be even approximately attained in the cylinder, and that the 
steam will be wire-drawn, that is, that the pressure will not be 
maintained even at the point reached at the early part of the 
stroke. I believe that the imperfect work of the slide valve at 
this of its stroke is the cause of immense loss to steam users, 
which is more to be regretted as the fault could often be remedied 
or, at any rate, much mitigated with very small trouble an 
expense. If, as in this case of a single cylinder engine, it is desired 
to obtain the full benefits of using high-pressure steam extensively, 
and the engine is large enough to do its work with an early cut-off 
se goo — ognege A — cannot be ep is 
necessary to su ent the le valve with an expansion valve, 
because if the ordinary slide valve were set off at, say, one-seventh 
of the stroke it would be found to be difficult to properly control 
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the exhaust. If, however, the steam is to be expanded in more 
than one cylinder, as in the case of a compound engine, it will 
generally be found that a satisfactory result can be obtained with- 
out an expansion valve. 


Fig. | 














Fig. 1 shows diagrams taken from a single-cylinder engine fitted 
with an ordinary slide valve having short travel. The engine was 
found to be very uneconomical. New slide valves were therefore 
fitted with an ordinary slide expansion valve working on back of 
same. It will be seen that the slide valve, in the first case, was 
very badly set and incapable of doing its work properly. With 
the new valves, which are of the simplest possible construction— 
see Fig. 2—the steam is cut off as quickly as could be desired for 


Fig. 2 
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all practical | pm grway and it is needless to say the saving of fuel 
very soon paid for the cost of the alterations. 

Figs. 3 show diagrams taken from an ordinary compound engine 
working with steam 801b. pressure. These engines are fitted with 
ordinary a slide valves, the steam being expanded about 
seven times, and the engines working continually with about 1°6 1b. of 
coal per indicated horse-power. The same figure shows diagrams 
taken with the cut-off varied by notching up the link gear, and proves 


Fig. 3 





























that it is quite possible to get a very varied range of power well 
balanced upon the two cranks without the use of an expansion 
valve or any other complication. After the steam is cut off by the 
valve it continues to expand until the valve opens for exhaust. 
The point at which this opening takes place is another very 
important matter. If the valve opens too soon, the steam is released 
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before it is fully opentet, or, in other words, before all the work 
is taken from it; if, however, the valve does not open for exhaust 
until the piston is nearly at the end of its stroke, the engine will 
not run smoothly. This is of particular importance in fast running 
engines. I have found in many cases where fast running engines 
have been unhandy, and could not be made to run with sufficient 
speed, that the difficulty is entirely got over by giving the valve 
negative lap on the exhaust side. It will sometimes be found that 
the aaeeed of the engine has been increased by the same means. 
The next point of consideration is the closing of the exhaust. 
This again requires careful attention. If it takes place too early, 
the engine is pulled up by excessive compression; if, on the other 
d, you do not arrange to have a fairamount of compression, the 
admission of steam into the cylinder when the steam valve opens 
will cause sudden shocks and unsatisfactory working. The only 
way to ascertain satisfactorily whether the slide valve is properly 
set is by the use of the indicator; and I am convinced that it would 
be an immense advantage to steam users if they would have their 
engines properly indicated at regular and not too long intervals. 
We come now to the consideration of the various descriptions of 
slide valves, the first, of course, being the ordinary single-ported 
locomotive slide, which is so well known that I need not attempt 
to describe it in any way. Nearly all the other forms of slide 
valves are modifications of this valve, the most common being the 
ordinary double-ported slide as shown by Fig. 4. This valve gives 
a double opening for both steam and exhaust, and therefore gives 
the advantages of a large area of port. opening and a quick cut-off 
without an abnormally long travel. e same arrangement is 
sometimes adopted for trigle-ported valves. We then have the 
trick valve, sections of whi@h are shown by Figs, 5and6, This 
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consists of the ordinary locomotive slide, so far as the exhaust is 
concerned, but a double opening is given for steam, a port being 
cast within the lap of the steam side, carried round the back of the 
valve, and admitting steam from the opposite end, the valve face 
being arranged so that the port opens and closes at the same time 
at both ends, This valve is one of the most useful that can be 


Fig. 5 
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fitted for engines of ordinary size, and gives very satisfactory 
results in practice. A modification of the trick valve has 
been patented by Mr. Thom, of Barrow-in-Furness. A section 
of the valve is shown by Fig. 6. The difference consists 
in a slight variation of the position of the port in the lap of 
the valve, which is so arranged 




















Fig. 6 
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upon its seat when entirely covering a port, a flange K is therefore 
formed on the interior of each part of the valve for this purpose, 
and its area is determined by the width of the ports; with the 
exception of these flanges the valve has no surfaces subject to steam 
pressure ; it is therefore balanced. The spiral springs L, shown in 
the drawings, are only used to keep the two parts of the valve 
expanded and in contact with their port faces when steam is turned 
off. The joint, where the two parts of the valve meet, is made 
steam-tight by means of a thin strip of brass M sprung over it 
inside the valve, and having the pressure of the steam on the back 
of it. The principal advantages claimed for this valve are its 
freedom to revolve upon the face and thus avoid cutting, the 
reduction of steam pressure upon the valve chest cover, and the 
greater freedom of exhaust due to the larger port opening on 
outer or exhaust edge of valve. 

I have here a sample valve which was fitted to a cylinder 18in. 
diameter on board the s.s. Stormcock ; it had been working nine 
months with a pressure of 75 lb. and was taken out for use as a 
sample. You will be able to observe the smoothness of the faces 
and the evidence of easy working. The increasing steam pressures 


that, in addition to passing | which are gradually being used have caused a very general adop- 


tion, of late, of the piston valve. Where 
there is reason to believe that the friction 
of the slide valve upon the face, caused by 
the size of the valve or pressure acting 
upon it, is too great to be left unnoticed, I 
think it is much better to adopt the piston 
valve than to fit any of the ordinary forms 
of relief gear upon back of the slide 
valves. These relief gears are expensive and 
require a good deal of attention to keep 





steam into the opposite end of the cylinder from the steam chest 

it also admits the exhaust steam from one side of the piston to the 
other just before the exhaust opens, so that the steam at its ter- 
minal pressure is admitted to the opposite side of the piston, and 
there compressed and so used again. It is claimed that this valve 
is qertiodlieh useful when fitted to the low-pressure cylinder of a 
compound engine, because the steam is there expanded down far 


below atmospheric pressure, and the compression ordinarily taking | simply a solid ring of cast iron. 


place is not sufficient to absorb the work stored in the momentum 


Fig. 7 








: them in working order, and, to make them 
sufficiently steam-tight to relieve the pressure on back of valve, they 
have to be set up so hard that I am inclined to think the loss in driving 
them is as great as the relief they give. The piston valve is in equili- 
brium, and if properly constructed there is no difficulty in making it 
steam-tight. ‘Fig. 9 shows a piston valve of ordinary construction 
fitted with two steel spring rings. It is a common plan, however, 
to fit only one ring, and, in many cases, no springs behind it, 
Fig. 94 shows the section of a 


valve fitted with a single cast iron ring, supported by a second 


Fig. 8 
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of the piston; it is also of use fitted to a high-pressure cylinder, 
as in both cases it saves the amount of steam required at each 
revolution to fill the ports and clearances, these being filled by the 
exhaust steam from opposite side of piston before the lead opened. 
The outer ports only are used for steam; they are therefore much 
larger; both ports are used for exhaust, This valve has been 
fitted to large steamships, it is said with very satisfactory results 


Fig. 9 
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ring also of cast iron in lieu of a spring. The outer ring is some- 
times put in alone and not split, and if nicely fitted will run for 
a considerable time, after which it can be split, and a spring fitted. 
Various materials are used of which to make the rings, but I 
think cast iron is the best. Care must be taken that the ports 
in the cylinder are so arranged that the slot of the spring ring 
is at no time entirely uncovered; this is done by casting the ports 

at an angle as shown upon the drawing— 

Figs. 98 or 9c, Mr. Thom’s patent can be 


applied to the piston valve, as shown by 
Fig. 9. 
Figs. 9a 
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I have not been able to bring under your 
notice all, or indeed a majority of the slide 
valves which are doing good work, but have 
discussed only a few examples as ge = 
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both as to economy of fuel and steadiness of engines when racing 
in a sea-way. The next valve to which I wish to call your attention 
is Messrs. Paton and Wilson’s patent circular double-ported slide 
valve, The valve is shown by Figs. 7 ard 8 and is circular in 
form, and is constructed of two rings A B, alike on their outer 
faces, but jointed together so as to act as one ring. The cover of 
the valve chest is provided with a port face, having ports D D, 
with passages E E leading to the ends of the cylinder, exactly 
similar to and opposite F F in the cylinder port face. The valve 
is driven by a valve rod G@ connected to a circular hoop 
H, within which the valve fits with sufficient freedom 
to allow of its turning within it, should it have any tendency 
to doso. As the valve moves it necessarily opens and closes two 
ports simultaneously at each reciprocation and acts as a double- 
ported valve. The steam is first admitted to the interior of the 
valve, from which it passes to the cylinder, and is then exhausted 
on the exterior of the valve into the valve chest, as indicated by 
the arrows, which acts asa receiver, As the width of the face of 
each part of the valve is only that of a port with the required lap 
added, it has no back upon which steam can press so as to keep it 





the principal classes of valve in use. I 
intended to refer to the use of separate slide valves for steam and 
exhaust, and also to discuss the various descriptions of expansion 
slide valves, but fear that I have already made my paper too long, 
an:. will therefore leave these matters to be dealt with by others. 








PIECE-WORK IN THE RAILROAD PAINT SHOP. 


Tue following paper was read at the Toronto Convention of the 
Master Car-Painters’ Association, by Mr. F. 8. Ball, master painter 
of the Pennsylvania Railroad shops at Altoona. It possesses 
interest as showing an American view of the piece-work question:— 

Has piece-work any advantage over day-work? We hold that it 
has, y-work is a contract to pay a specified sum or compensa- 
tion for a certain number of hours per day of labour, or a moiety 
thereof per hour. The amount of labour to be done does not 
usually enter into the contract, and is as variable as the will and 
ability of different workmen and the varied qualifications and 
executive abilities of the master painters can make it. Piece-work 
is a contraet to do a stated amount of work, as per certain - 


cations, for a stipulated sum of money, and is invariable for all 
jobs of like character or class, which is not the case when labour 
is paid by the hour. Wherever it has been adopted, an increase of 
one-third more work and a reduction of cost in like ratio, without 
any increase of working force, together with an increase of earning 
power to the employé, has been the result. The following are 
some of the advantages to the employer, in addition to those 
referred to above:—Protection from loss by reason of damage 
caused by carelessness or want of skill on the part of the work- 
man, the damage having to be made good at his own expense, 
all operations being inspected by the foreman in charge, when 
reported finished, and credit allowed only when satisfactorily 
performed, the foreman being the judge. It enables the foreman 
to determine the qualifications of each new employé more readily 
than under the day system, as under that system the slow and 
unskilful man is usually screened and assisted by those with whom 
he works, while under the piecework system each man in relation 
to the employer is an individual contractor and in limited 
partnership with relation to his fellow-workmen, and is not dis- 
posed to divide his earnings with any who are not as skilful and 
fully as able to earn their share of the proceeds of their joint 
labour. Hence he will object to the retention of any such as may 
be unwittingly employed, because, also, he becomes as a partner 
responsible for and must assist in repairing any damage occasioned 
by such unskilful or careless workman. It secures to the company 
the services of good workmen. Where shops are located at 
isolated points, at a distance from business centres, and employ- 
ment at those shops the only means of support available to 
the men, except at the expense of moving away, much difficulty is 
usually experienced, at a time of a sudden influx of work, to 
obtain any increase of the working force, unless exceptionally high 
wages are offered, the reason being that men are not inclined to 
accept a job at such points on account of probable fluctuations in 
the work to be done, and the trouble and expense entaited, in case 
they should lose their job in a short time, in seeking work else- 
where. But piece-work, in allowing increased earning power to a 
definite number of hands for a length of time in each year, 
which can be averaged, say nine months, compensates for the 
enforced idleness of the other three, and much of this may 
be made up on odd jobs outside of the company’s employ, 








besides insuring steady employment to that number, and 
obviating the necessity of any reduction of 
the working force, except at times of the 
most extraordinary business depression; and 
any increase of business or work can be met 
by an increase of the hours of labour, or 
overtime, without increasing the number of 
hands; hence the men, firding that their 
average wages the year round are as much 
as they can earn elsewhere, are not disposed 
to change for every trifling or temporary 
advantage offered them. It relieves the 
foreman of the immediate oversight of the 
men, and transfers it to the results of their 
labours alone, enabling him to devote more 
time to the perfecting of methods and details 
of shop management, and to the investiga- 
tion of such questions relative to car and 
locomotive painting as are continually arising. 
It in a measure divides the responsibility, or, 
rather, furnishes him a means of self-protec- 
tion against carelessness on the part of the 
workman, without;resultant loss to the com- 
pany, or the no less disagreeable alternative 
of disciplining by suspension or discharge. 
It is self-adjusting as to the relations of the 
employé with the company and one another, 
on a strictly busi basis, b the skil- 
ful and industrious ‘will naturally desire to 
work with those who are equally so; and 
where skill is not required, industry is the 
standard, and all who are unable or un- 
willing to meet the requirements must give 
place to those who can, for the reasons 
before stated. The advantages to the work- 
men are also important. The intelligent 
and skilled workman is enabled to reap the 
rewards of his superior acquirements, the 
industrious the reward of industry, each 
earning according to his ability and disposi- 
tion; he is freed from servile dependence 
on the judgment and responsibility of his 
superiors, and is made to assume some of 
the responsibility himself, and has to depend 
upon his own judgment to a greater extent, 
which makes him self-reliant. His inven- 
tive faculties are called into exercise to 
devise new and easier, as well as quicker, 
means to attain desired ends, and he educates 
himself and fellows in business methods, and has every opportunity 
and encouragement to develope any latent faculties he may possess. 
He learns to sect a value on every minute of his time, and is not 
disposed to waste it, because it is a part of his capital, and a very 
short experience in working by this system enables him to deter- 
mine the exact money value of any job he may be given. Where 
it is desired to make trial of the system, the simplest method is for 
the master painter to base his prices for piece-work on the know- 
ledge his experience has given him of the value of each operation 
under the old plan, represented by so many hours’ labour, and 
deduct 30 per cent. from the cost; the remainder will be a fair 
price to pay for the operation under the piece-work system. He 
should first, however, make an alphabetical classification of all cars 
that come to his shop for repairs, to enable him to again classify 
the work to be done on them, all cars of one form of construction 
Class A, of another form Class B, &c., then the needed repairs to 
these as Class 1 repairs, Class 2 repairs, and Class 3 repairs, and 
more if desired, but the three classes will usually cover all ordinary 
requirements, This classification of work should be written or 
printed in form, and posted in the shop for the information of the 
workmen, and may be in form as follows:— _ ; 

Class 1, repairs—outside.—Burn off old paint. (Here describe 
whatever method is pursued in re-painting, from priming to finish- 
ing.) Paint roof and block ironwork. Paint, stripe, and varnish 
trucks. 

Class 1, repairs—inside.—Fill hard wood and varnish, or what- 
ever other method is pursued, according to inside finish of car. 
Re-paint head line, or replace with a new one. Re-paint sash, 
varnish blinds and seats, stating number of coats, &c. Paint floor 
and platforms. ‘ ; 

Class 2, repairs—if hard wood finish.—Prime new work and bare 
spots, and when dry putty up and face down with pumice stone or 
sandpaper, as may be the practice ; then re-paint, stripe, and 
varnish on surface thus obtained; paint trucks, roofs, &c. Clean 
down and sandpaper, touch up and putty where needed, and give 
one coat of varnish; rub down and oil off. If inside is painted, 
give number of coats necessary to this class of repairs, Clean and 
touch up head linings, &c. ; : 

Class 3, repairs—outside.—Scrub down with—here describe what 
is used. Touch up—under this head a detailed statement may be 
made, and the amount of such touching up averaged—and varnish 
—say how many coats—one coat of paint on trucks, and re-stripe 
and varnish; paint roof and black irons. . ‘ 

Class 3, repairs — inside. —Scrub thoroughly — describe here 
whatever is the practice or method. Touch up scarred places, and 
tops of seat arms and window sills, and pest floor and platforms, 
Clean glass, &c. This classification may 
requirements of differently constructed cars and the 

ice of each shop. Then the working force ma d 
to three gangs; No. 1, strippers and varnisherss No, 2, inside 
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varnishers, or hard wood finishers; No. 3, brush hands—one in 
each gang being appointed gang leader or foreman, whose business 
it is to consult with the master painter in reference to all work, to 
distribute the work among the men to the best advantage, see 
that they are supplied with materials and tools as soon as wanted, 
keep the accounts for the gang, and doing his share of the work 
when not otherwise employed, the master painter assigning to the 
several gang foremen the cars as they are received into the shop, 
as their share of work. The account may be kept in the following 
manner: The master painter keeps a record of cars as they come 
into the shop, and to whom assigned, with the class of repairs 
needed or determined upon. The gang foreman also keeps a record 
of when car was assigned him, with class of repairs ordered; and 
from day to day, as an operation is completed on the car or cars, 
he enters the charge on his book, with date that the operation was 
completed, thus— aot 


Sep. 1st. To coat of psiming, No. 123 Class A, pass. car 1°40 
Sep. 3rd. To second coat, No. 123, Class A, pass. car .. 1°40 
Sep. 4th. To puttying, No. 123, Class A, pass. car 4°00 
Sep. 6th. To third coat, No. 123, Class A, pass. car 1°20 


and so on throughout until the car is completed. Each operation 
after being finished is reported as finished to the master painter, 
who inspects it at his convenience, and before the next operation is 
begun, when, if it is satisfactory, he accepts it, and gives credit in 
his account book for the amount due to that gang; if not, it must 
be made satisfactory before credit is allowed. On the day before 
the last day of the month the gang foreman closes the accounts of 
his gang, and hands his book in to the master painter, who com- 
pares it with the accounts kept by himself, and if found correct it 
is so marked and returned, and the master painter returns his to 
the office of shop clerk. In addition to keeping the accounts the 
gang foreman also keeps a time book, or record of the time made 
by each man, and at the end of each month the sum total of earn- 
ings is divided by the total number of hours’ labour, which will 
give the amount per hour of earnings which each man is entitled 
to receive for the number of hours he has worked. That there are 
no objectionable features to the system is not to be expected, 
therefore we will close this paper with what appears to be the 
most serious, as we have experienced them. It fosters, if it does 
not create, intense selfishness and greed in the employé; the weak 
are crowded out, and the strong overwork and break themselves 
down ina short time, cunnaiiies in a manner the Darwinian 
theory of the survival of the fittest. It isa serious obstacle to 
apprenticeship, and a hindrance to teaching boys a trade, for, as 
we have shown, there is no place for the unskilful or the weak in 
piece-work, nor have men working in this way any time to devote 
to the instruction of learners. 








LEGAL INTELLIGENCE. 


ROYAL COURTS OF JUSTICE, LONDON. 
Before the Soricrtor-GENERAL, Sir J. E. Gorst, Q.C., M.P. 


LUKE’S APPLICATION—TATHAM’S OBJECTION, 

Iv our last impression we gave a summary of the evidence in 
this case. We now give the Solicitor-General’s judgment. 

“It has not been proved to my satisfaction that S. A. Luke 
obtained the whole of the invention which he seeks to patent from 
W. Tatham; but I am at the same time convinced that the 
applicant is not the sole inventor, but that part at least of the 
merit of the invention is due to Wm. Tatham. Under these 
circumstances it appears to me that the justice of the case will 
best be met by following the principle of the precedent set in 
Russell’s Pat. 12—rc Gex and Jones, page 130—by Lord Cran- 
worth, with such modifications as the present law requires. I 
think that S. A. Luke and W. Tatham should enter into an agree- 
ment by which the former should undertake to do all such acts as 
may be necessary for securing to the latter the full rights of a 
joint patentee in the invention in question and the latter should 
undertake to take no pr dings for revocation of the patent when 
granted. On the filing of such agreement at the Patent-office, I 
determine that the grant shall be made, and that each party shall 
pay his own costs of the appeal to the law officer. In the event of 
S. A. Luke refusing to enter into such agreement, I determine 
that the grant shall not be made, and that S. A. Luke shall pay 
the costs of both parties in the appeal to the law officer. In the 
event of W. Tatham refusing to enter into such agreement I 
detertnine that the grant shall be made, and that W. Tatham shall 
pay the costs of both parties in the appeal to the law officer.” 

















LUKE’S PATENT COLLAR 


The invention patented by Mr. Luke is illustrated by the accom- 
panying engraving. In spinning machines the bobbins and flyers 
are carried on vertical studs A, called “‘collars.” These are 
secured in the rail under ordinary circumstances by nuts and lock 
nuts underneath the projection on the rail; and each collar has 
to be specially fitted to its place that it may stand straight. The 
collars are tubular. Mr. Luke cuts a slot E with a circular saw in 
each, the collar is then compressed and turned until it will just fit 
the bored hole in the rail. To put it in place a screw key is put 
on which compresses the collar until manll coameaie to drop in, the 
> Ag ss taken off, and the expansion of the collar makes it a 

ig % 

We give below an instructive story of the time absorbed and 
expense of carrying through a patent, the value of which makes 
0} ition worth while:—Luke’s application, 5156, April 25th, 
1885. Tatham’s opposition patent application, May 20th. Luke 
put in his complete specification May 28th. Opposition entered 
August 19th. Hearing before the Comptroller, November 20th; 
case not gone into by agreement between counsel, leaving open 
Tatham’s right of appeal. Tatham’s appeal hearing before the 
Solicitor-General, January 18th to 21st, held in the afternoons 
only; decision received February Ist. An order taken and su 
plied by Messrs. Dobson and Barlow, of Bolton, July, 1 
giving “‘complete satisfaction.” Actual cost of opposition, £200 


to £250 each side, and some months of delay, 





LETTERS TO THE EDITOR. 
(Continued from page 104.) 


THE PHYSICAL SOCIETY. 


Two sittings of about five hours each sufficed, with the assist- 
ance of one counsel and solicitor on each side, for the work of 
getting the evidence on the notes of the investigators, after which 
they adjourned for a day to consider the evidence, and then met, 
when the arbitrators expressed their respective opinions. These 
being different, the umpire became sole referee, and after an 


Sir,—Your issue of January 29th contains a short résumé of | interval of a few days delivered to the arbitrators a written judg- 


**A Note on the Paper by Professor W. Ramsay and Dr. Young 
on ‘Some Thermo-dynamical Relations,” by Professors W. E. 
Ayrton and John Perry. These gentlemen think it is sufficient to 
examine one only of the laws propounded by Professor Ramsay 


and Dr. Young, viz., that the product ¢ - ai is constant, p being 


the pressure, and ¢ the absolute temperature. Messrs. Sg and 
Perry state that the law is represented mathematically by the 
equation ‘ 

Pp 


JF Bes $ (Pp); 


but if ¢ “e is constant, how can it be a function of the pressure? 
Clearly 
dp 
tat= a constant = C, say 
whence 


p = C log.. € + constant. 
If P be pressure corresponding to temperature T, we have 


p=P + Clog. t* 


This certainly does not agree either with Rankine’s law stated 
in your paper, or with the law which states that the product of the 
volume of a gas multiplied by its pressure and divided by its abso- 
lute temperature is constant. Are both Messrs. Ramsay and 
Young and their critics, Messrs, Ayrton and Perry, wrong? I offer 
no opinion. WILLIAM DONALDSON, 

2, Westminster-chambers, January 3rd. 


LIQUID FUEL. 

Srr,—The article in your issue of January 8th escaped my notice 
at the time, or I should have asked you earlier for space for a few 
remarks on it, and I hope you will grant it to me now, as the 
apparatus fitted on the Himalaya, to which you refer, was fitted by 
me. On board this ship no ‘‘ modification of the structure of the 
boiler was made,” nor is it necessary to do so with any class of 
either marine or land boiler fitted on our system. All that is 
required is the construction of a brick chamber in the furnace, but 
this chamber does not touch the sides of the furnace, except at the 
bottom considerably below where the level of the fire-bars would 
be if coal were used, and the heat from the chamber escapes 
through pigeon holes in its sides and arch; thus instead of the use 
of oil in can ‘* practically depriving them of the heating surface 
of the furnaces,” this surface is increased, as in acoal fire the s 
below the bars is practically valueless. You naturally deduce from 
your ‘‘ theoretical consideration” that ‘‘the total efficiency of a 
marine boiler burning liquid fuel instead of coal must be lowered,” 
but the statement that this theory has hitherto been borne out in 
practice, ‘‘ for the Himalaya could not keep steam to anything like 
the proper pressure,” must have been made inadvertently, as the fact 
is that on her return from Granton she made the quickest voyage 
recorded on the log, and this in spite of having lost part of one of 
her propeller blades. The Himalaya is considerably under boilered, 
and it has always been difficult to keep steam with coal, but there 
is none with oil. The result of the trial made by Messrs. Wigham, 
Richardson, and Co., of Newcastle, of the application of my 
system to their new ship Flora showed an evaporation of 154 lb. 
of water with oil, as against 8 lb. to 9 lb. of coal, The using u 
of some of the steam from the boiler is certainly to be considere 
in the application of liquid fuel for steam vessels for long ocean 
voyages, but the superheating, and consequent high expansion of 
the steam used in my system, lessens this objection, and entirely 
does away with the condensation of the steam in the furnace. 

75, Lombard-street, E.C., Feb. 1st. Percy TARBUTT. 

[We did not refer to the voyage of the Himalaya from Granton 
to London, for it had not taken place at the time we wrote. On 
her voyage to Granton she certainly did not keep steam.—Eb., E.] 





COMPOUND LOCOMOTIVES, 


S1r,—I noticed that in an article on the above, which appeared 
in THE ENGINEER for October 30th, 1885, you said that the Webb 
engines did well (?) between Euston and Crewe. My object in 
writing this is to show that they do not, and are very far from 
doing so. The followii are taken from the ‘‘ Crewe Coal- 
sheet” for October, 1885, and will show what ‘utter humbugs ” 
the Webb engines are, even when working on a nice road like the 
London and North-Western between Euston and Crewe. I give 
the top and bottom engines and the average for each link :— 





Miles Coalused | Cost per | 




















Engines. | ‘run, per mile. | 100 miles. | Remarks. 
£84 : 

113 2858 34°8 144 Big compound 

509 2394 88°1 160 Euston—Crewe. 
Average .. | 35°1 ee se 

308 | 4947 | 30°2 1 3 1 | mall compound 

306 | 2868 | 84°1 i Ge ae Euston—Crewe. 
Average | sa | ass | 

j | 

789 5270 | 30°6 1 210 Precedents. 

1187 7332 43°2 | 289 Euston—Carlisle. 
Average 36°9 4-9 

833 | (4756 | «= (97°0 1 2.5 | Small compound 

1116 =| 5210 | 382°3 2413 Crewe—Holyhead. 
Average 29°9 1381 

1104 3007 | 28°2 1 2 7 | Small compound 

1115 3396 83°2 14 7 | Crewe—Holyhead. 
Average 20°8 13 6 | 

231 5750 24°8 1 1 1 | Yorkshire link Rams- 

1215 8285 85°6 1 4 0 bottom 4-coupled engine. 
Average | 


31°6 13 4 








The compounds burn best Welsh coal, and they have the lightest 
and slowest trains. The Precedents do all the hard work and get 
inferior coal, Further comment is unnecessary. 

January 26th. ANTI-COMPOUND, 





TRIAL OF PATENT CASES, 

_ Stn,—The remarks in my former letter had reference to trials 
in the courts of law, but my main object is to offer a few sug- 
i as to a more economical mode of trying questions that are 

ely to arise under the new law in connection with patents owned 
by persons who are incapable of bearing the expenses of er | 
1 actions. In order to bring my remarks to a point,I wi 

vert to a case that was tried above twenty-five years ago under a 
reference from the Court of Queen’s Bench. Each party chose his 
own arbitrator, and these were required to choose an umpire 
within ten days, or one would be named by the law officers. The 
umpire, however, was chosen by the arbitrators within the specified 
time, and the three sat in a room at the Law Institution and took 
notes of the evidence as to matters of fact alone, it being supposed 
that the arbitrators and umpire acting together were competent to 
deal with matters of opinion on the mixed questions of law and 
fact—without the aid of special experts—as they were all well 
experienced in patent practice. 








ment on the whole case. The decision was made a rule of court 

and an award duly recorded. It came to the knowledge of the 
| umpire about eight years afterwards that the decision had given 
satisfaction even to the ae | rty. 

It may possibly be infe: rom the fact of so few persons being 
engaged in the inquiry that the case was a very trivial one ; but 
this was not so, and the parties were rival manufacturers of good 
position. The chief reason my | the case was so manageable was 
that the arbitrators began by eliminating all that was not really 
necessary to the merits of it, thereby greatly narrowing the 
issues to be tried, and avoiding much of the usual waste of effort 
on each side. And then another reason may have been that all the 
persons constituting what may be called the court of inquiry were 
antecedently qualified a to determine points of novelty 
and infringement, and that their minds were quite free to be exer- 
cised in a judicial manner on the points presented to them without 
the ordinary conflict of argument and scientific opinion. 

I submit the foregoing to the consideration of those of your 
readers who are conversant with patents, and especially to those 
who are interested in es ae patents against infringe- 
ment, but would not be able to the expense of an ordinary 
action at law for the purpose. I would especially draw attention 
to the particular feature in the mode of procedure described, which 
consisted in a preliminary reduction of the points raised to such as 
really bore — the essential merits of the case, thereby os 
rid of the ordinary fringe that sometimes encumbers and obscures 
the only material issues that ought to be kept clearly before the 
mind of the Court. I think this a very material distinction from 
the ordinary course of procedure, and it involves a principle of 
adaptation to the varying character of patent cases that is not to 
be found in such procedure. 

Solicitors and others find from experience that occasionally in 
the chapter of accidents a victory is obtained on a side issue, and 
this tempts them to raise all sorts of objections, in the shape espe- 
cially of alleged anticipations of patented inventions, so that the 
practice is very much worse than one would be led to expect from 
what is said in the text-books. 

I will only add that we have not to deal simply with a question 
of economy in trials, but with one involving no less t! the 
alternative of either a cheaper mode of procedure or the exclusion 
from any means of protecting their patents of a large number of 
inventors, “sey 4 of whom are well worthy of encouragement and 
assistance for the public advantage. WILtiaM SPENCE, 

8, Quality-court, Chancery-lane, W.C., January 12th, 





ELEMENTARY MECHANICS, 


S1r,—I have discovered a merit in Dr. Lodge’s book not yet 
noticed. He dispenses with the three orders of levers, and so 
escapes giving us puzzled beginners the treadle of a lathe as an 
instance of the third order, which every text-book I have looked 
into does. Now though I have seen a lathe—an American 
dentist’s—with a treadle of the third order, all the lathes I am 
familiar with, and which I think of first when a lathe is spoken 
of, have for treadles levers of the second order; and so I conclude 
that the illustration in question has been handed down from the 
days when pole lathes only were familiar, for I find that the pole 
lathe in Holtzapffel has a third order treadle. To make 
the puzzle more complete, it happens that the first order of lever 
is not unrepresented in treadles, W.A.S. B. 

London, February 4th, 








SUB-AQUEOUS PHOTOGRAPHY. 
By E, G. Carey, A.K.C., Assistant Engineer Forth Bridge Works, 


THE interest attached to recent attempts to obtain pho phs 
in the caissons of the Forth Bridge is due rather to the novel con- 
ditions under which the experiments were conducted than to any 
degree of success which has hitherto been achieved. Before, how- 
ever, proceeding with an account of the difficulties encountered, 
and the results obtained, it will be well to describe in brief outline 
the construction and working of a caisson, so that the peculiar 
nature of the surroundings under which the work was performed 
may be the more readily understood. 

No better definition of the word ‘‘ caisson” can thaps be given 
than its literal translation from the French, signifying “‘ a box ” or 
“‘coffer.” The caissons of the Forth Bridge are constructed‘of iron, 
are circular in plan, with a diameter of 70ft., and in appearance 
are not at all unlike gasometers. The caisson, havin m built 
on shore, is launched, floated out to the position of the pier, and 
sunk, the upper edge being slightly above high water level. Seven 
feet above its lower edge is placed an iron floor, which divides the 
caisson into an upper and a lower compartment. The lower com- 

ment is charged with compressed air, forced in through piping 
yy machinery on the surface, and forms, in fact, a huge diving bell. 
The compressed air excludes the superincumbent water, and enables 
workmen to descend into the lower compartment, or air-chamber 
through airlocks, similar in principle to the locks on a canal, an 
excavate the bottom on which the caisson rests. The ‘‘ spoil” is 
drawn up in skips, and the caisson gradually descends of its own 
weight, until a firm bottom is reached. The whole caisson, both 
upper and lower compartments, is then filled up with concrete, and 
on this base the pier is constructed. 

Such, then, were the conditions under which it was desired to 
obtain a photograph, in the air-chamber of a caisson, a huge diving 
bell, 70ft. in diameter, 7ft. high, sunk some 50ft. to 60ft. below 
high water, and charged with air, whose pressure was from 101b. 
to 301b. od square inch higher than that of the atmosphere. The 
air-chamber was lighted by arc lamps suspended from the roof, the 
dynamos and motive power being goed on the surface, 

During the first attempts, three arc lamps were employed, sub- 
sequently two more were added to overcome as much as = 


the pernicious haze—of which more hereafter—in the air-chamber. 
Each lamp was equivalent to 1200 candles, so that eventually a 
total power of candles was requisitioned. The roof and sides 


of the air-chamber were whitewashed to render them more con- 
spicuous in the negative, and to diffuse the light thrown on them 
more effectively. 

Before “nec agn into the air-chamber, a trial was made on 
shore to obtain some data as to the probable length of ex 
required, A group, lighted on either side by an arc lamp, similar 
to those employed in the caisson, was taken on an instantaneous 
plate of the same rapidity as those subsequently exposed in the 
air-chamber; the lamps ing carefully shaded - screens, An 
exposure of ten seconds with the largest stop gave fair results, and 
this period was assumed as the basis of operations in the caisson. 

The first difficulty that presented i inside the air-chamber 
was the forfhation of moisture on the lenses. After a few minutes, 
however, the glasses became warmed, and being carefully iped 
no futher trouble was experienced on this score. The author d 
day himself with glycerine, intending to rub a film over the 
ens to check the formation of moisture on the glass ;* but this 
was not required. 

The first exposures were 12, 20, 25, and 30 seconds respectively, 
with the largest stop; instantaneous plates of average rapidity 
being used. Three arc lamps lighted the caisson, but one only 
shone directly on the objects focussed. The whole of the plates 


* A method due to W. D. Valentine, of Dundee, and employed by him 
d experiments in conn 
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were found, on development, to be considerably under-exposed. 
It was decided to consi erably increase the length of exposure, and 
ten days later a second attempt was made under similar conditions 
of lighting and plates. Exposures of 5, 10, and 15 minutes were 
given; but the results were very poor, indistinct, and blurred, and 
particularly disappointing. Increased lighting power was obviously 
required ; and for the next attempt five arc lamps were fitted in 
the air-chamber, being ded from the ceiling. 

Augmentation in lighting power was followed by an immediate 
improvenient in the negatives obtained; and two groups, exposure 
seven and eight minutes, instantaneous plates, and largest stop, 
gave results of a more encouraging nature than any yet obtained. 
A lamp was placed on either side of the group, another immediately 
behind it, whilst the two remaining lamps illuminated the rest of 
the caisson. 

In the final experiments made, it was decided to try the effect of 
plates of exceptional rapidity, and in this last attempt xxxxx 
plates, similar to those in use for the most rapid yacht work, were 
employed. A further improvement resulted : a considerable gain in 
definition and sharpness was secured, due, no doubt, in part to the 
shortened exposure (one and a-half to two minutes being found 
sufficient), a great desideratum when figures are embodied in the 
subject. In this instance, the whole of the arc lights were arranged 
in rows parallel to a straight line drawn from the camera to the 
centre of group in front, and sufficiently far away from that line to 
avoid shining directly into the lens, whilst throwing as much light 
as possible on the objects. 

There can be, in conclusion, but little doubt that the haze in the 
air-chamber must always render the highest results unattainable. 
All that can be done is to seize the most favourable moment, when 
the haze is at its minimum, for the range of clearness of the 
atmosphere inside the air-chamber is very considerable. The air- 
compressing machinery should run slowly and steadily during the 
experiments, for any sudden inflow of fresh air will at once tend 
to raise the haze. Similarly, any sudden expansion of the air, 
such as that due to its escape, when the excavated material is 
drawn up through the lock provided for that purpoge, at once 
produces a marked accession of fogginess, 

If figures are introduced into the photograph, they should wear 
as light-coloured clothing as possible, for an inspection of the results 
obtained indicate at once with what greatly increased clearness all 
white objects stand out; whilst it will be noticed with interest that 
the human eye, presumably from its glistening properties, has 
caught the light, and gleams out of the picture with an unnatural 
glare, hardly calculated to reassure the timorous visitor, scanning 
the records of what he will encounter below, whilst endeavouring 
to brace his mind for a descent. 

Owing to the hazy atmosphere it will be found advantageous to 
keep the camera as close as convenient to the subject, thereby 
reducing the length of supervening fog as much as possible. So 
far as could be ascertained, no injury resulted to the plates, either 
from the moisture below, or from the heavy atmospheric pressure 
to which they were subjected. 

The lens used in the above experiments was by Dallmeyer, 2}in. 
aperture and 18in. focal length, the plates being 12in. by 15in. 

Another caisson remains to be founded, when it is hoped further 
efforts may be made in this direction to secure photographs under 
conditions as novel as difficult, and with more success than has 
hitherto attended the attempts here briefly sketched. 

The best thanks of the author are due to W. D. Valentine, of 
Dundee, who accompanied him on two occasions into the air- 
chamber, for much valuable advice and assistance, kindly afforded 
to him in this matter.—Photographic News. . 











AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 23rd. 

TuE events of the past few days in trade circles are indicative of 
a further improvement in demand for foreign material, iron and 
steel wire rods, tin-plates,&c. The streng upward tendency of the 
past two months has led a great many large consumers to defer 
buying in order to weaken the market if possible. Prices have not 
declined and the urgent demand felt by consumers is compelling 
them to place requirements for raw materials, including crude and 
finished iron, construction iron and steel, and lumber. In trade 
parlance, the market from Boston to St. Louis is termed quiet. 
Prices, however, are fully maintained at every point. No weakness 
is observable and it is not believed by the best commercial authori- 
ties that there is any probability of weakness between this and 
April Ist. For this reason railroad agents are placing orders for 
cars, lumber, stone and hardware, and builders are placing orders 
for material to be used during the summer. Steel rails are selling 
at 35 dols. per ton ; bar iron, 1°50 dols, to 2dols.; nails, 2°25 dols. 
to 2°50 dols. Old rails are extremely scarce and are held at 23 dols. 
to 24 dols. for American and 22 dols. for English. A further advance 
seems probable. Old steel rails have advanced to 20 dols. from 15dols. 
four months ago. Bessemer pig is quoted at 20 dols ; spiegeleisen, 
29 dols.; plate iron, 2dols.; beams and channels, 3dols. There is 
less movement in lead, copper, zinc and antimony, aud the prepara- 
tions are being made in the copper field for an increased produc- 
tion, provided pricesand demand warrant. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE reports which ironmasters attending ‘Change in this town 

to-day—Thursday—-and yesterday in Wolverhampton, gave of the 

state of business were not of a more favourable character. Speci- 
fications still come to hand with unaccountable sluggishness, and 
new orders are for small lines in other than exceptional cases. 

Prices keep unsatisfactory. Nearly every fresh order is a matter 
of negotiation, and a disposition has to shown to meet con- 
sumers’ views in every reasonable way. The competition in the 
common bar trade is such that while Staffordshire bars cannot be 
delivered in the Thames at any profit at under £6 per ton, Belgian 
bars are being freely delivered into the Thames at £5. This 
circumstance is quoted by ironmasters this week as one potent 
argument in favour of a larger reduction in wages than the 5 per 
cent. which Alderman Avery recently awarded. 

£7 10s. as the recognised quotation for marked bars is still 
upheld, while medium bars are £6 10s., and common £5 to £5 10s. 
The makers of sheets appear in some cases to be moderately well 
employed in the execution of contracts, common sheets—singles— 
being offered at £6 2s, 6d. and upwards. Doubles are £6 7s. 6d. 
upwards, and lattens 20s, additional. Rivet-making iron has been 
latterly asked for in fairly large quantities, and a somewhat better 
demand for nail, rod, and hoop iron has likewise been noticeable. 

Hoops are abundant at £5 5s. to £5 15s.,-and gas tube strip up 
to 6fin, is £5. The full extras of 5s. per ton for 8hin., and of a 
further 15s. per ton for 104in. and 12}in. have in times of trade like 
the present had to be very largely abandoned, and makers 
have now to be content with a fraction of such extras. There is 
perhaps more doing in strips than in any description of iron other 
than sheets. Working-up and stamping-sheet firms are more 
regularly employed than most of the other ironmasters, and 
quotations stand at £10 to £11 for the former, and £11 to £12 for 
the latter. Tank plates are quiet at £7 ; merchant plates, £7 10s. ; 
and boiler sorts, £8 to £9. 

Boiler and other plates are quoted by the New British Iron 
Company as—£8 for best Corngreaves, £9 for Lion, £10 for best 
Lion, £11 for double best scrap Lion, £12 for treble best Lion, 
and £13 for extra treble best. Sheets of 20 gauge are quoted £8, 
£9, £10 10s., and £11 1Cs., according to quality ; and best char- 
coal sheets £13, Ship and fender plates are £7 10s. to £8 10s, 








Slit rods the New British Company quotes :—£6 5s. for Corn- 

greaves, £7 C.G.C. brand, £7 10s. Lion, £9 best Lion, and £11 10s. 

best charcoal. Steel rods are £8, and iron horseshoe rods £6 10s., 

£7 10s., and £9, according to quality. Hoops the company quote 

—£7, £8, and £9 10s. Steel hoops are £8 10s, and best charcoal 
12. 


The current list of Messrs. Wm. Millington and Co., Summer- 
hill Ironworks, Tipton, is as here :—Bars, £7 10s.; small rounds 
and squares, £8; ;*sin. bars, £8 10s.; fin., £9; No. 5, £9 10s.; 
jsin., £10; No. 7, £11; No. 8, £12; and No. 9, £13 10s. Best 
bars they quote £8 10s.; double best, £9 10s.; and treble best, 
£11 10s. Plating bars and cable iron, £8; and best ditto, £9; 
with double best £10. Rivet iron, £8 10s.; best, £8 15s.; and 
double best, £10 5s. Angles, £8 10s. to £9, and on to £10, accord- 
ing to quality. Boiler plates and sheets, £9; best, £9 10s.; 
double best, £10 10s.; and treble best boiler plates, £12 10s. 


The proposition for restricting the make in the galvanised sheet 
iron trade continues to be discussed; but it is scarcely thought 
likely that the carrying out of any definite scheme will be found 
possible, the more so as production in this district is on the increase. 
Some satisfactory orders are coming to hand for South America, 
India, Canada, and elsewhere, while the Australian markets con- 
tinue to receive large consignments. Galvanised sheets of 24 w.g. 
are abundant, £10 12s. 6d. upwards, f.o.b. Mersey. 

The strike or lock-out of ironworkers at the Bilston Ironworks 
of Messrs. Sparrow and Co., against a reduction of 74 per cent. 
continues, and so likewise does the strike at the Albion Ironworks, 
West Bromwich, of Messrs. Lees, against a 10 per cent. reduc- 
tion. At the latter place, however, no interruption to business is 
caused, 

The pig trade is mostly slow, though some better parcels of 
common native sorts are credited as having lately changed hands. 
Best sorts are also selling with a little more freedom for foundry 
purposes, and for the manufacture of shot and shell. All-mines 
are 55s. to 60s. for hot blast sorts, and cold blast 203. per ton 
additional. Part-mines are still 40s. to 42s., and cinder 32s. to 35s. 
Northampton pigs are 37s. 6d. delivered, and Derbyshires 38s. 6d. 
to 40s. North Staffordshire are quoted 3%s., but without securing 
sales, 

The advanced prices of purple ore are maintained. The price 
delivered in this district from Runcorn is about 14s. per ton, which 
isarise of 2s. during, say, the last three months. The advance 
results from the heavy purchases on U.S. account. 

The Arbitrators to the South Staffordshire Mines Drainage 
Commissioners presented a report to the Commissioners on Wed- 
nesday, in which they recommended the construction of additional 
surface works, comprising connecting conduits between the Moat 
and the Bradley pumping engines, situate in the Tipton district, 
and the old watercourses for carrying off the water from the 
various engines. The Commissioners resolved to carry out the 
recommendations. 

The South Staffordshire and East Worcestershire Association of 
Millmen held its second annual meeting at Bilston on Saturday. 
The report set forth that the enthusiasm formerly manifested in 
the Association had largely collapsed. Yet the meeting pledged 
itself to resist any alteration of the wages system in a sectional 
form. 

At the sheet iron rolling mills and roofing works of Messrs. More- 
wood and Co., at Soho, near Birmingham, the electric light upon 
a combination of the arc and incandescent system has for some 
time past been answering admirably. The arc system is used for 
all the large spaces, and the incandescent system for smiths’ shops, 
warehouses, and offices. The installation comprises ten 1500 
candle power arc lights, and thirty 20-candle power incandescent 
lamps, fed by three Gulcher dynamos, and worked by two vertical 
engines, one of which drives a roll-turn and lathe during daytime. 

Railway engineers have received with much satisfaction the 
announcement from Melbourne that 250 miles of railway are to be 
commenced in ‘‘ a few months’ time,” and that works of irrigation 
estimated to cost £300,000 will also ‘‘be shortly undertaken.” 
Such works will almost certainly mean increased trade to this 
district. Railway wheels and axles are being turned out in large 
numbers on export account. The Patent Shaft and Axletree 
Compaay, Wednesbury, which is the largest coucern of the kind, 
is engaged upon 70,000 pairs of axles, the bulk of which are for 
shipment. 

Some constructive engineers hereabouts have submitted tenders 
to the Director-General of Stores for India for girders of 150ft. 
span which are just now required for the State Railways, and an 
attempt will also be made to secure some of the steel and ironwork 
for the bridges. The stores supplies just now needed by certain 
of the Indian railway companies should work to the advantage of* 
local manufacturers, 

It does not appear that any definite steps are yet being taken by 
engineering shops in the Birmingham and South Staffordshire 
district in connection with the movement in the Lancashire centre 
for a reduction of wages. It is doubtful what course will by-and- 
bye be pursued, but certainly nothing will be done until after some 
arrangement has been come to by the Lancashire masters. 

In memory of the late Mr. P. D. Bennett, managing director of 
the Horseley Engineering Works, Tipton, the inhabitants of 
Horseley Heath and neighbourhood have suggested to the Local 
Board of Health that a Free Library should be established. 

The competition of the Germans in the brass cabinet branch of 
the lock trade is becoming increasingly severe in the London 
market. The German goods are produced by machinery, and have 
a style and finish unpossessed by our similar manufactures. This 
circumstance is doing much to enable them to more than hold 
their own in the London market, notwithstanding that some 
Wolverhampton and Willenhall makers are now producing from 
German patterns and offering the goods at the German prices. 
English wages have been reduced 15 or 20 per cent. in the past 
two or three years. 


Areporthas gained currency this week that the monopoly possessed 
by Messrs. Nettlefolds in the screw trade is threatened. The state- 
ment is that a new method of screw manufacture has been invented 
by which screws can be produced at 20 per cent. under Nettlefolds’ 
prices, It is further reported that Nettlefolds have offered a heavy 
sum for the patent rights, but that the offer has been declined, and 
that the inventor intends forming a company in Londen for work- 
ing the patent. It is not at present ascertained whether the report is 
wholly correct. For some time past Messrs. Nettlefolds have pro- 
fessed to deny the accuracy of a report which was started last 
October that they had resolved to remove their Shropshire iron 
and steel and wire works to Newport, Mon., to avoid the heavy 
railway freights to the ports. Now, however, they have officially 
confirmed the report. 

The position of the wrought iron tube-makers at Netherton is 
inducing the tube-makers of other districts to form themselves 
into an iati A ting of delegates, representing, it was 
said, about 4000 men employed in the trade, was held at Wolver- 
hampton on Monday, when resolutions were passed in support of 
the men on strike at Messrs. Lee’s Albion Works, West Bromwich. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—A feeling of general depression still pervades the 
iron trade of this district; there is a continued absence of any 
movement whatever towards improvement, and that there is a 
despondent outlook with regard to the future is beginning to show 
itself in a disposition to sell for long forward delivery at the 
present extremely low prices, and in some instances even at a little 
under makers’ present rates. w prices, however, bring forward 
no weight of buying, and business in all departments continues 
excessively dull. 

The Manchester iron market on Tuesday brought together about 








an average attendance, but there was again very little business 
doing. For pig iron a general absence of inquiry was reported, and 
quoted prices were scarcely more than nominal. Here and there 
small sales are made, upon which makers get something like their 
list rates, but there is no business of sufficient weight offermg to 
really test what they would be prepared to accept for anything 
like good orders. For hematite pig iron, 39s. to 39s. 6d., less 2h, 
remain nominally the quoted list rates for delivery into the Man- 
chester district, but 38s. to 38s. 6d., less 24, represent more nearly 
the figures which local makers would accept to secure orders. In 
district brands there are makers who are still quoting 39s. to 
39s. 6d., less 24, for delivery here, but it is only in very exveptional 
cases where more than 37s. 6d. to 38s. 6d., less 24, is being actually 
got. Outside brands are offered at very low figures, and there is 
no difficulty in getting good foundry brands of Middlesbrough at 
about 40s. per ton net cash delivered equal to Manchester. 

Hematites still meet with only a slow demand, and during the 
past week have shown a tendency towards weakness, 53s., less 24, 
being a figure which sellers would row readily accept for good 
foundry qualities delivered into this district. 

The manufactured iron trade shows very little alteration since 
quarter-day. One or two of the leading firms are still working 
pretty near full time, and for the season of the year are fairly 
busy ; most of the smaller makers are, however, badly off for 
orders, and many of the forges are not kept running more than 
three to four days a week. For all descriptions of finished iron 
there is but a very dull demand, with prices cut excessively low. 
For good ordinary qualities of Lancashire and North Staffordshire 
bars, delivered into the Manchester district, the average price 
remains at about £5 2s. 6d. to £5 5s. per ton; but there are com- 
mon bars offering in some instances at as low as £5 per ton. Wages 
are being reduced 5 per cent., not, however, without opposition 
from the men in some cases, but the assistance accruing to makers 
in this direction is very trifling. It is only under exceptional cases 
that present selling prices more than cover the cost of production, 
and in most departments makers are manufacturing at a consi- 
derable loss. 


The condition of the engineering trades remains without material 
change. An absence of new work coming forward in any bulk is 
still reported generally, and in most cases works in this district are 
but very indifferently employed. With regard to the wages 
question, it seems to be generally anticipated that an amicable 
arrangement will be come to between the employers and the men. 
Mr. Burnet, the general secretary of the Amalgamated Society of 
Engineers, has been over in conference with the Employers’ Asso- 
ciation, and the notices for the reduction, which expired last week, 
have been suspended until the 11th inst., and next week a second 
conference between the Employers’ Association and the repre- 
sentatives of the men will be held, when some agreement will no 
doubt be come to, by which a settlement of the wages question will 
be arrived at without entering into any struggle between the em- 
ployers and employed. In fact, a settlement of the question is 
already being here and there arrived at without waiting for the 
conference next week, and at some of the boiler works the men 
have agreed to a reduction of 2s. per week in a fortnight, anda 
further reduction of 2s. in three months. In the Liverpool district 
efforts are also being made to effect an amicable arrangement 
between the masters and the men, but nothing will be definitely 
decided until early next week. 


At the monthly meeting of the Manchester Geological Society, 
held on Tuesday, an interesting discussion took place on mining 
questions which had been dealt with in papers previously read 
before the members. With regard to sudden outbursts of gas, 
Mr. Clifford Smith said he was of opinion that when these took 
place the gas had accumulated between strata that had parted, 
and did not come direct from the coal. Mr. Garforth quite coin- 
cided with this view, and remarked that the quantity of gas which 
was frequently contained in cavities in the strata was quite suffi- 
cient to overwhelm the best ventilated colliery. On the question 
of safety lamps considerable discussion took place, and it was 
generally urged that these ought to be provided by the mineowners, 
and also kept in proper working order by them. As to the recent 
introduction of glass lamps in the place of ordinary gauze lamps, 
Mr. Hall, inspector of mines, said he’had found the percentage of 
breakages with the glass lamps very largely in excess of the 
breakages with the gauze lamps. This being so, we were still a 
long way off a safe lamp, and it was questionable whether 
we were not advancing in the wrong direction. It was 
pointed out by other members that the breakage of the glass 
lamps arose chiefly from expansion under heat, and that the 
introduction of asbestos rings to the glasses almost entirely 
removed the liability to breakage from this cause. Mr. Martin, 
inspector of mines, pointed out that with the present shields much 
greater care would be requisite in cleaning the lamps, and that 
with more pieces in the lamps the necessity for careful supervision 
was increasing. Another important question raised was with 
reference to workmen’s inspections of the mine, the importance of 
which had been strongly urged by Mr. Burrows in a paper he had 
read. Mr. Hall, inspector of mines, was of opinion that the 
proper persons to inspect a mine were those who had the power to 
enforce what they required to be done, and that if they had work- 
men to inspect a mine they only substituted unskilled for skilled 
inspection. Mr. Joseph Dickenson, her Majesty’s chief inspector 
of mines, entertained, however, a very different opinion. When 
workmen’s inspection was first introduced into the Mines Act, he 
looked upon it as a most important concession to the miners, and 
an experience now of thirteen years of this regulation made him 
prize it more and more, the only drawback being that the men so 
seldom exercised this privilege. 

In the coal trade a fairly steady tone is being maintained, owing 
to the tolerably good demand which has recently been coming 
forward for house fire consumption, and which has kept the pits 
going on pretty near full time. Apart, however, from this, trade 
is only very dull; common round coals meet with but a slow sale 
for ironmaking and steam purposes, and engine classes of fuel are 
in but very moderate demand, the threatened renewal of the 
wages dispute in the cotton trade tending somewhat to unsettle 
the market. Quoted prices are unchanged from last month, but 
the tone, if anything, is weak. At the pit mouth best coal can be 
got from 8s. 6d. to 9s.; seconds, 7s. to 7s. 6d.; common round 
coals, 5s. 3d. to 5s. 9d.; burgy, 4s. to 4s. 6d.; and slack, from 
2s. 6d. to 33, 6d. per ton, according to quality. 

For shipment there is a moderate demand, with good ordinary 
qualities of steam coal averaging'about 7s. 3d. per ton, delivered 
at the high level, Liverpool, or the Garston Docks. 

The trustees of the North-East Lancashire District Mining 
Fund have issued their first annual report, in which they state 
that they had at disposal on the lst January, 1885, the sum of 
£2788 6s. 11d., of which they invested £2000 in Bolton Corpora- 
tion. bonds, but owing to the lamentable accident at the Clifton 
Hall Colliery they were compelled to withdraw £500. During the 
year the trustees had paid to the representatives of 224 persons 
who died from the effect of accidents in the district the sum of 
£1082 103., viz., to 209 cases of sixteen years of age and upwards 
at the rate of £5 each, and to fifteen cases under sixteen years of 
age at the rate of £2 10s. The interest received from the Bolton 
Corporation and the bankers amounted to £66 17s. 5d., and the 
cost of working expenses to £15 12s. 3d., leaving a balance in the 
hands of the trustees on the 31st December last of £1757 2s. 1d. 

Last week I gave an abstract of the annual report and balance- 
sheet of the Manchester Coal Exchange; the annual meeting of 
the members was held on Tuesday, and Mr. John Raweliffe, the 
president for the ensuing year, congratulated the members on the 
success which had attended the working of the exchange since its 
establishment. During the past year they had again made a very 
substantial profit ; the number of members had also increased, and 
their membership, which was now 434, was larger than it had ever 
been before. , . x 
Barrow,.—The strong tone which last week characterised the iron 
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market of this district remains undisturbed, but there are indica- 
tions which lead to the belief that we shall have much more active 
times during the spring and summer season than those which at 
present are experienced. The inquiry, however, is more particu- 
larly confined to Bessemer descriptions of metal, inasmuch as they 
are in demand, principally for steel-making purposes. The general 
consumption of forge and foundry iron is very much restricted, as 
the purposes for which this class of metal are required are in every 
instance for the moment in a very dull and a very quiet state. 
The output of pig iron has been increased during the past few days 
by the relighting of a few furnaces which have been standing idle 
for some time, and if the indications which are at present showing 
themselves arc maintained, other furnaces will soon be put in blast. 
Stocks are not so large as they have been, and some heavy deliveries 
have been made lately, while others are arranged for. Steel 
makers are much better off for orders than they have been for some 
considerable period past, but ‘the activity is chiefly observable in 
the rail department. Orders for other descriptions of steel are 
very few in number, but it is believed that the improved business 
in the heavier trades will soon show itself in the lighter goods. 
Some progress will soon be made here in the rolling of steel plates. 
Prices of steel are firmer and quotably higher than they have been. 
Shipbuilders do not report the acceptance of any new orders. In- 
deed, exceptionally few are on offer. The difference with the men 
as to the proposed reduction of wages has not yet been settled. It 
is not improbable that a strike will ensue, Iron ore finds a rather 
better market at fuller prices. Coal and coke exceptionally quiet. 
Shipping is indifferently employed, although freights remain very 
low. Engineers, ironfounders, and boiler-makers are doing a very 
slow trade, and the minor industries of the district generally are 
still feeling the full force of a long depression. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Some coalowners tell me that it is extremely difticult to get rid 
of ‘‘hard” coal, i.e., fuel suitable for manufacturing purposes, 
and prices are slightly lower than at the corresponding period of 
last year. Household sorts have not risen with the severe 
weather, as has usually been the case in former years. The 
explanation is not hard to find—-more is being raised, and there 
is no extra demand. Gas coal is in brisk request, as is the rule at 
this season of the year. Prices, of course, are not affected by any 
pressure at this time, as the gas coal contracts are all made in 
June for the twelve months. The colliers in this district are now 
working, taking all classes together, about four days a week. 
It is satisfactory to know that the efforts which have latterly 
been made to bring about a sliding scale for the regulation of 
wages in the coal industry are not going to prove so abortive as 
previous attempts. An arrangement has been come to between 
the Executive of the Yorkshire Coalowners’ and the Council of the 
Miners’ Association, and the consent of the general body of the 
coal proprietors is all that is needed to have the new and more 
sensible method of adjusting colliers’ remuneration fairly put to 
the test of trial. The details of the scheme are not yet disclosed; 
but it is expected on both sides that the practical result will be to 
put an end to strikes and lock-outs, and admit of wages rising and 
falling with the fluctuating values of coal. 

The American demand for English hematites is still important, 
but it has decreased since the beginning of the year. In common 
iron there has been no advance whatever, the iron markets being 
very flat, in sympathy with the languid state of the Cleveland 
industry. 

In steel rails there is still less doing, no work of any consequence 
having been given out since the last American contract, 10,000 tons 
of which came to England. 

No successor has yet been appointed to the late Mr. George 
Wilson, of the Cyclops Works, in the presidency of the Steel Rail 
Manufacturers’ Association—commonly known as the ‘‘ Steel Rail 
Ring,” and it is freely stated that the Association may probably 
not be so long-lived as its friends desired. Its operations have 
certainly had the effect of staying the downward tendency of 
prices. Rails are now at £4 15s. per ton. Suppose they were to 
fall to £3 15s.—which would not he at all improbable if the 
“Ring” ceased its work—it would be impossible to manufacture 
at a profit, certainly by no firms whose works were not close to the 
coast and raw material. 

The Staveley Coal and Iron Company, with Messrs. Macfarlane, 
Strang, and Co., have taken together an important contract for 
cast iron pipes for the Thirlmere waterworks of the Manchester 
Corporation. The total weight of cast iron pipes needed will be 
51,000 tons, the distance being forty-five miles. The value of the 
united contracts of the two firms named is £233,193. The Staveley 
Company has just declared an interim dividend of £1 per share 
on the A and C shares (£60 paid up), and 3s. 4d. per share on the 
B and D shares (£10 paid), being at the same rate as at the cor- 
responding period of last year. 

German competition is being more severely felt than ever. The 
largest house in the edge tool trade recently told his men that as 
his customers on the Continent had ceased to store his goods, he 
could no longer produce tools to lie on his shelves unless at a 
reduction of 15 per cent. in wages. This the men declined to grant. 
The employer then intimated that he was compelled to confine 
his work to such orders as might come in. The result, of course, 
has been that the men have been out of work, with the exception 
of the actual orders which have been received. In this way, as 
has been pointed out, the English and German workmen are now 
brought face to face. It is for the former to say whether they are 
prepared to contest the matter with the German workmen, or be 
beaten out of the field. There will be a diminution of work for 
the English artisan until the manufacturer is able to meet the low 
wages and hostile tariffs he has to fight against on the Continent. 

The Australian sheep shear season is about to open. ‘I'wo 
circumstances are expected to militate against its prosperity. The 
market is already overstocked, and the results of the disastrous 
drought are still severely felt. In New South Wales alone, owing 
to the ewes dying through lack of water, it is estimated that there 
are 14,000,000 fewer sheep than would have been in these parts if 
the season had been favourable. Of course, if there are few sheep 
to shear, fewer shears and all kinds of cutlery requisites needed by 
the wool-growers are required. The South American markets, 
which do not open until April, are expected to be fairly brisk. 

The dispute at Messrs. Hornsby and Sons, Spittlegate Ironworks, 
Grantham, to which I have already referred, has terminated in 
the acceptance of the employers’ terms, which involved a reduc- 
tion of wages. 

Mr. J. Willis Dixon, who represents one of our oldest firms and 
families—being head of the great silver and plating establishment 
of Messrs. James Dixon and Sons, Cornish-place—has again been 
unanimously elected president of the Sheffield Chamber of .Com- 
merce. Mr. C. E. Howard Vincent, M.P. for the Central Divi- 
sion, was present, and gave an admirable address, which made a 
favourable impression on the Chamber. 

The Sheffield Technical School, which has been established at a 
cost of £11,500, was formally opened last Monday by Sir Frederick 
Bramwell, F.R.S., President of the Institute of Civil Engineers, 
and chairman of the Executive Committee of the City and Guilds 
of London Institute. The latter body gave £300 a year for five 
years; the Duke of Norfolk, £3000; Mr. F. T. Mappin, M.P., 
£2006; Town Trustees, £3000; Mr. T. Jessop, £500; Duke of 
Devonshire, £500; several local iron and steel companies, £100 
each. At the evening meeting a letter was received from Mr. 


Howard Vincent, M.P., offering a prize to the most successful 
pupil in the coming year in the course of study most closely con- 
nected with the cutlery trade, of a tourist ticket to the schools of 
ye and work in Brussels, Berlin, Dresden, Vienna, Munich, 
and Paris. 


The offer was received with much applause. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE tone of the Cleveland iron trade continues exceedingly flat 
and gloomy. At the market held at Middlesbrough on Tuesday 
last but little business was done, and prices were somewhat easier 
than they were the week before. Makers are indisposed to enter- 
tain present prices at all; what little b is tr ted is, 
therefore, done by merchants. For prompt delivery small lots of 
No. 3 g.m.b. sometimes realise only 303. 9d. per ton, but the price 
commonly quoted is 3ls. There are very few inquiries for forward 
delivery, and it is therefore difficult to say at what figure orders 
could be placed. Merchants ask 3d. to 6d. per ton more for for- 
ward than for present delivery, but makers decline to quote at all, 
The demand for forge iron is slack, and the price has fallen to 
30s. 3d. per ton, or 3d. below the rate asked last week. 

There is a further decline in the value of warrants. A consider- 
able t ge has changed hands at 31s. 3d. per ton. Stocks of 

ig iron in Messrs. Connal and Co.’s stores continue to increase 

th at Middlesbrough and Glasgow. At Middlesbrough the stock 
amounted on Monday last to 159,830 tons, being an increase during 
January of 17,157 tons. At Glasgow it was 681,081 tons, or 
10,349 tons more than at the commencement of the year. The 
shipment of pig iron from the Tees has been much retarded by 
the severe weather. Only 47,696 tons were sent away during 
January, as compared with 60,648 tons during January, 1885, and 
57,421 tons during December. The principal items were as fol- 
lows:—Scotland took 20,437 tons; Wales, 5203 tons; Holland, 
3320 tons; France, 3215 tons; Italy, 2846 tons; Belgium, 1775 
tons; and America, 1300 tons. 

The output of finished iron is smaller than ever, especially as 
regards plates. Scarcely any of the mills are kept going full time. 
There is no change in prices. The steel plate and angle mills are 
fairly well employed, but the strike at the shipyards will cause 
some of them to stop unless a settlement is quickly arrived at. 
Steel ship plates are £6 10s. per ton, and angles £6 5s., in trucks 
at makers’ works. 

The average net realised price of Durham coal during the three 
months, October, November, and December, was 4s. 7°62d. per 
ton. No alteration in wages is thereby involved. 

The report of Mr. Waterhouse, accountant to the Board of 
Arbitration, relating tothe months of November and December, 1885, 
has just been issued. The average realised price of manufactured 
iron of all kinds was only £4 15s. net at makers’ works, which 
represents a fall of 2s. per toa. But this diminution of prices, 
already unprecedentedly low, is not the worst part of the story. 
The aggregate output has receded from 30,000 tons to about 
22,000 tons per month. The 8000 tons deficiency is equivalent to 
the production of the two works at Middlesbrough which have 
temporarily stopped, and accounts for and justifies the action taken 
bythefirmsowningthem. Curiously enough, the realised price of bars 
appears to have risen 1s. 6d. per ton, whilst the output has mate- 
rially diminished. This seeming inconsistency is, however, capable 
of easy explanation. There are four firms sending returns who 
occupy themselves in making bar iron of all sections and various 
qualities. There are two others who occasionally enter the market 
and secure at minimum price any large contracts which may be 
obtainable, of common quality, suitable for railway tie-bars and 
similar purposes. When any such contracts are in progress, the 
average price of bar iron is naturally depressed below the normal 
level, and the output is increased, During the past two months 
no such contracts happen te have been current; hence the 
diminished output and increased price. 

The annual meeting of the Board of Arbitration and an ordi- 
nary meeting of the Standing Committee were held at Darlington 
on Monday last. The ofticers and representatives of last year 
were in the main re-elected. There was no other business of 
public interest. 

The distress at Middlesbrough through stoppage at some of the 
ironworks seems to be on the increase. The number of persons in 
receipt of out-door relief now stands at 5141. In the corre- 
sponding week of last year it was only 2205. The expenditure in 
relief has increased from £351 to £787 per week. In addition to 
this the workhouse now contains 793 paupers, which is an 
increase of 143 as compared with last year. 

There seems to be considerable difficulty in managing the 
various stoneyards, and the men employed there do not seem to 
regard their occupation with any more satisfaction thau do their 
employers the more thrifty portion of the public. It is to be 
feared that there are many hundreds if not thousands of families 
who are virtually starving in our Northern towns. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron market has this week shown comparatively 
little activity. There have been fluctuations in prices, but a lower 
figure than before has again been touched, and there is no 
decided opinion even among those who take the most hopeful view of 
business that prices will not yet go lower still. The past week's 
shipments of pig iron were small, amounting to 6611 tons, as com- 
pared with 6051 in the preceding week, and 8833 in the corre- 
sponding week of 1883. The total shipments from Christmas to 
date are 27,940 tons, as against 39,594 in the same time last year, 
46,833 in 1884, and 51,304 in 1883, The inquiry on the part of the 
United States is backward, and that from the Continent is even 
more unsatisfactory; while the home consumption both of our own 
and of iron imported from Cleveland is smaller than wasanticipated. 
Up to date the imports of Middlesbrough pigs are 23,179 tons less 
than in the same period of last year, but as merchants have had a 
large amount in stock in Glasgow, it might be a mistake to assume 
that the falling off in the home consumption is anything like so 
large as the above figures would by themselves appear to indicate. 
The addition to the stock of Scotch pigs in Messrs. Connal and 
Co.’s Glasgow stores for the week is upwards of 4000 tons. There 
are 95 furnaces in blast, as against 94 at the corresponding date ; 
75 of these producing ordinary pig iron, 15 hematite, 4 basic, and 
1 silicious iron. 

Business was done in the warrant market on Friday at 39s. 74d. 
cash. The market opened on Monday at 39s. 6d., and improved to 
3s, 8d. cash. On Tuesday forenoon transactions took place at 
39s. 8d. to 39s. 94d., and back to 39s. 84d. cash, while the after- 
noon quotations were 39s. 8d. to 39s. 6}d. cash, closing with buyers 
at 39s. 6d. cash. Business was done on Wednesday at 39s. 6d. to 
39s. 7d., closing with sellers at 39s. 51. cash. To-day—Thursday 
—the market was very depressed, with business down to 39s, 2d. 
cash, closing with sellers at that figure, buyers 4d. less, 

Makers’ iron, which is in limited demand, is again lower, as 
follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 44s. 6d.; 
No. 3, 42s. 6d.; Coltness, 48s. and 44s. 6d.; Langloan, 46s. and 
43s. 6d.; Summerlee, 49s. 6d. and 43s. 6d.; Calder, 48s. and 
42s, 6d.; Carnbroe, 44s, and 41s. 6d.; Clyde, 45s, and 41s.; Monk- 
land, 40s. 6d. and 38s.; Quarter, 40s. and 37s. 6d.; Govan, at 
Broomielaw, 40s. 6d. and 38s.; Shotts, at Leith, 46s. and 45s. 6d.; 
Carron, at Grangemouth, 48s. 6d. and 45s. 6d.; Kinneil, at 
Bo'ness, 43s. 6d. and 42s. 6d.; Glengarnock, at Ardrossan, 44s. 6d. 
and 41s. 6d.; Eglinton, 40s. 6d. and 37s. 6d.; Dalmellington, 
42s. 6d. and 39s. 6d. 

In the malleable iron department some of the works are fairly 
busy with orders, a large proportion of which are for abroad ; but 
in other cases there is little doing. The steel works continue well 
employed, mainly on shipbuilding contracts. 

The past week’s shipments of iron and steel manufactured goods 
from the Clyde embraced £1460 worth of machinery, £1473 
sewing machines, £2734 steel goods, and £15,660 iron manu- 
factures. 

In the coal trade there is a great want of animation. The ship- 
ments of the past week embraced 19,143 tons from Glasgow, 1094 





at Greenock, 6168 at Ayr, 1889 at Irvine, 7091 at Troon, 4245 at 
Leith, 2983 at Grangemouth, and 2500 at Bo’ness. The snowstorm 
has interfered to a considerable extent in seme districts with the 
coal traffic, but this has caused less inconvenience on account of 
the reduced demand in the shipping department. For household 
coals the inquiry has necessarily been active, but the prices of all 
sorts are without material change. On the east coast the coal 
trade is very backward at present, as a result of the continental 
markets being shut. 

The miners in most districts are reported more anxious to work 
full time than they were when the coal market was much more 
active. Very exaggerated statements have been made to the men 
by their leaders as to the prices obtained for coals at the ports, but 
correct information on the subject is being at the same time placed 
before the men through the medium of the newspapers. 

Mr. Alex. Hill has read an interesting paper to the Mining 
Institute of Scotland, on ‘‘ Mining as carried on in the Province of 
Huelva, Spain.” 

During the past month five vessels were launched from the Clyde 
shipyards, with an aggregate tonnage of 9150 tons, as compared with 
10,760 tons in the same month last year, and 6340 tons in January, 
1884. Several marine engineers have in hand considerable orders 
for engines for war vessels that are being built in Russia and other 
countries, and it is hoped that some of the engines about to be con- 
tracted for by the British Admiralty for the ironclads and cruisers 
now in course of construction will also come to the Clyde. It is 
estimated that there are at least 50,000 tons more shipping in hand 
just now than at this time last year. Notwithstanding this, how- 
ever, a number of builders are doing very little. 

The rivetters in the employment of Messrs. Russell and Co., 
Greenock and Port Glasgow, have come out on strike in conse- 
quence of a dispute as to piece wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


REPORTS from the coal valleysare still very variable; where one 
colliery is found to be turning out an average output, many will be 
noticed as scarcely working half time. Slackness of orders and 
stormy weather are given as prevailing causes. Ferndale only 
worked fourteen days last month, and this speaks volumes. 

I noticed last week the number of Government contracts that 
are certain to come to Wales. One only has been booked since, 
and this by the Dowlais Iron Company, for the supply of 
Admiralty coals to Gibraltar. It is expected that a few more will 
be placed in the course of a week, 

The variable alterations of the barometer have kept the colliery 
officials on the alert of late, and in one or two collieries explosions 
have been avoided by timely precautions. In the Cwm colliery, of 
Cyfarthfa, on Saturday, a fall, which may be due to a falling 
barometer or a throb of the earth currents, according to some 
scientific opinion, took place, killing three men outright and 
injuring another, it is feared, fatally. Numerous single accidents 
are also on record, and I fear that many sufferers have neglected 
the precaution of insuring in the Miners’ Provident Fund. An 
interesting subject of discussion in coal matters is coming to the 
front. Cardiff now stands as the largest coaling port in the world. 
With a foreign export of nine and a-half million tons annually, 
the employment in coal mining alone of 60,000 men and boys, and 
an enormous capital invested in the industry, query should there 
not be a more direct government than is afforded by the Home 
Secretary. Ministers of Agriculture and Ministers of Mines would 
meet with popular opinion at present. 

As an illustration of the great advance in particular collieries, I 
may cite Coedcae, which has come to the front as one of the finest 
collieries of the Rhondda, with a great area and steadily increasing 
output. I recollect—and not long ago—when the output at this 
place was 120 tonsa day. It now turns out 13,000 tons per week. 

Cardiff export last week was 125,000 tons only, showing a 
falling-off of 10,000 tons. Newport showed an increase of 4000 
tons; but the prevailing complaint is slackness. 

Prices remain stationary, house and steam. 
bought as low as 4s. 

The slackness of the Welsh industries has naturally told on the 
Taff Vale line. I see the dividend is to be 10 per cent., with 2 per 
cent. bonus. This is the lowest for a length of time. It has been 
10 per cent., and 8 per cent. bonus. 

The Rhymney will declare 10 per cent. I see that the agitation 
for linking the Rhymney and the Taff is still going on, and I have 
a strong impression that the general body of shareholders wish it, 
but lack unity and directness of action. Swansea industries are 
tolerably active. 25,000 tons of coal were sent away last week, 
and though patent fuel is still very sluggish, yet 2500 tons left 
last week, and it is hoped this trade is reviving. 

The iron and steel trades are quiet. Nothing absolutely doing 
to call for any comment. Waiting, hoping, and stocking may be 
taken as describing the condition. 

Tin-plate, too, is dull. Notice is out at Ynyspenllwch, but this 
is thought only to mean a reduction. The Gurnos Works will soon 
be re-started. 

Prices are low, the failure of the combination having told more 
to the benefit of buyers than makers. Coke plates are now 
15s. 9d. to 14s. Siemens vary according to brand. They can be 
had as low as 14s, 3d., and as high as 15s. 3d. Bessemers are 
quoted from 14s, up; ternes from 13s. 9d. to 15s. Stocks con- 
tinue to increase, shipments having been few of late. A new 
company for making steel and tin-plates was registered this week 
for Swansea, so prospects of future trade are not regarded as bad. 

The prospects of Newport are looking up. I announced some 
time ago the intention of Messrs, Nettlefold, the well-known Bir- 
minghamand Shropshire firm of iron, wire, and screw makers, to have 
a branch establishment there, and this is now fully decided. They 
have secured land from Lord Tredegar, and are confident upon 
manufacturing and transmitting material at far less cost than in 
the Midlands. 

Messrs. Baldwin, sheet iron and steel makers, of Wilden and 
Swindon, are also going to open a branch works at Newport, 
instead of an extension as at first contemplated at Swindon. 

These are signs of the future. The coalfield of the future is 
Newport district. 

A pleasing event took place at Aberdare on Saturday last, when 
a deputation of colliers from Dowlais, Cyfarthfa, and Plymouth 
waited on Sir W. T. Lewis with an address of congratulation. It 
must have been highly gratifying, as the deputation represented 
many thousand colliers, and it had a practical earnest air about it, 
without the slightest fragment of display. 


Small steam can be 








COLONIAL COLLEGE AND TRAINING Farms.—The prospectus 
has been issued of the Colonial College and Training I'arms, 
Limited, of Hollesley Ray, Suffolk, which is being organised under 

werful influence for the training of youths intending to emigrate. 
The proposal is very strongly supported, and deserves wide 
encouragement. The offices of the Company are at 6a, Victoria- 
street, Westminster, S.W., Mr. Alex. Rivington being honorary 
secretary. 


NavAL ENGINEER APPOINTMENTS. —The following appoint- 
ments have been made at the Admiralty :—Edward A. E. Crowley. 
assistant engineer, to the Himalaya; Alfred J. Allen and Samuel 
J. Rock, chief engineers, additional, to the Excellent, for —— 
course in the Vernon, and hydraulic course in the Excellent; 
George B. Alton, engineer, to the Indus, additional, for service as 
Admiralty overseer at Messrs. Harland and Wolffe’s, Belfast, 
during the construction of machinery of the Bramble and the 





Lizard; and Joseph Langmaid, engineer, to the Indus, additional 
for the training college for engineer students, 
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NEW COMPANIES. 
B. following companies have just been regis- 


Simond’s Round Forging Company, Limited. 

This company was registered on the 26th ult. 
with a capital of £100,000, in £20 shares, to 
urchase and work patent rights relating to 
improvements in methods and machines for 
making irregularly-shaped metal articles that are 
circular in cross-sectional area. The subscribers 
are :— 

Shares. 

*G. F. Simonds, Royal Hotel, Blackfriars, mecha- 


ee a era 1 
*C. T. Cayley, Brackley-street, E.C., mechanical 
GMPIMCOF 4. cc ce ce ce ce 0s ce es 1 
*G. Chulow, 51, Belsize-avenue, card manu- 
facturer is Os. bs. 66. 06° 00 80 08. 06 1 
J. Allen, Seward-street, St. Luke’s, Royal Mail 
COMBERONET 2. oc cc co ce ce ce of 1 
J. Allen, jun., Duppas-hill, Croydon .. .. .. 1 
bap a Cowslip-road, Geurge-lane, Essex, 5 
cler' a ear era ae ee ee 
*W. R. Lake, 45, Southampton-buildings, con- 
sulting engineer eo 00 ce oo ee 1 


The number of directors is not to be less than 
three nor more than seven; qualification, fifty 
shares. The first are the subscribers denoted by 
an asterisk, and Lord Thurlow, who is appointed 
chairman at a remuneration of £1000 per annum. 
The other directors will be entitled to £1000 per 
annum, together with 10 per cent. of the net 
profits over 10 per cent. per annum, Mr. C, T. 
Cayley is appointed manager and managing 
director at a salary of £1000 per annum. 





Woodhouse and Rawson Electric Supply Company 
of Great Britain, Limited. 

This company was registered on the 25th ult, 
with a capital of £100,000, in £10 shares, to pur- 
chase the goodwill of the business of the supply 
department of Messrs. Woodhouse and Rawson, 
11, Queen Victoria-street, so far as relates to the 
United Kingdom, and to become sole agents for 
the sale of all articles manufactured by the 
Woodhouse and Rawson Electric Manufacturing 
Company, Limited. The subscribers are:— 


*O. E. Woodhouse, 11, Queen Victoria-street, 
electrical engineer .. .. 2. «2 s+ 06 oe 
*F. L. wson, 11, Queen Victoria-street, elec- 
Ee ara 
. L. Madgen, 11, Queen Victoria-street, elec- 
rr a ere 
uch, 17, Cavendish-place, W., elec- 
PPI Ace ern rae 

J. H. Ward, 113, Lavender-street, 8.W., clerk .. 
*E. H. Burnett, 160, Cromwell-road, timber 
EE os’. ca. 90) Fas. 59. 56'- 50. 02. 0 
E. Manville, 38, Litherland-avenue, Maida Vale, 
Glectrical engineer 4. 1. 2 1c ce ce ce 1 
The number of directors is not to be less than 
three nor more than seven; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk ; the company in general meeting will 
determine remuneration. Messrs, O. E. Wood- 
house and F, L. Kawson are appointed managing 
directors, and Mr, Carl von Buch is appointed 
first secretary. 


K-¥ ee KY eS 





Architectural Pottery Company, Limited. 


It is proposed by this company to purchase the 
business carried on at Hamworthy, Poole, county 
of Dorset, under the style of the Architectural 
Pottery Company. The company was registered 
on the 23rd December with a capital of £5v,000, 
in - shares, with the following as first sub- 
scribers :— 





Shares, 
*T. R. Saunders, Bournemouth * 28 00 ee 1 
R. R. Judd, Parkstone, Dorset, accountant Pe | 
E. Stanbridge, Poole, Dorset, high bailiff of 
oe A, EE ae erg a ee 1 
G. Gibson, Poole, Dorset, tary toa pany 1 
W. A. Stevens, 14, Edward-street, N.W., com- 
TOUR os) ke 0s, ee cas on. 56. 50 1 
B. G. March, 79, Queen-street, public accountant 
EEE Ss ak a. oe. ies. ee: 68°. de 00 1 
*J. Richardson, 23, Leadenhall-street, merchant 1 


The number of directors is not to be less than 
three nor more than five; qualification, fifty 
shares; the first are Messrs. A. T. Hawkins, 
John Bennett, E. R. Walker, and the subscribers 
denoted by an asterisk ; remuneration, £400 per 
annum. 





Automatic Window and Inventions Company, 
imited. 

‘This company was registered on the 2lst ult. 
with a capital of £50,000, in £1 shares, to pur- 
chase and work the letters patent dated 2st 
August, 1884, No, 11,517, for improvements in 
railway carriage and other carriage windows, and 
also the letters patent dated 20th April, 1885, 
No. 4886, relating to further improvements, 
The purchase consideration is 25,000 shares, The 
subscribers are :— 

Shares. 
Arnold Pye Smith, 16, Philpot-lane, manu- 

Sr eee aeons 
J. C. Cottam, 39, Lombard-street, merchant .. 
A. Jennings, 28, Gracechurch-street, merchant .. 
W. 8. Lockhart, C.E., 7, Fenchurch-street .. .. 
William Shepherd, 31, Lombard-street, secretar 


wy... Seat ier ara 
William Wethered, 2, Phillimore-terrace, mer- 
Pa wy oe 


T, .t a h 
8, 28, Gr 


» D, 
Most of the regulations of Table A are adopted. 


hatreet,” mer: 
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Brin’s Oxygen Company, Limited. 

This company was registered on the 26th ult. 
with a capital of £100,000, in £100 shares, to 
purchase certain patent rights and inventions, 
referred to in an unregistered agreement between 
Arthur Brin and Léon Quentin Brin of the first 


part, S. W. Cr of the second part, Henry 
— of the third part, and the company of the 
fo part. The subscribers are :— 
Shar 
*Henry Sharp, Bournemouth, manufacturer .. <0 
*J. Sharp, Chilworth, Surrey, electrician .. .. 10 
Arthur Brin, C.E., Kensington-crescen‘ ae 1 
8. 8) Semen ng Mansions, Victoria-street, 
en, pee 4a sh Ge es on: we oe 
é. Sharp Cuilecan A chang ne --* Shree 1 
5 , wo! jurre: student .. .. 4 
William Sharp, 9, Wallbroox, a 1 


‘he number of directors is not to be less than 
three nor more than seven; qualification, 30 A 
or 10 B shares, or corresponding stock. The first 





are Messrs, Henry Sharp and J. Sharp, and not 
more than five others, to be nominated by the 
subscribers. Minimum remuneration, £800 per 
annum, and a further amount equal to 10 per 
cent. of the profits in each year in which 10 per 
cent, dividend is paid. 


Greenwich Ferry Company, Limited. 

This company was registered on the 22nd ult. 
with a capital of £100,000, in £5 shares, to 
acquire steamboats, ferry-boats, floating bridges, 
&c., for the conveyance of passengers, horses, 
cattle, goods, and merchandise upon the Thames. 
The subscribers are :— ‘ 
George Smith, 16, Kitto-road,- Nunhead, stock- 

Sg era 
G. J. Cross, Adelaide-road, Brockley, consulting 

en, eer ee 6. 66° ae 40 oe ae ae 
H. 8. Foster, Glenhurst, West Dulwich, Jaw 

| RARIRPA RIE Seer 
Colonel C, Steele, Shedfield, Southampton .. 
C. Hight, 3, Copthall-buildings, chartered 

sae 
R. J. Smith, 2, Victoria Mansions, Westminster, 

Comtructor .. 1. 12 oc co co co co ce 
D. N. Arnold, Endcliffe Mount, Sheffield, engi- 

neer <a SC oe Oe SE Oe We Oe Oe 1 

The number of directors is not to be less than 
three nor more than ten; qualification, £100 in 


ac- 


— et 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 





Applications for Letters Pa*ent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

26th January, 1886. 

1123, Raisinc and TRANSMITTING GRAIN, &c., A. Bar- 
clay and J. Walker, Glasgow. 

1124. Borries, Jars, and Tin-waRE VESSELS, T. Johns, 
Clifton. 

1125. Distrisutine Exectricity, W. H. Snell, London. 

1126, Cements and Puasters, C. D. Alison, London. 

1127, SHavine Brusues, J. H. Smith, Birmiuugham. 

1128. Printine Figures or Makks INDICATING MEa- 
SURED LENGTHS upon the Borpers of TExTILE 
Fasrics, &c., F. and J. and P, Desbruéres, Man- 
chester. 

1129. Kitns, H. H. Redfern, Hanley. 

1130, Sanp-FaceD Bricks, &c., W. Johnson, Leeds, 

1131. ORNAMENTING METALLIC BEDsTEabs, 1. Causnett 
and RK. Leadley, Birmingham, 

1132, Neck Pant of Knobs, T. Causnett and R. 
Leadley, Birmingham. 

1183. Easexs, E. Tittle, Salford. 

1134. ORNAMENTING METALLIC BEDsTEADS, T. Causnett 
and R. Leadley, Birmingham. 

1135 FasTENERS for GLoves and Snozs, G. H. Bliss, 


Ss 
1136. TeacHinG WRITING, DRAWING, &c., R. Wallwork, 





stock or shares; the subscribers are to app 

the first; remuneration, £900 per annum, with 

,s additional £150 for each director in excess of 
ve, 





Letts’ Diarics Company, Limited. 

On the 27th ult, this company was registered 
with a capital of £12,000, in £10 shares, to 
purchase the whole or any part of the business 
of Letts, Son, and Co., Limited. The subscribers 
are :— 

Shares. 
T. D. Galpin, La Belle Sauvage, E.C., publisher. . 
Robert Turner, La Belle Sauvage, E.C., publisher 
*W. Hazell, 6, Kirby-street, Hatton-garden, 

MN 6s de eed ae elas ee 68 aa Ke 
*W. J. Woods, Crouch-hill, publisher .. .. .. 
*8. C. Galpin, Bristol House, Roehampton, 8.W., 

ES eevee font civ au ee ok be ke 
*J. E. Viney, 6, Kirby-street, printer 
“G. Watson, 52, Long-acre, printer.. .. .. «. 
F. B. King, 6, Kirby-street, printer .. .. .. 

The number of directors is not to be less than 
four nor more than eight; the first are the sub- 
scribers denoted by an asterisk and Mr. John 
Hamer, of Ladywell, Dartmouth Park-hill. One- 
half of the directors is to be appointed by Cassell 
and Co., Limited, and the remaining half by 
Hazell, Watson, and Viney, Limited, so long as 
they are members of the company. The re- 
muneration of the directors will be determined by 
the company in general meeting. 


1 
1 
1 
1 
1 
1 
1 
1 





Miller’s Tanning Extract Company, Limited. 
This is the conversion to a company of the 
business of tanning extract manufacturers, mer- 
chants, and timber merchants, carried on by the 
firm of J. and J. Miller and Co., at Millerton and 
Mortimore, in New Brunswick, Canada, and at 
the New Leather Market, Bermondsey. It was 
registered on the 26th ult. with a capital of 
£100,000, in £10 shares, The subscribers are :— 


A. Lafone, Leather Market, leather factor ..  .. 
*Lord G. G. Campbell, R.N., 2, Bryanston- 
MNO us 66 60 s6: 00 0 €6 68 06 

*F. Mortimore, Leather Market, merchant .. 
A. W. Lafone, Leather Market, merchant .. .. 
D. E. Miller, Leather Market, extract manu- 
facturer Pe ee ae er ar ae ae 1 
C. A. Duff Miller, Leather Market, extract manu- 
facturer a ae Oar aa ae ae ee 1 
*R. Cobb, 11, Lime-street, produce broker .. .. 1 
The number of directors is not to be less than 
three nor more than seven; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk; remuneration, £650 per annum, 
with a further £50 for each 1 per cent, dividend 
above 10 per cent. per annum, 


a 





Pendleton Spinning Company, Limited. 

This company proposes to trade as spinners 
and manufacturers of cotton, silk, wool, flax, 
and other fibrous substances, and for such pur- 
— will acquire the Windsor Mills, Pendleton, 

neaster, the property of Hall, McKerrow, and 
Co., Limited, together with turning power. It 
was registered on the 23rd ult. with a capital of 
£20,000, in £50 shares. The subscribers are :— 


8 
*J. Bridge, St. Mary’s-gate, Manchester, com- 





mercial traveller eg rare 1 
*J. B. McKerrow, 6, Nicholas-street, Manchester, 
WO. ac wa: et. oe 66 ek te Se 1 
*Max Baerlein, Salford, merchant .. .. .. .. } 
*Henry Lawton, Oldham, merchant .. .. .. 1 
Thomas Hall, 6, Nicholas-street, Manchester, 
cS eRe ee eae 1 
8. ——- 111, Portland-street, Manchester, mer- ‘ 
H. Lightbourn, Hayfield Mills, Pendleton, paper- 
WE << 6a 6s ts 88 te te ak 1 


The number of directors is not to be less than 
three nor more than seven; qualification, five 
shares; the first are the subscribers denoted by 
an asterisk and Mr. R. Illingworth. The company 
in general meeting will determine remuneration. 





George Newman and Co., Limited. 

This company was constituted by articles of 
association on the 26th ult., and registered as a 
limited |? ap | on the 27th ult., with a — 
of ee in awd ae | 2500 of which (fully 
paid up) are allotted. ro to on 
the business of builder oa cle Hy = 
branches. The members are :— 


Shares. 
*G. Newman, 51, King-street, Deptford, builder 2:00 
*H. Newman, Seinen, Deptford 1 


ee 
W. Newman, Chingford, plumber - 


C. Newman, 61, Church-street, Deptford, clerk. | 
D. Newman, Chingford, builder .. .. .. .. 1 
J. H. Newman, South Norwood, builder ; 

1 


A. Morgan, 21, George-street, Deptford, builder.. 

W. M. Sholter, 91, Grove-street, Deptford, clerk 
The number of directors is not to be more than 

seven; the first are the two first subscribers and 

Mr. H. G. Wright, of Ingram House, 165, Fen- 

church-street; the company in general meeting 

will determine remuneration, 





1187. Tors or Caps for Scent Botrues, L. Spiers, 
Birmingham. 


4 . 
1138. Locks, A. K. Bergmann, Paris. 
1139, Lever Locks and Latcues, T. Walton, Birming- 
1140. Locx1inc MecuanisM of Locx-up Spirit Frames, 
T. Hill, Sheffield. 
1141. Lock Nuts, F. Chamberlain, London. 
1142. RemovaBLE Horse SHARPENERS, 8S. A. Ward, 
Sheffield. 
= Key and orHer R1vas, C. T. Willetts, Birming- 


am. 

1144. Biinp Rotter, W. H. Keates, Bournemouth. 

1145. Auromatic CouPLinc and UNCOUPLING APPA- 
ratTus, E J. Adams, Loudon. 

. VeLocipepes, A. L. and A. J. G. Bricknell, 


ndon. 

1147, Vevocipepgs, W. Phillips, London. 

1148. VaLvoLaR Apparatus and FLoat MECHANISM, 8. 
H. Wright, Liverpool. 

1149. Door Cnecks, H. Hartung, London. 

1150. ELEcTRO-DyNaMIC Motors, T. J. Handford.—(F. 
J. Sprague, United states.) 

1151. GaLvanic Batteries, W. W. Popplewell.—-(F. L. 
0. Lathrop, J. W. Carter, and C. Faber, U.S.) 

1152. RaiLway SIGNALLING APPARATUS, H. Williams 
and A. Williamson, Londun. 

1153. SToPPERING, &c., Borris and like RECEPTACLEs, 
B. J. Grimes, London, 

1154, VEHICLE SEATS, G. Downing.—(P. A. Laraviére 
and D. A. McCaskill, Canada.) 

1155. Brackets, W. Cluse, London. 

1156. Secuninc Knoss or Hanpies to Doors, J. H. 
Burt, London. 

1157. Motive Power Encings, W. Neil, Glasgow. 

1158, JET BRaceLets, H. Waruer, London. 

1159. Currinc, Pinktnc, and ORNAMENTING Fasrics, 
&c., B. J. B. Mills.—(F. Voland, France.) 

1160. SMeLtTinG Orgs, W. P. Thompson.—(A. H. Cowles, 
United States.) 

1161. Linine for the Wats of ELectric Furnaces, W. 
P. Thompson.—(£. H. aad A. H. Cowles, U.S.) 

1162, WRiNGING and ManG.ine Macuines, J. and R. 
W. Kenyon, and J. Barnes, Liverpool. 

1163. Dryina Fioors for Bricks, H. R. Vaughan, 
Liverpool. 

1164. Wire Rop Rottino MIx1s, P. M. Justice.—(C. H. 
Morgan, United States.) 

1165. Hoop Prosector, C. Coleman, London. 

1166. Gas Burners, F. Leslie, London. 

1167, TRousgrs Pockets, W. J. Furnival, London. 

1168. Automatic Door CLoseR and CuHeck, D. T. 
Winter, London. 

1169, ConvERTIBLE KITCHEN Ranags, A. Gillespie and 
G. Turnbull, London. 

1170. Cricket Bats, H. Woodham, London. 

1171. Composition for SHARPENING TooLs, F. Balbi, 


London. 

1172. Lire Boats, A. M. Wood, London. 

1173. Macuines for FILLinG Bortizs, &c., F. Foster 
and J. H. Hamilton, London. 

1174. MrcuanisM for ApjusTinG the Seats of Two- 
WHEELED CarriaGEs, J. E. Standfield, London. 

1175. Brake Gear for Waconettes, J. E. Standfield, 


London. 
1176. Rartway Cuarrs, E. Massey and J. H. Simcock, 


London. 

1177. Metaiic Riacers, A. Goodwin and A. Good- 
win, jun., London. 

1178. Paper, J. H. Oberhaensli, London. 

1179. HorsEsHoEs, &c., M. J. Rowley and J. G. John- 
son, London. 

1180. BREECH-LOaDING FiRE-aRMS, L. Stackfleth, 
London. 

1181. Larses, M. F. Starke and M. Weinrebe, London. 

1182, INDIA-RUBBER Boots and SxHugs, W. D. Hutchin- 
son, London. 

1183. SupporTiING LANTERNS, &c., R. E. B. Crompton, 
London. 

1184. Water Meters, A. J. Boult.—(J. G. Richert, 
Sweden.) 

1185. SypHons for FLusHina CisTERNS, A. J. Boult.— 
(J. G. Richert, Sweden.) 

1186. AUTOMATICALLY EXTINGUISHING Gas Lamps, A. 


rand, London. 
1187. Stoprine and StartTinG TraM-cars, A, Le-Grand, 


mdon. 

1188. AppLyinc Cork Rinos to Borris, 8. A. Bull, 
London. 

1189. Car CoupLers, N. W. Hawkenson, London. 

1190. Rotts for Repucine Op Rais to Fiat Bars, 
E. D. Wassell, Pittsburgh, U 8. 

1191. BusHEs tor the Buno-HoLes of Casks, W. R. 
Lake.—(W. Kromer, —_ 

1192. INsuLaTING Stanvs, O. EK. Woodhouse and F. L. 
Rawson, London. 

1193. INcANDESCENT ELEctTrRIC Lamps, O. E. Woodhouse 
and F. L. Rawson, London. 

1194. Incanpescence Gas Licuts, F. L. Rawson, 
London. 

1195. IncanprEscence Gas Licuts, F. L. Rawson and 
T. V. Hughes, London. 

1196. AcruaTING MecHANisM for ELECTRO - STATIC 
Generators, J, G. Lorrain, London. 


27th January, 1886. 
1197. Sienatine, F, E. Stuart, London. 
1198. Sportine Guys, W. Ford, Birmingham. 
1199. SuspenpERs for Pictures, C 8. Snell, London. 
1200. Inrants’ Diapers and UNDERCLOTHING, T. 
Roberts, Manchester. 

1201. Serine for VeLocirepss, A. Peddie, London. 
1202. AUTOMATICALLY INSERTING PRESS PAPERS BE- 
TWEEN the Foups of Ciorn, J. » Glasgow. 

1208. Savina Lire at Sea, A. Turner, Manchester. 
1204. CuRLED or Loopep Woven Fasric, H. Lister, 


ax, 
1205. Sean Sxrin, &c., Prep Fasrics, H. Lister, 
Halifax. 


1206. Cuimney Cowl, G. Whitehead, Rochdale. 

1207. Cork currine Macuine, J. F. Russell, London. 
1208. SHoxs for Horses, J. Monk, lax. 
1209. Racquets for Lawn-TENNIs, C. R. Heap, London. 
1210. Mercuriat Gavogs, H. J. H. King, Newmarket. 
1211. Spuirtine F. i We Brooker, Bootle. 
1212, Rattway Covup.ines for the Protection of Lire, 

W. H. Adcock, Fazely. 
1218, AUTOMATICALLY STRIPPING OuT Press PAPERS 








from the Fotps of Woven Fasrics, J. Marshall, 
Ow, 


1214. Reservoir Pen Hoipers, M. Myers and E. 
Hunt, Birmingham. 
1215. ComBinaTION Cramp, CuTTER, and Compass, T. 
Dredge, Birmingham, 
1216. CupBpoarD FasTenincs, T. Causnett and R, 
ley, Birmingham. 
1217. PuncHEep or PreRFORATED COVERED Jars, J. 
rts, Newcastle-on-Tyne. 
1218, Basin for Drain GuLLigs, C. Glossop, Sheffield. 
1219, Securine LeNortHs of FLEXIBLE Hose TOGETHER 
C. Darrah, jun., London. 
1220. Exectric Ciocks, J. Cassey and J. F. Dixon, 
ingham. 
1221. Sarety AppLiaNces for TRAVELLING CRANEs, A, 
Hewlett and J. Laithwaite, Liverpoo 
222. Treating Matt Extracts, E. R. Southby, 


mdon. 
1223. ATTacHING Screws to Ironwork, T. 8. Price, 


ndon. 
1224. Sewinc Macuines, J. Laird, Belfast. 

1225, Menu Carps or TaBLets, C. Keywort, London. 
1226. CHaRGiING and DrawinG Gas KeToRTS, J. West, 


London. 
—— or Lip for Jucs, W. H. Shaw, Stafford- 


e. 
1228, Furnaces, H. Thompson, London. 
1229. BLowi1ne House Fires, E. Brookes, London. 
1230. Securninc Door Knoss on taeir SPINDLEs, J. W. 
‘ord, London. 
1231. Ser Harr-cuttinc Apparatus, H. 8, King.— 
(A. Manners, India.) 
1232, AMBULANCE StRetTcHERS, T. Whitelock, London. 
1233. FLusHING SyPHons, W. Bartholomew and E. A. 
Reynolds, London. 
1234. OintmENT for PRevenTING Mosquito Bites, M. 
Shirer, London. 
1235. INCANDESCENT Gas Licut, C. von Buch, London, 
1236. ADJUSTING WEIGHTS fur WEIGHING, CU. F. Ciark 
mdon. 
1237. Pipes for Smoxrne, 8. Watkins, London. 
1238, CuRLING or CorLinG Harr, M. Moore, London. 
1239, EMBossED MATERIAL for DecoratTinc WALLS, M. 
Conrath, London. 
1240. Emsossine Rous, M. Conrath, London. 
1241. OpTarnina Maenesia, A. Fould and ¥. Genre u, 
London. 
1242, HypravuLic Apparatus, M. B. Fontaine and E, 
Widmann, Londen. 
1243. Rerractory Bricks, &c., A. Fould and P. 
Genreau, London, 
1244. Tramway and other Roap Enoinss, R. C. Par- 
sons, London, 
1245. Press for Tennis and other Bats, A. J. Altman, 
London. 
1246. THERMO-ELECTRIC Pies, R. F. Venner, London. 
1247. Va.ves for Steam or other Enaines, H. Harford 
and C. F. Sutcliffe, London. 
1248. Wicks, C. H. Fitzmaurice, London. 
1249. Correr MILLs, G. A. Wilkins, London. 
1250. ELECTRICAL Contact Apparatus, C. O. Varley, 
London. 
1251. Transmission of Motive-power, W. R. Lake.— 
(PF. Fossati, Italy.) 
1252. Rartway Covup.ines, W. Dagnall, London. 
1253. DenTAL Encine, A. Jamieson, London. 
1254. PREVENTING COLLIERY ExpLosions, A. Kellar 
and W. Blakemore, Londun. 
1255. Pocket Fiasks, &c., H. A. Silver and W. 8. 
Bennett, London. 


28th January, 1886. 


1256. CarpInc Macuines, W. Cunningham, Glasgow. 

1257. LAWN-TENNIS Racquets or Bats, W. dykes, 
Wakefield. 

1258. Reoistsr for Cisterns, 8. Bunting, Dublin. 

1259. TreaTMENT of Sewace, 8. D. Cox and J. Cox, 
Bexley Heath. 

1260. Warminc the ComparRTMENTS of RalLway 
CaRRIAGES, R. Ashton, Heaton Mersey. 

1261, FitTeRine, &c., Szwace, &c., F. L. Jeyes, West- 

r 


minster. 

1262. Toous for Forminc Grooves in BortrLe Movutus, 

D. Rylands and B. Stoner, Barnsley. 

1263, Lamps, J. B. Fenby, Sutton Coldfield. 

1264. WritTING with FLuip Ink, G. Messervy, Jersey. 

1265. BuckuEs, J. Burgess, Manchester. 

1266. Fittinc SypHon and other Borries, W. Bruce 
and T. Ashmore, Liverpool. 

1267. HorsesHoes. W. Trobe, jun., South Shields. 

1268. Ciocks, J. Fellheimer.—(D. Chase, United States.) 

1269. CHECKING, &c., the NuMBER of Persons ENTER- 
ING and Leavine Tram-cars, &c., W. H. Gittens and 
W. Hunter, Liverpool. 

1270. Hatr-pins, F. Goodman, London. 

1271. InpicatT1ING the Direction of WorKING of MARINE 
Enaines, C. MacLeod, Live: 1. 

1272. Non-suippinc Conical TuninG Pin for PIano- 
ForTES, J. 8. Brenchley, London. 

1273. Coupyines for RKaitway Ro.uine Stock, C. 
Goddard, London. 

1274. ENveLopes, W. and J. 8. Hughes, Portmadoc. 
—23rd October, 1885. 

1275. A TREE Pruner, G., R. H., and A. H. Coppin, 
Addington. 

1276. Brooms and Brusues, A. Reside, London. 

1277. Urisisinc CLockwork as a Motive Power, E. 
Sauze, London. 

1278. PReparinG Fiax for Spinnina, J. C. Mewburn. 
—(C. Droulers- Vernier, France.) 

1279. ScaNDINAVIAN Pap.ocks, J., D., and A. Minors, 
London. 

1280. Gaucine Macurnes, B. Wright, London. 

1281. Wire Frame for Baas, D. Allport, London. ; 

1282. Securrne Door Knozs to their SPINDLEs, J. B. 
oO’ ghan, London. 

1283. Securina Cuairs to METALLIC SLEEPERS, J. G. 

, London. 

1284. REGULATING ELEcTRICAL CURRENTS, J. A. King- 
don, London. 

1285. CanpLE Lamps, C. W. Blackman, London. 

1286. Cases or Covers for Books, R. Leighton and A. 
E. Adlard, London. 

1287. PorTaBLE Brusnes, F. Mitchell, London. 

1288. Optaininc Compounps of CoBaLt, G. Perry.— 
(M. Perry, New South Wales.) 

1289. OpTaINING Compounps of CoBaLt, G. Perry.— 
(M. Perry, New South Wales.) : 

1290. ATTACHMENT to Fire-arMs, G. Flaischlen, 
London. 

1291. Hotpers for Friinc Papers, F. Miller, London. 


1292. TeLkpHonges, H. Edmunds.—({S. Thornberry, 
United States.) ; 
1293. Finincs for Matt, &c., Liquors, C. J. Pickthall, 


ndon. 
29th Januasy, 1886. 


1294. ConsrrucTinGc Rackets for Tennis, &c., F. L. 
Jeyes, London. : 

1295. Pins for Broocues, J. W. Evans, Birmingham. 

1296. Jack Cranes, C. Priestland, Aston. 

1297, Raisine the Covers of Biscuit Boxes, &c., E. T. 
and H. F. Woolley, Birmingham. ; 

1298. SHip-sTEERING APPARATUS, W. Hewitt, R. Roger, 
and H. T. Robson, Stockton-on-Tees. ' 

1299. RING-SPINNING FRAMES, 8. Tweedale, Halifax. 

1300. Looms for Weaviic, W. Thompson and R. Heaps, 
Halifax. 

1801, Lock1ne Bicycuzs, &c., C. Church, London. 

1302. = Gass TABLETS, &., J. 
Evans, jun , Bii gham. 

1303. Deavans Cain for VeLocirepes, W. Deakin, 

irmingham. 

1804, peccmaneeme Water from Sups, &., C. and H. 
Nicholas, Landport. 

1305. yey - - aad Wacons, J. Beddall and 
F. W. Small, Openshaw. 

1306. Raisina and Lowertnc Giope and CHIMNEY 
GaLLeries of PararFin, &c., Lamp BURNERS, H. A. 
Walker and J. A. Ellis, Erdington. 

1807. APPARATUS to be FasTENED to the ORDINARY 
SHor of a Horse to PRevENT Siippina, A. Ashby 
and G, F. Gibbs, Luton. 
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1808. - ream G. and P. Hookham, Bir- 


mingham. 

1309. Resistance Boxes, G. A. Nussbaum, London. 

1310. TELEPHONE TransmitreRs, W. P. Thompson.— 
(£. 7. Gilliland, United States.) 

1811. Umpreia Sranps, C. West, London. 

1312. Rartway Wacon, &c., Coupiines, T. Williams, 
Stockton-on-Tees. 

13818. IncaNDEscENT Lamp Houpers, W. A. 8. Benson, 
London. 

1314. Passaces for Fiurps, J. C. Merryweatker and C. 
J. W. Jakeman, London. 

1815. Wee ts, J. C. Merryweather and C. J. W. Jake- 
man, London. 

1316. Wasninc Macutnes, F. Welp, London. 

1317. Rotary Enornes, C. J. Rusher, London. 

1318. Avromatic CANDLE ExTINGuISsHER, L. Blumfeld. 
—+(C. Erhard, Germany.) 

1319. Exc.upine Draveuts from Doors, &c., J. Pick- 
stock, London. 

1320. Seconpary Batrerties, A. Reckenzaun, London. 

1321. Avromatic CoupLinec of Rattway CaRRIAGEs, G. 
W. Moon, London. 

1322. Portaste Evecrric BukGLaR ALARMS and 
Betts, L. C. Dettmar, London. 

1323. Lawn-TENNIS Nets, J. W. Bennett, London. 

1324, Extractine Fisres from Frerovs Piants, J. C. 
Mewburn.—(E. Lepage, France.) 

1325. Cooxinc Ranoes, R. Hunter and W. Moffatt, 
Glasgow. 

1326. Comptnep Sicat ELevators and Winp GavGEs, 
E. Harrison and W. J. Jeffery, London. 

1327. Inpicatinc the OverHEaTING of BEaRrNGs, R. 
Richards, London. 

1328. Sroppers for Bortries, &c., G. F. Redfern.—(C. 
Korthaus, Germany ) 

1829. Formina Moutps for Castine, F. Butterfield, 
London. 

1330. erie MiLk and Cream, W. McDonnell, 

mdon. 

1331. Szewrina Macarye Stanps, J. Wertheim, London. 

1332. Supportinc Wrnpow Sasues, E. J. Hill, London. 

1333. SincLE and DupLex Gas Buryers, T. Heron, 
London. 

1334. TELL-TALE TIMEKREPERS, J. Millar, London. 

1335. Trussine Casks, C. Hewitt, London. 

1236. Securinc in Pxiace Boxts, Nuts, &c., H. A. 
Gadsden, London. 

1337. EtectricaL Switcues, F. L. Rawson and J. H. 
Davies, London. 

1838. Cak WHEEL Truinc Macutnes, M. E. Dayton, 
London. 

13389. Rartway Bcrrers, F. J. Talbot, London. 

1340. DyNamo-ELEcTRIC Macuines, G. C. Fricker, 
Putney. 

1341. ApsusTABLE GLOBE or Suave Houpers for Lamps, 
T. Heron, London. 

1342, ANNEALING or TEMPERING METALLIC WIRE, A. 
K. Huntington, London. 

1343. Courtine for Rartway Goons Trucks, 8. Pettit 
and G. W. Pitt, London. 

1344. Daryinc Srockines, &c., W. L. Wise.—(P. E. 
Foucar, Germany.) 


30th January, 1886. 


1345. ANEMOMETER INDEPENDENT of Friction, W. H. 
Dines, Hershatn. 

1346. Pyramip Dravuouts, J. Hyde, Acton. 

1347. Avuromatic Coup.ines for RatLway VEHICLES, 
H. 8. Stewart, London. 

1348. ApsustinG the Seats of Tricycues, H. W. Green- 
field, London. 

1349. Ho_pEr for Gas GLopes and Fittineos, H. Harper, 
Birmirgham. 

1350, Lerrer-press Printers’ Cuases, J. B. Ellis, 
London. 

1351. Preventinc Down-pRAvUGHTS in CHIMNEYs, 
H J. B. Holland, Blackburn. 

1352. Furnaces, R. Scott, Newcastle-on-Tyne. 

1353, Macic-LANTERN Surpe Firtines, A. Phillips, 
jun., Manchester. 

E.Lecrrope for Seconpary Batreries, H. J. 

Allison.—{E. M. Gardner, United States.) 

1355. Ficurep Woven Faprics, E. Makin, jun., and 
H. W. Makin, Manchester. 

1356. Distinrecrine Wearinc AppaREL, A. Bradley, 
Salford. 

1357. CONVERTIBLE Desks, W. and F. H. Fisher, Bir- 
mingham. 

1358. Bicycies, 8. Lee, London. 

1359. Coatine and CLEANING MeTAL PiaTeEs, &c., J. R. 
Turnock, Loughor. 

1350. RarLpway Cuasrs, B. Rhodes, Bradford. 

1361. Forminc Designs on Woven Fasrics, J. and 
A. E. Walker, Halifax. . 

1362. CovupLine Rattway Trucks, &c., B. Schofield, 
Halifax. 

1363. Horse Ruos, W. and J. Terry, Halifax. 

1364. WATERPROOF GARMENTS, L. Mistovski, Man- 
chester. 

1365. INSTANTANEOUS PHOTOGRAPHIC DROP-SHUTTER, 

* T. Forrest, Pontypridd. 

1366. Or. Lamps, D. B. Morison, Hartlepool. 

1367. Inoporous Gas Ca.orirere, G. Kinnaird, 
Glasgow. 

1368. Cramprne the Corners of Picrure Frames, T.8. 
Payne, West Croydon. 

1369. Empryine Cesspoo.s, F. Piattini, London. 

1370. Hanp-cuarp for BarsMEN in Cricket, J. Jeffery, 
London. 

1371. Raistnc Water, &c., 8. H. Wright, Liverpool. 

1372. Frrepiaces, &c., J. 8. Watson and H. 8. Moor- 
wood, Sheffield. 

1378. Mat SHove s, T. Zschack, London. 

1874. Hanpies for PerampuLators, &c., C. Groom, 
London. 

1375. Gatvanic Batreriss, R. M. Baily, jun., and A. 
Grundy, London. 

1376. Cooxine Utenstt, F. 7. Bird, London. 

1377. Crnper Sirrer, F. J. Bird, London. 

1378. Carp and Letrer Stationery Rack, F. J. Bird, 
London. ‘ 

1379. Writinc INK VeEssEts and Sranps, D. Paton, 


ondon. 

1380. Irons, Hrxces, and Fasrenrines, J. J. Mazellet, 
London. 

1881. Reservorr Pen, J. D. Perrett, Glasgow. 

1382. CLeaRING Suarps’ ,.Moortnc and TELEGRAPH 
Cases, H. J. Eck and E. Archer, Clapham. 

1383. Twistinc or DovupiinGc Siivers, Yarns, &c., J. 
W. Shepherd, W. Ayrton, and R. Clegg, Manchester. 

1384. ManHoLe Door, H. J. Conolly, 8S. 8. Phillips, 
and H. F. Green, London. 

1385. Fastenine the Enps of BaLe Hoops, J. Watson, 
London. 

1386, SaeeT Metat TuBULAR Hanpues of SAUCEPANS, 
&e., C. F. Clark and J. L. Dubois, London. 

1387. Winpow, &c., CLEANERS, C. Price, London. 

1888. Frincinc TextiLe Fasrics, J. Booth and J. 
Woodhouse, London. 

1389. GrinprNc or Po.isHine Rops, Tupes, &c., W. 8. 
Boult and J. C. W. Stanley, London. 

1390. Paper Barret Casinos, W. 8. Boult, London. 

1391. Feepinc Furnaces with Fver, H. Maus, London. 

1392. Rapiat PaRaLtLe, TRAVELLER, G. B. Cutler, 
London. 

1393. Horsesnors, H. J. Haddan.—(A. B. Wiemann, 
Austria.) 

13%4. Motor Enornes, W. D. and 8. Priestman, Hull. 

1395. Governors for Motive Power Engines, T. 
Heather, London. 

1396. CoupLine Raitway Wacons, H. H. A. Schwarz, 
London. 

137. Lactnc Macuings, H. B. Payne and W. Campion, 
London. 

1898. Wire Fencrna, E. Fox, London. 

1339. Printine, &., Knirrep Fasrics, G. H. Nussey, 
London. 

1490. ManuracturRina, &c., Dry Gas Meters, G. Welch, 


on. 
1401. Pyevmatic CovupLers for Orcans, H. Booth, 
London. 


1402. Syow Piovos, R. C. C. White, London, 





1408. Jewe.uery, F. 8. Banks, London. 
1404. Scissors, &c., M. Pulvermann.—(Messrs. Gerrcs- 
heim and Son, Germany.) 
1405. Preventinc CrusHinc at TneatTres, J. H. 
Taylor, London. 
1406. Apparatus for CLeanine Srreets, B. G. D. 
ke, London. 
1407. Carrripce Cases, B. G. D. Cooke, London. 
1408. VENTILATING Sewers, W. Webb, Twickenham. 
1409. a for Rattway Porposes, O. Jones, 
ndon. 
1410. Incanpescent Evecrric Lamps, C. Bake, London. 
1411. BREECH-LOADING Fire-aRMs, T. Nordenfelt, 


mdon. 
1412. Door Marts, P. Fraser, Glasgow, 


lst February, 1886. 


1413, Openinc Gates by the Acency of Water, &c., 
H. Barcroft, Belfast. 

1414. Grass Titgs, J. Haley, Manchester. 

1415. Primary Exvecrric Batrertss, N. J. Contarini 
and T. Wrigley, London. 

1416. Fasteners for Gates, J. Fletcher, Durham. 

1417. Mountine Stereotype Puates, M. A. Gauntlett, 
Brighton. 

1418. Comprnation Seat Cover and Apron, W. Hussey, 
Birmingham. 

1419. Batt Bearinos, A. T. Shellard, Bristol. 

1420. CoaTine of Steam Pipes, &c., J. Payne, Cardiff. 

1421. GovERNING MARINE SCREW-PROPELLER ENGINES, 
G. T. Grey and G. Burnett, Durham. 

1422. Broocues, 8. Pearce, Birmingham. 

1423. Skips for Packrne, A. May, Glossop. 

1424 Apparatus for WasHinG Woven Fasrics, W. 
Birch, Manchester. 

1425. Numericat Inpicator, T. P. Hewitt, Prescot. 

1426. Parcet Carrier, H. A. Done, Sutton Coldfield. 

1427. Sree. Anvits, W. Chrimes, jun., Dudley. 

1428. Apparatus for StoppinG and STARTING VEHICLES, 
J. Monteith, Glasgow. 

1429. Rervector for Bituiarp Gas Licurs, T. Thorp, 
Whitefield. 

1130. Gas Reautators, R. Hargreaves and J. Bardsley, 
Mauchester. 

1431. Avuromatic Water Discnarcinc and Fire- 
ALARM Apparatus, G. Mills, Manchester. 

1432. Openinc the Lenses in Puotocrapny, F. C. 
Moore, Leeds. 

1433. Gas Encrnes, G. McGhee, Glasgow. 

1434. Horsesnoe for PREVENTING SLIPPING, J. Taylor, 
Ardwick. 

1435. SELF-MEASURING APPLIANCE, 8. A. Cooke, London. 

1436. Smoke Consuminc Furnaces, H. Rosicke, 
London. 

1437. Boots and Ssors, W. Yarwood, London. 

1438. Raris, C. D. Norton, London. 

1439. Pumps, J. Atkinson, London. 

TempPeRine Steet, P. Adie, Loudon. 
. InDExING by Carps, J. B. Burr, London. 
2. Burrer, W. A. Murray, London. 
43. Feepinc CLover Hvu.iers, M. E. Perring, 
Michigan, U.S. 

1444, Firg-escape, M. Ross, Glasgow. 

1445. Means for INpicaTinc when a LETTER has been 
Openep, L. A Groth.—(M. P. Herfurth, Soxony.) 

1446. Mera Casements, J. E Williams, London. 

1447. Puriryinc Gratin, A. G. Brookes.—(G. F. A. 
Neiderer and J. H. A. Kahl, Germany.) 

1448. Tips of Sprctacies, W. Baldwin, London. 

1449. Borne, &c., Macuines, R. Stanley, London. 

1450. Lock, P. Everitt, London. 

1451. Guipe-pLates, W. Atkinson, Bradford. 

1452. Openine. &., Fanuicnts, J. W. Shepherd, 
Bradford. 

1453. Reriectors, L. Sepulchre, London. 

1454. Type-writers, R. E. Morris, London. 

1455. RemovaB_e Couiars for any-sized Warr Beams, 
W. and G. R. Baker. London. 

1456. Fastzsers for Hampers, &c., W. P. Ellmore, 
London. 

1457. Heatinc Kiins for Dryinc Matt, &c., A. 8. 
Tomkins and F. A. Cracknall, London. 

1458 EL&cTRO-TELEGRaPHIC Apparatus, J. J. Ebel, 
New Charlton. 

1459. ILLUMINATING Gas and VoLaTILE Liquip HyprRo- 
CARBONS, J. L. Balfour and J. Lane, London. 

146”. Stanps for Ho.tpine Letters, &c., C. Johnson, 
London. 

1461. TsraTmMent of Beer Returns, &c., F. Faulkner 
and G. R Wilson, London. 

1462. Breepine Cacr for Domestic Birps, J. Agombar, 
London. 

1463. Hovpers for Penciis, &c., K. Stréssenreuther, 
London. 

1464. Mixinc, &c., CompusTiBLE CHARGES OPERATING 
Liquip Hyprocarpon Enornes, J. J. R. Humes, 
London. 

1465. BLuinc Water for Launpry, &c., Purposes, H. 
Horner, London. 

1466. Lapres’ WaTERPROOF GARMENTS, H. Franken- 
burg, Manchester. 

1467. Sarety Fastenrncs for RatLway 
Doors, &c., M. and T. Thomas, London. 

1468. AUTOMATICALLY Worktne the Points, &c., on 
Rattways, D. Hanna, London. 

1469. TeLEGRaPHIC Printinc AppaRAtus, E. Edwards. 
—{L. A. E. Parment, France.) 

1470. Recovery of Nicket from Scraps of Metat 
PLatTep or OrneRwise, H. H. Lake.—(La Société de 
Laminage du Nickel, France.) 

1471. CoupLincs on Raitway CARRIAGES, &c., W. and 
J. Boucher, London. 

1472. Batine Presses, H. G. Hansen and F, Mac- 
kenzie, London. 

1473. Covertna of Meta with Nicket, &., H. H 

Lake.—{La Société de Laminage du Nickel, France.) 

1474. Frre-exTINGUISHING ApPraRaTus, 8. Smirke, 
London. 

1475. Lamps for Burnina Pararrine O11, E. Patter- 
son and W. H. Strype, London. 

1476. Cuorrinc or Mincinc Macuine, J. J. Lane, 
London. 

1477. Snort Curtain Hoipers for Winpows, J. H. 
Weston, London. 

1478. ConTroLurnc the Fuiicar of Birps, A. M. 
Clark.—(R. Dennin, France.) 

1479. Fastener for Brace.ets, &c., E. Taylor and 8. 
Garside, London. 


CARRIAGE 








SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


332,693. Brake Biock, Robert S. C. Herman, Garden- 
ville, Md.—Filed May 10th, 1884. 

Claim.—(1) A brake block consisting of a brake shoe 
having ears b, which protect the sides of the rubber B, 
provided with a facing piece, and said rubber held in 
place by a set screw and supported on a projection c, 


332,693} 


which also receives the thrust, all constructed and 
arran, substantially as specified. (2) The combina- 
tion of a brake shoe A, having ears b and angular projec- 
tion c, with a rubber B having facing piece C, and held 
in place by a set screw ¢ and attached to the brake 
bar D, all constructed and substantially as 
and for the purpose set forth. 





332,619. Fopper Binver, Charles E. Moles, Whilmot, 
Ohio.—Filed October 21st, 1884. 

Claim.--In a temporary binder for straw, grain, &c., 

cam lever B, having a hook b! at one end and the eye 


332,619] 


» at the other, in combination with the pulley ¢ and a 

cord having a loop or ring, substantially as and for the 

purpose yo het ws 

332,675. Srurrimc-Box FoR Piston-Rops oF IcE 
Macuines, &c., George F. Ott, Philadelphia, Pa. 
—Filed November 11th, 1885. 

Claim.—(1) The combination, substantially as before 
set forth, of the stuffing-box having an oil cavity in 
the packing, a pump for forcing oil into said cavity, 
and a safety valve connected with said oil a 
(2) The combination, substantially as before set forth, 


(332,675) 
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of the stuffing-box, the skeleton separator ring in the 
packing, a pump for forcing oil into the cavity formed 
by said separator ring in the packing. an oil well, and 
a safety valve within the oil well and connected with 
the said cavity in the packing. 


332,447. Gas Enoine, Cephas Shelburne, Richmond, 
Va.—Filed April 7th, 1885. 

Claim.—(1) In a gas motor engine, the combination 
of the cylinder A ioe | the enlarged end, the — 
C having the enlarged head working in the enlarged 
end of the cylinder, unobstructed port 7 in the 
cylinder, communicating with the outer air, and 
passage D provided with air and gas valves F and G. 
(2) In a gas motor engine, the combination of the 
cylinder A having the enlarged end, the piston C 
having the enlarged head working in the enlarged end 


= 
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of the cylinder, port + in the cylinder, communicating 
with the outerair, passage D, and ports } b?, communi- 
cating with the enlarged and reduced portions of the 
cylinder, air valve F at one end of ae gf D, gas 
valve G at opposite end thereof, perfora plate p 
between the gas valve G and the port b?, and discharge 
valve E, adapted to be opened just before the piston 
has uncovered the port b, substantially as described. 
(3) The combination, in a gas engine, of the cylinder 
A, piston C, air-jacket B!, and unobstructed ports rr? 
for keeping up a constant current of air in and aiound 
the piston, as and for the purpose specified. 


332,484. Compounp Enaine, Peter Brotherhood, Lam- 
beth, Surrey, England.—Filed February 12th, 1885. 

Claim.—The combination of a small or high-pressure 

cylinder with a larger or expansion epee single- 

acting and in line with the small cylinder, and a slide 

valve and ports so arran; that while the full 

sure acts constantly on the back of the smaller platon 

it acts on its front during the back stroke, the larger 


cylinder then discharging the exhaust, and during 
the forward stroke the fluid that had acted in front of 
the smaller piston expands into the larger cylinder 




















acting on the larger piston, substantially as herein 
described. 


382,'701. Ancnor Bott, William S. Craig, Springfield, 
Ohvo.—Filed April 14th, 1885. 

Claim.—(1) The combination, with the cylindrical 
tapered piece, of the cylindrical sleeve having three or 
more longitudinal openings and a similar number of 
legs adapted to be expanded by said tapered piece, 
and means for forcing said tapered piece into said 








sleeve, substantially as specified. (2) The combina- 
tion, with the sleeve having the longitudinal openings 
therein, of the tapered piece hollowed out and notched 
at the bottom thereof, and a bolt adapted to extend 
through said sleeve and screw into said tapered piece, 
which is correspondingly tapped, substantially as 
specified, 
332,754. Pier Joint, George R. Scott, Washington, 
D.C.—Filed November 3rd, 1885. 

Claim.—(1) In a pipe joint, the pipe A, having a 
continuation D, and a slightly shorter hub B surround- 
ing it, thus forming a recess in which are contained 


[332,754] 
Cc dé 




















the ribs a, in combination with the pipe C, telescoping 

over the continuation D of the pipe A, substantially as 

and for the purpose set forth. (2) In a pipe joint, the 
pipe A, having a continuation D, anda slightly shorter 
ub B, with the ribs a, in combination with the pipe 

C, anda rubber or packing ring d, substantially as 

and for the purpose described. 

332,793. PackinG For Piston-Rops, George H. Dick- 
son and John Dickson, Brooklyn, N.Y.—Filed Sep- 
tember 8th, 1885. 

Claim.—The packing B!, combined with the wedge 
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— A! A? A3 and a clamping gland, substantially as 
and for the purpose specified. 








Epps’s Cocoa.—GRATEFUL AND ComFoRTING.—"' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and bya 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately fi db age which may 
save us many heavy doctors’ bills, Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until streng enough to resist every 
tendency to disease. Hun of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We may escape manya fatal shaft by 
keeping ourselves well fortified with pure blood and a 
oo aye nourished frame.” —Civil Service Gazette. 

e simply with boiling water or milk. Sold only 
in kets, labelled—‘‘ James Errs & Co., Homco- 
pa 








Chemists, London.” Also makers of Epps’s 
rnoon Chocolate Essence,—[ADvr. } 
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LABOUR IN EUROPE. 
No. I. 

‘Tue standing instructions of the United States Govern- 
ment to its agents in foreign countries call for periodical 
information on all matters of commercial and public 
interest. In addition to the general subjects upon which 
the corisular and diplomatic officials are expected to inquire 
and report, at times special instructions are given to them 
concerning matters of distinct importance. Of the special 
questions, that of labour and wages is most important, 
since an understanding of the conditions of the existing 
relation of labour and wages to capital in other countries 
is neces to form a correct judgment upon questions 
affecting both the working classes and those who employ 
them. 

The importance of gaining such knowledge of the labour 
conditions of other countries was early recognised, and a 
compilation of the reports of the several consuls was pre- 
sented to Congress in 1879. This compilation, though the 
inquiries upon which it was based were of a limited nature, 
proved a valuable contribution to statistical knowledge. 
Its publication attracted much attention, and frequent 
demands have been made since for the periodical collection 
and publication of similar information. These demands 
resulted, in 1884, in the creation of a new administrative 
office, called the Bureau of Labour. Its duties are to 
collect information on the subject of labour, its hours, its 
relation to capital, and the saat of both men and 
women. A part of these duties had been anticipated by 
the Department of States issuing a circular to the consular 
officers in foreign countries, directing them to obtain and 
transmit the necessary information concerning the condi- 
tions of labour and wages in their respective districts. It 
is much to be regretted that there are no means in England 
of obtaining similar information. It is true that the con- 
suls in various foreign countries are expected to furnish 
reports on matters of interest, but as these are not done 
upon any system, we have to depend for our knowledge 
upon the reports of private inquirers or upon those of the 
United States consular officers. These latter are admirable, 
and worthy of imitation. An inquiry into the conditions 
of labour and wages in foreign countries, to be of any 
value, must be carried on simultaneously in all the 
countries by responsible agents. From the great expense, 
the difficulty a diane trustworthy reports, &c., few 
private inquirers are in a position to undertake the subject 
with any chance of success, and should they be successful, 
the results of their inquiries are published at a price that 
is virtually prohibitive. The collection and publication of 
periodical statistics as to the economic and social conditions 
of foreign countries can be only done properly by the 
Government, or some society to whom cost is no object. 
The necessity for the information is daily becoming 
greater, and in a short time the attention of Parliament 
will be called to it, and the establishment of an office 
similar to that recently erected in the United States pro- 
posed. The expense would not be great, the most part of 
the requisite machinery being in existence in the persons 
of the numerous consuls and agents abroad. 

At the present time, when there is so much depression 
of trade and so many conflicting theories as to the causes 
of it, there is the greatest want of a book giving the 
conditions of the working classes in the various countries 
of the world in a concise and popular form, and containing 
the facts only, being free from speculations and theories, 
and above all published at such a low price as to be within 
the reach of the masses. Such a work is the Reports 
from the consuls of the United States in relation to the 
state of labour in Europe. In a little fewer than 200 

ages it contains full information as to rates of wages, 
hae of labour, cost of food, clothing, rent, and social con- 
ditions of the people generally in Austria, Belgium, 
France, Germany, Great Britain, Holland, Italy, Portugal, 
Russia, Switzerland, and Turkey. In the reports from 
the various countries there is much difference. Though 
the same instructions were issued to all concerned in the 
inquiry, the reports are not of a uniform length or nature. 
The same features are variously dealt with. Some reports 
give greater prominence than others to particular trades, 
others deal more with the cost of living, others with the 
relations between employers and employed. They literally 
bristle with figures and tables, and may be safely pro- 
nounced to be the most valuable contributions towards a 
knowledge of the facts of the labour question that has 
ever appeared, and it should be in the hands of all engaged 
in industrial occupations or in any way interested in the 
matter. There has been issued a companion volume, enti- 
tled “History of Trade Guilds in oye dealing with the 
questions relating to organisations of Jabour in Europe, 
their history and present state, apprenticeship, trades 
unions, technical education, and all conditions and regula- 
tions relating to trade. Though not so interesting as the 
labour report, it is equally valuable. The two works 
together contain almost everything on the subject which 
they profess to treat of that is or can be known. The 
tirst-named work is interesting to the general reader, the 
latter is rather heavier reading, consisting chiefly of in- 
formation on technical subjects. Those interested in 
economic and labour statistics should read both the works, 
while the casual or general reader will find in the latter 
work much that is profitable in the consular reports, from 
Leipsic, in the history of trade guilds; from Genoa, on 
trade economy in that town; from Venice, on the trade 
guilds of the province; and from St. Petersburg on the 
Russian Artils, or associative labouring societies, That 
these works are hardly known in England may seem sur- 
prising. It may be partly due to the system under which 
the books of the United States Government, answering in 
description to our Blue Books, are published. They are 
neither advertised nor sold, only exchanged for the similar 
works of foreign Governments, and presented to certain 
institutions and museums. The consequence is that in the 
country of their origin the valuable information that they 
often contain is practically buried, while here their exist- 
ence is unknown, except from casual references to them 
in newspapers and periodicals, and even a complete list of 





the more modern ones can only be obtained with the 
greatest difficulty. 

A perusal of the labour report will prove to any im- 

rtial reader that, whatever may be the conditions of the 
abouring classes of Great Britain, it is much superior to 
that prevailing in many if not in all the continental 
nations. In some countries the artisan receives less than 
half the wages hour that he obtains in England, while 
the number of hours he works are longer by 50 per cent., 
the cost of what he considers the necessaries of life being 
equal if not greater. The foreign artisan contrives to live 
upon much lower wages than the British, because he lives 
in adifferent manner. The cost of the necessaries of life, 
according to our idea, do not show anything in the foreign 
artisan’s favour, as will be seen by the table of prices of 
food in Europe at the conclusion of this article. But in 
many countries he hardly ever uses any of them. The 
daily cost to the Italian workman is estimated at 8}d., 
made up as follows :—Coffee or liquor, 04d. ; bread, 24d. ; 
salted pork or fish, 1d.; cheese or fruit, 1d. ; maccaroni, 
13d. ; 8, cabbage, or other greens, 0}d.; wine (one 
pint), 14d. ; total, 84d. This diet is suitable to the climate, 
and is plentiful, much of it, especially vegetables, being 
within reach of the poorest. But again the Russian artisan, 
who lives in a very severe climate, and requires food 
approaching nearer to the English standard, pays for food 
onan average 5d. a day, or nearly only one-half of the 
above. This would seem to point to a very low price of 
the necessaries of life in Russia. 

There is an advantage to the continental workman in 
rent, it generally being lower than in England. One cause 
of the lowness of wages abroad is the great quantity of 
female labour. In some countries there are as many 
females as males working in mines, factories, &c., for as 
many hours, doing as much work, but receiving only half 
the wages of males. 

Into the important question of the relative value of the 
work done in various countries the report does not enter, 
confining itself strictly to conditions and facts. It would 
be interesting to know, for instance, if a German mechanic 
receives two-fifths only of the wages of an Englisn one, 
what are the proportions of the amount and value of the 
work done in each case. “ There are certain artificial and 
natural conditions which so generally affect the direct con- 
ditions of wages as to be entitled to consideration in 
any analytical examination of the conditions of labour, but 
from their abstruseness they are less evident to the general 
mind than the simple relations shown in the reports from 
the various districts.” 

Germany.—The German labourer excels in perseverance, 
patience under the most trying circumstances, industry, 
and economy. ‘These virtues enable him to sustain exist- 
ence in his own land on very low wages, and to accom- 

lish the greatest results in almost every field of labour. 

he relations between employer and employed, though in 
some districts pretty good, are, on the whole, violently 
antagonistic. But the entire labour conditions of 
Germany are in a transition state. In addition to the 
system of universal military service, socialism, and trades 
unions, the industry of Germany is affected by the laws 
concerning it being continually changed, and consequently 
the regulations and rules of industrial organisations have 
to be constantly altered. On the establishment of the 
Empire a general trade law was ed, and all the old 
regulations upon industries and their exercise abolished. 
By the legislation since, some of the old restrictions have 
been restored. Guilds are permitted, and have recovered 
some of their ancient privileges relating to trade control, 
and though membership of these bodies is purely volun- 
tary, attempts are being made to render it compulsory 
by prohibiting any master who does not belong to a 
guild from taking apprentices, Strict attention is paid to 
the subject of raising the education of the artisan, so as to 
enable him to compete with foreign workmanship. 
Apprentices are encouraged, and in some States compelled 
to attend the schools for further instruction which are 
held in the evenings and on Sunday mornings. The fees 
paid in these schools are low, and a certain proportion of 
the pupils are admitted free, especially those who left 
their primary school with a testimonial of proficiency in 
their studies. In some trades an apprentice before 
becoming a journeyman has to pass an examination 
before the elders of the trade guild, and upon failure 
he may be sent back to serve a further period until 
qualified. The results of these efforts at improvement 
are daily becoming more visible. In the last few years 
the German artisans have made great advances, and in 
some articles in which other countries excelled they now 
take the lead. Wages vary much in the different parts of 
the Empire. They are highest in Alsace-Lorraine, where 
a mechanic receives for a week of sixty hours 24s. 5d., 
and lowest in Silesia, being not two-thirds of that amount. 
In Hesse a nailmaker, with the assistance of his wife and 
children, and by working from five in the morning until 
eight in the evening, can earn from 10d. to 1s. 2d. a day. 
An important factor in the labour question of Germany is 
that of the labour dogs. The principal part of the 
haulage of the country is done by women and dogs 
harnessed together. Women do much of the manual 
labour, even in mining and foundry work. In some parts 
they accompany the coal carts through the cities, and 
put the coal in the cellars while the male driver sits on 
the seat. Their wages average about one-half those of 
men. The effects of such a life is not favourable to the 
development of domestic qualities, and the housekeeping 
of the working classes is of a most primitive kind. The 
Germans are a labouring people in the strictest sense of 
the a lead a frugal life, and are inadequately remu- 
nerated, 


Average Wages Paid per Week of Seventy-two Hours in Ironworks 


in Upper Silesia. a 

8. . 

zorpemen and first puddler 22 6 
Welder and hammerman ... 18 9 
Puddlers and shearers... ... ... 15 9 
Shearmen, smiths, and firemen 12 9 
Unskilled workmen and boys ... ceca Gi: ae 
SU  cacPi Score eae ake ee! gee eae aca 


Average Wages Paid per Week of Sixty-three Hours in Ironworks 
and Machine Shops in Barmen. 


a. d. 
Machinists... . 2010 
Locksmiths ... inne o 
Blacksmiths ... 17 5 
Turners ... 17 10 
Planers ... 16 0 
Drillers ... ... 145 
Model-makers 20 10 
Strikers... ... 15 10 
Mechanics 25 4 


Average Wages Paid per Week of Sixty Hours in Foundries, 
Ironworks, and Machine Shops in Bremen. 


s. d. 
Engineers and moulders 17 10 
Foremen boiler-makers ... ... ... 27 9 
Blacksmiths, strikers, and turners ... 17 10 
FO ee eee 7 4 
Labourers 13 11 


Average Wages Paid per Week of Sixty-six Hours in Foundries, 
Ironworks, and Machine Shops in Thuringia, 


Foundries : a a 
Casters ... 14 2 
Moulders or sade “eer emg: eg. “lene. Sawr’-<agn: 
EO cca gaa. Bis czas wees aes “Ken oes cma Oe 

Machine shops: 

Locksmiths and turners 13 8 
Boiler-smiths... ... ... 13 2 
Blacksmiths ... 12 6 
WOM. acs s.? 12 4 
Machine-builders ... 12 6 
Engineers ee ee ee 
MII 255.) Sever sca” See een acw “Ske ae ake QE 
Labourers... .. are 9 2 


In the iron and steel works in Rhineland and West- 
gen mechanics earn on an average 17s. 3d. a week. In 
is establishment at Essen Mr. Krupp gives the average 
wages paid per day to his mechanics at 2s, 6d. 
Average Wages Paid per Week of from Sixty to Seventy-two Hours 
in Mines in Silesia. 


Zine 

Coal. Iron and 

lead. 

s. d, s. d. 8. d. 

Miners ... «8 3 10 5 10 0 
Labourers a ee a 7 8 8 3 
Women... ae. Se 41 46 
Boys Rass eee caddunsdag a, '< % 4 6 

* Outside labourers in coal-mines. 


Average Wages Paid per Month in Mines in the District of 
rmen. 


Colliers : £s. d. 
Underground, eight hoursaday ... ... 6 6 6 
Hewer, first-class, eight hours a day ... 6 4 2 

»» second-class “a a wan ae ao & BO 
Labourer, twelve hoursaday ... ... ... ... 216 6 
Woman (in lead and silver mines), twelve hours 

MOM secs ide seas eg leds? axe dea 20 2 

Boy, tenhoursaday ... ... ... 1ll 9 
Average Wages Paid per Week of Sixty Hours in Shipyards. 
Bremen. Stettin. 

Iron shipbuilding : s. d. 8s. d. 
BOM cc as sts es ws. BBS a 
Iron finishers ... .., 24 10 16 7 
Planers and turners 27 9 14 5 
Rivetters ... e 27 9 15 5 
Blacksmiths 27 9 18 6 
Strikers... 17 10 — 
Brass-fitters 22 6 16 7 
Painters ... 16 1 12 11 








THE ROYAL INSTITUTION. 


THE GREAT ICE AGE. 

On Saturday, January 23rd last, Professor R. S. Ball, LL.D., 
Astronomer Royal of Ireland, closed his series of three lectures 
“On the Great Ice Age,” of which the following is a summary. 
He began by exhibiting some stones scratched and furrowed by 
glacial action, found in the boulder clay of Clew Bay, Ireland, 
and said that the markings were analogous to cuneiform writing, 
for they were indentations which scientific men had interpreted 
by long and assiduous research. At some prehistoric period, 
all the United Kingdom, and a great part of the Northern hemi- 
sphere, had been covered with ice hundreds of feet thick, having 
a slow motion of its own as possessed by present Alpine glaciers. 
Every square inch of a column of ice 500ft. high would exert a 
pressure of 200 lb. to the square inch upon the soil beneath—a 
pressure as great as that inside the boiler of an express engine. 
In its slow motion it crushed some of the rock beneath to 
powder, and scratched and furrowed other pieces, to form 
beds of clay and stones like those at Clew Bay. The presence 
of these continents of ice implied great heat at another part of 
the world, for unless heat evaporated water at one place, it 
could not fall at another as rain and snow, to form glaciers. 
Alpine glaciers are small as compared with those of the great 
ice age, but at present the Southern hemisphere is passing 
through a sub-glacial epoch; in such epochs, great and small, 
but one pole of the earth is affected at one time, and both poles 
have experienced not one, but several, great ice ages, between 
which a temperate climate has prevailed, as indicated by geo- 
logical strata. 

After setting forth that changes in the earth’s axis, changes 
in solar heat, and changes in temperature caused by an assumed 
occasional nearness of other suns, are in his belief untenable as 
explanatory of the great glacial epochs, he said that the pertur- 
bations set up by other planets, especially Venus, Mars, and 
Jupiter, cause variations of the ellipse in which the earth travels 
round thesun. He also stated the laws by which the length of that 
ellipse never varies, and the sun is always in one of the foci of 
the ellipse. The perturbations cause the ellipse to vary in 
breadth, so that it has a kind of breathing motion, but extend- 
ing over vast lengths of time. At present the orbit of the earth 
is so little elliptical, that a diagram of it would be thought to be 
a circle unless it were measured. Assuming, however, that its 
ellipticity were now large, the position of affairs may be explained 
by the accompanying dia- 
gram. In this diagram 
assume E to represent the 
sun, H the summer posi- 
tion of the North Pole of 
the earth when the earth 
is moving in an elliptical 
orbit, and K its winter 
position; the black spot 
marked on the earth indi- 
cates the North Pole, Itis 








a mathematically demonstrated fact that in passing over 
the portion of the orbit to the left of the line BC, the 
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earth would receive as much heat as when passing over the 
greater length of orbit to the right of that line. The same holds 
good with the lengths of orbit to the right and left of the line 
A D, or any other straight line drawn through the sun and orbit. 
Also, in passing from A to B it receives as much heat as when 
passing from C to D, but its velocity of motion is much greater 
the nearer it is to the sun. Under these conditions the heat of 
the North Pole is intense during the short summer, and the 
cold of that Pole equally intense during the long winger; in fact, 
then giving a sufficiently low temperature to account for a 
glacial epoch. But, said the lecturer, the objection has been 
raised that as the earth receives the same amount of heat in all 
during its short summer as it does during its long winter, these 
two conditions should balance each other, and keep up an equable 
temperature. The reply, he said, is, that its motion being so 
much slower in the winter, it receives that same amount of heat 
in a different way. For instance, if a horse wanted 30 lb. of 
food a day, but received 40 lb. a day during one part of the 
year and 20 lb. a day during the other part, he would feel that 
in the latter part of the year he was passing through a glacial 
epoch, and that its extra length was no compensation. Taking 
these facts into consideration, also the precession of the equinoxes, 
it seems that the southern and northern hemispheres pass alter- 
nately through glacial epochs, and that it takes 13,000 years, 
which is nothing in astronomy, to transfer the maximum of 
glaciation from one pole tothe other. In causing perturbations 
of the earth, Jupiter being so far off exercises an attraction half 
that of Venus. Even the host of little planets between Mars 
and Jupiter have each a trifling influence; the smallest of them 
gives a pull strong enough to break a chair cable like that over 
the Brooklyn Suspension Bridge. Sirius, one of the nearest of 
the fixed stars, exercises a strain of perhaps 7 or 8 tons, but 
Venus, Mars, and Jupiter are exceedingly potent agents. These 
planets, by setting up glacial periods, once ground down and 
mixed the boulder clay, which men have since dug up and burnt 
into bricks to build the mighty city of London. 


THE WAVE THEORY OF LIGHT. 

On Friday, January 22nd, Professor Tyndall delivered a lecture 
on “Thomas Young, and the Wave Theory.” It was largely a 
digest of Peacock’s “ Life of Young.” Sir W. Bowman presided. 
Among the listeners were the Earl of Rosse, Earl Percy, and 
some of the leading men of science of the day. Young, it was 
stated, was a Quaker, and a man of good conversational powers, 
although he never became so popular as a public lecturer as his 
successors at the Royal Institution, Davy and Faraday. He 
did not originate the wave theory of light, but did much to 
establish it, in the face of the opposition of such high authorities 
as Newton and Lord Brougham. Young was the first to 
divulge the philosophy of the causes of the colours of mother- 
of-pearl, and other striated surfaces. He officiated at the 
Royal Institution at the beginning of the present century. 


IMPURITIES IN METALS, 
On Thursday, January 28th last, Mr. W. Chandler Roberts- 
Austen, F.R.S , Chemist of the Mint, delivered the first of four 
lectures upon “Metals as Affected by Small Quantities of 
Impurity.” He said that metallurgy has to deal at once with 
large masses and with small particles, for the influence of the 
latter upon the former is out of all proportion to their relative 
quantities, and their action may be chemical, or physical, or 
both. Minute impurities in metallic copper would render, he 
said, ocean telegraphy impossible. Geber proved that the “cry” 
of tin, or the nvise which it makes when bent, can be removed 
by purification. Arsenic in the most minute proportion will 
restore the cry of tin, and its action in this respect has been 
known at least since the third century of our era; arsenic makes 
tin as brittle as zinc. The fact that such small proportions of 
foreign matter so alter the character of metals, tended more 
than anything else to confirm the alchemists in the doctrine of 
transmutation, and encouraged them in their attempts to make 
gold by artificial means. A little arsenic in‘melted lead will 
make it more fluid, so that when poured down an inclined plane, 
say, of white paper, the lead will roll itself into small shot ; with 
the arsenic absent, it will merely chill in a black streak upon 
the paper. The speaker proved this by experiment, and invited 
attention to the following figures :— 
Analysis of Lead Shot. 
Lead, with small quantities of antimony, iron, &€. .. 
SO. ys -b5, os we Sb Os Be be he Se 
Arsenic 


- 99°72 
0'16 
0°12 

100°00 

This proves what a very small proportion of arsenic is necessary 

to produce the effect. 

Zinc, said the lecturer, me)ts at 412 deg. C., and standard 
gold at about 900 deg. C., but if less than 0°2 per cent. of silica 
be added to gold, it will soften in the flame of a candle. This 
was demonstrated by experiment. A trace of antimony in 
melted lead will cause it to oxidise on the surface much more 
rapidly than would otherwise be the case, and by stirring the 
mass it is soon transformed into a kind of pasty oxide. Cad- 
mium also promotes the oxidation of pure melted lead, ard that 
too with a play of the most beautiful colours. Mr. Roberts- 
Austen proved this by illuminating the surface of the melted 
alloy with a beam of parallel rays from the electric lantern, and 
projecting upon the screen an image of the surface of the 
molten mass; as the films of oxide formed they were removed 
with a little scraper, to make way for fresh surfaces, having 
somewhat the colours of shot silks. He stated that it may not 
be generally known that copper can be gilt as well by the appli- 
cation of an alloy of lead and gold to its surface, as it can by an 
amalgam of mercury and gold. On the application of heat the 
copper absorbs the lead, and the gold is left on the surface, 
This process is recorded in a papyrus of the third century, now 
preserved at Leyden. 

The alchemists, he said, through several successive genera- 
tions down to the year 1746, authoritatively taught it to be a 
fact that all metals were composed of mercury and sulphur 
combined in different ways, and those of them who claimed to 
have made gold, almost invariably said that they had done so 
“by the aid of a powder received from a stranger.” Dr. James 
Price, of Guildford, a Fellow of the Royal Society, was the last 
of the alchemists who believed in the transmutation of the 
baser metals into gold ; he lived in the eighteenth century. Ray- 
mond Lully was confined in the Tower by one of the English 
kings, in order that he might make gold for the Mint. 

Even the illustrious Robert Boyle believed in the transmuta- 
tion of metals, because in the usual orthodox way he had 
“received from a stranger” a powder which would change 
1000 times its weight of gold into a baser substance, and he 
dul not see why the operation might not be reversed. He had 
probably made what is most dreaded at the Mint, an alloy of 
gold and lead. The lecturer here melted down one hundred 
sovereigns, and cast a little of the molten metal into a small 
bar, to show that the metal was strong and malleable, and 
tough. To the remaining greater bulk of the molten gold he, 
however, added trace of lead, and cast the mixture into a 





large thick bar, which when almost cold, and when held in the 
palm of the hand, broke into pieces upon being tapped with a 
hammer. A small trace of lead, he said, will reduce the break- 
ing strain of gold from 20 tons to the square inch to 5 tons, as 
indicated by a testing machine. ; 

He then stated that palladium will absorb 900 times its 
volume of hydrogen gas, and give it out again when heated. A 
remarkable discovery has recently been made in France, that 
an alloy of rhodium and lead will absorb nitrogen and oxygen, 
and when heated give them off, as gun-cotton does, with 
explosive violence. He placed a small piece of rhodium, con- 
taining 17 per cent. of lead, in a tube, and next withdrew the 
air from the tube by means of the Sprengel pump. The heat 
of a spirit flame was then applied to the end of the tube con- 
taining the piece of rhodium and lead, and the alloy broke up 
with a small explosion, filling the end of the tube with metallic 
dust. The gases liberated were chiefly the same as those given 
off by ignited gun-cotton. 








PETROLEUM LAMPS. 


IN many homes—even in those of the well-to-do—gas is sup- 
planted by the petroleum, or, as it is very commonly, however 
erroneously, designated “paraffine” lamp. Petroleum has been 
truly termed the poor man’s light. Improved methods of retin- 
ing, and more perfectly developed sources of supply and means 
of transport, have jointly rendered it a cheap and convenient 
source of domestic light, as well as as safe a one, on the whole, 
as It has also to the poor the distinguished advantage 
over the latter that it is paid for in detail, or just as it is 
used ; it is therefore divested of the evils of the credit system 
attending on the use of gas. In using the latter, the con- 
sumer is periodically called upon to pay a more or less heavy 
lump sum, the call being sometimes made at a very inopportune 
time for the poor debtor. A supply of petroleum, on the other 
hand, may be purchased for as small a sum as twopence at a 
time. The commodity, however, depends greatly for its use- 
fulness upon the lamp provided for its consumption ; and con- 
cerning lamps, it must be said that far more attention has been 
bestowed by those engaged upon their manufacture to make 
them beautiful than calculated to render them efficient light 
producers. We are willing to admit that the difficulties attend- 
ing the designing of a thoroughly good lamp are not easy to 
overcome, but that they are insurmountable has not yet been 

roved. 

, One chief drawback is the frequency with which the reservoir 
has to be replenished ; the oil chambers are usually so roughly 
proportioned to the size of the burner as to yield some ten 
hours’ light before they are quite emptied. No reasonable fault 
can be found with this, and some of the larger lamps contain as 
much as a twelve or fourteen-hour supply, theoretically. Prac- 
tically, however, not more than half this, even of the very best, 
petroleum can be burned, if the full lighting power of the 
burner is needed—and when is it not? After burning some 
time the flame becomes reduced in size and brilliancy, the 
reduction taking place in a time shurt in proportion to the 
inferiority of the oil. The cause is not far to seek, the failure 
of the flame is due to insufficient supply of fuel, owing to the 
increased height which it has to rise to reach the flame. In fact, 
it may be said that, if the distance between the surface of 
the oil and the foot of the flame exceeds 3in., the maximum 
power of the burner will not be secured. Of course a lamp will 
yield light, and tolerably good ligut, at a greater distance; but 
we repeat, not its maximum light. In order to attempt 
improvement with any prospect of success, it is necessary first 
to study the conditions present in the problem to be solved. A 
wick of a certain size must of necessity have a proportionate air 
supply, and this must reach the flame between its foot and the 
cover of the reservoir; at least, such seems the assumption of 
all existing lamp makers. How far it is justified we shall see 
presently. Judging by all existing lamps, it seems that a 
certain length of pipe or wick casing is considered necessary to 
preclude any danger of the heat of the lamp reaching the petro- 
leum in the reservoir in a degree high enough to cause explosion 
—a very prudent precaution certainly; but here, also, we may 
observe that the necessity for the great length of pipe present 
in large lamps has not been proved. To this also we shall 
presently return. 

Supposing the maximum distance between flame and fuel to 
be determined, then if the lamp is to be drained before 
requiring a fresh supply, evidently the bottom of the lamp, and 
not, as is now generally the case, some point about half-way 
down the reservoir, is the distance or space available for air 
space and fuel; we say nothing of wick pipe, because it will 
stand within the air space. Now the object aimed at, or which 
should be aimed at, is the production of a lamp that will burn 
some considerable number of hours without replenishing. 
Some standard of duration, however, must be fixed, and it must 
be a real, not an imaginary one, as is the case at present where 
the capacity of a reservoir which is never emptied is the 
nominal standard. lf the vertical space at command is 
restricted, so also are its lateral dimensions, owing to the 
shadow thrown by the reservoir, and the extent of this shadow 
is, of course, measured by the distance apart of two lines drawn 
from the centre of the flame and produced tangentially past the 
diametrical points on the reservoir or to the table. 

We will now return to the assumption that all the air supply 
must reach the flame above the reservoir. We, with great 
respect for practical lamp makers, would ask why no attempts 
have been made to convey air up through a central pipe fixed 
in the middle of the reservoir to the flame? We leave the 
suggestive query to lamp makers to consider, contenting 
ourselves with observing that the method may probably 
be found to facilitate considerably the reduction of distance 
between flame and fuel—admitting, however, that in propor- 
tion as the flame is brought near the reservoir, so also 
is the shadow enlarged; but then, if transparent glass 
receivers are used, its intensity will be almost totally done away 
with, while the evils of bulk and top-heaviness attendant upon 
very shallow receivers of large diameter may be reduced, and 
also, coming to the short wick pipe danger, the central air pipe 
would have a sensible effect in keeping the receiver and its 
contents cool, and thus counteracting the supposed danger due 
to the use of sucha pipe. In any case, the danger of a short 
pipe cannot be ascribed to its high temperature acting on the 
oil, because there is always an air space between the two, and if 
the oil be of the legally low-flashing point, no danger need be 
apprehended. 

A prize might well be offered for a petroleum lamp whose 
overthrow, whether by accident or when used as a missile while 
alight, shall be least likely to prove the origin of a fire. Apropos 
also of this subject, we would point out that one element of 
safety lies ready to the hands of lamp makers, viz., the filling 
up of at least half the capacity of all the reservoirs of the lamps 
they now have in stock with some light incombustible material ; 
the oil usually in such places is never burned in any other way 
than when set alight in the manner we have just indicated, and 





therefore better that it should be conspicuous by its absence by 
excluding the petroleum from access to the incombustible sub- 
stance, under ordinary circumstances ; but arranging that in 
case of overthrow it could serve toabsorb and keep in tolerably 
safe custody a portion, at least, of the petroleum at present free 
to flow flaming over and between the boards of the flooring. 
Thus at once, space at present only forming a magazine of com- 
bustible stuff, to the common danger, would be converted into 
a tolerable source of safety. 








WATER SUPPLY OF SMALL TOWNS. 


WALLINGFORD. 


For some years past the Corporation of Wallingford, Berks, 
had under consideration, or caused other people to consider for 
them, the establishment of an improved water supply for the 
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town, which was dependent almost exclusively upon shallow 
wells or land springs. Mr. W. A. Ripley, of Bracknell, Berks, 
was consulted as to the most practicable scheme, and a gravitation | 
system being quite out of the question by reason of its great’ 
cost, he determined to ascertain whether a supply could not be’ 
economically obtained upon the spot, Accordingly in December, 
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1883, Mr. Ripley instructed Messrs. Le Grand and Sutcliff, of 


Bunhill-row, London—who had recently procured an abundant 
supply of water for the Moulsford County, Asylum in the 
adjoining parish—to sink one of their artesian bored tube wells. 
The site selected is a field adjoining the railway station and gas- 
works just outside the town, where the upper greensand forma- 
tion outcrops. This tube well consists of an outer tube or 
cylinder 84in. internal diameter. carried down toa depth of 16ft. 
as an extra precaution to exclude all surface water, and then the 
well tube proper was tightly driven through sundry beds of clay 
and soft stone to the depth of 40ft., below which the boring 
was continued into the denser beds of stone to the total depth 
of 58ft., as shown in the accompanying section of strata which 
has been sent us. In these lower beds an ample supply of 
water was found which rose to within a few feet of the surface, 
and which upon analysis proved pure in quality and suitable for 
domestic purposes, A trial pump was applied to the tube well, 
and run for seventy consecutive hours at the rate of 6000 
gallons per hour, without making any appreciable effect upon the 
head of the water. The existence of a copious supply being so 
far satisfactorily ascertained, the next step was the sinking of a 
dry pump pit, 10ft. 9in. deep, 6ft. diameter, constructed of 
brickwork set in cement, and encased with puddled clay, with a 
bottom of alternate layers of concrete and cement ; and upon 
its completion the upper tubes of the tube-well were removed 
and a stop-valve put on to keep the water from overflowing into 
the pump-pit. A water tower, of which an illustration is given, 
was built by Messrs. Brasher and Son, of Wallingford, the 
total height of which from the ground line to the top ridge 
is 58ft. The brickwork reaches to the height of 45ft., upon 
which is fixed the cast iron tank 6ft. deep, 21ft. square, capable 
of holding 15,000 gallons, and this is surmounted by an orna- 
mental tiled roof. A small building extending to the rear of 
the tower, as shown in the plan, forms the well-house, while the 
base of the tower constitutes the engine-room. The pumps, 
consisting of two 6in. ram plungers 18in. stroke, and capable of 
raising 6600 gallons per hour through a 6in. rising main 
deliver to the top of the tank 50ft. above the surface. These 
were supplied and fixed by Mr. S. Griffith, the Railway Foundry, 
Reading, who also furnished the two 6-horse power Otto gas 
engines, one of which easily works the pumps while the other is 
alay by. Thus, in case of need, they could be worked day and 
night, and raise over 150,000 gallons in twenty-four hours. The 
consumption of gas to raise 6600 gallons in an hour is 135 cubic 
feet, which at the high figure of 5s, 5d. per 1000 cubic feet, 
charged by the local gas company, only comes to 1°33d. per 
1000 gallons of water raised. 

Taken as a whole these waterworks may be considered unique, 
the supply of water being obtained by Le Grand and Sutcliff’s 
tube well system, dispensing with the usual costly shaft, while 
the introduction of gas engines as the motive power does away 
with the boilers, boiler-house, and chimney shaft, and secures a 
very cleanly appearance of the place in the absence of all coals 
and dirt. The trifling amount of attendance needed for the 
engine reduces the cost under this head to a minimum. The 
total cost of the artesian tube well, pumps, engines, and tower, 
including the cottage for the attendant and the boundary walls, 
amounts to but £2850. The cost of providing and laying the 
street mains, hydrants, valves, standposts, &., was £1450, 





Messrs, Evans Brothers, of Wolverhampton, being the contrac- | 
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tors, making the total cost of the whole scheme £4300. Thus 

it will be seen that where a supply of water is obtainable within | 
a reasonable distance below the surface, it is within the reach of | 
very small communities. Pumping for the supply of the town | 
was commenced in April last, since which time everything has | 
worked satisfactorily, while as to the supply of water, it may be | 
mentioned there has not been the least sign of falling off not- 

withstanding the exceptional dryness of the last summer. The | 
population of Wallingford is about 3000, and the rateable value | 
aout £10,000, so the water supply works need a comparatively | 
small rate to pay for them. | 








ROOTS’ IMPROVEMENTS IN BLOWERS AND 


PUMPS. 


THE Roots’ blower now being a well-known machine in this 
country, though of American origin, some account of its career | 
may be interesting to our readers. It consists of two revolving | 
vanes or abutments geared together so as to keep up constant | 
contact with each other, and with the internal periphery of a | 
pair of half cylinders. Its success is well-known-—so much so, | 








that the Roots’ blower is as much an article of commerce in the 
machinery world as is a portable engine or a screw-cutting lathe. 
The blower, as originally constructed, consisted of two vanes or 
abutments of a form not unlike the figure eight, revolving 
around each other, their relative positions being determined by 
wheel gearing, This form, though not scientifically correct, was 
sufficiently so to ensure an approximate contact when made of 
wood, and hence it formed an efficient machine for a cold blast ; 
but when used, as is now frequentlythe case, for exhausting hot 

, it became necessary that the revolvers be formed of iron. 
Then a difficulty arose as to the form of revolvers, as if made 
accurately to a semicircle they would not pass round each other, 
the curves not being of the correct form, and besides that, it 
necessitated that the whole of the surfaces of both revolvers 
should be swept over by a tool, rendering the formation a 


very expensive process. 
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This want of scientific accuracy in the original form led Mr. 
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Roots to improvements, and fresh patents were taken cut in 
1881 and 1882, and again in 1885. We will now shortly notice 
the four patents, which will possibly be the simplest way of 





pointing out the various improvements which have led to the 
1885 patent. This last seems to have reduced the difficulties of 
construction and manufacture so much, and is of so simple a 
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nature, that it is difficult to see how it is that the present form 
should not have been the one originally adopted. That years of 
labour and numerous experiments have been expended is 
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another illustration of the fact that even in the design of 
mechanical tools perfection is only attainable by perseverance 
and thought. Our illustrations clearly show the various stages 
which have been passed through, and we think the improve- 
ments will at once be appreciate. 

Fig. 1 represents the original Roots’ blower as constructed by 
Messrs. Thwaites and Carbutt, of Bradford, and now by others. 
1t is not an aceurate form—that is to say, that if the curves are 
true semicircles and closely geared the revolvers will not pass 
round each other. Fig. 2 is an illustration of the patent of 
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1881 The curves in this instance are more accurate, and only 
the convex surfaces are tooled over. In their formation, 
however, they require the use of several different centres 
and radii, which involves a difficulty in setting out, and 
hence expense in manufacture. Fig. 3 shows the mode of 
tooling the convex surfaces on an ordinary planing machine. 
Fig. 4 represents the next improvement and the mode of drilling 
out the curves, It will be seen not to differ much from Fig. 3. 
Fig. 5 shows the last constructed curve, which far exceeds those 
preceding it in simplicity of construction and efficiency. In 
this case both large and small curves are struck from one com- 
mon centre, thus reducing the construction to the utmost 
simplicity. By reference to Fig. 5 it will be seen that each half 
of the vane consists—on each side—of two large and two small 
curves, and that to produce these four curves only two centres 
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and two radii are employed. The centres are represented by the 
points A B and radii AC—AE, BD—BF._ Thus the two 
smaller curves are struck with radii A C and BD, and the larger 
with radii A E—B F from the centres A and B, which are found 
by exceedingly simple means, and also the radii. These being 
fully described in patent No. 10,323, 1885, it will be unnecessary 
tu describe them more fully here. 

As a pump, Messrs. Mather and Platt, of Salford, have taken 
a license to manufacture, and, we believe, have supplied several 
to her Majesty’s Government, the contractors of the Tay 
Bridge, and others. A very neat design of a combined engine 
and pump is being brought out by Mr. Okes, of Queen Victoria- 
street, the engine being by Mr. A. C. Mumford, of Colchester, 
who is acting as Mr. Roots’ agent in this country. 








THE EXPLOSIVE FORCES IN GAS ENGINES. 
On Thursday, the 28th January, Professor Ewing, University 
College, Dundee, exhibited before the Dundee Mechanical 
Society the model of a high-speed friction driving gear, which, 
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AIMOSPHER‘C LINE 

Maximum pressure, 211b. per square inch above atmosphere. 
Mixture, 1 volume of gas to 21 volumes of air. 

Temperature before ignition, 7 deg. C. 

Temperature after ignition, 400 deg. C. 

Time taken to describe diagram, 4 seconds. 


in conjunction with the late Professor Fleeming Jenkin, he had 
invented, The gear was stated to be specially applicable to 








cases in which power had to be transmitted from a low speed to 
a high speed shaft, or vice versa, as in driving dynamos, fans, 
saws, &c., and also in taking powers from a high speed electric 
motor. The principle of the mechanism was fully explained by 
Professor Ewing, and illustrated by a number of diagrams. In 
addition to its high efficiency or small loss of power in trans- 
mission, the invention is stated to have the advantage of giving 
great multiplication or reduction of speed in a very limited 
space. 


Fic.2 


SCALE 3 








ATMOSPHERIC LINE 


Maximum pressure, 33 1b, per square inch above atmosphere. 
Mixture, 1 volume of gas to 20 volumes of air. 

Temperature before ignition, 5 deg. C. 

Temperature after ignition, 618 deg. C. 

Time taken to describe diagram, 4 seconds. 


Mr. Geo. C. Douglas, Douglas Foundry, then read a paper 
“ On the Explosion of Gases, and the Rates of Cooling of various 
Mixtures of Coal Gas and Air.” It was illustrated by experi- 
ments. He stated that he had obtained diagrams with ratios of 
gas to air varying from ,{;th to jth. A two-chamber eudio- 
meter was used, the one chamber being separated from the 
other by means of a diaphragm of oiled paper, which was broken 
through by the explosion of the gas and air in the adjacent 
chamber when the mixture was ignited by the electric spark. 
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SCALE 4 





« ATMOSPHERIC LINE 


Maximum pressure, 631b. per square inch above atmosphere. 

Mixture, 1 volume of gas to 10 volumes of air. 

Temperature before ignition, 5 deg. C. 

Temperature after ignition, 1176 deg. C. 

Time taken to describe diagram, 4 seconds. 
An indicator moved by clockwork at a uniform speed gave a 
diagram showing the rate of cooling. Three of these diagrams 
are given. He stated that so far-as he knew he was the first 
who had investigated into the rate of cooling of such dilute 
ratios, The papers were attentively listened to, and the usual 
votes of thanks were accorded. 








A REVERBERATORY FURNACE HEATED WITH 
GASEOUS FUEL. 

Messrs. JoHN SHEWELL AND Co., engineers, Darlington, have 
just succeeded in making use of liquid fuel for the heating of a 
plate-bending furnace. The liquid fuel used is derived from 
gas tar, and is simply the residue after the more valuable con- 
stituents have been taken out. The burners and the general 
mode of application are similar to those adopted by Dr. Saddler, 
of Middlesbrough, for treating boiler furnaces, and substantially 
the same as were illustrated and described in a paper read before 
the Institution of Mechanical Engineers, on the use of liquid 
fuel, two or three years since. Messrs. J. Shewell and Co.’s 
furnace was originally built and used to burn coal. It then had 
a fire-grate running the full length on one side, the products of 
combustion being drawn off by a chimney on the other side, 
connected by several converging flues. The body of the furnace 
was made lift. by 3ft., and the coal-burning grate 15ft. by 
lft. 3in. This furnace, though it worked well enough for heat- 
ing plates up to a certain moderate temperature, was not 
found efficient when required to heat them up to a full 
red-heat for severe bending. It is obvious that it would 
be difficult to secure equality of temperature through- 
out the whole length of so narrow a grate, the ends 
whereof were, of course, further from the chimney than the 
middle. The consumption of fuel was excessive, and the quan- 
tity of plates heated in a given time relatively small. A few 
months since, having in hand an order for bridge work, requir- 
ing flooring plates $in. thick by about 2ft. 6in. broad by 12ft. 
long, and very deeply dished into the form of a trough, Messrs. 
J. Shewell and Co. determined to try the experiment of altering 
their furnace, so that it should be heated by liquid fuel. After 
many difficulties they seem to have succeeded perfectly in 
attaining their object. The old coal-burning grate was bricked 
up, as also the old flues. A new flue at the end of the furnace 
now connects it with the same chimney. There are three 
burners placed in a row at the other or door end of the furnace, 
but placed high enough not to interfere with the entrance or 
exit of the plates. The blocking appliances are immediately in 
front of the door, and in a line with the furnace, so that 


no time is lost in dealing with the plates after they 
are drawn out. Distant about 30ft. from the  fur- 
nace is a small vertical boiler, which supplies steam 


at 50 1b. per square inch above atmospheric pressure for inject- 
ing and spreading in the form of spray the liquid fuel, and 
inducing the air necessary to insure complete combustion. It 
has been found necessary to have a small drain pipe at the 
lowest part of the steam pipe between the boiler and the 
injectors, to make sure that the entering steam is free from 
water. It has also been found necessary to perforate the 
furnace door with a number of holes, so as to give easy access 
for the large quantity of air required for combustion. A steam 
jet has been placed in the chimney, and is found of great 
service to increase the draught before the furnace has obtained 
its higher temperatures. The liquid fuel is pumped into a small 
reservoir near the furnace, so situated that it can flow thence 
by gravity to each of the three injectors, where the supply is 
regulated by small taps. The liquid fuel is warmed in the 
supply reservoir to about its boiling point by a steam coil, and 
the steam is superheated to some extent by passing it through 
a circuitous pipe situated in the furnace chamber before it 
finally enters the injectors. The air is indeed the only 


requisite of combustion which enters cold. The time required 
to get up the heat of the furnace is about one and a-half 
hours. When the furnace is hot the time necessary for heating 
a din. thick plate toa full red heat is about twenty minutes. 





The value of the liquid fuel is at present 1d. per gallon. The 
consumption averages 11 gallons per hour. When the furnace 
is up to its full heat there is no smoke visible, indicating perfect 
combustion; but naturally there is smoke and imperfect com- 
bustion so long as the inflammable gases proceeding from the 
volatilisation of the fuel encounter chilling surfaces. The 
success of the whole system seems to depend on securing as 
high an initial heat as possible for all the elements of combus- 
tion as they enter the furnace. In the present case no attempt 
has been made to utilise the waste heat of the furnace for this 
purpose. If it could be done it would no doubt lead to con- 
siderable economy of fuel. Messrs. J. Shewell and Co. find, 
however, considerable advantage from the alteration of their 
furnace, irrespectively of fuel economy. They can heat twice 
as many plates per day as formerly, employing only the same 
number of workmen, and by reason of the higher and more 
equable temperature, fewer plates failin blocking. Altogether 
Messrs. J. Shewell and Co. seem to have made a valuable and 
successful experiment in what would appear to be a new direction. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 
(Before Mr. Justice MATHEW.) 
MUSGRAVE AND Sons (Limirep) v. Hick, HARGREAVES, AND Co, 


Tue trial of this action extended over six days. The 
action was between two firms of engineers at Bolton, and 
was brought for an alleged infringement of two patents of 
the plaintiffs, dated August 24, 1881, and February 6th, 1884, 
for improved safety starting gear for steam engines. The gear 
in question, which is known as a “‘ barring engine,” is applied 
to the fly-wheel of a larger engine in cases where the fly-wheel is 
too big to be started by the inconvenient and dangerous process of 
prising it round with a crowbar. The safety of the engine arose 
from an arrangement by which the barring engine was automati- 
cally thrown out of gear with the fly-wheel as soon as the latter 
attained a sufficient momentum of its own to move independently 
of the barring engine. In their first patent the plaintiffs effected 
this by an arrangement of pinions in a *‘ sun-and-planet”” movement 
—that is to say, a small pinion geared into cogs on the circumference 
of the fly-wheel, mounted on a radial arm or lever pivoting on the 
shaft from which motion was to be communicated to the fly-wheel, 
the shaft itself also carrying another pinion gearing into the small 
pinion. The shaft was driven bya worm and worm-wheel. In the 
second patent there was the same arrangement of a shaft driven by 
a worm and worm-wheel, but the connecting link between this shaft 
and the fly-wheel, instead of being formed by the sun-and-planet 
movement, was formed by a single pinion mounted loosely on the 
shaft by means of a radial slot, which enabled the pinion to be 
moved into gear with the fly-whecl by means of a lever, motion 
being communicated from the shaft to the pinion by means of a 
catch or tooth on the shaft bearing against a corresponding pro- 
jection on the pinion. In both these machines the movable pinion 
was held in gear with the fly-wheel by its own action against the 
cogs so long as the pinion was itself driving the fly-wheel, but as 
soon as the fly-wheel became the driver the pinion was thrown off 
and retired out of gear, partly by the impetus given to it by the 
fly-wheel and partly by the force of gravitation. In their specifi- 
cations the plaintiffs claimed the invention generally as described, 
and pestiediocte by the 1884 specification laid claim to the use of a 
slot which admitted of the pinion being moved and thrown out of 
gear by the wheel of the large engine, and the employment of a 
pinion “‘so mounted or supported that the pinion is kept engaged 
with the wheel of a large engine while driving it, and is allowed 
by means of a slot to move so as to be disengaged and thrown out 
ot gear by the action of the started wheel when it becomes the 
driver.” The machine which was alleged to infringe these patents 
was patented by the defendants in April, 1884. In this machine a 
worm similar to that in the other two acted upon a ‘* worm-wheel 
pinion,” which, instead of communicating motion to a shaft, was 
itself capable of moving into and out of gear with the fly-wheel, it 
being mounted on grooved blocks or slides, on which it could move 
to and fro horizontally. On setting the machine in motion a Jever 
or brake was applied to the side of the pinion opposite the worm, 
the effect of which would be that the worm itself would roll the 
pinion forward until it came into contact with the fly-wheel. The 
pinion was thrown off, as in the plaintiff’s hines, when the 
fly-wheel attained a higher momentum than the pinion, and was 
then further drawn away by means of springs. The defendants 
denied that this machine infringed either of the plaintiffs’ patents, 
and they further contended that if the plaintiffs’ specifications 
were to be construed so as to include the defendants’ invention, 
then the patents were bad as having been anticipated. The plain- 
tiffs contended that prior to their patents there had been no 
starting gear driven by power in which motion was communicated 
to the tly-wheel by means of a pinion capable of retiring automati- 
cally in the plane of the fly-wheel or a parallel plane. They urged 
that the defendants’ machine embodied all these essential features, 
and they particularly relied upon the grooved bearing by which 
the defendants’ pinion moved into and out of gear as a mechanical 
equivalent for the slot specifically claimed by the 1884 specification. 
The defendants’ case, on the other hand, was that their machine 
differed from the plaintiffs’ in several important features, among 
which were (1) that the pinion retired from the fly-wheel horizon- 
tally or in a radial line, while in the plaintiffs’ it retired at a tangent; 
and (2) that in the grooved or slotted bearing the object of the side 
guards was to prevent any lateral movement of the pinion—a 
totally different purpose to that served by the slot in the plaintiffs’ 
pinion, Asa result mainly of the former difference, the defend- 
ants’ machine was free from a serious defect alleged to exist in the 
plaintiffs—namely, that of the pinion jamming on its bearings 
when its teeth came end on against the teeth on the fly-wheel, or 
when it disengaged itself in certain relative positions of the notch 
on the shaft and that on the pinion, A great deal of evidence was 
given on this last point, the defendants seeking to show that the 
plaintiffs had discovered this defect and made various alterations— 
more or less unsuccessful and quite outside their specification— 
with the view of overcoming it, and the plaintiffs alleging that if 
such a defect existed at all it could be obviated by ordinary intelli- 
gence in construction. To illustrate this point experiments were 
eventually made in the presence of the learned Judge upon a 
machine shown by the plaintiffs in a room adjoining the Court. It 
was proved that no machine had yet been made for sale in accord- 
ance with the plaintiffs’ specification. A number of previous 
inventions were relied on by the defendants as showing an antici- 
pation of the plaintiffs’ patent if it was to be construed as covering 
the defendants’. The earliest of these was one applied by Messrs. 
Galloway to marine engines as early as 1870, in which a pinion 
actuated by a worm acted directly upon the large engine wheel, 
the worm in this case retreating by means of a slot in the worm- 
shaft. Models were also shown of an invention of the defendants 
in 1879, where motion was communicated to the fly-wheel from a 
shaft driven, as in the machines in dispute, by means of two pawls 
or arms bearing alternately upon the teeth in the fly-wheel. A 
great mass of expert evidence was given on the various mechanical 
questions at issue, among the witnesses being Sir Frederick 
Bramwell for the plaintiffs and Mr. John Imray for the defendants. 

Mr, JUSTICE THEW, who had taken time to consider his 
decision, on the 3rd inst, delivered judgment in favour of the defend- 
ants. His Lordship expressed himself as satisfied that there was a 
danger of jamming attached to the plaintiffs’ machine, and that in 
the defendants’ this danger was avoided by the employment of 
mechanical means essentially different. ether, hi rdship 
said, the plaintiffs’ specification of 1884 was to be as 
claiming a combination of old mechanical means for a new and 
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useful purpose or of old means and an essential part—viz., the 
slotted pinion—which was new, he—the learned Judge—failed to 
discover any imitation of the whole or of the essential new part in 
the defendants’ invention, and the plaintiffs, therefore, failed to 
establish any infringement of that patent. After discussing the 
patent of 1881, his Lordship observed that that patent seemed to 
him as far removed from the defendants’ as that of 1884, The 
plaintiffs and defendants seemed to have advanced on lines of 
invention that did not cross each other. His Lordship added that 
he desired to guard himself against being supposed to have ex- 
pressed any opinion upon the validity of the plaintiffs’ patent of 
1884, 

Judgement was accordingly given for the defendants, with costs, 

Sir Farrer HERSCHELL, Q.C., Mr. Aston, Q.C., and Mr. 
GOOpEVE appeared for the plaintiffs; and the Attorney-General 
(Sir RicHARD WEBSTER), Q.C., Mr. BovusriELp, and Mr, 
HARGREAVES for the defendants, 


CHANCERY DIVISION. 
(Before Vick-CHANCELLOR Bacon.) 
THE DRIFFIELD AND EAST RIDING PURE LINSEED CAKE COMPANY 
v. THE WATERLOO MILLS CAKE AND WAREHOUSING COMPANY. 

Tuis case raised for the first time the question whether a person 
threatened with an action for infringement may bring an action 
for damages if the threat be contained in a private letter. 

The Vick-CHANCELLOR decided that the plaintiffs were 
entitled to an injunction preventing further annoyance, but 
not to damages. The defendants must pay the costs of the 
action. 











CONTRAOTS OPEN. 


PADDLE-WHEEL ENGINES FOR THE INDIAN 
GOVERNMENT, 


Tue Indian Government requires tenders for paddle-whee 
engines for the Bengal Marine Service. The conditions of con- 
tract are as usual. 

(1) The work required under this specification consists of four 
pairs of compound diagonal direct-acting paddle-wheel engines, 
fitted with surface condensers and feathering wheels, with inde- 
pendent centrifugal pumps for circulating water in condensers. 
Two pairs are to be placed in one boat. The engines are to be 
arranged in general conformity with the drawings on page 124, 
and which are to be taken as merely showing the desired arrange- 
ment of machinery. Parties tendering may do so, if they please, 
upon designs more in accordance with their own patterns, but 
they must submit drawings with their tender in that case and a 
full specification. 

(2) Cylinders.—To be two in number for each pair of engines, to 
be of hard, close-grained iron, a mixture of Scotch No. 1, Blaen- 
avon and good clean scrap, the high-pressure cylinder to be 28in. in 
diameter and the low-pressure cylinder 53in, in diameter, both 
cylinders arranged for a 48in. stroke. The cylinders to be fitted 
with escape valve at either end having guards to prevent accidents. 
Drain cocks to be fitted at ends of cylinders and high-pressure slide 
casings with copper pipes to bilge. To be worked from the starting 
platform. A supplementary valve to be fitted on to the reservoir 
with a 2in. pipe, for the purpose of admitting steam to low- 
pressure slide casing to assist in starting the engines. The 
gear for working the same to be led to starting platform. 
The reservoir between cylinders to have a relief valve fitted 
capable of adjustment whilst engines are at work.  Indi- 
cator pipes with the necessary cocks and gear are to be fitted to 
either end of both cylinders for the purpose of taking off indicator 
cards, The cylinders to be felted in all parts, neatly covered with 
oe teak wood, tongued and grooved and secured by polished 

rass bands. The piston-rod and slide-rod glands to be fitted with 
brass bushes, and the stuffing boxes lined with brass, as shown in 
drawing. The high-pressure cylinder to be fitted with a false face 
for slide valve, of hard close-grained cast iron, secured with brass 
pins having countersunk cheese heads, 

(3) Cylinder Covers.—The cylinder covers to be in cast steel of 
single plate form ribbed, fitted with polished loose covers in steel 
plate secured to cover, the space between to be filled with felt. 

(4) Slide valves.—To be of the same mixture of iron as the 
cylinders, The high-pressure valve to be single-ported and fitted 
with expansion valve on back, and the low-pressure valve double- 

orted, with an approved arrangement for relieving pressure on 

k of both slide valves. Valves to be arranged to cut off at two- 
— of stroke. The doors of slide valve castings to be in cast 
steel, 

(5) Expansicn valve.—To be in cast iron, working on back of 
high-pressure valve, of the gridiron form; to be so arranged as to 
cut off steam at any portion of the stroke from two-twelfths to 
two-thirds. The hand gear for working the same to be led to 
starting platform. 

(6) Pistons.—To be in cast steel of the single plate form. Edge 
of junk ring to be flanged. The metallic rings to be in cast iron 
fitted with the usual steel springs, having solid blocks to carry 
weight of piston. Junk ring bolts to screw into brass nuts and the 
heads of bolts to have secure stops. 

(7) Piston-rods.—To be in steel, equal in strength from 26 to 28 
tons per square inch breaking strain. The nuts to secure rods to 
be on outside of pistonasshown, to suit ordinary spanner. Theupper 
end of piston-rod to be forged solid and cut out to take brasses 
sécured by steel cap bolts and nuts. The lower edge to be formed 
so as to receive guide block, brasses to be lined with Parsons’ white 
brass, No. 2, 

(8) Connecting-rods.—To be of forged steel of the same quality 
as piston-rods, of not less length than 9ft. 6in. centre to centre, to 
have T-end with stecl caps, bolts, and nuts, Brasses to be lined 
with Parsons’ white brass, No. 2. To have a solid key cast on 
under side of brasses and let into T-end of connecting-rod, as shown 
in drawing. The connecting-rods, brasses, straps, and bolts to be 
interchangeable. The lower end to be forked, long enough to 
allow of connecting-rod being turned up clear of piston-rod cap 
nuts, 

(9) Guide bars.—To be in forged steel, securely bolted to cylinder 
bottom and cross stay as shown in drawing. Oil ways to be cut 
on upper surface, and care to be taken to prevent them being run 
to outer edge. 

(10) Slipper for guide bar.—To he in two parts, joggled and 
bolted together, lined with Parsons’ white brass, No. 2; to be in 
cast steel. 

(11) Slide valve rods.—To be in steel, secured to valves by double 
nuts and stop pin at bottom end, and with cone and collar at top 
end. The rods to be guided at both ends, at lower ends by brass 
bush secured by pins to slide valve casing, and independent of the 
coverover end of rod. The upper ends to have an eye forged solid, 
fitted with steel bolts and nuts for adjusting rocking brasses carry- 
ing sweeps. The rod below this eye to be forged square, for the 
purpose of guiding the upper end; to have cast iron guides fitted 
to casings as shown in drawing. 

(12) Excentrics.—To be in cast iron, in halves to be bolted 
together with steel bolts and nuts carefully stopped. The straps 
to be of gun-metal, fitted. with steel bolts and nuts brought as 
close to side of excentric as possible, to have provision oast on for 
taking T ends of excentric rods, with through steel bolts and nuts. 

Lubricators to be cast on straps. 

(13) Eaxcentric rods,—To be in steel of flat section, to have forked 
ends fitted with adjustable brasses, steel bolts and nuts for attach- 
ment to sweeps. If found be gay these rods are to be trussed. 

(14) Sweeps.—To be in steel, not less in length than 15in. between 
centres. To be made of two bars with pins fo on the solid. 
The suspension bar for shifting sweeps to. be double, to be attached 
to go-ahead excentric pins, and to be fitted T-ended with adjustable 
brasses, steel bolts and nuts stopped. The starting shaft and levers 

to be in forged steel, the pins to be stopped in end of levers. 





Blocks for carrying starting shaft to be in cast iron, with steel bolts 
and nuts, 

(15) Expansion year.—Lever links and rods to be in steel; the 
links to be double, arranged generally as shown in drawing. The 
excentric and ring to be cast from same pattern as used for main 
slide gear. The gear for shifting radius bar to be carried to start- 
ing _—, having index plate marked to show the amount of 
cut-off, 

(16) Starting gear.—To be a combined arrangement, as shown in 
drawing, of hand and steam, with water-controlling cylinder, so 
that by placing the starting handle in any position the links may 
stand at the same proportionate part of stroke, to be so arranged 
that the steam or hand gear can 5 used independently, the steam 
cylinder to be not less in diameter than llin. All packing glands 
to be lined with brass, and all rods and pins to be in forged steel. 
The starting gear to be efficiently supported, and in general con- 
formity with the drawing; the supports in steel. 

(17) Crank shaft and crank pins.—To be arranged as shown in 
drawing, the crank pins and coupling to be cut from solid, the 
wing crank pin to be long enough to enter eye of paddle shaft 
crank, and to have the sides flattened for driving against gun-metal 
cod-piece in eye of paddle crank. The bearings of shaft to be not 
less than 104in, diameter and 144in. long; the crank pins to be not 
less than 10}in. diameter and 114in. long. The couplings to be 
used for coupling the two engines together are to have bolts fitted 
into taper holes, rimered out so as to insure good fitting bolts. 
Shafts to be in steel. 

(18) Main stay.—The main stay running from the plummer 
blocks to cylinders to be in forged steel. The main plummer 
block bolts to go through upper end, and the lower end fitted 
against faced provision cast on cylinders, secured by four-screwed 
pins having nuts at either end, turned and fitted into rimered 
holes; to have boss forged on for taking support, with double nuts. 

(19) Support for guide bar.—To be in steel, each guide bar to 
have separate supports, consisting of two steel stays extending 
from bottom frame to main stay, having nuts to carry cross beams 
supporting guide bar. The cross beams to be I-section cast in 
steel. 

(20) Air pump gear.—The levers to be double and all pins and 
side rods to be in steel. The main links to be T-ended, fitted with 
brass bearings and steel caps, bolts, and nuts, The air-pump rod 
through plunger and top nut to be in steel, with gun-metal box 
nut at bottom, the cross-head to be in steel and turned. The side 
links to have brass blocks and through steel bolts and nuts, the 
bolts to have solid collars. 

(21) Paddle shaft and crank.—To be in forged steel, the crank to 
be shrunk and keyed on to paddle-shaft. The crank eye to be 
fitted with gun-metal side pieces dovetailed into crank for taking 
flattened sides of crank-pin. The shaft to be not less than 10}in. 
diameter and 144in. long in entablature bearing, the outer bearing 
to be 12in. in diameter and 24in. long, the shaft to taper as shown 
in drawing. 

(22) Condensers.—To be in cast-iron, generally of the form 
shown in drawing. The tube-plate to be in rolled Muntz’s metal, 
drilled and tapped for in. outside diameter tubes, 18 B.W.G. 
thick, fitted with brass screwed ferrules, the ends of which next 
packing to be smoothly rounded in lathe. Tube-plate to be 1iin. 
thick. Tubes to contain not less than 70 per cent. of copper. ‘he 
cooling surface to be not less than 1250 square feet. The steam to 
be condensed externally and the circulating water to run twice 
through the tubes, entering top rows of tubes first from centrifugal 
pump. A brass cock to be fitted on to exhaust pipe for injecting 
soda solution. All bolts, studs, and nuts inside of condenser 
to be of Muntz’s metal. Drain cocks to be fitted as directed. 
The condenser, with tubes packed in place, to be tested with cold 
water pressure to 5 lb, per square inch before putting on doors. A 
supplementary supply pipe with regulating cock into condenser, for 
making good any loss of feed-water. The gear for opening and 
shutting same to be led to starting platform. Provisions to be cast 
on sides of condenser to form continuation of main frame, which 
is to be bolted to faced flanges on top of condenser, the bolts and 
nuts to be in steel and holes rimered out, 

(23) Air pump.—The barrel, plunger, and bucket with guard to 
be in gun-metal, the top and bottom chambers in cast iron, and so 
arranged that foot and delivery valves can be removed without 
disturbing other than the two doors, The cover guides and blocks 
for crosshead to be in cast iron. The cover to have gun-metal 
glands, the stuffing-box to be lined with gun-metal. Theair pump 
to be not less in capacity that 2lin. diameter and 20in. stroke. To 
be fitted with air valve and adjusting screw. The guides to be 
made in two pieces bolted together top and bottom, secured 
to — provision on air pump cover. Cover to be ribbed below 
guides. 

(24) Foot and delivery valves.—The seats and guards to be in 
gun-metal, the valves in india-rubber, and so arranged that the 
valves can be removed without lifting the seats. 

(25) Hot well.—To be in wrought iron, arranged with closed top 
and manhole door and air pipe, as shown on drawing. 

(26) Feed and bilge pumps.—To be one in number of each, the 
barrels in cast iron, plungers, glands, and bushes in gun-metal, the 
stuffing-boxes to be lined with gun-metal, each pump to be of not 
less capacity than 4}in. diameter and 20in. stroke. The feed 
pumps to be fitted with suction cock and snifting valve on pump 
and escape valve on delivery pipe. The valves and seats to be in 
gun-metal, with adjusting screws for regulating lift of delivery 
valves for feed, the feed pump to draw direct from hot well. The 
bilge per. two in number, fitted off same pattern as feed pumps 
to deliver overboard, fitted with roses and suction pipes in lead, 
and delivery pipe overboard in copper. 

(27) Entablature.—To be in cast iron of the box section and 
generally of the form shown in drawing, to be bolted to top of 
condenser with turned steel bolts and nuts and rimered holes. 
To be fitted with gun-metal bearings for main shaft lined with 
Parson’s white brass, the bolts to have solid collar, with nuts and 
caps to be in steel. The distance through stay with nuts to be in 
steel, and the thimbles in cast iron. The forward end of entabla- 
ture tu be secured to box beams by at least six steel bolts and nuts, 
with cast iron washer plates on fore side of beam; bolts, nuts, 
and washer plates to be provided. The palms of the two midship 
portions of entablature to have faced provision, as shown in 
drawing, for bolting together, but no bolt holes are to be drilled, 
but turned bolts 14in. diameter and nuts are to be provided. 

(28) Bottom connecting frame.—To be in cast iron of the box 
form, the ends to be planed and securely bolted to condenser 
and cylinders with turned steel bolts and nuts, the holes to be 
rimered out. The ‘provision for taking guide support to be faced 
in machine. 

(29) Holding-down bolts, nuts, dogs, and washers.—The necessary 
holding-down bolts, &c., to be in steel, and the whole to be pro- 
vided for use with engines. Holes to be cast in flanges about 1din. 
apart for lin. bolts. 

(30) Paddle-wheel.—The diameter of wheel to centre of motion 
to be 14ft. The floats to be feathering, with rings attached to arms 
inside and outside floats. The floats, eight in number, to be not 
less than 9ft. 3in. by 3ft. 3in., to be American elm, in two planks, 
with through fin. galvanised bolts and nuts, planed and chamfered 
as shown. ‘The pins for the floats to be cased in gun-metal, 
and the arms to be bushed with gun-metal. The gun-metal 
covering to pins is to be turned and the bushes to arms to be 
bored and turned. The arms to be in centre of bosses for 
carrying floats, and to have stops fitted to arms and 
rivetted on to rings behind each arm. Diagonal stays to be 
fitted through holes cast in bosses with double nuts on each side, to 
have T ends on to rings with two through bolts and double nuts, 
The rings to be butt jointed, with double butt plates and bolts 
and double nuts and rivets as shown. Athwartship stays to be as 

i as with T heads. All holes to be rimered out and the 
bolts to be a driving fit with square nuts, the bolts to be placed 
far enough apart to work close-ended spanner. Bolts tobe turned. 

.(81) Levers and brackets.—To be as shown on drawing. The 





123 


holes for pins to be bored out taper, and the pins turned in to fit, 
rivetted over to secure them in place, fitted with washers and split 
cotters beyond angle brackets. The pins for radius rods to be 
cased in brass, turned, to be fitted into lever in same manner as 
the larger pins, 

(32) Radius rods.—To be round bushed with gun-metal at both 
ends, and swelled in the centre. 

(33) Material for paddle-wheel gear.—The arms, radius rods, 
levers, and brackets to be in wrought iron. The gun-metal to be 
of the following mixture:—Tin, 20; copper, 112; zinc, 6. 
Specimen bushes will be required for analysis, at least two of each 
size. 

(84) Excentric whecl and support.—To be in cast iron, with steel 
pin coned and cottered into cast iron support, as shown in drawing. 
The excentric to be bushed with gun-metal, and the pin cased with 
gun-metal provision to be cast on carriage for taking fore and aft 
stays and vertical support. The pins for radius rods to be cased in 
gun-metal, and to have split cotter pins at end with stops under 
head. Bolts, nuts, and washers to be found for securing same to 
spring beam. 

(35) Paddle boss.—To be in cast iron. Provisions to be cast on 
for chipping so as to make a driving fit of arms into place. To be 
bored and fitted on to shaft with three keys, with thickening 
provisions cast on boss in wake of keyways. Diagonal holes for 
diagonal stays and facings for nuts to be cast on, to have two 
wrought iron rings bored and shrunk on to ends of boss, to be at 
least 4ft. Sin. in diameter. 

(36) Outer bearing.—To be in cast iron with gun-metal brass at 
lower side, on top side a light cast iron cover forming tallow-box, 
and secured into place by two wrorght iron straps, one on each 
side of tallow-box, and fastened with lin. screws and double nuts. 
To have loose plate in cast iron, with the necessary joggles, keys, 
bolts, and nuts for holding block and plate to outer bearing. 

(37) Stuffing-Lox for paddle shaft.—A stuffing box and gland, in 
halves, of cast iron, to be fitted on side of vessel as shown. 

(38) Throttle valve and year.—A throttle butterfly valve to be 
fitted to steam pipe, and the gear taken to starting platform. 
Valve casing and spindle to be in gun-metal. The whole to be 
easy of removal. 

39) Lubricators and pipes.—Brass lubricators to be fitted to all 
working bearings, of the ordinary form with worsteds. No soft 
solder to be used ; where necessary to be hard soldered. Pipes to 
lead oil as required, neatly fastened with brass clips for both ends 
of connecting rod. The lubricators to be fixed on supports and 
wipers to be fitted ; slide valves and cylinders to have lubricators 
as directed. 

(40) Donkey engines.—An approved donkey engine to be supplied 
of sufficient dimensions so as to be able to feed the boilers easily to 
pump from sea and hot well. To have delivery to deck, fitted with 
stufting-box on under side of deck and deck-plate, with short and 
long goose necks. Pump to have escape valve fitted. The valves 
and seats to be in gun-metal, capable of easy removal, and the 
delivery valves to be fitted with adjusting screws. All sea and hot 
well connections to be fitted. Three-way cocks are not to be used. 
A screw stop nozzle to be fitted on steam branch. To exhaust either 
into condenser or overboard, to be fitted with all pipes and con- 
nections. 

(41) Pipes.—Main steam pipes to be in copper in four lengths of 
10ft. each, with flanges and bolts and nuts, the flanges to be left 
loose. To be 64in. internal diameter, and thickness No. 5 B.W.G. 
The bend shown in drawing to be 64in. diameter, No. 4 B. W.G. thick. 
Feed pipes to be in copper 2?in. in diameter, No. 10 b. W.G. thick. 
Six lengths of 10ft., with loose flanges, with bolts and nuts. Don- 
key feed pipes to be in copper, 2}in. in diameter, No. 10 B.W.G. 
Four lengths of 10ft., with loose flanges and bolts and nuts. Pipes 
for circulating water to be arranged as shown in drawing. The 
suction and delivery pipes to have loose flanges, except where they 
join condenser, and pumps to be No, 10 B.W.G. Exhaust pipe from 
low-pressure cylinder to be fitted in place, 124in. inside diameter, 
No. 10 B.W.G. Pipes to starting engine for steam and exhaust. 
The steam pipes to be in four 10ft. lengths, with loose flanges, bolts, 
and nuts. Theexhaust pipes to lead to condenser, fitted in place. 
Donkey steam pipes, in four 10ft. lengths, No. 10 B. W.G., with all 
flanges loose, bolts and nuts. 

Donkey exhaustinto condenser and overboard to be fitted in place. 
Bilge suction pipe and rose box to be in lead, arranged as shown in 
drawing. Bilge discharge pipes to be in copper, in two 10ft. 
lengths, with flanges, bolts, and nuts; thickness, 12 B.W.G. 
Steam and exhaust pipes to circulating engine. Steam to be in 
10ft. lengths, with all flanges left loose, and bolts and nuts, 
Exhaust pipes fitted in place. All bends, pipes, &c., shown in 
drawing to be fitted independent of those specified. All pipes 
subjected to the pressure of steam to be proved toa pressure of 
180 lb. per square inch by cold water. 

(42) Circulating pump and engine.—An independent centrifugal 
pump to be fitted of an approved form, with an approved single- 
acting expansion engine. 

(43) Gauges.—One steam gauge marked to 180 Ib., one vacuum 
gauge, and one compound gauge for receiver, the whole to be of 
Bourdon’s own make. The gauges to be arranged on a mahogany 
board, French polished, with 30ft. of piping in 10ft. lengths, with 
unions complete. Lamps to be fitted for night work. 

(44) Zelegraph.—One telegraph of approved construction, with 
answering dial in engine-room, and all connections for 100ft. in 
length, complete in all respects, lamps, Xc. 

(45) Serew stop nozzle for circulating water.—The casing to be 
incast iron. Valves, seats, screws, nuts, to be of gun-metal; to be 
so arranged with two separate and distinct valves, one for pumping 
from sea, and one for pumping from bilge. The bilge valve to be 
free of screwing down spindle. 

(46) Hand pump.—One hand pump to be fitted, single barrel 
4hin, diameter, to pump into boilers and on to deck. To be fitted 
with all the necessary cocks, pipes, deck plates, Xc. 

(47) Drawings.—The contractors, previous to commencing work, 
are to submit for the approval of the Inspector-General, two com- 
plete drawings showing arrangement of engines, with details of 
pumps, paddle-wheel, &c., and the starting gear in position with 
all connections. Two drawings showing the arrangement of 
keelsons and all in and out board work necessary for taking and 
—- the engines on board vessel for the use of the shipbuilders in 
India. 

(48) Painting.—The machinery where usual to have two coats 
of paint. 

(49) Working pressure on boiler.—To be 901b. per square inch. 

(50) Completion.—It is to be understood that this specification 
shows the quantities for one pair of engines, except in list of tools 
and spare gear, which is to be considered as applying to and sufii- 
cient in quantity for two pairs of engines. Each vessel is to be 
fitted with two pairs of these compound engines, and care is to be 
taken that the two pairs necessary for one vessel are to be made 
right and left-handed. The four cylinders being placed aft. The 
engines and wheels are to be erected in shop and the spare gear 
fitted in place, when accepted as satisfactory by the Inspector- 
General, are to be dismantled as required for the purpose of pack- 
ing, and all the different pieces are to be carefully painted and 
packed in suitable cases, and to be marked as may be directed. 
The whole of the materials and workmanship are to be of the very 
best quality, and this specification is intended to include all fittings 
in connection with the engines necessary to complete the same 
ready for service in every respect. It is therefore to be understood 
that all minor fittings not mentioned herein, and considered neces- 
sary by the Inspector-General as requisite for the proper completion 
of the machinery, are to be provided by the contractors without 
extra charge. The threads of all bolts and nuts to be Whitworth’s, 
The engines whilst manufacturing and erecting in shop are to 
remain at the risk and expense of the contractors until accepted 
by the Inspector-General. 





Tenders to be sent in before 2 p.m, on Tuesday, the 16th of 
February. 
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CONTRACTS OPEN.—COMPOUND PADDLE ENGINES FOR THE INDIAN GOVERNMENT. 


(For specification see page 123.) 
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MACHINERY FOR SLIPWAY AT HIOGO FOR THE JAPANESE GOVERNMENT. 
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HYDRAULIC SLIPWAY AT HIOGO. 
WE illustrate above a set of hydraulic machinery for a slip- 
way, which has been erected and set to work at the Imperial 
Japanese Government Yard at Hiogo. It was designed and 
constructed by Mr. H. J. Coles, Sumner-street, Southwark, 
for hauling vessels of 1300 tons up a slipway having an 


incline of 1 in 20, and consists of a set of double rams | 


coupled to a massive forged steel crosshead to which a 
smaller crosshead is coupled by heavy steel links. Wrought iron 
links are attached to the smaller crosshead, which are carried 
between and extend beyond the ends of the main hauling 
cylinders, the links being supported at their extremities by a 
carriage fitted with wheels running on rails. The cradle links 
are attached to the carriage. The crosshead and links are all 
connected by turned steel pins fitted in holes carefully and 
accurately bored out, so that a perfectly central and divided 
resistance may be met by each ram. The holes in the cross- 
heads are also arranged so that should either ram by any means 
precede the other during the operation of hauling, and thus 
throw the crosshead out of line, increased resistance would im- 
mediately fall on the forward ram and equilibrium be restored. 
The large rams have a stroke of 10ft. 6in., and the length of the 
cradle links is 10ft. A smaller cylinder and ram fitted with a ram 
and bucket is fixed opposite the centre of the crosshead con- 
necting the large rams, for the purpose of returning the large 
rams, also for lowering the cradle and hauling it up when 
empty, the latter operations being performed by means of a 
strong chain passing under the cylinder and returning over the 
top, by which means the cradle can be moved 20ft. at each 
stroke of the ram. Pumping power is obtained by a pair of 
direct-acting horizontal engines having steam cylinders 15in. 
diameter, and pumps of the ram and bucket type of 2}in. and 
3}in. diameter respectively, the whole being suitable for a work- 
ing pressure of 2000 lb. per square inch, should this pressure be 
required. The engines and rams are manipulated by two 
levers placed in close approximation, one lever being coupled 
to the slide starting valve of the engines, and the other to an 
extremely simple form of valve for diverting the current of 
water from the pumps to either the large or small rams, 
according to the operation which is being performed. When 
working the empty cradle the only alteration necessary is to 
close a stop valve on the pressure main leading to the large rams, 
and attach the hauling up chain to the cylinder of the small 
ram. Extremely satisfactory reports have been received of the 
working of this machinery since its erection in Japan. 








MANN’S HIGH-PRESSURE CISTERN VALVE. 


Tue valve shown in the accompanying illustrations has been 
designed with the object of utilising the power given by the 
force with which water propels itself through mains from any 
elevated point. The pressure, which varies according to the 
head of water—say, from 20 lb. to 1001b. to the square inch— 
is, in this invention, used as a means for stopping the supply 
the moment the cistern becomes full; the shutting off and 
sealing power of the valve being equal to the given force of the 
supply, the water leaving the cistern by design, defective out- 
lets, or from any cause whatever, has no effect on the valve; the 
valve having filled the cistern, remains firmly locked until 
released by stopping the pressure of water on the main or 
service pipe, when it unlocks itself for refilling the cistern. On 
the intermittent system of supply the pressure is taken off by 
the turncock each day; on the constant service a small jin. 
stop-cock—conveniently placed for the householders’ use—will, 
by turning off for 9 short time, renew the supply when turned 
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| on, and fill any ordinary cistern in a few minutes. The supply 


is then stopped by the water pressure itself, and no more water 
can enter the cistern until the pressure of the supply is taken off. 
It is consequently a compact water-waste preventer at the 
source of supply. 

The illustrations show an elevation and section of the appa- 
ratus. The water enters the valve at the inlet union A, passes 
up the stem B, and issues, at full pressure, from outlets C until 
the cistern is charged. As soon as the level of water in the 








and is free of any kind of packing. On an intermittent 
service a cistern of 150 gallons is filled and the supply 
cut off in a few minutes; drawing off or emptying the 
| cistern directly after filling has no effect on the valve, as 
| it will not give a further quantity by the falling of the ball. 
The day’s supply having been delivered, the valve remains 
locked until released by the turncock in the roadway, when it 
| resets itself for the next supply. On constant service a supply 
of fresh water need only be admitted by the householders when 
































MANN’S CISTERN VALVE. 


cistern has reached and covered the lower half of the ball F, the 
ball and cylinder D commence rising from the base-plate E. 
Having risen }in., the force of water, by the partial closing of 
the outlet ports C, immediately takes possession of the interior 
of the cylinder D, by passing down the annular tube between 
the cylinder and the stem B into the pressure receiver G. 
The force of water from this receiver being directed upwards, 
strikes the upper internal portion of the cylinder D, thereby 
causing the ball and cylinder to leap from the level of the 
water in the cistern to the rubber seating H at the top of 
the valve. This at once seals the outlets C. The full pressure 
then acts instantaneously between the internal head portion of 
the cylinder D and the loose flange collar I resting on the rubber 
seating J. This seating, by the pressure of water on the flange 
collar, expands, and effectually closes the lower portion of the 
cylinder D; and thus, in conjunction with the air confined in 
the cylinder, the supply is immediately stopped in a silent 


manner, The working portion of the valye has free play, 


| required. The free inlet and outlet passage of the valve and its 
ability for shutting off instantaneously while full on renders the 
apparatus noiseless in its action, and the unpleasant hissing 
sound made by the water in passing through the house to the 
cistern is removed. The supply is under the consumers’ con- 
trol, and the quickness of delivery being equal to about 800 
gallons per hour, cisterns of 50 gallons will be of sufficient 
capacity for any premises. It has been severely tested, and its 
use sanctioned by several London water companies, It is made 
by Mr. F. W. Mann, Stonenest-street, Tollington Park, Holloway. 








RoyaL MereoroLocicat Soctrty.—The Council of the Royal 
Meteorological Society have arranged to hold at 25, Great George- 
street, S.W.—by kind permission of the Council of the Institution 
of Civil Engineers—on the evenings of March 16th and 17th next, 
an exhibition of barometers. The committee will also be glad to 
show any new meteorological apparatus invented or first constructed 





since last March, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


FLOW IN OPEN CHANNELS. 

Srr,—I wish to draw attention to and disprove what I conceive 
to be a gross fallacy, namely, that in an open stream the water in 
any long hollow in the bed, or upstream of and below the crest of a 
weir or fall, is still, or practically still, or that the motion of the 
water in such a case is different from what it would be if the 
obstruction were caused in any other manner than by a rise in the 
bed or bar extending across the channel. In a paper on “‘ The 
Roorkee Hydraulic Experiments,” read before the Institution of 
Civil Engineers by Major Allan Cunningham, R.E., the author, 
referring to the Ganges Canal, says that there has not been much 
silting above the raised crests of the falls, and that “‘ this disproves 
the idea sometimes advanced that an obstruction across a channel 
causes a still-water pool above it, roughly flush with its crest” 
(* Min. Proc.” Inst. C.E., vol. lxxi., page 3). In the discussion on 
the paper Mr. J. W. Stone says—page 85—that this assertion must 
be accepted with caution, and that the large amount of silt which 
accumulated above some weirs which he had built ‘‘ went to show 
that the author’s deduction was not invariably correct.” The 
author of the paper also appears to be of opinion that obstructions 
extending across a channel have some peculiar influence on the 
flow, for he says, when speaking of the sites of his experiments, 
that “‘it is desirable to avoid complication of the motion by 
obstructions below the site, so that experimental sites should not 
be situated in marked hollows in the bed slope” (‘* Roorkee 
Hydraulic Experiments,” Chap. I., Art. 7); and he also—Chap. IIL, 
Art. 13a—speaks of the Belra site as being disadvantageously 
situated, because the bed of the channel was about 2ft. lower than 
the crest of the fall at Jaoli, which is four miles downstream of 
the site. The above remarks are sufficient to show that the fallacy 
above mentioned still exists. I will now proceed to the arguments 
which can be brought agaiast it. 

If a very short portion of a channel be widened, the water in the 
wide portion will be still, or will move only in eddies; but if the 
length of the widened part be great, compared to the amount of 
widening, then the whole of the water will move forward. If a 
channel whose width is 20ft. be widened to 30ft. for a length, say, 
of 100 yards, not only will the whole of the water in the wide 
portion be in forward motion, except perhaps near the points where 
the width changes, but there will be nothing in the motion to indi- 
cate to an observer that the width is not 30ft. everywhere. What 
can be more reasonable than to suppose that what applies to 
hollows in the back applies also to hollows in the bed? If a hole 
whose length is not many times greater than its depth be dug in 
the bed of a stream, the water in the hole will be practically still, 
but it will not be still if the length of the hollow be great compared 
to its depth. 

Next let us consider a fall in a uniform channel. If the crest of 
the fall be tlush with the bed—Fig. 1—the water surface will be 

drawn down for a great dis- 
tance in a convex curve; but 
if the crest be built up to the 
proper height—Fig. 2—the 
water level above the fall will 
be just the same as if no fall 
existed. The water level 
slope, section of stream and 
discharge being all the same 
as if no fall existed, the flow 
must be in every respect the 
same. How can there be a 
still-water pool, and why isa 
site above the fall worse than 
any other? If the discharge 
of the channel be increased, 
there will be a ‘‘ draw,” as in 
Fig. 1; and if the discharge be reduced, there will be a heading up, 
as in Fig. 3. <A site might be considered objectionable because it 
was ip the length so afiected; but this has nothing to do with the 
bed being above or below the crest of the fall. 

Now take the case of a weir across a uniform channel—Fig. 3. 

It is immaterial whether or not there be a fall just below the weir. 
The water surface assumes the form of a concave curve, the depth 
and sectional area of the water increasing towards the weir, and 
the surface slope diminishing. The discharge at any point depends 
on the section of stream, hydraulic radius, and surface slope. As 
the two former increase the latter diminishes, and the discharge is 
the same at all points. Now what would be the case if the water 
below AB were still? We 
should have the section, 
radius, and slope all diminish- 
ing together and the discharge 
remaining constant! Thereis 
a point where the whole sec- 
tion of the stream ceases to 
move forward, but that point 
is very near the obstruction 
where the eddy begins—C D, 
Fig. 4. At this point the sur- 
face slope begins to increase 
to make up for the reduced 
section of the stream. The 
slope increases and the section 
decreases till the crest of the 
obstruction is reached. 

Instead of a weir, the head- 
ing up might be caused, say, 
by walls built out from the 
sides of the channel, or by a 
pier in the middle, or by 
baulks placed across the 
channel, with a space left 
underneath them for the 
water to flow through. Ipresume that no one will say that in any 
of these cases the water in a line with the obstruction is still for 
any, considerable distance upstream. Not only is it in motion, but 
the-flow, except in the immediate neighbourhood of the obstruc- 
tion, is not affected by the form of the obstruction. In the case of 
a central pier, the maximum velocity remains in mid-stream till 
just before the pier is reached; and even if the obstruction con- 
sists of a wall built out from one side only, and clearing a large 
portion of the water-way, the flow a short distance above the 
obstruction will be found to be perfectly symmetrical, just as it is 
a short distance above a bend, however sharp. In every case the 
flow, except for a short distance above the obstruction, is exactly 
the same as it would be if the heading up were caused by the 
debouchure of the stream into a lake or river, or by a rise in the 
bed—Fig. 5. There is no reason why it should be otherwise in the 
case of a weir, 

The section where the flow becomes influenced by the form of the 
obstruction may be a little upstream of the commencement of the 
eddy. The water in the hollow ef may be moving slowly. This, 
however, affects only the distribution of the velocities in the cross- 

section, and does not appreciably affect the water level. There 
may be a corresponding slowly-moving portion of stream in the 
case of an obstruction built out from the side, but a very short 
distance above the obstruction the flow will be symmetrical. 
Given the amount of heading up at GH, the condition of flow 
above G H—and pas. as far as water level is concerned, 
above C D—will be the same in all cases whatsoever. In the 
Roorkee experiments most of the work was done at sites which 
were frequently within the influence of heading up caused by 
raised crests of falls, or by baulks placed across the channel; and 
ro the experimenter objects to obstruction caused by a rise in the 
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The above arguments appear to me to be pretty conclusive, but 
there is yet another. In a silt-bearing stream a short recess in the 
back or hole in the bed silts up almost immediately, but a long 
hollow or reach upstream of a weir or raised crest of a fall does 
not necessarily silt at all, as it most certainly would were the 
lower layers of water still or nearly still. And more than this; if 
the velocity of the stream is too great for the channel, hollows in 
the bed are frequently formed by the current. On the Ganges 
Canal the bed a short distance above a bridge floor has in many 
cases been scoured out to a depth of 3ft. or 4ft. below the floor, 
which is left standing up like a weir. Similar instances could be 
quoted without number. In the cases mentioned by Mr. Stone, 
the silting doubtless occurred owing to the checking of the velocity 
of the whole stream—the weirs were from 8ft. to 11ft. high—and 
not because the lower layers were still. Any hollow in the bed of 
a stream is, of course, more likely to silt up if the discharge of the 
stream is very much reduced, as all the water in the hollow may 
then be nearly still; and silting occurring in this way has very 
probably given rise to the idea that there is always a still-water 
pool in such hollows. 


February 5th. E. 8. BELLASIS, 


PILE DRIVING. 

Srr,—For the sake of the readers of THE ENGINEER, would it not 
be better for Mr. Donaldson to devote the time he spends in scien- 
tific journal letter-writing to the study of text-books of mechanics? 
The questions which seem to trouble him are such as must have 
arisen before the minds of all thoughtful students of mechanics 
before they have fully grasped the laws they study by experiment 
and analogy. It is only necessary to refer to Mr. Donaldson’s 
latest ‘‘ Problem” in your last issue to illustrate this. The first 
question in the problem is, ‘‘ What is the maximum momentum 
which a pile of given length and given sectional area can stand 
without receiving permanent injury?” It would not take a very 
advanced student to tell Mr. Donaldson that there is no ‘‘ maximum 
momentum ” the pile will bear; that we may apply equal momenta 
by means of monkeys at different velocities with very different 
results to the pile. 

“Is the load which the pile has to support asa pillar at the 
instant of impact simply equal to the weight of the monkey, 


plus the weight W / 2H» Since the writer has assumed 
g 


W / 2H to be the product of the mass of the monkey into its 
g 


velocity, it is absurd now to call it a ‘‘ weight.” Moreover, the 
expression of the value of the force of compression under impact 
must involve the elasticity of the material of the pile. 

Mr. Donaldson then makes a statement about the extension of 
an elastic string, and asks ‘‘may we, reasoning from analogy, 
conclude that the maximum load the pile would have to support as 


a pillar would be equal to 2 W ( 1+ VA ae) ?” Certainly not. 


Your correspondent then proceeds: ‘‘I do not know how to 
calculate the initial momentum imparted to the pile,” to which the 
elementary student would reply, ‘‘Since the pile is at rest, its 
initial momentum is zero, and that, after impact, the momentum 
of the combined monkey and pile is reduced to zero during the 
advance of the pile by the resistance of the ground. How Mr. 
Donaldson is going to set ‘‘ the initial momentum imparted to the 
pile” against ‘‘the downward moving force of the weight of the 
pile,” I do not know. 

To the remainder of the ‘‘ Problem” I must reply by asking the 
writer to put his two ideas of the elastic reaction between monkey 
and pile and resistance of the ground together, and recollect that 
two and two make four. 

I had expected to place this before your readers much more briefly, 
but the little extra space I hope you will excuse, so that I may ask, 
Why should not Mr. Donaldson’s ‘‘ Problems ” be relegated to less 
valuable space than the pages of THE ENGINEER? SCRUTATOR, 

February 3rd. 


FREE TRADE AND NO TRADE, 


Sir,—I am not quite clear whether your correspondent, 
*“M. H. R.,” does or does not mean to discuss Free Trade and 
Protection with me. He asks me to verify certain statements 
which I have made, but he adds that he has no time for di i 


made public. I hope your correspondent likes the story they tell. 
In January, 1885, we imported goods to the value of £35,669,000 ; 
in January, 1886, the value of imported goods was £28,983,000—a 
falling-off of £6,600,000, In January, 1885, we exported goods to 
the value of £21,875,527; this year, £20,693,890. Thus in a single 
month we received goods worth ostensibly £8,000,000 in excess of 
the value of the goods which, according to ‘‘M. H. R.,” paid for 
them. ‘*M. H. R.’s” contention is simply fatuous. By no con- 
ceivable line of argument can he escape from the dilemma that 
either the Board of Trade figures are delusive, or that there is an 
immense importation of goods into this country, representiny 
foreign labour, in excess of our exportation of goods representing 
English labour. 

I will advance another step, and point out to “‘M. H. R.” that 
the hostile tariffs of Germany, France, &c., are specially intended 
to prevent us from paying with goods for goods received. I have 
already argued that the producer, and not the consumer, may pay 
the tariff, It is quite certain that we have te sell goods to Ger- 
many at a less price than we could get for them if no hostile tariff 
existed. Therefore, we get a smaller return than we otherwise 
would, which is a direct stimulus to the capitalist wanting German 
goods, to pay for them in something not taxed, namely, gold. It is 
indisputable that this country, under the operation of free trade, 
is a paradise for the man with a fixed income, and for the capitalist 
whose money is not embarked in trade, but these men do not 
represent the nation. 

I come now to the last part of “‘M. H. R.’s” letter. He asks 
me to prove that under Protection more hands are employed than 
could be employed under Free Trade. I think I have already 
partly done this, but I will go further. 

In 1885 we imported goods to the value of, in round numbers, 
£374,000,000, and we exported to the value of £213,000,000. The 
balance against us, therefore, was £161,000,000. Let us assume 
that of this £100,000,000 is represented by raw material; goods 
imported, not used, and exported, and that £61,000,000 remained 
for goods paid for by the British capitalist—as, for example, silk 
to the value of about £6,000,000—and so on. Almost the whole of 
this represents goods manufactured abroad. If, now, a tariff had 
existed, by far the larger portion of these goods would have been 
made at home, and so employment would have been found for our 
working classes, instead of for German, French, and Belgian work- 
men. I do not think ‘‘ M, H. R.” can contradict this proposition, 
but I should like to see him try. Does he fancy for one moment 
that if foreign tariffs were removed to-morrow the working classes 
of Europe would be benefitted? The capitalists would care nothing 
for the workers. They would buy in the cheapest market—pos- 
sibly England—and whole hosts of men now earning their living in 
Germany would be left destitute, mills would be closed, and manu- 
facturers would be ruined. There would be no resource left but 
emigration. 

I repeat, and “‘M. H. R.” has not urged a single argument to 
prove me to be wrong, that Protection distributes wealth by com- 
pelling those who are not manufacturers to purchase at home 
instead of abroad. Let us take the case of a landowner. He is 
paid his rents, not in kind, but in gold or its equivalent. Under 
Protection he will spend that gold in employing the labour of his 
fellow-countrymen to produce from raw materials what he requires. 
but under Free Trade he employs foreign workmen to labour for 
him, while his own countrymen stand idle. What is true of the 
landowner is true of capitalists of various kinds—the mineowner, 
the millowner, the shipowner, &c., to say nothing of the vast mass 
of the population paid salaries, not in kind but in gold, who buy 
freely abroad. 

Be it remembered that I am not for one moment contending that 
Protection is a good thing for the world. About that I say nothing 
now. My argument is that Protection would give employment to 
men in this country who now have none; and, to prove the contrary, 
“M. H. R.” must show that the difference between the value of 
our imports and our exports has no real existence ; and that for 
every foreigner working for us there is an Englishman working for 
the foreigner. When he has done this I will admit that he is 
right, not before, TRADER, 

February 8th. 


TUNNELLING LINES, 

Sir,—In your account, January the 22nd, of the Mersey Tunnel, 
you say:—‘‘ One of the most creditable features of this work is 
the almost absolute accuracy with which the two sections of the 
tunnel under the river—being bored, of course, separately, and 
a 





Am I to assume, then, that he will take my verification as final? 
I hope so, as it will save my time and your space. : 

The statements which he wants me to verify are—(1) That we 
pay in gold for German goods; (2) that under a protective tariff 
there are more persons employed than would be employed_under 
Free Trade. 

‘““M. H. R.” contends plausibly that the Germans could not 
supply us with goods if we did not supply them, and that for each 
article we buy from them we mustsell them something of equal value. 
If we employ Germans, say, in making cutlery for us, they employ 
Englishmen in making calicoes for them, and so it all comes mght 
in the longrun. Before going further, I may state that I have the 
best possible reasons for knowing that the German steel castings to 
which I referred were paid for in English gold; but Iam quite 
willing to handle the subject on a broader basis than this fact 
involves, 

First, then, all that I contend for is that that nation is best off 
in which the greatest number of the population can find remunera- 
tive employment. For the moment I will grant that ‘‘M. H. R.” 
is mght, and that England does not pay Germany in gold, but in 
goods. I will suppose, then, that we give Germany a ton of pig 
iron, worth £2, in return for £2 worth of table-knives. The labour 
expended in producing aton of pig iron is very small compared to that 
expended on £2 worth of table-knives. The value of the raw 
material of the knives is little or nothing in comparison with the 
value of the labour spent on that material. The labour of one 
man will suffice to produce many tons of pig iron in a day, but by 
no possible means could one man produce £2 worth of cheap 
cutlery ina day. We give, so tos , the labour of one man for 
a day in return for the labour of two or three men for a week. On 
this footing alone, and without any necessity whatever for alluding 
to gold, it is clear that the balance is against us. Before 
“‘M. H. R.” can establish his proposition, he must prove that we 
find employment for as many hands in manufacturing goods for 
Germany as Germany emp!oys in manufacturing goods for us. If 
he can succeed in doing this, I will admit that there is some force 
in his argument, but not till then. 

I turn now to another phase of the assertion that we y, in kind, 
and not in money, for what we import. Will ‘M. H. R ’ explain 
how it is that the value of what we import enormously exceeds the 
value of what we export? In 1884 we imported from France goods 
to the value of £37,000,000; from Holland, £26,000,000; from 
Belgium, £15,000,000, or a grand total of £78,000,000. To pay 
for this we sent to France £17,000,0U0; to Holland, £10,000,000 ; 
and to Belgium, £6,000,000 worth of goods, or in all £33,0C0,000. 
That is to say, we paid for £78,000,000 worth of commodities with 
£33,000,000 worth, leaving a balance of £45,000,000 to be accounted 
for. How was this paid? Is ita purely fictitious figure? Did the 
goods we imported acquire value while they were at sea? Did the 
importers in France, Belgium, or Holland buy from us for 
£33,000,000 what they sold to the French, Dutch, and Belgian 
producers for £78,000,000? I must really ask ‘‘M. H. R.” to 
occupy @ scrap of his time in explaining this puzzle tome. It may 
be answered that the difference is represented by interest on 
British capital lent in France, Holland, and Belgium, which is paid 
us in kind, and not in gold, by the borrowing nation; but to con- 
cede this is to concede exactly that which I assert, namely, that 
British capital is, under the operation of Free Trade policy, finding 





employment for the foreigner instead of for the Englishman. 
The Board of Trade returns for January, 1886, have just been 





p t upon correctness of calculation—were eventually brought 
together. Engineers, at all events, will appreciate the merit of the 
work when they learn that the deviation where the two sections 
met in the middle of the river was only lin. Neither of the shafts 
at Birkenhead nor Liverpool was in the centre line of the railway, 
and the greatest length of base line that could be secured for 
working from was 12ft. The distance across from shaft to shaft 
was 1770 yards, or rather more than a mile.” 

It would be interesting to have further particulars, and to know 
what were the amounts and directions of the deviations of the 
north and south instruments respectively, Assuming that the 
deviations were in opposite directions, then the average error of 
the two instruments reduced to circular measure would be 73435 ; 
an extremely good result. If, however, the deviations happened 
to be compensating—that is, either both to the east or both to the 
west—then each instrument error may have been indefinitely 
greater than the above. 

Last year, in tunnelling through Knightsbridge and Piccadilly 
for metropolitan main drainage works, the following results were 
obtained :—All the shafts were 12ft. in length clear of timbering. 
No. 1 shaft, 25ft. deep, was sunk opposite Wilton-place, and 396ft. 
east of open cutting work at Albert-gate. No. 2, 34ft. deep, at 
St. George’s-place, 644ft. east of No.1; and No. 3, 45ft. deep 
opposite Apsley House, Hyde Park-corner, and 576ft. east of No. 2. 
No. 1 shaft line going westwards showed a deviation of one-tenth 
of an inch as compared with the true centre line at Albert-gate, or 
equivalent to an absolute instrument error of z7}3z,5 in circular 
measure. Between No. 1 and No, 2 shafts there was a curve, and 
the intersection point was fixed by measurements from No. 2 shaft 
and two-thirds of the curve completed, and upon the junction 
headirg being afterwards driven, the No. 1 shaft tangent came to 
within one-eighth of an inch of the intersection point, or an average 
instrument error of 5,453. No. 2 and No. 3 shafts were both on 
the same tangent, and the deviation of lines at the junction was 
one-tenth of an inch, equivalent to an average instrument error 
of gstxo- In this case the lines were not produced to the opposite 
shatts respectively so as to determine the separate instrument errors, 
but the lines appeared parallel for a length of 10vft. at the junc- 
tion, and hence it is taken that the deviations were non-com- 
pensating. 

The average of the last two fractions is almost identical with 
that given above for the Mersey Tunnel, and the results are to a 
great extent comparable, as the lengths of shaft base lines happened 
to be in both cases the same. 

Gro. P. CuLvERWELL, B.A., Assoc. M. Inst. C.E, 

3, Victoria-street, Westminster, February 5th, 


LIQUID FUEL. 


S1r,—With reference to the editorial note appended to my 
letter, published in your issue of the 5th inst., I beg to state that 
the Himalaya arrived in the Thames from Granton on Sunday, the 
22nd November last, whereas the article referred to appeared in 
your issue of January 8th last. 

Going down to Granton the oil-burning apparatus was too small 
for the boiler, so, of course, she could not keep A 4 full pressure of 
steam; but returning to London, they made the steam they 
wanted, Prrcy TARBUTT. 

75, Lombard-street, London, E.C., February 9th. 


[For continuation of Letters see page 134.] 
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RAILWAY MATTERS. 


A CONTRACT has been signed for the continuation of the Manitoba 
Central Railway from Brandon to Battleford. 

Ir is stated that Sir Edward Watkin means to persevere with 
the Channel Tunnel Bill, despite the intention of the Board of 
Trade to oppose it. 

THE Jury on Railway Appliances at the Antwerp Exhibition 
have awarded the gold medal to the Rowan steam car and the 
silver medal to the Cleminson car. 

THE Metropolitan Board of Works has decided to oppose the 
Bexley Heath Railway Bill, but not to oppose the Wimbledon and 
West Metropolitan Junction Railways Company. 

THE work of extending the tramway from the centre of the town 
of Barrow to the Ramsdén Dock, a distance of a mile and a-half, 
has been commenced, and will be completed in about a month. 
The extended system of tramways will be opened for trafficin April 
or May next, 

THE Metropolitan Board of Works, it is believed, will not oppose 
the Hyde Park Subway Bill, but they will oppose the Millwall and 
Greenwich Subway Bill, and also, among others, the Lea Purifica- 
tion Bill, and the West India Docks Bill, and the Horse Guards 
Avenue Bill. 

AN agreement has been made by which the Manchester, Shef- 
field, and Lincolnshire Railway Company undertakes to work both 
the West Lancashire Railway and the Liverpool, Southport, and 
Preston Railway, and to purchase the rolling stock of the West 
Lancashire Railway at a valuation. 

WHEN giants come together suddenly and as in a tearing rage, 
there is usually something to look at. Two goods trains came into 
collision at Dava, on the Highland Railway, on Saturday night, 
and great was the effect thereof. The drivers and firemen were 
seriously injured, and there was a considerable destruction of 
rolling stock. 

A SHORT time ago we noticed that Messrs. P. and W,. M‘Lellan, 
iron merchants, Glasgow, had secured the contract from the Indian 
Government for a railway bridge over the river Jumna. We now 
learn that they have placed the steel, about 4000 tons in amount, 
with makers in West Cumberland, where they will obtain it on 
cheaper terms than they could have done in Scotland, 


THE annual report of the North Staffordshire Tramways Com- 
pany is regarded as satisfactory in that it shows a decrease in the 
traffic receipts of only £118. The entire decrease of revenue 
during the year was £430, but this is more than made up by the 
decrease in the expenditure of £1144. The ordinary share 
dividend was therefore increased from 3} to 35 per cent. The 
company has now 6? miles of tramways in operation. 

A MEETING of the North of England Iron Manufacturers’ Asso- 
ciation is to be held on the 11th inst. at Newcastle, in order to 
consider the question of railway rates as affecting the northern 
iron trade. It is probable that a petition to the Depression of 
Trade Commissioners will be adopted praying for an investigation. 
The concise conclusions arrived at and formulated by Sir Bernhard 
Samuelson, and embodied in his report to the Associated Chambers 
of Commerce, meet with general approval. 


THE traffic through the Mersey Tunnel during the first week of 
opening was extraordinary, and, including those of the 7th, nearly 
200,000 tickets were issued at the various booking-offices along the 
line. On Sunday it was estimated that the number of people who 
utilised the tunnel was about 20,000. There was a great crush, it 
is said, on Saturday, and many persons were compelled to take the 
boats. The receipts were at the rate of £80,000 per annum, so 
that traffic will have to grow to make a dividend. 


THE London, Brighton, and South Coast Railway has declined 
to join in the proposed fusion of its system for working pur- 
poses with the London, Chatham, and Dover Railway. The Bill 
for that purpose, therefore, cannot proceed. Negotiatione are, 
however, proceeding for effecting an arrangement for a division of 
profits at competitive points, and the joint use of certain stations, 
similar to the arrangements existing between the Brighton Com- 
pany and the South-Eastern and South-Western Companies. 


THE Hoodsworth Local Board have decided to oppose the Bills 
to dissolve the Tramways and Omnibus Company, and to empower 
the Birmingham Central Tramway Company to acquire existing 
tramways and construct other lines. In reference to the applica- 
tion of the Central Tramway Company to construct a double line 
of rails in the place of the single line now laid in Birchfield-road, 
it was decided at the last meeting of the Board to take no further 
action until a deputation from the inhabitants of the district had 
been received, 


OwING to the breaking of a point lever bolt or rod on Tuesday 
morning at Potter’s Bar station, on the Great Northern Railway, 
a total wreck was made of a goods train. The engine, in moving 
from the main line into the siding, left the rails and ploughed its 
way through a brick wall, and almost embedded itself in the con- 
crete pavement of the up line of Potter's Bar station, when it 
turned over on its right side, falling across both tracks of the 
main line. The engine-driver and stoker miraculously escaped 
injury, but the engine is a total wreck. 


GENERAL ANNENKOFF, who is in charge of the railway which is 
to connect the Caspian with the Amu-Daria, has contributed a 
paper on the subject to the French Geographical Society. The 
Russian officer describes the railway as a purely military route, 
and dwells on the fact that the work has been entrusted to army 
officials. A correspondent of a contemporary, in sending a note on 
the paper, and quoting it, says:—‘‘ Economy has thus been 
practised, as Russia is not rich enough to sacrifice hundreds of 
millions for a political object.” It may be said that if this is true 
Russia has learned a new lesson. ‘“‘ The railway, as you are aware, 
is now open as far as Askabad ; but the line to Ghiaours is ready. 
Between Ghiaours and Merv the railway is also finished, with the 
exception of the bridges and stations. General Annenkoff adds 
that the line which is to connect Merv with the Amu-Daria will 
soon be commenced. He gives a glowing account of the condition 
of Merv, and says that since that town has become Russian, houses 
have everywhere sprung up, and that it will develope into a 
beautiful city.” 


Focs have been taking their turn at railway work this week, and, 
as usual, the interference not being successful, can seen by its 
effects, though these are the result of not being able to see. “The 
twelve o’clock express out from Euston had a narrow escape when 
running into Crewe station, where it hit with great force a passenger 
carriage which was being shunted. On Wednesday morning, 
during the prevalence of a dense fog, an alarming accident, involv- 
ing injuries toa large number of persons, occurred at Finsbury Park 
station, the junction of the Great Northern and North London 
Railways. The accident took place a little before half-past eight, 
a time at which all the City trains are very crowded. The 
Great Northern train, timed to leave Finsbury Park for Moor- 
gate-street at nineteen minutes past eight, was slowly moving 
from the platform. A North London train entered the station 
at a high rate of speed, dashing into the rear of the outgoing 
one. The shock was severe, the windows of carriages in some 
cases being shattered. Both trains were crowded and many of 
the passengers were badly shaken, while about a dozen had severe 
wounds, none, however, so far as could be ascertained, of a danger- 
ous nature. The guard of the Great Northern train was injured, 
mainly by the plate glass in the roof of the van breaking and fall- 
ing upon him through the violence of the collision. It is supposed 
that in consequence of the fog some misunderstanding existed on 
the part of the driver of the North London train as to the signals. 
At thé time of the accident there was a large number of people on 
the platform, and great excitement prevailed. The traffic was, as 
& result of the collision, considerably delayed, 





NOTES AND MEMORANDA. 


IN no part of the southern hemisphere is population increasing 
so rapidly asin Sydney. In 1870 the population of the city and 
its suburbs was about 140,000; at the close of 1885 it was estimated 
at 290,000, having more than doubled in fifteen years. 

THE rainfall of New South Wales, as compared with some other 
countries, does not support those who regard the Colony as 
peculiarly arid ; but diminished rainfall is not so disastrous in its 
consequences in more temperate climates as it is in Australia. 
The meteorological records of England show that during the period 
between 1740 and 1750 there was only 71 per cent. of the average 
rainfall. Imsome parts of Europe—Sweden and Russia—the rain- 
fall is as low as 15in. per annum ; the average for twenty years at 
Marseilles was 12°8in., and at Alicante the total for the year has 
fallen as low as 7‘lin. 

A CURIOUS note comes from abroad, but as it is electrical, we 
need express no surprise at its being not quite credible :—“‘ Lieu- 
tenant Immer Gosende, of the German Navy, and Dr, Kummel, 
have explored North-East Guinea. They report that they reached 
a spot twelve days’ march from the coast, and discovered that 
their compass was useless, owing to the presence of a tree which 
possesses the properties of a highly-charged electrical battery, 
Dr. Kummel was knocked down when he touched it. Analysis 
showed it to consist of almost pure amorphous carbon. It has 
been named Elsassia electrica.” 


THE amplitude of the oscillation of chimneys has been exactly 
measured by observation of their shadows cast by the sun upon the 
ground. The oscillations of a chimney 115ft. high and 4ft. in 
diameter externally at the top, near Marseilles, were observed last 
summer by the shadow, during a high wind, to attain a maximum 
of 20in. It was estimated that the chimney deflected by an initial 
impulse, would have made four or five oscillations before returning 
to a state of rest. On the contrary, by a succession of impulses 
isochronous with the oscillations, a chimney may finally be over- 
thrown. Such is the explanation of the destruction of certain 
chimneys in which, nevertheless, all the conditions of statical sta- 
bility were fulfilled. 


HITHERTO no substance amongst those which exhibit diamagnetic 
properties has been observed to possess any permanent diamagnetic 
polarity analogous to the permanent paramagnetic polarity of hard 
steel. The property of retention of diamagnetisation is, however, 
found by Dr. O. Tumlirz, of Prague, to be possessed by rock 
crystal. Both those specimens which show right-handed and left- 
handed optical properties are alike in this respect, and the axis of 
diamagnetisation appears to be independent of the crystallographic 
axis, and dependent only on the axis of initial magnetisation. Dr. 
Tumlirz, whose investigation is published in Wéiedemann’s 
Annalen, appears to think that these facts negative Becquerel’s 
theory of diamagnetism. 


DURING some experiments on the laws of compressive strength, 
by M. Banshinger—“ Proceedings” Inst. C.E.—two were made, in 
one of which the pressure was applied to a portion only of the end- 
surfaces of the prismatic test-pieces, and uniformly distributed, 
while in the other the distribution was not uniform. For the 
former experiments small steel cubes were used for concentrating 
the pressure on a portion only of the surfaces of the test-pieces, 
When one surface was entirely supported, while pressure was 
applied to a part only of the other, fracture resulted in a pyramid 
having the smaller surface under pressure for its base being driven 
into the test-piece. When two steel cubes of equal dimensions 
were used at either end for applying pressure to a cubical test- 
piece, the results showed that the force required for crushing was 
the same as if the test-pieces were a prism with a base equal only 
to that of the steel cubes and of the height of the test-cube, the 
material surrounding this prism appearing not to affect the 
strength. 


A CHEMICAL process for making carbon filaments for incandescent 
lamps is described by Mr. A. Smith in Dingler’s Polytechnisches, 
J, 257, 338. Hydrogen chloride is passed through furfuraldehyde, 
or fucusaldehyde, and a black liquid is obtained which is placed 
between two glass plates. From this liquid a thin layer of carbon 
separates after eight or ten hours, and the thickness of the layer is 
regulated by inserting wires between the plates. This layer is 
removed, cut into strips, and twisted, and heated to 100 deg. Cent. 
Afterwards these filaments are heated in closed crucibles, through 
which a current of marsh gas is passed. Their electric resistance 
can be changed by the addition of 24 per cent. of lamp black to 
the furfuraldehyde. For the preparation of carbon rods for arc 
lamps finely powdered carbon is mixed with from 60 to 70 per cent. 
of furfuraldehyde, and the mixture subjected to powerful pres- 
sure in suitable moulds, The rods thus formed are exposed to the 
action of gaseous hydrogen chloride, after which they are highly 
heated in closed crucibles covered with powdered carbon. 


CoprER mining is largely carried on in New South Wales, the 
most important mines being the Great Cobar, situated 497 postal 
miles west of Sydney, in the centre of the vast plains which lie 
between the Macquarie and the Bogan Rivers. The ore is so rich 
and abundant that the industry has been a very profitable one 
until a very recent period, notwithstanding the great distance of 
the mine from the settled portion of the colony. The produce of 
the mine has to be hauled by wagons a distance of eighty miles to 
Nyngan, the nearest railway station. The industry has caused a 
large settlement to spring up at Cobar, and it is estimated that 
within a radius of three miles the population is within 3000 and 
4000, The Great Cobar Mine gives employment to about 900 per- 
sons. The company working the mine at present experiences great 
difficulty in getting the copper to market. The amount of refined 
copper produced during the year was 4765 tons. During the year 
1884 the Great Cobar Company raised 21,561 tons of ore, and 
smelted 23,899 tons, yielding 2769 tons of fine copper. At the end 
of the year the company had ready for smelting 1000 tons of 10 per 
cent. ore, 5C00 tons 8 per cent., and 2233 tons 5 per cent. Up to 
the close of 1884 the company had smelted 122,795 tons of ore, the 
average yield of which was 13°17 per cent. of fine copper. The 
greatest depth of the main shaft is 564ft., and from that diamond 
drills have been sunk 60ft. further. The lode at this depth is said 
to show a thickness of 40ft. of fair yellow sulphide ore. 


THE following are among the prizes offered this year by the 
Paris Academy of Sciences :—Geometry: A study of the surfaces 
admitting all the symmetrical planes of one of the regular poly- 
hedrons—3000f.; Francceur prize, the work most conducive to the 
progress of the pure and applied mathematical sciences—1000f. 
Mechanics: Extraordinary prize of 6000f. for any work tending 
most to increase the efficiency of the French naval forces; 
Montyon—700f.—invention or improvement of instruments useful 
to the progress of agriculture, of the mechanical arts or sciences ; 
Plumey—2500f.—improvement of steam engines or any other 
invention contributing most to the progress of steam navigation ; 
Dalmont—3000f.—the best work by any of the Ingénieurs des 
Ponts et Ch ées in connection with any section of the Academy. 
Astronomy: Laland prize—gold medal worth 540f.—for the most 
interesting observation on work most conducive to the progress of 
astronomy ; Damoiseau—10,000f.—best work on the theory of 
Jupiter’s satellites, discussing the observations and deducing the 
constants contained in it, especially that which furnishes a direct 
determination of the velocity of light ; Valz—460f.—for the most 
interesting astronomical observation made during the course of 
the year. Physics: Grand prize of the thematical sci 
3000f. for any important improvement in the theory of the appli- 
cation of electricity to the transmission of force. Statistics: A 
prize of 500f. for the best work on the statistics of France. 
Chemistry : Jecker prize—5000f.—for the work most conducive to 
the progress of organic chemistry. Geology: Vaillant prize, on 








MISCELLANEA. 


_ THE Manchester Ship Canal Company has lodged the £20,000 
it was required by its Act to deposit in respect to the undertaking 
of the Bridgwater Navigation. 

THE American Elevator Company has obtained the contract for 
the hydraulic elevators for the Northumberland Avenue Hotel— 
four in number. The water is to be furnished by means of a 
Worthington steam pumping engine. 

RaPID desiccation of timber by means of cool air is being tried, 
and is said to effect a complete ‘‘ seasoning” in about three days. 
Some holders of large stocks of timber are somewhat alarmed at 
the announcement of the invention, but they need not be. Very 
rapid desiccation can never produce a really sound timber. 

THERE were twenty-nine shipwrecks reported during the past 
week, five of which were steamers, making the total for the 
present year 170. Ten were lost off the British coasts, three were 
abandoned at sea, three foundered, three sank by collision, and one 
was missing. The number of British-owned vessels was fifteen. 

THE death is announced on the Ist inst., at 22, St. Helen’s-road, 
of Captain John Kell, in his eighty-second year, late of East India- 
road, London, and Plumstead-common, Kent. Captain Kell was 
superintendent of the stowing of the first Atlantic cable in the 
Agamemnon, which returned disabled, and had to re-land the cable. 


Ir is doubtful whether the Corporation Tower Bridge, which 
was sanctioned by Parliament last year, will, after all, be carried 
out. The bridge authorised was an opening bridge, but the ques- 
tion has now arisen whether a solid bridge should not be con- 
structed. If that plan is decided upon the present Act will lapse, 
and a new Bill must be promoted. 


Mr. Deputy WHITE has proposed—‘‘ That a special committee 
be appointed to confer with the owners of property and the 
wharfingers between London Bridge and the proposed bridge at the 
Tower, to ascertain if conditions could be arranged whereby a solid 
bridge of similar elevation to that of London Bridge could be sub- 
stituted for that proposed, and to report.” 

THE Blackwall Galvanised Iron Company has started working a 
new galvanising bath, which is the largest bath in England. It is 
constructed to galvanise large tanks, plates, and machinery of all 
kinds, cast and wrought. In many cases the size of such work as 
can now be galvanised has had hitherto to be mouified, because 
there was no bath large enough to galvanise it. 

THE prospectus has been issued of the West Gloucester Water 
Company, formed for the supplying of part of Bristol and several 
outlying districts with spring water. Works are at present in 
course of construction for supplying one district within the area, 
and containing about 40,000 inhabitants. The capital is to be 
£60,000, in 600 shares. Mr. H. J. Marten, M.1.C.E., is the engineer, 
and the oftices are in Alliance-chambers, Bristol. 

Mr. JOHN CLAYTON, of the Soho Ironworks, Preston, who made 
and fixed the boilers, and carried out the ventilation system in 
the House of Commons, the boilers in the British Museum, and 
a large number of boilers for the Royal arsenals and dockyards, 
and who also made the compressed air tram engine which gained 
the gold medal at the Inventions Exhibition, and the enormous 
floating gates for the East and West India Docks at Tilbury, has 
recently died in his eighty-fourth year. 

THE Admiralty authorities, considering that the torpedo boats 
lately completed for the Austrian Government by Messrs. Yarrow 
and Co., Poplar, represent a notable advance in the construction 
of vessels of the class, lately ordered a special report to be made of 
their performances. The practical result of this has been that 
Messrs. Yarrow have received instructions to immediately put in 
hand and to finish with all despatch a similar boat for her Majesty's 
Navy, but subject to several important improvements. 

A Boarp of Trade Report, by Mr. G. Carlisle, has been published 
concerning the explosion of a fuel economiser at the Canal-street 
Works, Todmorden, of Messrs. Lord Bros. From this it appears 
that the explosion was due to high pressure and thinness of pipes, 
the pipes being incrusted and corroded. In the evidence of Messrs. 
Green and Son it was stated that the economisers are tested to from 
350 1b. to 400 1b. per square inch when iutended to work at 601b. 
to 801b., that the bursting pressure when new would be about 
1000 lb., and that the life of the apparatus is from twenty to 
twenty-five years. 

THE Custom House of the harbour of St. Petersburg has recently 
caused soundings to be made in the Neva channel from the Palace 
Bridge to the landing quay for foriegn steamers. The depth was 
found in some places to be no more than 11ft. The Custom House, 
recognising the difficulty thus imposed on foreign steamers drawing 
any quantity of water, which are obliged to land at the Grand 
Quay, has signified to the St. Petersburg Municipal Council its 
sense of the necessity of allotting a credit of 3000 roubles for the 
expense of clearing out the channel for the whole length of the 
river from the entrance of the maritime canal to as far as the 
Exchange, and also the channel of the Little Neva from the 
Exchange to the Toutchkow Bridge. 

THE Duke of Edinburgh on Saturday afternoon took part ina 
discussion in the United Service Institution upon a paper, by Mr. 
Nordenfelt, on a submarine torpedo boat. He thought that the 
submarine boat had a very great future, but he evidently does 
not like the idea of being under water, and seems to look into 
things a little. He said that before the submarine boat could 
be adopted it must be shown that the explosion of the torpedo 
was not as likely to injure the crew of its own boat as the iron- 
clad against which it might be directed. He did not quite see 
how such craft were to be used against vessels in motion, and 
thought that for this purpose their speed must be greatly 
increased, a matter which he commended to Mr. Nordenfelt’s 
attention. He was, however, of opinion that it was on the surface 
of the water that the boat proposed could be most successfully 
employed. : ; ; 

A PAPER was read at the last meeting of the Chemical Society, 
on “The Influence of Silicon on the Properties of Cast Iron, 
Part III., by Mr. Thomas Turner. The paper considered in 
detail the Woolwich Report, ‘Cast Iron Experiments, 1858. 
This report included the chemical analyses and mechanical tests 
of seventy specimens of British cast iron. The author classifies 
these irons according to the amount of phosphorus present. Some 
of the more important results are as follows :—(1) Only eight 
specimens were mentioned as being “too hard to turn;” seven of 
these contained under 0°9 per cent, of silicon, while the eighth was 
rich in phosphorus and sulphur, facts strongly supporting the 
author’s conclusion that a softening effect is produced by a suitable 
proportion of silicon, (2) The six best specimens mentioned in 
the report contained on an average 1°33 per cent. of silicon, while 
the author, from his own experiments, recommended about 1°4 per 
cent. These and other results support the view that a suitable 
proportion of silicon is beneficial, (8) When the specimens vo 
classified according to their proportion of phosphorus and arrangec 
in tables in order of silicon present, a gradual improvement is 
noticed as the silicon increases until a certain point Is reached, 
beyond which point the metal deteriorates in quality. In the dis- 
cussion on the paper, Professor Unwin noticed the popular pre- 
judice that silicon is a very injurious constituent of cast oy 
This prejudice arose a long time ago, apparently from the ¢ va 
culty experienced in smelting very rich iron ores containing — 
silica. Thus, the Turkish Government in 1844 wished tou - _ 
an exceedingly rich ore—magnetic ore containing 12 per — i. 
silica—found at Samakoff, but could not smelt it, and the diffi- 
culty was attributed to the silica, Again, about 1555, eee 
were made to improve cast iron guns, and Mr. Cochrane — 
the use of Nova Scotia iron. This was tried at Woolwic . - 
the Chemical Department there refused to sanction its use on the 





the influence exercised on earthquakes by the geological ti 
tion of a country by the action of water or of any other physical 
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ground that it contained too much silicon, notwithstanding that 


: Fairbairn’s mechanical tests were in its favour, 
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DETAILS OF TIMBER WORK, ROYAL ALBERT DOCK EXTENSIONS. 


MR. ROBERT CARR, M.LC.E., ENGINEER. 
(For description see page 109.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs, Gero_p and Co., Booksellers. 
LEIPSIC.—A. TwieTmeyeER, Bookseller. 
NEW YORK.—TnHe Wittmer and Rocers News Company, 
31, Beekman-street. 
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COLLISION BULKHEADS, 


Tue principle of bulkhead subdivision of a vessel’s hold, 
considered as a source of safety, originated with the em- 
ployment of iron as a material for shi There were, of 
course, bulkheads in wooden ships before the use of iron 
was introduced, but such partitions were for division of 
cargo, stowage of stores, and separation of the habitable 
parts from the remainder of the vessel. It is doubtful 
whether in those days the idea of keeping a damaged 
vessel afloat by means of her original bulkhead subdivision 
was ever entertained, although it is well known that 
stranded vessels were often floated by means of temporary 
arrangements of the kind. The materials of such vessels 
and the consequent modes of combination were not such as 
would be likely to contribute to the trustworthiness of 
bulkheads under such circumstances as a collision either 
witha rock or with another vessel. Water-tightness of the 
kind being secured by fastening and caulking long lengths 
of planking, it is clear that any penetrative shock received 
at one part of a plank would start the remainder, and so 
the effect of the damage would be widely distributed and 
probably extended beyond the bulkhead partition which 
was intended to localise its consequences. Collision bulk- 
heads were, therefore, not adopted simply because they 
would only be of use under rare and exceptional cireum- 
stances. But the methods of combination rendered neces- 
sary by the employment of iron in shipbuilding, together 
with the physical qualities of that material, altogetheraltered 
the conditions of the case. The effects of a penetrative blow 
on the hull of an iron or steel vessel are local in their 
character, and usually confined within limits which do not 
extend far beyond those of the absolute contact of the 
penetrating body. The form and fibre of wood materials 
are determined by the growth of a tree, but iron or steel 
can be bent, rolled, or forged to any shape whatever, and 
the limiting conditions of dimensions are overcome by the 
aid of the rivet. Hence with the advent of iron ships we 
find provision made for their safety in the form of bulk- 
heads. This was no doubt partly due to a sense of timidity 
in venturing upon the sea in a vessel built of such an 
unlikely floating material as iron—especially with a shell 
relatively so thin when compared with that of a wooden 
ship. The man who first ate an oyster has been generally 
credited with much courage and enterprise—but to us it 
seems that far higher qualities of that kind were exhibited 
by those who first ventured to embark upon the ocean in a 
vessel of iron. 

Transverse water-tight bulkheads, and collision bulk- 
heads in particular, date then from the earliest sea-going 
iron ships. Indeed, as far as concerns sailing vessels, 
water-tight subdivisions were carried to a greater extent 
thirty years ago than now. Very few iron or steel sailing 
ships built at the present day have more than the one 
transverse bulkhead, which is known as the collision bulk- 
head; but steamers are better provided in this respect, 
having also bulkheads at the fore and after boundaries of 
their machinery spaces, a bulkhead aft, and in larger 
vessels a bulkhead dividing the fore and main holds. The 
machinery space bulkheads are primarily intended to 
separate the engines, boilers, coals, &c., from the cargo; 
but all the transverse bulkheads are expected to serve the 
purpose of keeping the vessel atloat in the event of any of 
the compartments being penetrated so as to admit water. 
This being so, it becomes a matter of importance to insure 
—(1) that no single compartment may hold enough water 
to sink the vessel; and (2) that each transverse bulkhead 
is strong enough to endure the pressure due to the compart- 
ment which it bounds being filled with water to the load line. 
Except she be in the Royal Navy, we are not aware of 
any vessel afloat which fulfils the first of these conditions, 
atwaghs many of those on the Admiralty selected list for 
employment as transports and cruisers approximate very 
closely thereto in their structural arrangements. To fulfil 
the condition is, in fact, very difficult, and commercially 
speaking impracticable. It may be attained in regard to 
most of the compartments, but rarely in that which con- 
tains the machinery and boilers; and even in the cargo 
spaces, an extensive subdivision is found to be a costly 
arrangement when the questions of storage, loading, and 
discharging are taken into account. 

The problem therefore resolves itself into one which 
chiefly concerns the efficiency of the collision bulkhead, 
the name of which sufficiently indicates the valuable pur- 
pose which it is intended to serve—viz.,that of keeping the 
vessel afloat when her stem and bow plating are fractured 
through collision. This duty is a possible one, and the 
value of the collision bulkhead has very many times been 
satisfactorily demonstrated by the preservation of life and 
—. The volume of the fore peak space will never 

very considerable when the position of the bulkhead is 
wisely fixed, and therefore the quantity of water which it 
will contain—or rather the loss of buoyancy due to its 
penetration—will not seriously impair the seaworthiness 
of the vessel. At the same time it is prudent to fit the 
bulkhead sufficiently far from the stem to be well abaft 
any damage which the bow would be likely to receive from 
such a cause as collision. A happy mean has therefore to 
be struck between the limits suggested by these considera- 
tions; there must be neither too much space in the fore 
peak, nor must the bulkhead be too close to the stem. 

We have next to consider the structural qualities of the 
bulkhead, which, when the bow is broken, becomes the 
shell of the vessel. This is a subject which has not until 
recent years received the attention which it merits. There 
is no more fertile source of damage to shipping at the 
present day than collision. A large proportion of 
the total losses, regarding which no particulars come to 
light, are doubtless due to this cause—both the ies 
having succumbed in the encounter. Now remembering 
that in collisions between two ships it almost invariably 
happens that the bow of one strikes some part of the other, 


it would appear that one at least of the colliding vessels 
should, in most cases, survive with injuries not too con- 
siderable to prevent her from reaching port. That this is 
often the case must be admitted, but it might perhaps 
happen oftener if the collision bulkhead were properly 
placed and properly made. The position of the bulkhead 
Is usually more satisfactory than its construction, although 
both are sometimes at fault. When we hear of a bulkhead 
being unable to endure the pressure of water against it 
without the assistance of shores on its aftermost side, we 
may be sure that either such a bulkhead is insufficiently 
stiffened or else that it is so close to the seat of damage as 
to be injured where it is connected to the side of the 
vessel. Now there is no excuse for an iron or steel bulk- 
head being insufficiently stiff, for with such material a 
bulkhead may be made as stiff and rigid as one please. 
Mr. Clarke Russell, in his nautical novel, entitled “ Jack’s 
Yarn,” describes a shipwreck through collision, in which 
the vessel, which was of iron, had to be abandoned because, 
with all their shoring, the collision bulkhead could not be 
kept in place. But this collision bulkhead was of wood, 
and tempi. the only one of that material that was ever 
fitted in an iron ship. Such a thing should never happen 
to an iron or steel bulkhead—nor do we think it would to 
one of the most recent construction. 

The stresses to be resisted by a collision bulkhead when 
the bow is damaged are, hydrostatically, the same as those 
acting upon the steel plating, but the dynamieal stresses 
are generally much less considerable, as the force of blows 
from the sea will be much broken by the portion of the 
bow still remaining in place. But the direction of the 
vessel’s motion in the water being perpendicular to the 
plane of the bulkhead, it consequently happens that the 
plating composing it endures greater pressure, under such 
circumstances, than the ordinary plating of the bow. 
Now, remembering that the shell of the vessel is of a 
curved form, while the plating of the bulkhead is flat, it will 
at once be seen how much superior is the former, on that 
account only, to the latter, in its ability to resist the stresses 
acting upon it. The shell of a vessel may, indeed, be 
likened to the cylindrical portion of a boiler, and the col- 
lision bulkhead—when the bow is damaged—to either of 
the flat plates of the ends, which require the assistance of 
stays in order to put them in an equal condition of strength 
with the parts that are curved. But while the shell plating 
of the vessel is stiffened with ribs composed of frame and 
reverse bars spaced 24in. apart, besides deck stringers, 
&c., the collision bulkhead was, until of late, stiffened 
with comparatively small angle bars, spaced as much 
as 30in. apart. The vertical stiffeners now used are 
much larger, and the enforced use of horizontal stiffeners 
on the opposite side of the bulkhead, still further contri- 
bute to equalise the strength of the collision bulkhead 
with that of the shell of the vessel. But the form of the 
collision bulkhead is not strong in itself, and even more 
than has hitherto been done seems still to be ueeded in 
order to make it perfectly trustworthy under all conceivable 
conditions when the stem and bow plating are punctured 
or partly carried away. Should two or more completely 
laid deck flats rest upon a stringer rivetted to the after 
side, there would in that case be no fear of the bulkhead 
being dangerously deflected by -water. When vessels have 
very deep holds, by reason of hold beam stringers and 
widely-spaced beams taking the place of decks, it certainly 
seems necessary to give more support to the collision 
bulkhead than is afforded by the vertical and horizontal 
stiffening angle-bars. The stresses upon the bulkhead 
when forced through the sea and made to perform the 
functions of a stem, are much greater than the bulkheads of 
deep ballast tanks are called upon to endure. The latter are 
stiffened with plate bulb iron rivetted to the vertical stif- 
feners, and such an arrangement would furnish all the 
support that the collision bulkhead is ever likely to need. 
Under any circumstances a horizontal plate stringer should 
be rivetted to either the fore or after sides of the bulkhead 
whenever a tier of widely-spaced beams is fitted in lieu of 
a laid deck flat. 

The contingency against which the bulkhead provides 
may, perhaps, by some be considered remote; but as 
long as the risk exists, if we provide against it at all, we 
should do so thoroughly. But the contingency is not a 
remote one, as the owners of cargo steamers, and the under- 
writers too, have good reason to know. That so many 
vessels are saved every year by these bulkheads is the most 
satisfactory proof of their importance, but that any should 
be lost because their bulkheads are not strong enough is a 
reason for giving still further consideration to the subject. 
The matter has not escaped the attention of Lloyd’s 
Register, who have recently added considerably to their 
requirements in this respect; and there can be no doubt, 
should it become apparent to that body that further 
strengthenings are necessary to collision bulkheads, provi- 
sion for the same will speedily be made in their Rules. 


DOMESTIC FIREPLACES, 


Many months have elapsed since our old friend, the 
domestic fireplace, has been made the subject of newspaper 
controversy. Mr. Pridgen Teale has been the first to 
disturb public repose this year. On Monday night he 
delivered a lecture on “The Domestic Fireplace,” at the 
Royal Institute. Mr. Teale had literally SOR new to 
say on the matter ; all the old stock arguments in favour of 
a system of warming our houses different from that in 
general use were furbished up, made to look as bright and 
attractive as possible, and placed before a more or less 
sympathetic audience. The lecturer admitted that he 
could say nothing that had not been said to our forefathers 
by Count Rumford. He has devised a fireplace in which 
coal is to be burned at a dull red heat. This result is obtained 
by reducing the admission of air. Unlike many engineers 
and other inventors of fireplaces, Mr. Teale holds that the 
best results are got by burning coal at a low instead of a 
high temperature. By the use of his fireplace he has 
succeeded in reducing his coal consumption by one-fourth. 
He produces no smoke to pollute the air, and he has no 





cinders to go to the parish dust heap. He urges others to 
go and do likewise, It is no disparagement of Mr. Teale 
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to say that we have heard something closely resembling 
his arguments, his description, and his advice a hundred 
times before. The result on the London mind of all this 
talking and lecturing and arguing is simply ni. Mr. 
Teale and his fellow-workers claim our admiration; but 
we cannot resist the temptation to smile even while we 
admire. The weak spot in their arguments possibly is that 
they have missed the whole essence of the question at issue. 
In one word, the public are so well satisfied with what 
they have got that they do not desire a change; and 
men of reasoning powers not inferior to that of Mr. 
Teale will see in this placid satisfaction something that 
needs explanation. If only mankind was discontented 
with its domestic fireplace, the fireplace would vanish like 
a dream. Mr. Teale and his fellow-workmen have to 
combat content with things as they are before they 
can bring about a change. They must persuade the house- 
holder that the hearth which he loves is really a very bad 
thing. It is waste of breath to tell him that other things 
are better. For the matter of that, it seems to be equally 
vain to tell him that the way in which he burns his coals 
is shameful. Mr. Pridgen Teale would do well to ask 
himself whether the conservatism of the householder is or 
is not well founded. Most men accustomed to look below 
the surface of things know that most so-called abuses, 
when they enjoy popular favour, are not so bad as they 
seem to be at first sight. Perhaps it may be so in this 
case. Let us see. 

Mr. Teale and his fellow workers advocate alterations 
on the existing fireplace for two principal reasons, round 
which, as the main body of attack, skirmish a multitude 
of smaller reasons, which we need not concern ourselves 
with at present. The first of the two reasons is that with 
improved fireplaces we should save coal; and the second 
is that we should avoid the production of smoke, and so 
leave the air of our great towns pure. Now as regards 
the first, it is almost impossible to obtain any accurate 
figures concerning the saving of fuel effected by improved 
grates and fireplaces; but such evidence as is available 
goes to show that it is not large. We have no doubt what- 
ever that Mr. Teale can himself, by looking after his own 
fires, save a good deal of coal; and this would be true even 
if he used the ordinary builders’ “stove” instead of his own 
invention. But would it be true of his invention, in the 
hands of the ordinary householder and his servants? 
There is in existence a certain Smoke Abatement Com- 
mittee, and an exhibition was held at South Kensington 
in 1882 under the auspices of this body. It is a suggestive 
circumstance that the Committee was threatened with 
legal proceedings, under the Smoke Nuisance Act, by those 
who lived near the Horticultural Gardens. But this is 
perhaps a digression. Very elaborate tests were carried 
out with a very large number of open fireplaces and 
close stoves. The close stoves were more economical 
than any of the open fireplaces. Among these last, how- 
ever, there seems to have been very little to choose. Let 
us, for example, take the results obtained with a few of 
the inventions tested, and compare them. The value of 
each is estimated in terms of the rise in temperature pro- 
duced in a room per pound of coal burned. Mitchell’s 
common grate, with a fire-clay lining and floor, which is 
extremely like Mr. Teale’s arrangement, raised the 
temperature 3°56 deg. per pound. Barnard and Bishop, 
with a “ glow fire,” and rather rapid combustion, did better, 
having asa figure of merit 4. Taylor’s fireplace, with a 
perforated fire-brick back, 3°12. M. Perret, radiating tire- 
grate, fire-brick lining and roof, 2. Some fireplaces were 
tried which heated the air sent into the room. Two of 
these gave 2°66 and 2°16 as their figure of merit. In one 
word, fireplaces with all sorts of additions and improve- 
ments did not prove better or more economical than 
ordinary fireplaces. As to smoke, attempts were made to 
measure the quantity of carbon carried up the chimney, 
with only one result, namely, that it was so small that it 
could not be measured; thus bearing out C. Wye 
Williams’ statement, that a few ounces of coal would 
suffice to account for the black trail, miles long, left 
behind her by a steamship. Let us take it for granted 
that Mr. Teale saves one-fourth of his coal bills. If he 
burns 20 tons a year he must have a large house and 
many fires, The saving in money will be in that case 
about £6 per annum. A man burning 20 tons of coal per 
year to warm his house will regard £6 as a very insig- 
nificant affair. Mr. Teale’s fires are, moreover, not 
cheerful ; and besides, it is not necessary to have one of 
Mr. Teale’s grates in order to have what is popularly 
known as a “bad fire;”? the same result can be 
obtained by “slacking down a fire.” It requires a good 
deal of faith to believe in Mr. Teale’s system in this 
weather. He would be more successful in making con- 
vertsin July. The principle he adopts strikes the ordinary 
mind, uneducated in the matter of domestic fireplaces, as 
being very much like that of the man who kept down the 
cost of his horse by giving him very little to eat. Mr. 
Pridgen Teale saves coal by limiting the supply of air. 
He does what he can to keep his fire from burning up. 
Here is the description of his invention, nearly in his own 
words. He said that he had been learning for twelve 
years. The last stage in his education was the discovery 
that the burning of coal in an ordinary fireplace could be 
controlled and retarded by the adoption of a very simple 
aud inexpensive contrivance. This contrivance, which he 
had named an “ economiser,” was simply a shield of iron, 
standing on the hearth, and rising as high as the level of 
the grid at the bottom of the grate, converting the hearth 
space under the fire into a chamber closed by a movable 
door. One of the effects of this was that combustion went 
on at an orange, not at a white heat. A white heat ina 
fire meant rapid combustion, owing to the strong current 
of air which passed under the grate, through the centre of 
the fire, and up the chimney. An orange heat meant that 
the coke--i.e., the red hot cinder—was burning with a 
slowly applied stream of oxygen, a degree of combustion 
which was only possible when the coal was kept warm by 
the hot chamber beneath. He had applied economisers 
one by one to all his grates, kitchen included. The result 
had surpassed his expectations. There was a saving of at 





least a fourth of his coal. The experience of others con- 
firmed his own results. 

The simple answer to all Mr. Pridgen Teale’s arguments 
is, that there is nothing new in fireplaces with what 
engineers call ash-pit dampers; and that the average British 
householder likes a bright, cheerful fire in cold weather. 
Instead of saving £5 a year in “orange” fires, he would be 
more likely to pay £5 a year extra if only he could secure 
a “white” fire for the outlay. This is the sum and 
substance of the passive opposition which all those who 
introduce new-fangled domestic fireplaces have to contend 
against. The British householder likes a big bright, open 
fire, and he is quite willing to pay for it. He is also desirous 
to have it with the least possible amount of trouble. He 
doesnot want hoppers orscrews orautomatic shovels, or other 
devices to get outof order and worry himself and his ser- 
vants. The ordinary fireplace meets all his wants and his 
wishes, and so heiscontent. It is almost impossible to per- 
suade people in such a state of mind that they are really 
fools. Besides, it is evident that if economy is actually 
worth considering, that can be secured at once, and in 
the largest possible measure, by adopting the German 
or Austrian tiled stove. There is nothing like the 
stove for reducing coal bills. The Teale fireplace is not in 
the race with the continental appliances; but no man living 
will persuade the English householder that he ought to have 
stoves instead of open fireplaces. In this case instinct speaks, 
aud instinct is right. All things considered, we see no 
chance of success so long as Mr. Teale and his co-workers 
base their claims to a hearing on economical grounds. 

As regards the smoke nuisance, we have over and over 
again shown that, in so far as soot is concerned, little or 
nothing can be done, because the evolution of soot per 
chimney is extremely small. By far the larger proportion 
produced goes away in the sweep’s bag, being collected in 
the chimney. That which really makes smoke objection- 
able is the carbonic acid and the carbonic oxide which are 
evolved when coal is burned. These are the resulting 
poisonous ingredients in the products of combustion, and 
no man has yet ever suggested that we should try to burn 
coal so that these gases will not be evolved. 


LONDON FIRES, 


Captain SHAw’s report on London Fires for 1885 is 
remarkable as showing the smallest percentage of “serious 
fires” on record. The ratio is now down to 7 per cent., the 
lowest previously being 8 per cent., and the average much 
higher. This speaks well for the increasing efficiency of 
the Brigade, and the result, we apprehend, may be partly 
attributed to the more extended use of the telegraph and 
the telephone for purposes of fire alarm. Something per- 
haps may also be said for the extent to which hydrants 
have superseded fire plugs, though these are matters on 
which Captain Shaw’s report gives us no direct informa- 
tion. The account given of the yearly operations is very 
concise, we might say painfully so. There are pages of 
statistics, and the driest possible summary of the proceed- 
ings. No doubt Captain Shaw could write with a touch 
of enthusiasm in describing what the Brigade have done 
during the year. But there isno such development of the 
subject, and the reader has to exercise his imagination in 
order to realise what is covered by the cold official phrases 
and the impassive array of figures. There are even some 
other dry facts we should like to be wade acquainted with. 
During the year there have been thirteen cases of short 
supply of water. This is a serious matter, and we should 
like to be informed as to whether one particular company 
is more to blame than the rest. Are all alike guilty, or 
are some of the companies so exemplary that they never 
failto give a good supply? Captain Shaw says that “all 
the companies have made great efforts” to serve the 
Brigade, and he offers them “the warmest thanks 
for their successful exertions in this respect.” But 
the turncock has been late on seventeen occasions 
in the twelve months, and has been altogether absent 
nine times, so that there are altogether thirty-nine 
unsatisfactory instances. Concerning the proportion of 
serious fires, it must be borne in mind that the ratio is 
affected by the total amount of fires, serious and slight. 
The number of fires recorded as “serious” was not in 
itself so low as on some previous occasions, though less 
than in most years, and decidedly less than in the year 
immediately preceding. So also the total number of fires 
was somewhat less than in 1884. But that year was 
unfortunate in having more fires than any of the years 
that had gone before. Captain Shaw states that the fires 
of 1885, compared with the average of the previous ten 
years, show an increase of 441. The actual number was 
2270. We observe en passant a statement that the aboli- 
tion of payment for calls has been attended with very 
satisfactory results, having appreciably reduced the num- 
ber of unnecessary alarms. It is evidently believed 
by Captain Shaw that nothing has been lost in the oppo- 
site direction. The introduction of alarm circuits round 
the fire stations has facilitated the calling of the Brigade. 
These circuits furnish more than 260 “call points,” and 
the system is being extended. Telegraphs 2 per em 
also connect the fire stations with each other, and in some 
cases connect these stations with public and other build- 
ings. To summon the Brigade by touching a button 
seems to imply the height of civilisation, though we may 
in some cases goastep further and make the fire itself 
start the electric signal. 

The reduction in the number of “serious fires” may 
strike the reader as singular, seeing how often the news- 
papers tell of a conflagration such as cannot be called 
slight. These seem to have been particularly numerous of 
late. But the reduced ratio of last year permits of three 
such fires in a week, and this number would make an 
impressive appearance in the morning papers. Taking 
fires of all degrees, it is an awkward fact that 659 are 
specified out of the 2270 as arising from causes “unknown,” 
creating an untoward percentage of 29, This figure gives 
force to the appeal for the establishment of “fire inquests,” 
concerning which it is always stated that when Mr. Coroner 
Payne held them for a time there was a perceptible 
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Shaw is opposed to the idea of an official investigation 
into the origin of fires, as unnecessary and expen- 
sive ; but the Metropolitan Board are in favour of it, 
with the proviso that the power should be vested in 
some officer other than the coroner. Among the ascer- 
tained causes of fires, that of “light thrown down” takes 
the highest number, accounting for nearly one-tenth of the 
total. Next in order we have the upsetting of spirit lamps, 
followed by accidents from -candles, which slightly exceed 
the cases characterised by “spark from fire.” ‘These four 
causes combined account for considerably more than one-third 
the cases in which the origin of the fire is known. If we 
look to the trades concerned we find a large number of 
fires among “ victuallers,” though only in nine cases is the 
cause undetermined. Half the fires among tobacconists 
are of the ambiguous class. Serious damage figures high 
in the trades of the oiland colourman. Taking the range of 
the twenty-four hours, fires prevail most between nine and 
ten o’clock at night, but there is no great difference among 
the several days of the week. It is curious that Sunday is 
quite up to the average in the number of fires, while the 
day of fewest fires is Friday. Do these Sunday fires arise 
in some measure out of sundry revelries on the Saturday 
night? To a certain extent this may be the case, but 
there are a good many fires after eight o’clock on the 
Sunday evening. There are fires every hour, every day, 
except, strange to say, between eight and nine o’clock on a 
Thursday. Such was the case last year, though Thursday 
was not the day of fewest fires. To those who believe 
there is some connection between Quarter-day and fires we 
may commend the fact that the greatest number of fires 
in any week of last year was between the 28rd and 30th 
of December. Looking down the list of months we find 
that May had the greatest number of serious fires, and 
June the greatest in the total of serious and slight, while 
February was the least fiery of the twelve. The brightest 
feature in the year’s history, as written by Captain Shaw, 
consists in the deeds of heroism performed by his officers 
and men, five being commended for special merit. The 
personnel of the Brigade is excellent, and so is the materié/, 
so far as it goes. But a stronger force is needed, and it is 
to be hoped the Board will succeed in getting rid of the 
present absurd restriction of a half-penny rate for the 
purposes of the London Fire Brigade. If another farthing 
is wanted, as the law now stands it is not to be had, 
except by the roundabout process of an indemnity granted 
by Parliament in the clauses of the Board’s annual Money 
Bill. 





CANTERBURY WATER SUPPLY. 


CANTERBURY is one of those towns which are provided with 
water from wells. Canterbury is in danger of drinking sewage- 
contaminated water. In June, 1824, the Canterbury Company 
obtained an Act to supply Canterbury with water, and spent 
on the works down to 1866 £7500. The water was pumped 
from the river Stour and delivered to the consumer without 
filtration or any purifying process whatever. In 1866 these 
works had to be abandoned, and the company obtained an Act 
for new works, which have been erected and in operation during 
the last sixteen years. The sum spent upon them down to the 
present time is about £50,000, and an average daily quantity 
of 382,000 gallons of water is supplied to 3611 houses and about 
four-fifths of the inhabitants of the water district. The water 
in the new supply is obtained from deep wells or boreholes sunk 
525ft. into the chalk, and the pumping station is placed outside 
the municipal boundary in the parish of Thanington, at a spot 
where no danger was apprehended from pollution. But it 
appears that about four years ago certain lands were sold for 
building purposes, and the builders began to sink cesspools, and 
get rid of the sewage by percolation into the ground. The soil 
here is gravel and light loam overlying the chalk, and therefore 
admirably adapted for absorbing and carrying the sewage down 
to the chalk. Attention was drawn to the matter by the com- 
pany’s engineer, and ultimately a sewer was built which served 
these houses ; but since then more houses have been built, and 
as it is asserted that the sewer is not big enough for more 
houses, more cesspools have been built. It has been found 
that by measuring the rise and fall of numerous wells in the 
vicinity, that they fall with the water company’s pumping, and 
thus show the way the water percolates, and the communica- 
tion between wells, and, presumably, between wells and cess- 
pools, A Local Government inquiry is being madeintothe matter, 
upon which a dispute has arisen in consequence of the failure 
of the authorities to provide proper and adequate sewerage to 
prevent water pollution. The water company had better see 
what can be done with Stour water before its valuable rights 
in that reepect are too much neglected. It is quite clear con- 
siderable difficulty will be met with in the endeavour to prevent 
contamination of the well water if that is to be measured 
or indicated by rise and fall of other wells. 


NORDENFELT’S SUBMARINE BOAT. 


Mr. NorpENrFELtT read a very interesting paper at the United 
Service Institution on Friday, February 5th, on his submarine 
boat. He introduced his subject by touching on earlier 
designs for boats made with the same end in view. The mo 
remarkable of these was one made in the American War of 
Independence in 1776, in the form of two turtle-backs screwed 
together, in which a miserable man was supposed to creep, 
propelling the boat by a hand screw, pumping in the water in 
order to descend also by hand. He was to let go 200 lb. of 
ballast when he wished to rise to the surface. He was sup- 
posed to creep under the bottom of an enemy’s ship and screw 
a sort of petard on it containing 150 1b. of powder, which was 
to be exploded by clockwork after he had departed in his 
turtle. We need hardly add that this never “came off.’ A 
man was found sufficiently sharp and enterprising to undertake 
to blow up the English vessel, the Eagle, in it; but he appears 
to have simply disposed of himself in some less dangerous 
manner for the night and claimed his reward in the morning. 
Passing over subsequent designs, we may come at once to 
Nordenfelt’s., He certainly grasps the question with a bold 
hand. His position is that previous designs have failed—(1) 
because they were small and weak; (2) they tried to act by 
actual contact with the enemy’s ship’s bottom, which was very 
dangerous and difficult, especially if the ship was pitching at 
all; (3) black powder was used, whch is an unsuitable 
explosive for the work; (4) propulsion was effected by hand 
power, which taxed the crew too severely; (5) the means of 
ascending and descending were untrustworthy. Nordenfelt dis- 
carded the idea of the furtive fragile boat, and made one to 
act in a systematic way on 9 much larger scale, A boat that 
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would show fight and hold its own, and under many circum- 
stances, so he maintains, would be a safer vessel than an ordinary 
one. This fast boat was 64ft. long, 9ft. beam, over sponson 
12ft., with 60 tons displacement, and 100-horse power engines, 
Speed, 9 knots, capable of going 150 miles without re-coaling. 
lt carried a fish torpedo outside to be discharged mechanically. 
It is intended to run on the surface, but blowing its smoke out 
under water, till it nears an enemy, when it descends and moves 
“awash,” with a cupola alone above water. When this is liavle 
to be seen she descends altogether under water by means of 
propellers. The vessel is kept in the horizontal position longi- 
tudinally by means of rudders in the bow, which by the action 
of a plumb weight bring the boat back to this position should 
anything suddenly make her leave it. Three features are 
specially emphasised by Nordenfelt:—-(1) The employment of 
heated water to give off steam as any unfailing reservoir of 
energy; (2) the submersion of the boat by mechanical 
means, which is much safer than depending on specific 
gravity, because practically the density of water alters 
so slowly with the depth that a vessel that descends 
below the surface may descend to a great depth. The hori- 
zontal position protects the boat from dangerous impetus 
downwards, and the mere cessation of working the special pro- 
pellers causes the boat to rise. (3) The use of rudders to 
keep the vessel always horizontal. There is no difficulty as to 
sufficiency of air and heat. After fourteen miles run, when 
the crew had been enclosed for three hours, the temperature 
was only 32 deg. C. or 90 deg. F., and a tallow candle even on 
the floor burnt without visible diminution. The turtle back of 
the boat can be protected against machine or quick-firing guns 
by an inch steel plate, but it is so oblique to the direction of fire 
that it would, Mr. Nordenfelt believes, resist it without. When 
“awash” the water would protect the vessel. Two Whitehead 
fish torpedoes are carried, but more is expected from an 
electrical controlled torpedo, which would push in any pro- 
tecting netting and would fire 300 lb. of dynamite. There is a 
quick-tiring 2-pounder for use against torpedo boats if neces- 
sary. Finally Mr. Nordenfelt prognosticated the employment of 
such boats in thé defence of channels all over the world, 
declaring them to be most sober, business-like affairs, although 
they might be suggestive of the conceptiens of Jules Verne. 


AN IMPORTANT ENGINEERING SCHEME, 


THE agitation in the matter of sea communication with the 
Midlands continues. The traders of Birmingham and South 
Staffordshire will never rest until they have that communica- 
tion clear, The latest scheme is that of Mr. G. W. Keeling, 
C.K. He proposes to improve the water communication between 
Birmingham and the Bristol Channel, by deepening the Bir- 
mingham and Worcester section of the Birmingham and 
Gloucester Navigation sufficiently to accommodate vessels 
of from 150 to 200 tons burden. This would allow coast- 
ing vessels to be brought by steam haulage direct from Cardiff 
or Sharpness to Birmingham, vid the Gloucester and Berkley 
Ship Canal, the river Severn, and the Worcester and Birming- 
ham Canal. At one point between Worcester and Birmingham 
there occurs a distance of three miles with a flight of thirty- 
six locks. Here it is proposed to substitute an incline by which 
a tank trough containing the vessel could be raised or lowered 
by hydraulic power. The cost of the work is estimated at 
£600,000. The scheme would involve the alteration of sixty 
bridges and culverts, at an estimated cost of £45,000; the 
widening of 184} chains of tunnel, £203,000 ; the construction 
of hydraulic incline and works, £52,000 ; the construction and 
alteration of locks, £96,000 ; the widening of the canal in many 
parts, £144,000 ; and the provision of additional water space 
and wharf accommodation at Birmingham, £60,000. Mr. Keeling 
hopes to reduce the cost of the canal transit from Sharpness to 
Birmingham of grain and timber from 6s, to 3s, 6d. per ton ; 
and for other distances and materials in proportion. It is stated 
that there is reason to believe that the Birmingham and Glou- 
cester Navigations would, under guarantees that it should not 
full into the hands of the railway companies, transfer their 
interest in the Birmingham and Worcester Canal, on the new 
company undertaking the existing liabilities with respect to it. 
Mr. Keeling will probably explain his scheme in about a week’s 
time to a meeting of Midland merchants and manufacturers, 
presided over by the Mayor of Birmingham. 


GOOD AND BAD WORK. 


THE views expressed in our leader last week upon “ Good and 
Bad Work” have been borne out in a striking manner by inde- 
pendent authorities. At about the time the article was being 
penned, Mr. W. W Walker, of the firm of Messrs. T. W. and J. 
Walker, hardware merchants, Wolverhampton, was addressing a 
special meeting of the Wolverhampton Chamber of Commerce 
“On the Effect of Continental Competition upon the English 
Hardware Trades in the Colonies.” Good workmanship and 
good material, we last week urged, were essentials to success. 
What is the testimony of the Midland manufacturers? Mr. 
Walker said that in steel toys the competition of German firms 
was most severely felt, and in answer to a communication which 
he had addressed to Messrs. Timmins and Sons, of Birmingham, 
that firm, after giving their views of the causes of German 
success, had complained of a lack of good workmen. There was 
not a man within fifty miles of Birmingham who could make a 
spring divider, and there were only about two men who could 
make wrought iron vices. In fact, for tools which required clever 
handiwork, the rising generation were not filling their fathers’ 
places, the principal reason being that they did not begin to 
learn early enough, And Mr. Walker further observed that 
as to the quality of the German goods there could be no doubt. 
The Germans had introduced the best machinery, and their 
workmen had received good technical instruction. Now these 
remarks—whether or not they can be accepted in their fulness 
as regards the artisans of the midland metropolis—show un- 
doubtedly the need for the lesson we last week tried to enforce 
as to the necessity for good workmanship and good machinery. 
Undoubtedly, if these points are attended to, the complaints of 
German competition will be less loud and less frequent. During 
the address and the discussion that followed, both of which 
were most instructive, other remedies for continental competi- 
tion were suggested. 


WORKING GUNS BY ELECTRICITY, 


THE question of training and working heavy guns by means 
of electrical motors has for some time occupied the attention of 
the War-office authorities, who have carried out a series of 
experiments, The system of employing small motors, actuated 
by a dynamo machine driven by a steam engine placed under 
cover in a sheltered position, will probably be adopted in pre- 
ference to the present plan of transmitting the motive power 
by means of shafting. We understand that the guns of the 
Spithead forts are to be immediately fitted with the new 
electrical training gear, 





LITERATURE, 


Ancient Rome in 1885. By J. Henry MmpDLeEToN. 
Adam and Charles Black. 1885. 

For adding one more to the long list of works on the 
archeology of Rome, Mr. Middleton makes needless 
excuse. He reminds us in the introduction that the last 
few years have been extraordinarily fertile in discovery by 
recent excavations. To say nothing of the complete 
exposure of the Forum Romanum, the determination of 
the form of the Rostra of Julius Cvesar, the discovery of 
remains of the Temple of Vesta, the Regia, the House of 
the Vestals, the line of the Via Nova, and of the great 
Servian Agger, with countless early tombs and houses of 
all dates, and perhaps the most important of all from the 
standpoint of primitive history, of the large Etruscan 
Necropolis on the Esquiline Hill, and the results of 
excavations elsewhere in former times and more recently, 
have been found sufficient warrant for innumerable guide- 
books, large and small, and learned papers addressed to 
various societies. Mr. Middleton’s work properly used is 
indeed an excellent guide-book for existing remains of 
“Ancient Rome” and vade mecum for the student of 
history and archeology; but it is something more than 
this ; and his modest apology for publishing his work may 
be gratefully allowed, and the work itself heartily wel- 
comed, if only for the descriptions of the buildings of 
Ancient Rome, as he himself says, “ with increased atten- 
tion to detail and methods of construction, points usually 
passed over too lightly by those antiquaries who are with- 
out practical acquaintance with actual processes and 
materials used in building.” 

The first chapter, in some respects the most valuable in 
the book, treats (1) of the geology of the site of the 
city, with some slight reference to the country immediately 
surrounding it ; then (2) of the quarried materials used in 
construction and decoration, of architectural styles, of 
methods of construction, of the use made of stone and 
bricks, and of the composition of mortar, cements, 
and concrete. We are shown how to the volcanic 
origin of the seven or more hills of the famous city 
the earliest building material, ¢wfa, is due, varying 
from softer quality which can be cut with spades 
to a concreted mass about as hard as Bath stone. This 
badly weathering stone, probably, however, always simply 
faced externally with stucco, was very early succeeded by 
peperino, volcanic also, and quite fire-proof, quarried in 
the Alban Hills and at Gabii; and lastly, by travertine, 
from Tibur, a very hard pure carbonate of lime. With 
the exception of so-called silev, really lava, employed 
chiefly for paving, these seem to have been the only stones 
used in the earliest constructions of all—those in opus 
quadratum, or masonry in rectangular blocks. For other 
stones in later times, used almost solely for decorative 
purposes, granites, porphyry, and marble, and others, the 
Romans had to go further afield. The primitive opus 
quadratum, though never entirely superseded, began very 
early to give way to the use of faced concrete, by far the 
most important and largely used of all the building mate- 
rials of Rome. Matchless, indeed, were the Roman 
builders, or rather engineers, in concrete. The massive 
opus quadratum, with its perfectly fitting masonry in 
joints and beds, scarcely needing the cardboard-thin lining 
of slime or mortar, has perhaps made their reputation as 
builders with most of us; but in concrete the Romans 
were masters. 

The builders had, in Rome, the finest materials in the 
world on the spot, and their skill and daring in the use of 
concrete, not only for foundations and walls, but for vaults 
and domes of the magnitude of the Pantheon, are perfectly 
astounding even to the engineers of our time. Mr. 
Middleton, indeed, in describing the various sorts of con- 
crete employed—consisting in the earliest form of broken 
lumps of tufa and peperino, or again, of travertine and lava, 
with lime and sutticient water to reduce the whole to a 
fluid state—later on, of broken bricks and marble from 
earlier buildings—does not hesitate to say that pozzoluna, 
lying in thick strata just as it was showered down from 
the volcanoes, resembling a sandy earth mixed with larger 
lumps of the size of coarse gravel, when mixed with lime 
setting hard even under water, more than any other mate- 
rial contributed to make Rome proverbially the “ eternal 
city,” for without it the vaulting and large domed build- 
ings would have been impossible. Their daring use of 
concrete, and confidence in the tenacity of materials, 
enabled the Roman engineers to achieve feats most 
astonishing; and the discovery that a concrete vault or 
dome is really an arch without lateral thrust rendered 
possible such a building as the Pantheon, which is essen- 
tially nothing but a big pot with a lid popped on the top. 

Of bricks, whether crudi, or sun-dried, or coct?, or kiln- 
baked, Mr. Middleton says no solid wall is to be found in 
Rome. They were used simply as inner facings of concrete 
to form a smooth level surface, upon which was laid in 
cement the decorative outer face of stucco, and rich slabs 
of marble or other imported stones. The bricks merely 
tail a few inches into the enormous masses of concrete 
which they hide. The method of building with concrete, 
apart from the materials used, seems to be exactly the 
same as that employed now and always, and casts of the 
hollow boxes into which this was poured, where not con- 
cealed by brick facing, are to be seen to thisday. Through- 
out the book there is constant reference to the employ- 
ment of concrete even as the core for 7in. party walls with 
the double facing of triangular bricks, and stucco, or 
marble ; and to the so-called relieving arches of 2ft. tiles, 
the use of which to the depth of about 5in. upon the 
surface of a 20ft. concrete wall is not very clear. These 
cannot be for ornament, for they are always covered over, 
and add nothing to the constructional strength. Are they 
simply level-guides for the bricklayer ? 

An excellent and exhaustive description, both as to 
material and methods of use, is given of the famous Roman 
cements and stucco, How the smooth brick facing was 
keyed for the cement, not as now, by raking out the Joints 
of the bricks, but by driving large iron nails or marble 
plugs through the brickwork into the solid concrete 
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behind, the projections left being afterwards concealed by 
the marble or other outer coating embedded in the cement 
thus laboriously keyed :—how the marble itself was often 
surfaced with beautiful cement of tinely pounded marble :— 
how a quick-setting stucco surface was rapidly moulded in 
relief figures by the hand of the artist, assisted by a few 
simple wooden tools :--how the surface was prepared for 
fresco and surface painting—all this, and much more of 
similar detail, is told by Mr. Middleton partly as the result 
of his own observations, partly from close study of the 
accounts left by the Augustan architect Vitruvius. By 
the use of concrete, good foremen, and any number of un- 
skilled servile labourers, the shell of enormous structures 
was speedily and substantially run up, and the tield left clear 
for artiticers and artists in stucco, sculpture, and painting ; 
and Nero, Caracalla, or Vespasian, with ruthless spoils of 
Greece, Asia, and Egypt for surface enrichment, would 
have a huge palace or therma finished in a time which 
would put builders of Law Courts to the blush. From 
Vitruvius and Pliny—Pliny, it seems, is often a mere 
plagiarist of Vitruvius—and his own acute observation, Mr. 
Middletonsolves what mysteries there may be in fresco, tem- 
pera, varnish, and encaustic paintings with which surfaces 
of stucco and the exquisite marble cements were ornamented. 

In street-paving, roadmaking, drainage, warming appa- 
ratus by hypocausts, of which we know a little by our own 
buried cites of Silchester and Uriconium, water supply, 
public baths, amphitheatres, temples, city walls, or the 
huge Coliseum, Mr. Middleton is equally at home whether 
as accomplished antiquarian, draughtsman, or engineer. 
Aqueducts, quality of water, reservoirs, sizes of pipes, 
taps, turn-cocks and drain-tiles—we omit the classical 
names—with drawings and illustrations of makers’ marks 
on brick, tile, and pipe, are discussed in detail. Lead 
pipes, we are told, are found inscribed with the capacity 
of the pipe, the name of the estate, the imperial owner, 
and the plumber who made them. What better evidence 
of date? The danger of lead poisoning, it is almost 
amusing to learn, was not unknown; but the lime deposit 
of the water, as uow, was trusted to render lead pipes safe, 
and they were extensively used. Mr. Middleton makes 
no mention of chimneys; no ancient chimneys, indeed, 
exist. The flues of hypocausts, however, were carried up 
the walls in baths, and occasionally in private houses, and 
how they were cleaned is a mystery unsolved; possibly, 
the use of charcoal and wood left little deposit which 
could not be removed by the thorough draught of the flues. 

Marble, porphyry, basalt, alabaster, and the harder and 
more precious stones, did not come into use until the last 
years of the Republic and of the early emperors. Indeed, 
the vor populi forbade such luxuries. ‘These, of course, were 
requisitioned from conquered countries—poor Greece and 
Asia Minor were swept of their choice sculptures, and pro- 
bably their best artists compelled to slave Jabour. Mr. 
Middleton may take as one reason why these materials 
were not common, that they could not be brought in 
safety until Pompey had cleared the seas of pirates. 
Indeed, they did come into common use immediately after. 

In the primitive buildings on the Palatine, the great 
Servian Agger, the typical Roman temple, on podiuin or 
raised foundation, with surrounding porticus—not to be 
confounded with portico, as of the Pantheon—enclosing the 
domed cella, or sanctuary, containing the statue of the god 
in the basilica, illustrated in Mr, Middleton’s book by 
plan and sectional drawings of concrete, brick inner 
facing, and surface of ornamenting stucco or marble slabs, 
the various uses of tufa blocks, peperino, and the 
harder travertine for keystones, capitals, joints, voussoirs, 
and points of greater pressure, are constantly referred to 
by descriptions in detail, as also in the later structures 
of thermce or amphitheatre, palace or villa, and must be 
mastered by one who wishes to understand the alphabet 
of Roman architecture. Of such details, above all perhaps 
the gem of the book is the account of the Forum Romanum, 
unearthed almost completed, as it now is, from beneath 
the 40ft. of rubbish which incumbered it, compiled from 
ancient sources and the knowledge gained by recent exca- 
vations, and rendered easy for study by the author's well- 
executed coloured map. ‘lhe plans and sections, if one may 
form a judgment by their intelligibility, are most excellent. 

As antiquarian, Mr. Middleton almost too bitterly 
laments the destruction of past ages, and what is now 
being done. The Church he often stigmatises as the 
robber of temples, passing over a little too lightly the fact, 
which he constantly establishes, that Pope after Pope may 
have robbed without scruple, but has, at the same time, 
preserved large portions of scores of ancient buildings 
modernised into churches, and immense quantities from 
other buildings of sculptured relics and material which 
would otherwise have been ruthlessly burnt in lime-kilns 
or adorned a pigsty. Over and over again he shows how 
the ancients themselves, whether under Republic or Em- 
pire, did not not scruple to pull down, and break up for 
concrete, the buildings and fine marbles of their ancestors. 
Popes and railway station builders are merely following 
the custom, damnosa hereditas, of the city. Even Mr. 
Middleton is obliged to allow that the disinterment of 
pavements, foundation, or wall, after long ages, is but the 
signal of disintegration by frost and weathering by expo- 
sure; and page after page of his book is filled with 
descriptions of buildings laid bare by the spade in the 
14th and 15th centuries, now mere crumbling rubbish 
heaps, the remembrance of which would be utterly lost 
but for the drawings and measurements of those who have 
preceded him in his work. 

Mr. Middieton gives long lists of classic authors—con- 
temporary, or nearly so, with the builders—whom he 
himself has consulted, and also of more modern writerr, 
whose works he reecommends—with an occasional fling at 
Pliny, Canina, and Mr. Parker by the way—for those to 
consult who have leisure, opportunity, and inclination. 
His own book recommends itself. Mr. Middleton is never 
tempted into fine writing or the bye-paths of legend. 
Mention has been made before of the excellent maps and 
drawings, and it may be added that his literary style, as 
betits the subject and his treatment of it, is simple, wn» 
adorned, and workmanlike, 
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BELGIAN LOCOMOTIVE. 

In our last impression we gave a two-page engraving of a 
Belgian locomotive; above we give an external view of this 
engine. On page 132 will be found cross sections, which com- 
plete our illustrations of this engine, a complete description 
of which will be found on page 101. Our illustrations this 
week show very clearly the peculiar grate and enormous fire- 
door rendered necessary by the use of very small coal. They show 
how the quality of the fuel used modifies the type of locomotive. 








DOUBLE-REFLECTING GONIOGRAPH. 

To avoid the errors and sources of error arising from the 
complicated method of measuring the position of vessels with 
the compass, Lieutenant Constantin Pott, commander of H.I.M. 
Monitor Maros has constructed an instrument which, work- 
ing on a similar principle to that of the sextant, enables the 
observer, however, to measure two horizontal angles instead of 
one at one operation. By means 
of a system of straight-edges 
working in combination with 
the mirrors, when the images of 
three objects, whose position is 
known, cover one another, the 
angles formed by their line of 
direction with the po nt of obser- n B 
vation, recorded by the three 
straight-edges, have a common 


apex. 

The Pothenot problem of de- 
termining a fourth position from 
three known points is thus 
graphically solved, as, when an 
observation has been made, the 
instrument can be laid down on 
a chart, and the point of obser- 
vation be fixed by the apex of 
the angles recorded. 

The construction of the in- 
strument is as follows :—-Figs. 1 
and 2, a straight-edge A is fixed 
to the horizontal circle F, its 
left-hand edge is in the axis, and 
forms the basis of the instru- 
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| corrected by the small screw C. The clamp screw on the top of G 
| and the button * at the point of junction of A with F are handy 
for moving the instrument about. H is the handle for holding 
| the instrument while taking an observation, held in place by a 
| spring and snap f. The arms B B, are also fitted with knobs n 
and n, for using as a protractor. The Diopter given with the 
| instrument has two eyepieces, one over the other, the upper one 
| for observing the left-hand, the lower one the right-hand angle. 
| The principle of construction is shown in the following Fig. 3, 
in which A B represents the axis of the instrument, s s the upper 
| fixed mirror—S on Fig. 1 and 2—and the dotted S S the corre- 
| sponding movable mirror S S when the arms are at zero and 
| the mirrors parallel. The full S S represents the movable 
| mirror in such a position that a ray of light falling in the direc- 
tion R bis reflected on to the fixed mirror s at c, and thence 
towards A in the direction e A, coincident with a second ray 
coming in the direction B A, As the angle of incidence equals 
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ment. Two movable arms B B, 
are jointed at the point of in- 
tersection of their bevelled 
edges with A at the centre of 
the horizontal circle F by the 
hinge D in the horizontal plane 
of the instrument. The centre 
of the hinge is bored at d for 
the convenience of transferring 
measurements direct to a chart 
or survey. The straight-edge A 
is prolonged behind the hinge D, 
and widened out and strength- 
ened on both sides A, to support 
frame G, into which a telescope 
or diopter can be inserted, so 
that its axis is parallel to that 
of the instrument. On either 
side of G, and as near as possible to it, two movable mirrors SS 
and §, 8, working on two axes } and }, perpendicular“to the 
plane of the instrument are fitted ; equidistant from the centre 
of the hinge D the left-hand mirror is raised its own height 
above the right-hand one. Two studs Z Z, turning on the 
vertical axes a and a, are fitted to the upper surfaces of the 
movable arms B B, The axes aa, are exactly the same 
distance from the centre d of the hinge D as the axes of the 
mirrors § §,. Two cylindrical slide bars I I, are fixed at one 
end to the base plates of the two mirrors S S,, and the other 
ends are free to slide in guides drilled for the purpose in the 
studs Z Z,, by which means the movement of each mirror is 
made to coincide with the movement of the straight-edge on the 
same side of the instrument. Two small fixed mirrors s s, one 
above another, are fixed in a housing N between G and D in the 
axis of the instrument, in such a position that one receives the 
image reflected by the mirror S S, the other that reflected by 
§, S,, and transfers the same in a parallel direction to the axis 
towards the telescope. The housing N is slotted front and back, 
the middle of the front ‘opening W coinciding with the axis of 
the telescope P, so that the observer can see through N, and at 
the same time see a portion of the upper and lower mirrors s s. 
When the movable arms B B, are set at zero and their bevelled 
edges coincide with the left side of the straight-edge A, each of 
the larger mirrors will be exactly parallel to its respective 
smaller mirror. For the purposes of correcting any error of 
parallelism, and as the larger mirrors are fixed to their base 


plates reer two screws m, m, are fitted on the front part | 


of the housing N for the purpose of adjusting the smaller mirrors, 
as in a sextant. In the same manner the vertical adjustment is 





DOUBLE-REFLECTING GONIOGRAPH. 


the angle of reflection a = a’ and B = B’, also as opposite angles 
B=8". In the triangle b ge, a = y +8’ therefore y = a — B’ 
or (I.) y = a’ — B”. As, however, the angles 5 and € as opposite 
angles are equal to one another, the sum of thie two supplemen- 
tary angles in the triangles ghe and fh} must also be equal, 
ie. (II.) y + a = w +B”, or by amalgamation 27 = w’, i.e., in 
words : The angle which the two mirrors S S and ss form, when 
the ray Rd is reflected in the direction ¢ A, equals half the angle 
formed by the ray and the linee A. It is therefore necessary 
that the angle described by the movable straight-edge must be 
double, so that the observation may be read off correctly at 
once. This is the case, as will be seen from Fig. 3. d is the 
centre of hinge, ba indicates the cylindrical slide bar attached 
to the mirrors S S, when the latter, as shown by dotted lines, is 
at zero; d b indicates the position of one arm B, forming with 
the axis of the instrument the angle w. In this case the point a 
—axis of stud on arm B—is moved to a’, and the slide bar takes 
the position ba’ and forms the angleaba’. As the distances 
from the hinge d to the movable mirrors S S and to the centres 
of the studs Z Z are equal bd=ad, and a circle described from 
d with a dia. da will pass through a and 6, As, however, the 
angle w’ described by the motion of the arm B from a to a’ is 
central, and the angle a’ ba described by the slide bar I over the 
same distance peripheral, the former is twice as large as the 
latter. It is, therefore, evident that the angle described by the 
arm B is equal to that formed by the lines R 6 and e A or w’ = w. 
In actual construction the instrument is somewhat different, 
inasmuch as the studs Z Z’ are not placed on the edge of the 
arms. Their actual position is shown by dotted lines, where a 
becomes a’ and a’ becomes a”, The relative proportions of the 








angles described by the arms and by the slide bars remains the 
same, 2:1. It will readily be seen that this instrument is not 
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only applicable to measurements at sea, but may be used for 
various operations on land for which the sextant is not adapted. 








PRIVATE BILLS IN PARLIAMENT. 


TuE latest report of the Board of Trade respecting the pro- 
motion this session of railway, tramway, subway, canal, gas, and 
water Bills, furnishes details respecting those measures more 
minute and precise than could otherwise be obtained. To some 
extent we have dealt with these schemes in our “Private Bills” 
résumés, but there are facts in this report which will more 
especially interest investors in such undertakings. The report 
confirms our own statements as to the material falling off in the 
number of Bills in most of the classes set forth, mentioning that 
the new tramways proposed are only slightly more than half the 
length of those projected last year, while the capital to be raised 
with respect to many of the Bills is less than half the amount 
proposed last session. The Bills advanced by existing companies 
are only seventy, as against ninety-seven last year, the new 
mileage being 120 miles instead of 148, and the estimated 
capital £9,934,400 as against £15,661,026. Last year there 
were thirty-five Bills promoted by new companies; this year the 
number is but twenty-one, the length of lines projected being 
246 miles against 392, and the capital to be raised £8,229,883 
as against £28,726,963. The discrepancy between the esti- 
mated capital in each year when compared with the relative 
lengths of new railway will strike most people as remarkable, 
but the most probable reason is a difference in the character of 
the districts affected and in the nature of the property to be 
interfered with. The combined Bills of old and new companies 
thus number ninety-one, the total mileage being 366 miles 
against 540 miles, and the aggregate of capital to be raised 
amounting to £18,169,283, as against £44,387,989, or a decrease 
of £26,218,706. The £18,000,000 odd, however, includes 
the capital required for the acquisition by a company of the 
Bute Docks, viz., £3,850,000. Next to this sum the highest 
amount proposed to be raised is £800,000 by the Mersey Rail- 
way Company, and then come the Manchester, Sheffield, and 
Lincolnshire Company with £666,000, and the Hull and 
Barnsley Company with £500,000. From that point the 
sums drop to £400,000-—-by three companies—£320,000, 
£300,000, and so on till they reach £160,000, which the 
South-Eastern Company proposes to raise. In view of the 
controversy respecting the payment of interest out of 
capital during the construction of the ship canal, it is well to 
notice that no fewer than eighteen of the Bills under considera- 
tion propose to take that power. Parliament will thus have 
ample ground for laying down some clear and even final decision 
upon this question. Of the existing companies’ Bills fifty-nine 
relate to England, and propose to construct 117 miles of new 
line at a cost of £9,534,400 ; seven are for laying down three 
miles of rail in Scotland at a cost of £325,000, and the remain- 
ing four propose an outlay of £80,000 in Ireland. The twenty- 
one new companies’ Bills include seventeen for laying down 215 
miles in England at a cost of £7,631,883 ; and four for the 
construction of thirty-one miles in Ireland at a cost of £598,000. 

Turning next to the Tramway Bills, it appears that there are 
nineteen for England and one for Ireland, their object being to 
authorise the construction of fifty-eight miles at an estimated cost 
of £1,472,000—thatis, £730,000 less than the total capital proposed 
by the Bills of last session. In this connection it will oe convenient 
to refer here to the Provisional Orders respecting tramways, for 
applications have been made to the Board of Trade. Of these 
there are twenty—the same number as of Bills—proposing the 
construction of seventy-one miles of new tramway, or an increase 
of twenty-nine miles upon last year. The estimated cost is 
£453,770, which is an increase of £215,751. Together, the Bills 
and the Provisional Orders project the laying down of 129 miles 
of new tramway ; and in stating this, the report refers to the 
recently published return, which showed that up to June, 1885, 
1161 miles of tramway had been authorised by Parliament, and 
811 miles had then been opened, of which 117 miles were in the 
metropolis, Besides these railway and tramway Bills, there are 
eleven Bills and eleven Parliamentary Orders for the supply of 
gas alone ; eight Bills and one Parliamentary Order for supplying 
gas and water ; seven Bills and nine Parliamentary Orders for 
the supply of water only ; and one Bill and two Parliamentary 
Orders relating to electric lighting, one of the latter, however, 
only seeking to amend a previous order. Some of the tramway 
Bills and Parliamentary Orders make provision for the use of 
locomotive or other motive power, from which it may be inferred 
that the promoters have in view, if not in actual intention, the 
use of electricity as a means of propulsion. Again, a number of 
the Bills relating to gas, water, and subways contain provisions 
with respect to the laying of electric lighting wires, and to the 
supply of electricity, under the general powers already pos- 
sessed by the promoters for that purpose. 








Soutn KENSINGTON MusEuM.—Visitors during the week ending 
Feb. 6th, 1886:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,714; mercantile marine, Indian 
section, and other collections, 2860. On ‘Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1151; 
mercantile marine, Indian section, and other collections, 74. 
Total, 16,799. Average of corresponding week in former years, 
14,059, Total from the opening of the Museum, 24,623,006, 
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LETTERS TO THE EDITOR. 
(Continued from page 126.) 
ZINC IN MARINE BOILERS. 

Sir,—It was not my intention to trouble you again on this sub- 
ject, and I apologise for doing so; but being now in possession of 
Mr. Rowe’s last letter and also his paper on ‘‘ Marine Boiler Con- 
struction and Preservation,” I have to ask you to allow me to take 
up a little more of your valuable space. In the first place, I am 
not aware of ever having claimed originality in the matter of pre- 
serving iron by zinc. What I claim to have done, when zinc was 
all but given up by engineers, are “‘ Improvements in the Mode of 
and Means for the Protection against Corrosion of the Internal 
Surfaces of Steam Boilers and other Iron and Steel Vessels con- 
taining Water,” for which I obtained the protection of the Patent- 
oflice early in 1877. In my specification, a copy of which I beg to 
enclose, I pointed out the necessity of insuring metallic contact 
between the two metals, and showed in many ways how this could 
he effected, and with certainty, and by which the remotest part of 
the boiler would be brought under the influence of the zinc. The 
part I have taken since in bringing this important matter to the 
notice of steamship owners and engineers, and the advisability of 
treating their boilers differently, as you ably pointed out in a 
recent leader, I need not again go into, further than to observe that 
with scarcely an exception, all whom I came across were at first 
incredulous, which feeling, if it has not disappeared, it is fast 
disappearing, although many of them will tell you even now that 
metallic contact is unnecessary. 

In regard to Mr. Rowe’s paper, I fail to see anything in it in 
reference to the protection of bvilers by zinc which is not in har- 
mony with what I have said. The eighteen months’ experience of 
“the engineer of an establishment on the Tyne,” which Mr. Rowe 
confirms in one paragraph, but qualifies in the next, I doubt very 
much. Common salt alone in pure fresh water will not, I know, 
produce sufficient, if any, electrical effect, either by the ‘‘ electro- 
gene” or any other mode of applying zinc to protect iron from 
corrosion. What effect salt may produce on the deposit complained 
of I am not in a position to say. There might be other things 
present which’would account for the softening of the deposit, were 
the matter investigated by a competent person. Only a few days 
ago I was written to by a firm who are troubled with lime deposit, 
and who were using the “‘electrogene ” and a fluid composition in 
their boilers. 

Mr. Rowe’s own experience and that of the ‘‘ several engineers 
who twelve months ago”—from the date of his paper—‘‘ had no 
faith whatever in the efficiency of zinc,” but who ‘“‘after twelve 
months’ trial are so convinced of its great protective powers that 
they would not abandon its use for anything,” fully confirms what 
I have said in my previous letters. Their experiences, in point of 
time, amount to twenty-one months only. Butit is not this I 
complain of; it is the way in which the matter was brought before 
the public. DAVID PHILLIPS, 

Chipping Sodbury, January 21st. 





MOMENTUM AND INERTIA, 

Str,—I quite agree with “‘ 4. M1.” in the conclusion at which he 
has arrived, that no good can be gained by continuing the discussion 
further; and if I knew for certain that he is merely what his 
letters justify me in believing him to be—a young student in 
engineering—I should not reply to his last. From some remarks 
which have been made to me, I am compelled to conclude that he 
is a man likely to be regarded as an authority by students, and in 
their interest I ask you to give me a little space to expose, not only 
the gross blunder in which he still persists, but the fresh ones he 
has perpetrated in his last letter. 

It is clear that ‘‘%, 11.” does not know the difference between 
acceleration and moving force. Leaving resistance of the atmo- 
sphere out of consideration, the statement about the bodies falling 
from the kitchen window is perfectly correct. Surely ‘‘®, I.” 
must see that the result of the experiment proves that the accelera- 
tions produced in different bodies by a given moving force during a 
given time do not vary as the masses of the bodies accelerated. If 
they did, the rate of acceleration of the 21b. weight, acted upon by 
the same moving force as the 1 lb. weight, would be double that of 
the 1 lb. weight, whereas the experiment shows that the rate of 
acceleration is the same in both cases, although the moving forces 
are proportional to the masses. ‘¢, II.” is quite right in 
objecting to the term initial momentum. I ought to have said 
maximum momentum. The “‘ well-known rule” quoted by ‘‘®, I.” 
viz., cat v 
I have never seen before, and is certainly utterly wrong. In the 
beginning of the discussion ‘‘ , TI.” stated that mass and weight 
had no connection with each other, but now we find him coolly 
substituting mass for weight. The foot-pounds of work in the 


monkey at the instant of impact are equal to ¥* =WH. Again, 


” = F = foot-pounds of work in the monkey is one which 


what about F? Ina continuous discussion the same symbol must 
have the same meaning throughout. In a previous letter “‘ ®, 11.” 
quotes the equation F = m f, in which F is a moving force. How 
can @ moving force be equated to foot-pounds of work? In working 
out the example ‘‘ ¢, TI.” uses the weight 2001b., not the corre- 
sponding mass, so that he evidently considers *‘ R.” in the formula. 
RS = W(H + 8) 
as the correct measure of the “‘ stress ”—his own word—on the top 
of the pile. Suppose, instead of the case of a 200 lb. weight falling 
l6ft. and driving the pile lin., we apply the rule to a 10 cwt. 
monkey falling 4ft. and driving the pile only jin.—not atall an un- 
common instance. The “stress” on the pile would be, according 


» Wont. + im _ 199 tons, Is “‘&, II.” prepared to 


to “ @, TI,’ cm 

din. ‘ 
assert that a 12in. pile standing 16ft. out of the ground could stand 
a load of 192 tons without suffering permanent injury? Such piles, 
however, do sustain the momentum of 10 cwt. monkeys falling 4ft. 
with no more than gin. penetration without injury, except, of 
course, the bruising of the head. 

If two bodies are ,moving freely in a vacuum with momentums 
M,V, and M.V. respectively, the total momentum after impact, 
viz., M,V,; + M.V., is equal to the sum of momentums before 
impact. But surely ‘‘. 11.” must see that there is no analogy 
between this case and that of a monkey falling on a pile. 

It is utterly impossible to impart the whole of the momentum of 
one body to another unless both bodies are perfectly elastic, and 
then only under special conditions. The masses of the bodies 
must be equal, and one of them must be at rest before impact. 
No bodies are perfectly elastic. 

In closing this discussion with “, 11.,” I wish to impress upon 
him, with all courtesy, the absolute necessity of cultivating candour 
and exactness of statement. ‘‘¢. II.” has a second time, notwith- 
standing the explanations given in my last letter, affirmed that I 
have attributed to him the origin of previously well-known defini- 
tions. I have, asa matter of fact, attributed to him the author- 
ship of only one definition, of which he himself claims to be the 
original propounder, viz., the definition of “‘ inertia” as ‘‘ capacity 
for motion.” WILLIAM DonaALpson, 

2, Westminster-chambers, February 6th, 





REACTION WHEELS. 

Sir,—It is a pity that “‘Pynx Gryph” has been guilty of the 
inconsistency of stating that he has very little faith in your powers 
of indulgence and of wasting your space by quoting Rankine’s 
tpse dixit on the subject under discussion, ‘‘ Pynx Gryph ” should 
not have entered on the discussion if he was not prepared to fight 
his own battle without sheltering himself behind the screen of 
authority. His having done so renders it n for me to 
discuss the authority. In my opinion the whole of Rankine’s 


investigations on the impact of fluids and on the turbine theory 





are not only founded on misconceptions, but in some cases the 
actual calculations themselves are erroneous. I have fora long 
time been endeavouring to prove this point, but have never yet 
met with an antagonist willing to argue the question in a spirit of 
candour and frankness. Last year, it is true, the gentleman who 
reviewed my work ‘‘On Water Wheels” admitted that I had con- 
victed Rankine of one gross blunder, but I have never yet been able 
to get either a reviewer or a controversialist to tackle my proof of 
the falsity of the statement that the relative velocity after impact 
is equal to the relative velocity before impact. This is, however, 
the very keystone of the whole question. If no flaw can be 
detected in my proof, all claims for a total turbine efficiency of 
more than 70 per cent. must be abandoned. 

I feel now pretty confident that I am about to reap the reward of 
my labours in the shape of a recognition of the truth of the 
principles for which I have been fighting, and an acknowledgment 
that the only result of the study of Rankine’s works on those 
students who profess to understand them and find them correct 
must have been the addling of their brains. What has ‘‘ Pynx 
Gryph” to say about Rankine’s solution of Case V., page 169, and 
—a matter of much more importance in a teaching point of view— 
of Rankine’s omission to point out that the solution of Case V. 
cannot be obtained from the general solution equation (9) page 166. 
I wonder how many engineering students have read this chapter 
and worked themselves into the belief that they thoroughly 
understood it and that all was right. Education will never be 
placed on a sound basis until schoolmasters recognise the two 
time-honoured maxims, “‘ Non multa sed multum,” ‘* Non cuivis 
contingit adire Corinthum.” If the examiners to whom is entrusted 
the duty of selecting the best men to fill public posts would cease 
tv set cram questions, and set only such as would test the intelli- 
gent understanding of the subjects on which the competitors are to 
be examined—the number of which ought to be much reduced— 
there would soon be an end of the evils of the present system of 
education under which parents pay twice as much for the addlin 
of the brains of their children as they ought to do for a sound an 
efficient training. 

Revenons & nos moutons. If means cannot be devised for doing 
away with the rotation of the water, the head due to the relative 
velocity of discharge will be double the net head due to the fall, 
or, adopting ‘‘ Pynx Gryph’s” notation, double h,. If, therefore, the 
absolute velocity of the orifice is only equal to 4/ 27 hy, the issuing 
water will still have an absolute velocity equal to *4 /2 gh. 

The curves of the arms would in all cases be similar, and could 
therefore be represented by a general equation. The size only 
would vary. I cannot follow the reasoning of the whole of the rest 
of ‘‘ Pynx Gryph’s” letter, but will point out where I think he is 
in error. 

The theoretical velocity due to a height of 64ft. will be 64ft. 
Let this, says “‘ Pynx Gryph,” be the angular velocity of the orifice. 
How can an angular velocity be represented by a linear dimension? 
But for the sentences which follow I should of course put this 
down as a slip of the pen. Angular velocity is measured by the 
angle swept out in a unit of time. But supposing that the 62 is 
an abstract number representing the number of angular units swept 
out in a second, how can the quotient of an abstract number 62 
divided by ten linear feet be equal to a linear dimension of 6°2ft.? 
The best absolute velocity of the orifice would be 62ft. per second, 
and this divided by 10ft., the circumference of the wheel, 
gives 6°2 the number of revolutions swept out by the wheelina 
second. The angular velocity per second will therefore be 
equal to 12°47, and the number of revolutions per minute 
to 372. The next statement is to me simply incomprehensible. 
A molecule of water moving from the centre to the orifice will 


occupy te = 4 seconds, going from the centre to the orifice; 


the decimal point is, ‘of course, a clerical error. Taking, for the 
sake of argument, ‘‘ Pynx Gryph’s ” erroneous calculation of the 
tangential velocity of the orifice as correct, the number of revolu- 
tions made by the orifice, whilst the molecule is passing from the 
62 x 4 

10 
adopt thesame principle, and 62ft. as the correct value of thevelocity 
of the orifice, the corresponding number of revolutions would be 
62 x 4 _ ong 
<r 

The required curve must satisfy the following conditions:— 
(1) It must be of such a shape that every section, the centre of 
which is at any distance p from the centre, reaches the radial line 
of outflow at the same instant as the le of water reaches the 
point distant p from the centre. If, therefore, v be the mean 
velocity of radial outflow in the interval, w the uniform angular 
velocity, and @ the angular interval the final radial direction 
of outflow, and a radius through the point distant p from the 
centre when the molecule is at the centre, the time of sweeping 


centre to the orifice, would be equal to = 45. If we 





out the angle @ will be equal to ‘, and we must have the follow- 


ing equation of relation— es =porr="P, If, therefore, R 
represents the radial distance of the orifice from the centre, 
the mean radial velocity must have been equal to 7 » 
Assuming that the curve of the arm should not extend 
beyond a quadrant, we get for the minimum value of the mean 
. 2aR 
velocity v= — 


oe. 2 x 124m x15 


In the example selected this would be equal 
= 87'2ft. 


whole circumference the mean velocity of flow would be 9°3ft. 
per second, If ‘* Pynx Gryph” cannot find a flaw in this calculation 
he must admit that no arm can devised to do away with the 
creation of angular momentum in the water. (2) The tangential 
component of the relative velocity of the water must at every 
point be equal to the absolute velocity of the corresponding point 
in the arm and in the opposite direction. It is quite out of my 
power to conceive how the result can be achieved. It is evident 
that if it can, the relative velocity mustbeduetothe net headh,and 
the absolute velocity of the orifice must be much less than 4/2 gn, 
since the radial velocity of flow, likewise due to the head h;, must 
be iderable. The conditions of the problem require also that 
none of the head must be expended in doing work from the centre 
to the orifice of discharge. If any part was so expended, the final 
relative velocity and the corresponding angular velocity of the 
wheel would be proportionately diminished. The moving forces 
on the wheel therefore must be due solely to statical pressure, and 
will, as explained in my paper, be equal to the difference between 
the pressures on the projection of the area of the orifice on the 
back of the arm normal to a plane passing through the axis of the 
wheel and the nozzle. The relative velocity of the water in pass- 
ing over this section, cannot, under the assigned conditions, be 
appreciably different from that of the relative velocity of discharge, 
so that even if an arm could be designed to satisfy conditions(1)and 
(2), it is evident that the water would have no effect in making the 
wheel rotate at the assigned velocity. The work of doing this 
would therefore have to be performed by some external force other 
than that of the water flowing through the wheel. 

In the case of the drum, ‘‘ Pynx Gryph” states that his omission 
of the work of friction is quite beside the mark. But surely a very 
little reflection will convince ‘‘ Pynx Gryph ” that in this instance 
the effect of friction is at the root of the whole matter. Is he not 
aware that if a cylindrical vessel containing water, with its axis 
vertical, is made to rotate round that axis, every particle of the 
water—owing to surface and in’ fluid friction—rotates with 
the angular velocity of the vessel in which it is contained; and 
that the surface of equilibrium is not a horizontal — but a 

loid of revolution in which the vertical height of the surface 
in contact with the vessel above the vertex is equal to the height 


If the curve extended over the 








due to the velocity of rotation of the sides of the vessel? Sup- 
posing the sides were perfectly smooth, and ‘‘ Pynx Gryph’s” 
picture represented a possibility ; what would happen directly the 
water entered the outlet? Would it not by impulse at once 
acquire the angular momentum of the edges of the outlet? A 
very little reflection ought to convince “‘ Pynx Gryph” that a 
rough interior which would cause the velocity of rotation to be 
communicated to the water gradually would make a much more 
efficient machine than the imaginary one he has described. _ 
Cannot ‘ W. H. T.” give your readers full particulars relating to 
one of Weisbach’s experiments. I have consulted the paper in the 
‘* Proceedings ” referred to by ‘‘ W. H. T.,” but could find no more 
information about the Domnarfort turbines than that given in 
their letter. WILLIAM DONALDSON, 
2, Westminster-chambers, February 6th. 





THE SOARING OF BIRDS. 

Srr,—H. C. Wynne Edwards, in your issue of the 25th December, 
is outside of the record in attributing to me the supposition “‘ that 
the friction of the air can be overcome without any expenditure of 
work” in the case of soaring birds. On the other hand, I have 
persistently shown how this friction was antagonised by the 
activities of the case. s 

It is very easy to account for soaring flight by ignoring the facts 
exhibited, or by postulating what is not true, and I can assure Mr. 
Edwards that the idea of constant change in the centre of gravity 
of the bird in the air is born of pure fancy. As a matter of fact 
they make no such change, 

The explanation of ‘soaring ” offered by me applies to a board 
of the same weight and general dimensions as the bird, which is 
supposed to float in air as the bird floats, and, in my judgment, 
any explanation which would not explain a soaring board is of no 
value. A bird merely makes use of mechanical forces which exist 
in absolute independence of that creature. Given a highly elastic 
fluid like air, a plane surface, and a single force acting in a straight 
line in one direction, and the operation of “ soaring ” is self-evident 
at every step in the process. The gravitating force need not be 
used. The action would go on in space far removed from the earth 
or any other body. Mai 

I call Mr. Edwards’ attention to a letter of mine in THE 
ENGINEER in the early part of November last, which contains the 
whole matter in a nutshell. The question is asked, if on adding 
12 oz. of weight to the plane the rear push would continue at 
16 oz. or fall to 40z.? Ifit falls to 4 oz. ‘‘ soaring” is explained. 
It is explained as completely as the motion of a grindstone is 
explained when it is referred to the muscular force of the boy who 
turns it. If it does not fall to 4 oz., the doctrine of the conserva- 
tion of energy ceases to merit the consideration of any man. I 
can assure Mr, Edwards that if he be interested in the phe- 
nomenon of soaring flight, there is matter in that simple question 
worthy of his best attention. . 

It is best to dismiss the bird entirely in seeking reason for its 
action. After having explained soaring by framing forty-seven 
distinct theories, all of which were based on suppositions of bird or 
air which were not true, I abandoned that creature and took an 
oblong rigid sheet of metal about 12in. by 72in., as thin as possible, 
and weighing 121b, With this “soaring” could be examined on 
its merits, with no entangling alliance with the birds. Now, when 
Mr. Edwards can explain the horizontal translation of this surface 
when it is left with no support in free air the matterisended. He 
must explain such level motion in all conditions of atmospheric 
motion which are related to the earth—in a dead calm, in any 
sort of horizontal wind, in wind which moves vertically upwards 
or vertically downwards, or at any sort of obliquity and with any 
velocity. He must meet the issue squarely, and presume to rest on 
no vague hypothesis which flatly contradicts the plain facts. 

Chicago, January 7th. ; . LANCASTER, 





ANOTHER INDICATOR PROBLEM. 


Srr,—I can readily believe your explanation of the diagram 
puzzle, the great secret of which was the very exceptional circum- 
stance under which the compound engine was working, but which 
exceptional circumstance would hardly ever be met with in actual 
practice, and, therefore, would not occur to one person in twenty. 
I can, however, give you an instance in my own experience of 
almost equally puzzling diagrams I took from a compound engine, 
I enclose you copies of the diagrams, and will invite, with your 








ATMOSPHERIC LINE — 


kind permission, the opinions of your readers taking an interest in 
these questions, as to what these diagrams indicate. The engine 
was originally a single cylinder engine, afterwards compounded ; 
and if your correspondents will express their opinions as to whether 
the compounding was properly or waar pat one, &c., I will reply 
and tell them what was done, which will probably be surprising as 
well as instructive to most of them, JOHN SWIFT. 
Stanmore-road, Birmingham, 
January 26th. 








BELGIAN ROLLED JOISTS, 
Sir,—With reference to your statement of last week on this 
subject, what led to Belgian iron rollers going so largely into 
the manufacture of rolled joists is this: When the Belgian railway 
system was nearly complete, and steel rails began to supersede 
those of iron, there was no work for the mills put up to roll iron 
rails ; so the makers took to rolling joists, for which the mills were 
best adapted after rails. They soon flooded the home market, and 
the low — attracted English iron merchants. Belgium can com- 
te with England in this article, because Belgians work longer 
ours and are content with less wages than Englishmen, and the 
English rollers demand fancy prices for all sectional iron—that is 
to say, anything beyond flat, round, and square bars. Moreover, 
the freight from Antwerp to Birmingham, vid Bristol and then per 
canal, is very low, notwithstanding transhipment. Each Belgian 
finished ironmaker has his own set of sections, which he sticks to; 
so there is very little changing of rolls, and still less fresh cutting, 
and the merchant makes up his varied order by taking a little from 
each, J. WALTER PEARSE, 
Brussels, February 9th. 


WIND PRESSURE, 

Srr,—Amongst the “ Notes and Memoranda” in THE ENGINEER 
for January 29th, there was a description of the effect of a severe 
gale on the Minot’s Ledge lighthouse on the North American one, 
and while ing it, it occurred to me that the account woul 


have gained in interest and usefulness if the any a of this gale 
had been expressed in pounds pressure per square foot, Alth 

the highest wind pressure is for structural purposes 

assumed at 50 1b. per square foot, scientific men are not altogether 
agreed as to the correctness of this datum, and it seems to me, 
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therefore, that lighthouses, owing to their exposed situations, 
would be especially suited for the application of anemometers, as 
no near‘objects could either obstruct the full force of the wind or 
interfere with the direction. Comparisons between different 
instruments might also be instituted, as doubts have sometimes 
been expressed as to their accuracy. In fact, I consider that 
lighthouses are for the above-named reasons particularly well 
adapted for meteorological observations in general, and that they 
should be supplied with barometers, thermometers, and hygro- 
meters as well; and as lighthouse keepers cannot be constantly 
employed and are always on the spot, they would be the best 
persons for making continuous observations, and could be easily 
trained for the purpose. For instance, an unbroken serles of 
observations on the force of gales on the eastern and western 
coasts of England, Scotland, and Ireland, would be of great 
value. Could not the Meteorological Society do something to 
that effect? J. G, HORNER, 
Fenborough-road, West Brompton, February 9th. 


GOOD AND BAD CHAINS, 

Srr,—Our attention has been called to an advertisement in your 
issue of 22nd ultimo, consisting of a circular from the New British 
Iron Company, and copy of an apology from a firm of so-called 
** chain cable makers,” trading under tne style of Wm. Ingley and 
Co, It appears to be thought that the similarity of name may 
cause confusion and lead to the supposition that we are in some 
way mixed up in this matter; we therefore beg to state that we 
have no connection whatever with any firm bearing the same or a 
similar name. We also consider that the term ‘chain cable 
maker,” as used in the apology, is misleading. It would certainly 
be understood by this expression that the people in question were 
manufacturers of ships’ cables, which is not the case. 

We have read your article on this subject with much interest, 
and, as the largest makers of chain and cable iron in this country, 
we thoroughly endorse the statements you make. We suppose 
there is no firm who have suffered more severely in this particular 
line than ourselves. For nearly forty years we have made this 
special class of iron, and have acquired a considerable reputation 
for it. It is a usual thing for merchants and engineers to specify 
that their chains are made from ‘‘ Hingley’s” iron, and they would 
doubtless be surprised to hear that they very often do not get it at 
all; or if they do, it isa small proportion of ‘* Hingley’s,” and a 
good deal of some inferior make. 

Of course this chain goes out abroad as being made from 
‘Netherton iron, and you may imagine what we have to contend 
with in consequence, and the great injury thatis done to us. 

As to punishment, one cannot be always going to law; besides 
which it is very difficult to obtain sufficient evidence to convict 
upon, 

With regard to the testing of chains, and even cables, we do not 
exaggerate when we say that one-half of the private test certifi- 
cates that are issued in this country are worthless. It is not only 
that the bulk of the chain so certified is untested, but even when 
proved it is not properly examined, and any expert knows that the 
chain is almost worse than if it had not been tested at all. 

We also can bear testimony to the good work done by Mr. Traill, 
of the Board of Trade; but there is more to be done yet. In our 
opinion it should be compulsory for all chains for engineering and 
mining purposes, &c., and all rigging and winch chains for British- 
built ships, to be tested at an authorised public proof house, and 
Lloyd’s surveyors should call for an official certificate in the same 
way they do for the bower and stream cables. 

As regards the export trade, it is difficult to remedy the evil; 
but it would be a step in the right direction to make it a felony 
to issue a false certificate for a chain. Until something of the sort 
is done, it will be impossible for those manufacturers who keep 
testing machines and a large staff of men going to prove and 
carefully examine their chains, to compete with their less scru- 
pulous opponents. N. HINGLEY AND SONs, 

Netherton Iron Chain-Cable and Anchor Works, 

Near Dudley, February 10th. 





FLOW IN PIPES, 


Sir,—Mr. Thrupp asks me in your last issue some very definite 
questions, to some of which perfectly definite answers could not 
at present be given. He will find nearly all the information he 
requires in Lampe’s article, ‘* Civilingenieur,” 1873, 

Mr. Thrupp seems to have got into some confusion about the 
effect of temperature on flow. With stream line motion the effect 
of temperature is very large, and is well understood. With eddy 
motion the effect is less, and is less understood. But I fail to see 
in any case what the size of pipe has to do with it—excent, indeed, 
so far as it determines the velocity at which the kind of motion 
changes. W. C. Unwin, 

February 10th. 








TENDERS, 


_ For the construction and erection of two purifiers and two cast 
iron tanks for the Borough Gasworks, Devizes, 





aad 
R. J. Dempster, Manchester .. .. .. «2 «2 «- 810 U O 
T. Piggott and Co., Birmingham .. .. .. .. «. 879 0 0 
George Craik and Son, Berwick-on-Tweed .. .. .. 867 0 0 
Jesse Tildesley, Willenhall, Staffordshire ., .. .. 850 0 0 
W. R. Renshaw and Co., Kidsgrove.. .. .. .. «. 919 0 0 
Bo ee rrr ere 
Clapham Brothers, Keighley .. .. .. .. «2 «. 74516 0 
Nowton, Chambers, and Co., near Sheffield... .. .. 735 0 0 
Hanna, Donald, and Wilson, Paisley .. .. .. .. 720 0 0 
*C. and W. Walker, Midland Ironworks, Donnington.. 708 0 0 
The engincer’s estimate -- 629 00 


* ecepted. 








ALFRETON Rvurat SEWERAGE.—A meeting of the Alfreton 
Parochial Committee was held at twelve o’clock on Wednesday, 
February 10th. Mr. Roberts was in the chair, and there were a 
large number of members present. Tenders were opened from 
contractors for executing the necessary works for a small sewage 
irrigation farm of 104 acres at Swanwick, together with two out- 
fall pipe sewers leading to the farm. The works were designed by 
Mr. W. H. Radford, sanitary engimeer, Nottingham. The highest 
tender was £2250, and the lowest tender for! £1230 from Messrs. 
R. and J. Holmes and Co., of Shirland, near Alfreton, was 
accepted. It was decided to advertise for a temporary clerk of the 
works at 35s. a week. A printed report and lithographed plans 
were received from Mr, W. H. Radford, C.E., showing the method 
in which he proposed to deal with the sewage of Greenhill-lane, 
Riddings, Lower Somercotes, Lower Birchwood, and Pye Bridge. 
Mr. Radford proposed to take 104 acres to the south of Greenhill- 
lane, and construct certain outfall pipe sewers to convey the sewage 
of Greenhill-lane and part of Riddings to this site, where it would 
be dealt with by irrigation, the land being specially lightened, pre- 
pared, and drained. The cost of these works was estimated at 
£1850, To the south of Lower Birchwood a sewage farm of 124 
acres is proposed to be laid out, and the sewage of East Ridding, 
Lower Somercotes, and Lower Birchwood would be brought to this 
site by various pipe sewers. The sewage would be purified by irriga- 
tionas before. ‘The cost of the whole of the works with the outfall 
sewers would be £2790,' Mr. Radford also proposes to sewer Pye 
Bridge, and take certain land for a sewage osier bed, the osier 
plant being peculiarly suitable for pais purification, The cost 
of the works would be £725. It was also proposed to efficiently 
ventilate the present system of sewers in the district, and construct 
@ sewer from the Windmills to Seabrooks at a further cost of 
£550, It was pro} these works should be carried out as the 
necessity arises, The discussion of this report was deferred to a 
wtp es when the members will have had time to study 

e repo: 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 29th. 

LEADING authors and publishers from all over the country have 
been at Washington several days this week, testifying before the 
Senate Committee on Patents concerning the advisability of an 
international copyright. The American Copyright League is 
taking the lead in the movement, but there is not perfect 
unanimity. The Government is fully prepared to prosecute its 
case against the Bell telephone patent. Four cases are now pend- 
ing in the Supreme Court, viz., the Molecular, the Overland, the 
Drawbaugh, and the Van Benthuysen. 

Several foreclosures are still threatened in railway properties. 
First comes the Reading talked-of foreclosure, which has been 
gaining strength during the past few days. Next in importance is 
the nickel-plate default. The Central Trust Company, holding 
the first mortgage bonds, is seeking for a foreclosure. ‘The Penn- 
sylvania Company is in excellent condition. The Baltimore and 
Ohio has been defeated in the first round of the coming railroad 
fight in the New Jersey Legislature, for the erection of a bridge 
across a narrow waterway between Staten Island and the State of 
New Jersey. The Pennsylvania Company, in order to strengthen 
the friendly relations between itself and its several thousand 
employés, has completed a plan for sick or disabled benefits and 
death benefits. The monthly assessments range from 50c. to 
2.50 dols., as wages run from 35 dols, per month to 100 dols, and 
over, and from 500 dols, in case of death to 2500 dols., according 
to the monthly earnings. ‘The traflic prospects for the trunk lines 
both East and West are improving, and the industrial condition 
throughout the country is being daily strengthened. Notwith- 
standing the fact that we are in midwinter, the apprehensions are 
not confined to the few that a higher range of prices will be forced 
upon buyers by the opening of spring. This upward tendency 
cannot be permanent, because of the large amount of idle capacity 
in mills, furnaces, shops, factories, and mines, 

The industries throughout the country are being run upon the 
idea that a restricted production will enable the managers to 
realise larger margins. As long as this is carried out better 
margins will be realised, but this advantage is seriously offset by 
the demand for higher wages by skilled and unskilled workmen 
throughout the country. The textile workers of the New England 
and middle States have succeeded in advancing their wages from 
5 to 10 per cent. already. Further advances are probable not only 
in this branch but in others. Railmakers have voluntarily 
advanced the wages of their workmen 10 per cent. in several mills, 

Railroad builders are sending in fewer orders this month than in 
December, evidently apprehensive that a reaction in prices will 
set in during the coming sixty days. This will likely prove to be 
a mistake. The present upward tendency, not only in rails, but 
in wool, textile products, machinery, and raw material, will likely 
continue for some time to come. 

The price of coke has advanced in Eastern markets from 10 to 25 
cents per ton, by reason of a general and successful strike among 
10,000 cokemakers. 

General strikes exist among shoemakers, cigarmakers, handloom 
weavers, and other branches. These facts are mentioned in order 
to furnish a basis for the inference that industrial activity may be 
checked by an advance in prices, which business sentiment may 
not endorse. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


BusINEssS wears only a quiet aspect this week, whether at the 
ironworks, the manufactories, or the pits. The spring trade is 
opening quietly, and the inquiries are not up to the average of this 
time of the year. 

The weekly exchanges in Wolverhampton yesterday, and in Bir- 
mingham to-day—Thursday—were well attended, and numerous 
inquiries were made with a view to test prices in the finished iron 
department ; indeed, it is clear that there are some orders to come 
out, but that the holders are determined to place them only upon 
terms more favourable to themselves than those which regulated 
the last previous transactions. Makers were, however, generally 
firm, and several substantial firms declared that rather than take 
the prices which are being offered they would close until better 
times cumer ound. 

There are consumers who boast that during the week they haye 
been so far successful in bearing the market that they have bought 
sheets of the doubles gauge at under £6 10s., although this is the 
price which a few firms of high standing declare they must have 
for singles, Such cases are, of course, few, but the fact that they 
exist shows the tendency of the market. 

Strip iron is easy at £4 15s. as a minimum, and latens are not 
scarce at £7 2s, 6d. A few sales of bars at over £6 are occurring. 
Rounds for rivet iron purposes likewise fetch a good price for 
Admiralty and engineering needs, j 

Some inquiries are about for plates and angles for bridge and 
girder use. It isto be hoped that they will result in business. A 
few good orders of this class have lately come into the district, and 
others would be very welcome just now. 

Some relief would be afforded to ironmasters by a general return 
in this district to the long-weight system, which means payment 
on a ton of 2400 Ib. instead of 2240lb. The short-weight arrange- 
ment came in with the eight hours’ system at the pits, and its 
general removal would be hailed with satisfaction by many 
masters, 

It is not without expressing congratulation that ironmas- 
ters learn the result of the strike at the works of Messrs. 
W. and J. S. Sparrow, the finished ironmasters of Bilston. The 
men have been out for a fortnight and have just resumed work on 
the short-weight system. The firm have had, however, to agree 
to pay the same rate of wages as were paid previous to the last 
peat 4 of the president of the Wages Board. Now that the thin 
edge of the short-weight wedge has been got in, the masters 
throughout the district will not be slow to drive it home. : 

The Bilston Iron Company, sheet iron makers, have given their 
men a fortnight’s notice to terminate contracts, consequent upon 
@ re-organisation of the managerial department. Business may 
not recommence directly the notices are up, but it is not likely 
that the works will remain closed long enough to cause suffering 
to the hands, y ‘ 

A personal item of local interest is that Mr. Tucker, the 
manager of the Lilleshall Steel Works, has resigned, and is suc- 
ceeded by Mr. Ellis, who will also have charge of the Sneedshill 
Works, 

In crude iron business continues dull. Pigs of best quality are 
unchanged on the week, Barrow being firm at 55s., and of the 
high-class sorts at from that figure up to 60s.; Derbyshires run 
from 37s. upwards. ; 

Prices of forge coal are mostly 5s, into boat, which means scarcely 
more than 4s. over the weighing machine. Picked qualities for the 
mills range upwards to about 7s., whilst slack may be had at 
various prices from 2s, 6d. to 4s., according to quality. _ 

There is much satisfaction that South Staffordshire continues to 
secure heavy contracts, the fine order recently obtained by Messrs. 
Bayliss, Jones, and Bayliss, of Wolverhampton, for India, being 
followed by the contract which has been secured by Messrs. Coch- 
rane, of the Woodside Ironworks, Dudley, for supplying the work 
in connection with the bridge to be constructed in London across 
the Thames. “pene 

Makers of high-class hardwares report a slightly better ioeahy, 
and it is less exceptional than for some time past to find individu 
manufacturers busy. The improvement, such as it is, would 
doubtless be much more distinct but for the prolongation of winter 
weather and labour disturbances, 





The ironworkersof Wolverhampton and district continuetoexpress 
their belief that only by strongly organising themselves can they 
expect to resist employers in their demands for reduced wages, A 
meeting to consider this question was held at Wolverhampton on 
Monday, but, as usual, no definite conclusion was arrived at. ‘The 
men were urged to connect themselves with the Wages Board, and 
were recommended to form lodges at the works at which they were 
engaged. ; 

Following the lead of the Wolverhampton ironworkers, those of 
the Oldbury district have decided to organise themselves, and it is 
likely that steps will be taken to secure a federation of various trades, 

The chain-makers of Walsall have decided to appeal to the 
public to support the men locked out at Mr. Mills’ works. A 
meeting was held on Wednesday night, when an appeal by placard 
was draughted, and subject to a clause being inserted that the men 
when working full time received only 18s. a week. The draught 
was approved, 

The twelfth annnal meeting of the Union Rolling Stock Com- 
pany was held in Birmingnam on Tuesday, when Alderman 
Chamberlain, M.P.—chairman of the board of directors—presided. 
He moved the adoption of the report, and stated that the railway 
crisis in the United States had caused the directors considerable 
anxiety, but they had now successfully overcome that difficulty, 
and there seemed every indication ot future prosperity for the 
company. The accounts were in a satisfactory state. The com- 
pany declared a dividend of 12 per cent. per annum on ordinary 
and 6 per cent. on preference shares. 

It was stated, during a meeting of the Coventry Chamber of 
Commerce held on Monday, that the bicycle and tricyle trades, 
which had sprung into existence since 1805, had increased 100 per 
cent. in volume and in the amount of capital invested and labour 
employed during the last five years. 

Lhe Walsall Chamber of Commerce, at a meeting on Thursday, 
considered the programme of business to be brought~before the 
Associated Chambers, at their annual meeting in London. The 
delegates were instructed generally to support Free Trade, inquiry 
into railway rates, into the working of the Bankruptcy Acts, and 
other matters of commercial interest. 

The question of German competition has received further atten- 
tion this week at the hands of Midland manufacturers, by means 
of an address given before the Wolverhampton Chamber of Com- 
merce by Mr. W. W. Walker, of the firm of T. W. and J. Walker, 
hardware merchants, Wolverhampton. Mr. Walker said that 
English manufacturers were handicapped by the Factory Acts, and 
if they were to maintain their position the working classes would 
have to work longer hours and accept lower wages. The masters 
themselves would have to be more thrifty and less luxurious. 

The report of the Bromsgrove Gas Company read at an ordinary 
meeting of the shareholders at Bromsgrove, on Monday, was 
declared to be most satisfactory. Thechairman, Mr. W. Jefferies, 
said that considerable additions having been made to the works, 
great progress in the manufacture and sale of gas had been made. 
During the last five years the sales had increased by as much as 
50 per cent. A dividend of 74 per cent. was ordered to be paid, 
and it was decided to increase the capital of the company. 

The foundering of the steamship Flamingo, in the Mersey, on 
Wednesday, is a matter of local interest. She had on board a 
portion of the exhibition building which is being erected in Liver- 
pool. The purchase of the Antwerp structure and its re-erection 
in Liverpool was in the hands of a well-known firm in this district, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Board of Trade Returns for January still lack any evidence 
of distinct vitality in our export trade. The iron and steel export 
for January of 1886 was £1,606,448, as compared with £1,572,178 
for January, 1885, and £1,910,863 for January, 1884. In pig iron 
we exported a value of £135,003, which is a considerable increase 
on the corresponding month of 1885—£123,980—but still far short 
of 1884—£175,493. The increasing markets are Russia and the 
United States—from £22,842 to £5,363, All the others show a 
decrease, Germany falling from £12,871 to £5039; Holland, from 
£29,743 to £15,169; Belgium, from £7892 to £4832; France, from 
£12,692 to £11,506 ; Italy, from £15,945 to £10,711. In unwrought 
steel the figures are just about the same as in January of 1885, 
the respective values being £73,083 and £73,142, which show a 
considerable falling off from January, 1884, when we exported 
£98,641. The business with France has fallen from £7028 in 
January, 1885, to £4693 last month; the United States markets 
have taken a value of £22,545 against £20,443 in January, 1885; 
— make up £45,846, which is £175 more than January 
o! lo 

In hardware and cutlery the values for January, 1884-85-86, 
were respectively £283,446, £239,839, and £232,407. Comparing 
the opening months of 1885 with 1886, the decreasing markets are 
found to be Russia, Germany, France, Spain and Canaries, the 
United States, Argentine Republic, British Possessions in South 
Africa, and British East Indies; the increasing markets foreign, 
West Indies, Brazil, British North America, and Australasia. 
The United States has fallen from £29,873 to £24,618, and Aus- 
tralasia has increased from £49,807 to £60,356. It would be 
interesting to have hardware and cutlery put separately, so as to 
see the particular articles, and classes of these articles, in which 
the diminution has taken place. There should be no difficulty in 
giving more detail where the goods, as in the items of cutlery, 
represent skilled labour. 

Steel rails decrease by leaps and bounds. On January of 1884, 
the value exported was £215,202 ; in January, 1885, £153,631 ; in 
January, 1866, £110,215. No business was done with Russia, 
Italy, or Holland in any of these periods, Sweden and Norway 
had £84 in January, 1884, and £60 last month. Germany took 
£195 in January of 1884 and then left off. Spain and Canaries 
had £11,838 vaiue in the same month, and then ceased ordering 
till last month, when the amount taken was £2300. Egypt, Mexico, 
the United States, and British Possessions in South Africa had no 
rails last month. Brazil had £16,012, and the Argentine Republic 
£24,811 (values on corresponding month of 1885, £7437 and 
£16,396) ; Chili has fallen from £9863 to £846, and Peru from £700 
to £141 ; while British North America showed a tremendous drop 
from £24,599 to £118, British East Indies have advanced from 
£26,965 to £34,674 ; and Australasia has decreased from £38,062 to 
£20,744. 

I mentioned Jast week that the coal trade was in an unsatis- 
factory state. Further evidence is afforded this week, first by the 
Board of Trade returns, which show the exports of coal and coke 
during January of 1884-5-6 to show distinctly diminishing value— 
thus, £831,616, £762,401, and £685,728. Coming nearer home, 
Yorkshire collieries have sent a much reduced tonnage to Hull 
during January—84,872 tons as compared with 100,683 tons for the 
corresponding month of 1885. A 

The National Trades Exhibition, in co-operation with the Society 
of Architects, opened an exhibition on Monday, at the Norfolk 
Artillery Drill Hall here. The exhibition has mainly to do with 
the building trades, and includes a large number of articles in 
which the Sheffield manufacturers are interested. There are, in 
consequence, many Sheffield firms represented, as well as others 
from a distance. There is an excellent collection of gas fittings of 
all kinds, chimneypieces, stove-grates, heating apparatus, wall- 
papers, greenhouses, engineers’ tools, stonemasons’ tools, electric 
cal, Mr. C. J. Beardshaw, Calypso Steel Works, shows a 
screw-cutting lathe, for which it is claimed that it cuts screws and 
taps nuts to any thread, without change of wheels, by which time 
is economised. It is set to work by means of a lever, which glides 
automatically to the right or left over a leading screw bar, and 
in order to obtain a given t , it is simply necessary to move a 
set screw. The exhibition, which remains open three weeks, was 
opened by Mr. H. Roumien Gough, F.R.S., B.A., F.R.H.S., pre 
sident of the Society of Architects, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Throughout ali branches of the iron trade in this 
district there is continued extreme depression, and not only is any 
prospect of improvement quite as remote as ever, but in some 
respects the condition of trade would seem to be, if anything, 
even worse. A complete want of confidence in the future is one 
of the most sails features in the market, and although sellers 
are prepared to accept lower prices than have been known within 
the experience of perhaps anyone at present engaged in trade, 
buyers are quite indifferent; even prices that are admittedly below 
the actual cost of production fail to convince buyers that they 
have yet reached their lowest point, and consumers go on from hand- 
to-mouth, just covering small requirements as they arise. One 
very substantial reason for the indifference of buyers is, of course, 
that there is very little new work coming into the hands of users 
of iron, and low prices do not offer much inducement for buying 
what they do not see at present they will actually require. The 
condition of trade was probably never really worse than it is at 
present, and the depression has extended over so long a period that 
a feeling of utter despondency as to when any improvement may 
— be looked for has, to a large extent, taken possession of the 
market. 

The ironmarkets at Manchester bring together tolerably good 
attendances, and on Tuesday all branches of the iron trade were 
well represented, both as regards buyers and sellers, but the weight 
of business doing continues extremely small. In pig iron an 
occasional moderately large sale is reported, but this is a rare 
exception. For the most part transactions are confined to very 
small parcels, and these are few innumber. For local and district 
brands the average prices that are being taken for delivery equal 
to Manchester are about 37s. 6d. to 38s., less 24, and even at these 
low figures there is underselling. One or two makers keep up 
their quotations at about 1s. per ton above the prices I have 
named, but except for odd special sales they are practically out of 
the market. In outside brands prices are being cut very low, and 
both Scotch and Middlesbrough iron can be bought readily at 
under the current quoted rates. 

For hematites there is still only a very slow sale, and, if any- 
thing, prices are easier. For good foundry qualities delivered here 
58s., less 24 per cent., is about the average quotation, but buyers 
with orders to give out would not have much difficulty in placing 
them at about 6d. per ton under these figures. 

In finished iron business is excessively dull, and it is becoming 
not so much a question of price as of an almost complete absence 
of orders. Delivered into the Manchester district the average 
prices are about £5 2s. 6d. for bars, £5 10s. for hoops, and £6 10s. 
for local made sheets, but for actual specifications there are sellers 
who are prepared to come below even these figures. 

The wages’ question in the engineering trades of this district may 
now be considered as practically settled, and as I have intimated 
in previous reports that it would be, this end has been arrived at 
without a strike. There has been some show of fight on the part 
of the men, and a ballot of the members of trades’ union societies 
affected by the notices showed a large majority in favour of not 
accepting the reduction. This result was communicated by the 
representatives of the men to the Iron Trades’ Employers Asso- 
ciation at a meeting held on Monday, and if the employers per- 
sisted in enforcing the notices which had been temporarily 
suspended at the request of the men, a strike against the reduction 
seemed to be the inevitable result. On Tuesday the Employers’ 
Association held another meeting to ider the ision arrived 
at by the men, and unanimously resolved not to withdraw the 
notices. Within a few hours of the meeting of the Employers’ 
Association the men held a meeting and reversed the decision 
arrived at by ballot ; under protest, they resolved to accept the 
reduction in wages on the condition that they do not work over- 
time at the reduced rates. That the men have taken a wise course 
in submitting to a reduction in wages which the depressed condition 
of trade has rendered imperative must be evident to themselves, 
and besides, the funds of the various trades’ union societies are in 
too impoverished a condition to enable them to carry on a strike 
with any chance of success. In other districts the same wise 
discretion is being exercised, and on both banks of the Mersey the 
men engaged in every department of marine engineering and iron 
shipbuilding have this week accepted a reduction of 2s. per week 
on weekly earnings exceeding 30s., and 1s. on wages of not less 
than 20s. per week. 

The important appeal of Sir Joseph Whitworth and Co. against 
the assessment of their engineering works at Openshaw, which has 
been taken up by the Iron Trades Employers’ Association as a test 
case as to the liability of certain classes of machinery to be included 
in the valuation of engineering works for rating purposes, was for 
the second time before the Quarter Sessions of the Salford Hundred 
on Saturday, and the chairman intimated the judgment would be 
given at the Quarter Session to be held in April. In the meantime 
both sides are preparing a case which will be submitted, in the first 
instance, to the Court of Queen’s Bench, and ultimately to the 

House of Lords. 

The Bridgewater Navigation Company, whose undertaking the 
Manchester Ship Canal Company has undertaken to buy, has 
made a net profit on the last year’s working of £59,000, and a 
dividend of 8 per cent. is being paid to the shareholders, besides 
which a bonus of 4s. per share, which will absorb £20,000, is also 
being divided. In compliance with the provisions of the Act 
under which the Ship Canal Company purchases the Bridgewater 
Navigation Company's undertaking, the sum of £20,000 which 
they are required to deposit has already been paid. The most 
important matter now before the Ship Canal Company is the 
obtaining of an Act of Parliament for the payment of interest 
out of capital during the construction of the canal, and this is a 
vital point in connection with the raising of the necessary capital. 
The actually subscribed capital still falls considerably short of a 
million, and until the promoters obtain the powers they are seek- 
ing under their new Act of Parliament further progress seems to 
be practically checked. The promoters are, however, sanguine 
that Parliament will grant them the power to pay interest out of 
capital, and with that power they are practically assured of raising 
the requisite capital. for carrying out the undertaking. 

In the coal trade the extra winter uirements for house fire 
consumption still keep up a fair demand for the better qualities of 
round coal, but there is not more than a moderate business doing 
for the time of the year, and with pits generally not working 
more than four to five days a week. Colliery proprietors 
are not doing more than move away their present output, 





whilst prices are already beginning to show weakness, although: 


there is no actual reduction in the quoted rates. Other descrip- 
tions of fuel for iron-making, steam, and general trade purposes 
continue in very poor demand, with no prospect of improvement; 
and as soon as the extra winter consumption for house fire purposes 
drops off, the prospects are very discouraging. At the pit mouth 
best coal can be got at from 8s. 6d. to 9s.; seconds, 7s. to 7s. 6d.; 
common round coals, 5s. 3d. to 5s, 9d.; burgy, 4s. to 4s. 6d.; and 
slack, from 2s. 6d. to 3s. 6d. per ton, according to quality. 

In the shipping trade there is a fair business doing in house fire 
coals, but for steam coals there is only a slow demand, and for 
good qualities not more than about 7s. 3d. per ton is being got for 
delivery at the high level, Liverpool, or the Garston Docks. 

The annual report of Andrew Knowles and Sons, one of the 
largest colliery concerns in Lancashire, with a paid-up capital 
of over £700,000, besides debenture bonds of over £400,000, 
has been issued this week, and shows a net loss on the year’s work- 
ings of £8644. This, however, is nearly all accounted for by the 
loss sustained by the mew. in consequence of the disastrous 
explosion at the Clifton 1 Colliery ; but the directors state that 
the demand for coal during the past year has been very slow, in 
@ great measure owing to the general trade in the surrounding 
district being far from satisfactory. In the summer months of the 
year the competition was keener, and lower prices had to be taken 





than at any other time since the formation of the company. By 
the accident at the Clifton Hall Colliery, and an underground fire 
at the Allen’s Green and Green Lane Gollieries, the output of coal 


for the year had been considerably reduced, the get having been a | 


little over 980,000 tons, as against over 1,090,000 tons in 1884. 
Barrow.—The iron trade is scarcely so firm as it has been during 

the past few weeks, and makers have not booked many new orders. 
There is a steady tone, however, and it is thought by many that 
the present lull will not very materially check the oy aoe | ten- 
dency of trade, It is significant, however, that the hematite has 
been the only trade which of late has been busy, and no other 

uality of iron has been in demand toany extent, except Bessemer 
Tecstetions. This has no doubt been caused by the improved tone 
of the steel trade, and so long as that department keeps good, there 
must be a large consumption of Bessemer iron from which the steel is 
made. The value of pig iron is steadily maintained at 45s, 6d. per 
ton for mixed parcels of Bessemer iron net at makers’ works, and 
43s. 6d. for No. 3 forge and foundry iron. Stocks are large, but 
are not so heavy as they have been of late. Thesteel trade is onl. 
comparatively busy in the heavy rail department, as only a small 
trade is being done in other branches of trade. The steel trade is 
very quiet so far as merchant qualities are concerned. A fair 
business is being done in steel sleepers, and a fair number of orders 
are held for tin bars, while a contract or two has lately been let for 
steel plates for shipbuilding purposes. No new contracts can be 
noted for ships or steamers, and work in engineering, iron- 
founding and boilermaking shops is very scarce, Iron ore is in 
better demand at firmer prices. The Manx steamers Mona’s Isle 
and Mona’s Queen are at Barrow undergoing alterations, with a 
view to increase their speed next season. It is anticipated that 
the new high-level bridge at Barrow will be opened for traftic into 
Duke-street in about two or three months. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE usual quiet feeling prevailed throughout the Cleveland iron 
market, held at Middlesbrough on Tuesday last, but no actual 
reduction in prices was made. Merchants offered small lots of 
No. 3 g.m.b. for prompt delivery at 30s. 9d. per ton, and some 
were willing to take 3ls. for delivery over the next three months. 
Consumers, however, do not seem anxious to buy, believing, no 
doubt, that lower rates will be taken if the present rate of produc- 
tion is maintained and stocks continue to increase. Makers, on 
the other hand, look forward to an improvement so soon as the 
shipping season commences. The leading firms are not quoting at 
all, and those who are willing to do business now will sell No. 3 at 
less than 31s. per ton. The mills and forges being badly off for 
work, there is but a moderate demand for forge iron. The price, 
however, remains the same as quoted last week, namely, 30s. 3d. 

r ton. 

"hee holders of warrants are anxious to realise, and are willing 
to accept 31s, per ton, or dd. less than they asked last week. 

Not much iron is being sent into Messrs. Connal and Co.’s 
Middlesbrough store at present. On Monday last the stock was 
160,340 tons, being an increase of 510 tons during the week. At 
Glasgow the stock has reached 685,198 tons, or 4118 tons more than 
when last reported. 

The finished iron trade is as lifeless as ever. Scarcely any new 
work has come into the market, and no change has taken place in 
prices. The continued strike at the shipyards is affecting adversely 
the interests of the finished iron firms who have so far kept their 
works going, and unless it terminates soon, some of them will have 
to suspend operations. 

A meeting of the shipbuilders of the Tyne and Wear was held 
at Sunderland on Friday last, in order to receive a deputation from 
the Boilermakers’ Society and to discuss the questions in dispute. 
When the deputation had withdrawn the employers passed the 
following resolution :—‘‘ That, in the light of the explanation 
given by the deputation of the Boilermakers’ Society, this Associa- 
tion is prepared to take into favourable consideration any modifica- 
tion which the men may propose of the reduction already notified, 
the amount of the reduction claimed not being a hard-and-fast 
line, The builders strongly recommend that deputations be 
empowered to treat for a settlement.” The conference was then 
adjourned until Thursday, the 11th inst. 

The ironmasters’ returns for January have been issued, and 
show that ninety-nine furnaces are in blast. The total make of 
pig iron of all kinds was 214,005 tons, being a decrease of 486 
tons in comparison with December. The stock of pig iron in the 
whole district amounts to 573,830 tons, which is an increase of 
56,342 tons for the month. This enormous increase is due to a 
falling off in shipments, and to the strike at the shipyards. 

The value of goods exported from Middlesbrough last month— 
exclusive of coal and coke—was £114,437, or an increase of 
£53,461 over the exports during January, 1885. The value of 
exports from Newcastle was £157,686, or £29,757 more than 
during January, 1885. The clearances of coal and coke from 
Middlesbrough show an increase of 1733 tons. 

Mr. John Gunter, who for nine years has occupied the position 
of works manager at the Britannia and West Marsh Ironworks, 
Middlesbrough, belonging to Messrs. Dorman, Long, and Co., has 
just retired. It is understood that his place will be supplied by a 
re-arrangement of the existing staff. The demand has consider- 
ably fallen off for all the specialities made at these as well as for 
those made at all other works in the district. A large stock of 
— —_ is now lying there until consumers can be found to 
clear it off, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Pic iron warrants, which were very flat last week, declining to 
39s. 04d. cash, were rather more in request in the early part of the 
present week, with the result that there was a partial recovery in 
quotations. The bulk of the operations were merely speculative, 
however. In one case an operator purchased 30,000 tons of 
warrants in the forenoon, when the market rose 2d. a ton, and 
sold 20,000 in the afternoon, after which prices again gave way. 
At present transactions of this description are common, and they 
have little bearing upon the actual condition of the trade. 
Merchants and makers report that inquiries from abroad are few, 
and for the most part unimportant. The past week’s shipments 
were 5621 tons, as compared with 6511 in the preceding week, and 
6506 in the sonmapeiiiog week of 1885. One furnace has been 
damped at the Eglinton Ironworks, and there are now 94 in blast 


bourhood of Santander in Spain. They will now be in a position, 
as they have long been in West Cumberland, to control the 
Spanish mine from which they derive their ore for the purpose of 
enriching the quality of their pig iron. It is also expected that 
the Santander mine will yield them a considerable surplus over 
what they will require themselves for export to America and the 
Continent. 

In the course of the past week there was shi from Glasgow 
five locomotive engines and tenders, valued at £12,250, for 
Kurrachee ; £20,900 worth of machinery, of which the greater 
proportion went to Rangoon; £6200 steel goods; £4353 sewing 
machines, and £22,030 general iron manufactures, 

The coal trade in several of its departments is in a backward 
state, although some more activity is expected to follow upon the 
disappearance of the snow. The week’s shipments of have 
been at Glasgow 14,265 tons, as compared with 22,022 in the same 
week last year; 1101 tons, against 311, at Greenock; 10,363, 
against 8420 at Ayr ; 2840 at Irvine, against 1119; 6467, against 
4221, at Troon ; 498, against 3373, at Leith ; 3455, against 1339, at 
Grangemouth ; and 3091, against 2468, at Bo'ness. For steam 
coals the me wd is slow, and the prices of most descriptions are 
not easy to fully maintain. 

The wages’ question is again exercising both employers and 
workmen in the coal trade. A few days ago the masters in the 
districts of Glasgow, Carslang, and Rutherglen withdrew the 6d. 
a day of increase given to the colliers towards the close of the year. 
There is a proposal also to withdraw that amount in the Hamilton 
district, where the colliers, on the other hand, are expecting a 
second 6d, advance on the 1st of March. 

Notices have been posted at all the Fife and Clackmannan 
collieries, intimating a reduction of 10 per cent. in the miners’ 
wages, 

A seam of ell coal, 2ft. 8in. thick, has been struck by the 
Bourtriehill Coal Company at Broomlands, near Irvine. 

Mr. J. M. Ronaldson, who acted for about twelve years as 
assistant to the late Mr. Alexander, has now been appointed chief 
inspector of mines for the West of Scotland. 

e new shipbuilding contracts "ese within the past few days 
on the Clyde embrace a steel er e steamer of 190ft. in length, to 
be built at Ayr by Messrs. M‘Knight and Co., for Captain Camp- 
bell of Glasgow, for the Clyde passenger service, and a steel screw 
tug-boat 80ft. in length, placed with Messrs. D. J. Dunlop and Co. 
of Port Glasgow, for the Thames. 

The present advances in the price of ammonia has given much 
satisfaction to the Scotch manufacturers, who now produce a very 
large amount. 

The tonnage of the vessels arriving in the Clyde during January 
was 104,462, a decrease of 7886 tons as contrasted with the same 
month of last year, while the sailings gave a tonnage of 99,052, or 
31,308 less than last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE half-yearly meeting of the Taff Vale shareholders is gene- 
rally looked forward to as yielding good data for trade prognostica- 
tions. When it was announced that instead of a dividend of 
15 per cent., 10 per cent. and 2 per cent. bonus only would be 
forthcoming, there were loudly expressed fears that the Taff had 
entered upon its decline; but I am glad to know that the directors 
do not share that view. There has been a falling off, it is true; 
the coal trade has suffered, and it simply ‘‘stands to reason” that 
if shipments at Cardiff show a decline of 20,000 to 30,000 tons a 
week, railways must suffer in proportion. But the chairman took 
a rea view of the future, and it was evident that a higher 
dividend might easily have been paid. 

The amalgamation between the Rhymney and Taff Vale still 
hangs fire, It was suggested that if the Rhymney received a 
guarantee of 10 per cent., there would not be much difficulty, I 
should scarcely imagine there would. The Taff Vale Company 
is about adopting the Mardy branch, and in a few weeks I expect 
the Pontypridd and Newport line will carry passengers, and the 
Ryhmney and Great Western branch to Cyfarthfa be opened. 

The coal trade generally is quiet, and the only item of note is 
the fact that a few leading coalowners have secured some addi- 
tional Government orders. The Glamorgan Company, Khondda 
Valley, has obtained a good proportion for home supplies and for 
Malta; Burnyeal, Brown, and Co. have secured the Ascension 
orders ; Worms and Co., orders for Halifax ; and Hickle and Co., 
of London, orders for Jamaica. Cardiff sent away last week 
144,734 tons of coal, foreign, and Newport, Mon., 34,800 tons, both 
showing a slight increase. Swansea, on the contrary, exhibited a 
decline, there having been only a scant arrival of tonnage. Pit- 
wood is very depressed, and quoted prices are as low as 15s. 6d. 

I have no improvement to in co tion with the iron 
and steel trades. Things really appear to be getting worse instead 
of better. At Newport, for instance, there were no shipments 
during the last week, and only 30 tons from Cardiff. This week 
one good cargo of rails to India and a small one for New York are 
all, and very scant consignments passes over the rails for home 
use. There are strong fears entertained that with a continuance 
of this state of things ironmasters must begin to curtail expendi- 
ture. They can never keep on making for stock. Already at 
Tondu and Blaenavon signs of distress are being shown, and it is 
only too probable will become general. 

Patent fuel is looking up slightly, Newport sent two cargoes 
respectively to Valencia and Bordeaux; and Swansea, steadily 
increasing its exports, reached 8000 tons last week. This is hopeful. 
Swansea, too, is showing better in tin-plate, and this trade gene- 
rally is better. Prices are firmer, and shipments having been 
large, stocks are lessening. Thus, at Swansea last week 49,771 
boxes were brought down, and 53,819 boxes shipped, so that stocks 
now amount to 144,798 boxes, as compared with 158,271 boxes in 
hand last week. Anything like a spurt, it will be seen, would send 
prices up. At present quotations are as follows :—Coke plates, 
13s. 6d. to 14s. ; prices offered generally, 13s. 3d. Bessemers, 14s. 
to 14s, 9d. ; Siemens, 13s. 9d. to 15s. It will be seen that the 
margin of prices is increasing. Holders of best brands in every case 
get 3d. more than ruling figures. 

The federation of shipowners is spreading, and is being actively 
discussed at Cardiff. 











é. HEUSINGER VON WALDEGG.—We regret to have to record the 





against 93 in the same week last year The week’s addition to 
stock in Messrs Connal and Co.’s Glasgow stores is 3900 tons. 

Business was done in the warrant market on Friday at 29s, 3d. 
cash. On Monday there was more animation, while quotati 
advanced to 39s. 54d., and on Tuesday there was a further increase 
to 39s. 9d. cash, closing at 39s. 74d. Business was done on 
Wednesday at 39s. 64d. to 39s. 4}d., afterwards improving 1d. 
To-day—Thursday—transactions occurred at 39s. 6}d., closing at 
39s. 43d. cash. 

The current values of makers’ iron are again somewhat lower. 
Free on board at Glasgow, Gartsherrie, No. 1, is quoted at 43s, 6d. 
per ton; No. 3, 42s.; Coltness, 47s. 6d. and 44s. ; Langloan, 
45s. 6d. and 43s. 6d.; Summerlee, 49s. 6d. and 43s. 6d.; Calder, 
48s, and 42s.; Carnbroe, 43s. 6d. and 41s.; Clyde, 44s. 6d. and 41s.; 
Monkland, 40s. and 37s.; Quarter, 39s. 6d. and 37s.; Govan, at 
Broomielaw, 40s. and 37s.; Shotts, at Leith, 46s. and 45s. 6d.; 
Carron, at Grangemouth, 48s. 6d. and 45s. 6d.; Kinneil, at 
Bo'ness, 43s, and 42s, 6d.; Glengarnock, at Ardrossan, 44s, 6d. and 
41s.; Eglinton, 40s. and 37s. 6d.; Dalmellington, 42s. and 39s, 

Messrs. Laidlaw and Son have secured an order to supply 400 
tons of cast iron pipes to the Glasgow Corporation. 

Messrs. William Baird and Co., the well-known Scotch iron- 
masters, have acquired an important iron ore mine in the neigh- 





of the celebrated German railway engineer, Edmund 
Heusinger von Waldegg, who died at Hanover on the 2nd inst., in 
his sixty-ninth year, after a short illness. The funeral, which was 
largely attended, took place on Saturday last, the 6th of February. 
Herr von Waldegg, besides his official labours as Government rail- 
way engineer, contributed largely to the technical literature of his 
country. Perhaps the work for which he will be best remembered 
is ‘Handbuch der Ingenieurwi haften,” a book deservedly 
popular in England as well as on the Continent. 

WoRSHIPFUL COMPANY OF CARPENTERS, LONDON WALL.—A 
course of free lectures on matters connected with building will be 
delivered at Carpenters’ Hall, London Wall; each lecture to com- 
mence at eight o’clock p.m. February 17th, Mr. T. Blashill, 
F.R.LB.A., ‘‘ Timber: its Growth, Seasoning, and Preparation 
for Use;” February 24th, Professor Corfield, M.A., ** Water 
Traps ;’ March 3rd, Professor Kerr, F.R.1.B.A., ‘A Gossip on 
the Philosophy of Building Materials ;’ March 10th, Mr. T. 
feild Clarke, F.R.I.B.A., “Architecture of City Buildings ;” 
March 17th, Mr. John Slater, B.A., ‘‘ Concrete ;” March 24th, 
Mr. H. H. Statham, “‘The Fine Art Aspect of Woodwork ;” 
March 31st, Mr. James Doulton, “‘ Terra Cotta;” April 7th, Mr. 
Banister Fletcher, M.P., F.R.1.B.A., ‘‘ The Influence of Architec- 








ture upon Carpentry.” 
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_ NEW COMPANIES. 
THE following companies have just been regis- 
tered :— 


Anglo-International Patents Mart Company, 
Limited. 

This company was registered on the Ist inst. 
with a capital of £2000, in £1 shares, to carry on 
business as agents for the commercial and indus- 
trial advancement of new inventions and dis- 
coveries. The subscribers are :— 


Erich Meyer, 68, Buckingham Palace-road, agent 1 
C. Palmer, 32, Wood:street, Chelsea, agent .. .. 1 
J. Hopkins, 44, Ovington-street, Chelsea, fore- ‘ 
Mrs. Amy Hopkins, 44, Ovington-street, Chelsea 1 
R. H. Bateman, 9, Halsey-street, Chelsea, clerk.. 1 
Mrs. J. C. Bateman, 9, Halsey-street, Chelsea .. 1 
Miss. E. L. Griffin, 9, Ha'sey-street, Chelsea 1 


Registered without special articles, 





Astrop Patent Company, Limited. 

This company propeses to acquire and work the 
letters patent No. 11,901, dated 2nd September, 
1884, granted to William Astrop for an improved 

rocess of deodorising, disinfecting, precipitating, 
rying, and pulverising the solid portion of sewage 
to render it a marketable manure. It was regis- 
tered on the 29th ult. with a capital of £30,000, 
in £1 shares, with the following as first sub- 
scribers :— 
Shares. 
William Wigginton, Jermaine’s-road, Forest-hill 4 
C. J. Fox, 61, King’s-cross-road, engineer .. .. 1 
Rt. Larchin, Devonshire-chambers, Bishopsgate 

engineer oa: cA” tae. a0 od ae On BS 8. 3 
A. Norman, 338, Finspury-pavement, financial 

MEE. 65) 5s. 6. 90: a “oh 54s 40). v0 oe 1 
F, W. Frost, 3, Union-court, Old Broad-street, 

WS 6s ata. ae, can jiae - ae ae oie 1 
J. F. Williams, 34, South Island-place, Brixton- 

MO EY as. ss’ sat Ge ak. sa. ce 1 
E. Marshall, 123, Shakespeare-road, Stoke New- 

aa) as Paul oe Sh ch wal Ga ee Wa 1 

Directors’ qualification, 250 shares. Most of 
the articles of Table A of the Companies’ Act, 
1862, are adopted. 


Charles Tebbitt and Co., Limited. 

This company, with a capital of £5000, in £25 
shares, proposes to establish and carry on in 
Smyrna, Asiatic Turkey, the business of manu- 
facturing and dealing in ice in any manner what- 
soever, and also to trade in fish, meat, fruit, 
wines, spirits, beer, or any perishable food and 
products, It was registered on the 29th ult., with 
the following as first subscribers :— 


W. Lawrence, 14, Paulet-road, Camberwell, clerk 
“J. Troutbeck, 4, Dean’s-yard, 8.W., solicitor 
* Allan Fie d, 12, Queen-street, Chea) side, solicitor 
‘J. E. Pickering, Beulah-hill, Norwood, merchant 
C. J. Hamilton, 89, Mulpas-road, Bruckley, fore- 
man oe oe se 52 ad oe oe S60 4% ah 
E. Pronk, 8, Carisbrooke-road, Walthamstow, dye 
IR sa cu as hey ear fae) ak. Ne Se 
E. a 29, Jeffrey's-road, Clapham-rise, soli- 
c r oe ie .95 oe ae oe - Ca 65 os 
The number of directors is not to be less than 
two nor more than five; qualification, four 
shares ; the first are the subscribers denoted by 
an asterisk; maximum remuneration, £100 per 
annum, with an additional £10 for each 1 per 
cent, dividend beyond 10 per cent. per annum. 


el el el el ol 





Indigo Company, Limited. 
This company proposes to acquire and work the 
following letters patent for British India, viz.:— 
No. 97, of 1880, for the complete separation and 
conversion of the Indican of the Indigo Ferol, 
and increasing thereby in the presence of alkalies 
and rapid oxidation the production of indigo. 
No. 181, of 1882, for the complete utilisation of 
split-up Indican and its derivatives, and also 
other indigo-producing compounds in the plant, 
for the formation of indigo blue in the presence 
of ammonia and other alkalies and oxygen. It 
was registered on the 3rd inst. with a capital of 
£150,000, in £5 shares, whereof 2200 are 10 per 
cent. preference shares, and 8000 are deferred 
shares. The subscribers are :— 
Shares, 
*Walter Butler, Oriental Club, Hanover-square, 
ce he lll a a i 1 
*J. Macdonald, 50, Oxford-terrace, W., indigo 
SS Go Ge ke ts ca Ges es ee 1 
*D. Norman Reid, 2, Cleveland-gardens, Ealing, 
on ane AE Raa i ante ae ies 1 
M. G. Rimmer, 10 and 11, Mincing-lane, indigo 
aa 6s an! sty cd aig S cap ce tyne 1 
C. E. Robinson, 10 and 11, Mincing-lane, indigo 
eo EF ONE GE ae as 1 
*L, Geneste, Highland House, Norwood .. .. 1 
*C. J. Geneste, 14, Queen-square, W.C., indigo 


mapufacturer 


The number of directors is not to be less than 
three nor more than twelve; the first directors 
are the subscribers denoted by an asterisk and 
Messrs. W. B. Hudson, Henry Bollman Condy, 
and John Allen; qualification, 50 shares. Re- 
muneration, a sum equal to £400 per annum for 
the chairman, and £200 per annum for each 
ordinary director. 


James Budgett and Son, Limited. 

This is the conversion to a company of the 
business of dealers in sugar and dried fruits now 
carried on by the above-named firm at 3 and 4, 
Laurence Pountney-lane. It was registered on 
the 29th ult, with a capital of £160,000, in £100 
shares, with the following as first subscribers :— 


8 

“> Fase Laurence Pountney-lane, mer- 
“SS Sone, Laurence Pountney-lane, mer- 
C. Wonters, Grafton House, Forest-hill, mer- 
WI ir ck” ng We: ees a Gs Sy 
G. 0. Wonters, 2, Shooter’s-hill-road, 8.E., 
I sa as: 06 ok 5d. fsa ee 64 ce 
E. A. Golds, 14, Gauden-road, Clapham, mer- 
oy ake eS a aa 
J. ——, 247, Evering-road, Clapton, merchant’s 
so. EE RPP Se ar ee 

O. Page, Cavendish-road, Merton, accountant .. 
The number of directors is not to be less than 
three nor more than seven; qualification, ten 


shares; the first are the two signatories denoted 
by an asterisk, 


1 
1 
1 
1 
1 
1 
1 





Iuchana Mining Company, Limited. 
On the 29th ult. this company was registered 





with a capital of £200,000, in £10 shares, to 
acquire and work mineral property in Spain or 
elsewhere, i eemeent agreement between 
Benjamin Whitworth of the first part, H. D. 
Pochin of the second part, Bolckow, Vaughan, 
and Co., Limited, of the third part, John Brown 
and Co., Limited, of the fourth part, and the 
company of the fifth part, will be adopted. The 
subscribers are :— 
, Shares. 
—— Whitworth, J.P., 22, Daleham-gardens, . 
Stephen Burridge, Sheffield, iron merchant 1 
a a Oe ee p 
W. 8. B Me. m, Bradford, worsted spinner .. 1 
H. D. Pochin, J.P., Comway .. .. «2 «e o- 1 
E. W. Richards, Marton, Middlesbrough, engi- 
neer i se. se ee) we Ome. se “66 69 
J. Hart, Clairville, South Norwood, manager 1 
The number of directors is not to be less than 
three nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first; 


the company in general meeting will determine 
remuneration. 





Orlando Jones and Co., Limited. 

This is the conversion to a company of the 
business of starch, blue, and black manu- 
facturers, millers, rice cleaners, manufacturers of 
germless maize, &c., carried on by the firm of 
Orlando Jones and Co., at York-road, Battersea. 
It was registered on the 30th ult. with a capital 
of £150,000, in £10 shares, whereof 13,600 are A 
or £5 per cent. cumulative preference shares, and 
1400 are B or deferred shares. An agreement of 
the 20th ult. (unregistered) regulates the pur- 
chase. The subscribers are: 


Shares. 
*Wm. Evill, J.P., Worcester Park, Surrey .. .. 1 
*Stanley Kemp Welch, 55, Cornwall-gardens, 
ee eS eee ee ee eee 1 
*Joseph Walton, Alleyn Park, Dulwich... .. .. } 
*C. D. Kemp Welch, Broadlands, Ascot.. .. . 1 
*W. Kemp Welch, 25, Carter-lane, E.C... .. bi 
J. Kemp Welch, Sopley, Hants.. .. .. .. 1 
J. Evill, Worcester Park, Surrey .. .. .. 1 


The number of directors is not to be less than 
three nor more than eight; the first are the sub- 
scribers denoted by an asterisk and Mr. Henry 
Kemp Welch, of 52, Leadenhall-street; qualifi- 
cation, shares or stock upon which £500 has been 
paid up or credited as paid up; the company in 
general meeting will determine remuneration. 
Messrs. Wm. Evill, S. K. Welch, and J. Walton 
are appointed managing directors until the 31st 
of - ears 1895, at salaries of £750 per annum 
each, 








PRODUCTION OF SALT IN THE UNITED STATES.— 
The production in 1884 was 6,514,937 barrels of 
280 lb., equivalent to 1,824,182,360 lb., or 
32,574,685 bushels, or 912,091 short tons, accord- 
ing to the unit used. The total value, computed 
on average wholesale prices at the point of pro- 
duction, was 4,197,734 dols. The apparent out- 
put was 322,706 barrels greater than in 1883, 
while the value was 13,308 dols. less; but the 
production figures do not include a _ con- 
siderable stock on hand in the Onondaga dis- 
trict, not officially reported because not in- 
spected. 

CANAL PROJECTS IN THE UNITED STATES.— 
Several important waterways are projected in the 
north-western States of America. One of these 
is a proposed artificial river 200ft. wide, to run 
from Chicago south-west to the Illinois river. 
This would practically unite the Mississippi and 
Lake Michigan. It has further been suggested to 
turn the trade of the Canadian North-West 
southward to the United States by constructing 
a canal to connect Lake Winnipeg with their 
lake system. The Red River of the north, which 
forms the boundary between Minnesota and 
Dakota, and which runs north into Lake Winni- 
peg, is navigable from Fargo, if not from Brecken- 
ridge. A vessel would go west from Lake Superior 
- the St. Louis river, cross over the divide to 
the Mississippi river, follow that river up stream 
150 miles, cross over to ke river, and go 
west on that to the Red River at Grand Forks, 
On this route, observes Demorest’s Monthly, a 
waterway requiring less than fifty miles of artifi- 
cial canal could be constructed. This would make 
a channel with 6ft. of water, which would connect 
the Mississippi with the lake system, and connect 
both the lake systems with Lake Winnipeg and 
the whole of the Saskatchewan and Hudson Bay 
country. This scheme contemplates the uniting 
of three basins, that of Lake Superior, of the 
Upper Mississippi, and of the Winnipeg river and 
lake. It is estimated that it will cost about 
300,000 dols. to construct the canal, which 
would be about as long as the Erie Canal in New 
York. 

Kine’s COLLEGE ENGINEERING SocreTy.—At 
a general meeting held on Tuesday, February 2nd, 
Mr. C. W. Atkinson read a paper ‘‘On Hydrau- 
lics,” in which he described the theoretical con- 
siderations involved in the designing of water 
motors. The author commenced by enumerating 
the various sources of !oss from ‘skin friction 
and “eddies,” and the ways in which these losses 
might be reduced. He then proceeded to the 
consideration of water motors, which he divided 
into three main classes—weight machines, pressure 
engines, and impulse or reaction machines. After 
briefly describing the action of weight machines, 
he pointed out the ¢ differences which existed 
between the use of high-pressure water and high- 
pressure steam. First, the loss from friction in 
the pipes and passages being enormously greater 
in the former case, owing to the much greater 
density of water compared with steam; secondly, 
the great waste of energy arising from the incom- 
pressibility of water, necessitating the expendi- 
ture of the same volume, and consequently of the 
same amount of energy each stroke, whether the 
work done was large or small; and, thirdly, the 
much greater effect of the inertia of the fluid in 
the pipes and reservoir, which reduces the 
pressure on the vane at the commencement of the 
stroke, while at the end the pressure may rise 
very considerably above that in the accumulator. 
The author then referred to the inefficiency of 
reaction wheels, and showed the way in which 
this had been remedied in turbines by giving the 
water a forward motion before the wheel. The 
paper concluded with a detailed description of 
the designing of the guide-blades and vanes in 
both impulse and impulse-pressure turbines, 





THE PATENT JOURNAL. 


Condensed from the Journal 0) the Commissioners of 
Patents. 


Applications for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

2nd February, 1886. 

1480. Courtine, &c., RarLway Wacons, G. Gaskell, 
Poolstock. 

1481. CarriaGe Lamps, J. Westaway, Coryton. 

1482. Hawkinc Macuines for Inpico Dyegine, J. 
Coulter, Halifax. 

1483. Makino Heartna Rvos, F. Wilkinson, Halifax. 

1484. Cosine the Movutas of BotrLes ConTaINING 
ALE, &c., J. Buckland and W. Medley, Halifax. 

1485. Propucina Loorep Fasric whilst WEavING, A. 
Lister and W. Carter, Halifax. 

1486. Construction of BaGATELLE APPLIANCES, D. 
Clarke, Birmingham, 

1487. ANTI-VIBRATING AUTOMATIC STEERING ARRANGE- 
MENT for VeLocipEeDes, J. and H. J. Brookes and W. 
R. Kettle, Smethwick. 

1488. Pins for Broocues, J. Killin, Aston. 

1489, WuistLes, F, Sunderland, Birmingham. 

1490. SepaRATION of SmoKE from Gases EvoLvep 
Durinc the Comsustion of Fuet, W. Mills, T. 
Pickup, and G. Procter, London. 

1491. ENAMELLED COLOURED PtasteR for WALLs, R. 
Jenkins and J. Cox, Bexley Heath. 

1492. Fittina on of Suirt Cotitars, W. Husband, 
Edinburgh. 

1493. DyNaMo-ELEcTRIC Macuines, H. J. Allison.—({ W. 
L. Voelker, United States.) 

1494. Roast Jack and Meat HastenNeER, W. Foxcroft, 
Birmingham. 

1495, SkeTcH-Books, W. Duppa-Crotch, Richmond, 

1496. E.xcrric Betis, T. P. U. Crampton, London. 

1497. LavenpER SMELLING Sats, T. C. Lovewell, 





ghton. 

1498. Mountinc Hoppy-HorsEs, A. Porter and W. 
Wilkinson, Halifax. 

1499. Kwyitrep Ripsep Fasrics, G. F. Sturgess, 
Leicester. 

1500. Reception of Corn, C. H. Russell, London. 

1501. CoupLinc and UncoupLinc Rattway ENGINEs, 
W. Gilmore, London. 

1502. Foiptne and other Cuairs, W. Bendall, Aston. 

1503. Sxivine, &c., LEATHER, J. and A. Hall, Leeds. 

1504. ComBinepD Matcu-Box and Cicar Cutter, A. E. 
Ragg and A. Smith, Chester. 

1505. Trin Cases, G. Tomkins, London. 

1506. PERMANENTLY Facino with Metat Harp RuBBER 
SurrFacer, M. G. Cunningham, London. 

1507. Bacs or Packets for Tea, &c., J. M. Bames and 
8. Washington, Hulme. 

1508. Fastenines for ArTicLEs of Dress, 8. Alford, 
London. 

1509. Lusricators, F. Trier, London. 

1510. Knotrinc Piyers for Carpets, B. Neubauer, 


ndon. 
1511. Distittinc Turpentine, &c., E. W. McClave, 
mdon. 

1512. Vapour INHALERS, P. 
Kennedy, United States.) 

1513. Joiner’s Bencu Hooks, T. M. Speight, Halifax. 

1514. Metauiic Knoss, W. Mayon, Birmingham. 

1515. Metatuic SLeeprers, &c., W. H. Beck.—(F. 
Cantero, Spain.) 

1516. Rotary Enornes, J. A. Wade and J. Cherry, 

ondon. 

1517. Generatinc Gases, J. 8. Badia, London. 

1518, SMELLING-BOTTLE Mount, 8. KE. Culver, London. 

1519. SteeRrine, &c., VELocipepes, C. W. R. Duerre, 


M. Justice.—(R. M. 


udon. 

1520. Car Covuptines, C. B. C. and 8S. O. C. Coles, 
London. 

1521. Recutatinec Gas Suppty, L. A. Groth. — (4. 
Silbermann, Germany.) 

1522. WinpInG Apparatus, J. Lysaght and J. B. 
Hollom, London. 

1523. APPLYING Boot Protectors, J. L. Thomson, 


London. 

1524, Maxine Dies, A. J. Boult.—(J. Brady, United 
States.) 

1525. Lusricatina Compounps, C. Fink, London. 

1526. Night Commopes or Pans, V. C. Browne-Cave, 
London. 

1527. Brooms, &c., T. R. Donnelly, London. 

1528. EstaBLisainc Line of Communication, C. E. 
Thompson, Liverpool. 

1529. Devices for HoLtpinc and*Cuttinc Paper, W. 
P. Thompson.(The Morgan Envelope Company, 
United States.) 

1530. Nai Piates, &c., G. Macaulay-Cruickshank.— 
(J. 0. J. and A. B. J. Kollén, Sweden.) 

1531. FurNace-poors, J. Parker, Glasgow. 

1582. THREE-way VALVE, J. R. Thomson, Glasgow. 

1533. Apparatus for ExpaNDING the Enps of Tunes, J. 
R. Thomson, Glasgow. 

1534. ComBINATION Locks, A. M. Clark.—(A. J. Calhoun, 
United States.) 

1535, SLeeve Hoiper, A. M. Clark.—(LZ. N. Loeb, 
United States.) 

1536. Scarves and Neckties, A. M. Clark.—(la 
Compagnie Francaise du Celluloid, France.) 

1537. Tosacco Pipes, A. Hird and G. Saunders, 
London. 

1538, MaTeRIALs for Roaps, &c., J. W. Butler, London. 

1539. Evecrric Circuit Breaker, F. F. Yeatman, 
London. 

1540. Meratiic Fasteninos for Trouser Fronts, C. 
Bathias, London, 

1541. PorTaBLE Frre-EscaPe, J. Walland H. Rundeill, 
London. 

1542, Extincuisnina the Fiame of O11 Lamps, A. E. 
Seear, London. 

1543, ELectric CANDLEs, G. Ignatiev, London. 

1544. VaLves for Propucinc RecipRocaTING MOTION, 

. A. Clarke, Glasgow. 

1545, Fastentnos for Corsets, T. R. Rossiter and C. 
W. Allen, London. 

1546, Prpes for Sewers, A. C. Trew, London. 

1547. Apparatus for Lamps and Burners, G. F. Red- 
fern.—(F. Fevekenne and G. Swevers, Belgium.) 

1548. TRAVELLING Bags, J. some, London. 

1549. Markina AERATED Liquip Borties, H. Codd, 
London. 

1550. ALarns, R. Frost, London. 

1551. Manuracture of GinoEr, &c., O. Imray.—(J. G. 
Smith, Hong Kong.) 

1552. HorsesHors, W. R. Lake.—(H. M. 
United States.) 

1553. Rock Drititne Toots, W. R. Lake.—(B. Moreau, 
United States.) 

1554. Potrina-out and STRIKING-OUT MACHINES, W. R. 
Lake.—(W. M. Hoffman, United States ) 

1555. Sewinec Macuings, R. Lake.-{(T. Lamb, 
United States.) 

1556. Manuracture of Gas, C. Pilla, London. 

1557. Door Latcues, W. R. Lake.—(0. H. Gilbert, 
United States.) 

1558. Grinpine and PouisHinc Metats, J. Hampton 
and 8. Partridge, London. 

1559. ComBrnaTion of a Wick TuBE CLEANER and WICK 
InsERTER, A. Rettich, London. 


Whitney, 


8rd February, 1886. 


1560. CoupLines, R. 8S. Wood, Manchester. 

1561. Spinnine &c., Macuinery, 8. and T. Newton, 
Manchester. 

1562. Cigarette Boxes, H. Moon and P. Gallimore, 
Birmingham. 


1563. Propucinc Metatiic Desians on Gass, &c., 
W. Cotterell, Glasgow. 

1564. Workina of ReversisLe Desks, R. Smith, 
Padiham. 


‘a . 
1565. Removina Hor Air from Meat, &., J. P. 
Fielden and T. N, Robinson, Liverpool, 





1566. Dotty for Wasuinc Ciorurs, A. R. Strachan 
and W. Byers, Gateshead-on-Tyne. 

1567. ATTACHING PoRCELAIN Knops to METAL UTENSILS, 
J. Robinson, Birmin 

1568. Locks, C. Mohr, Birmingham. 

1569. Szcurtne Couuiers’ Tickets, W. Beatson and J, 
Moore, Rotherham. 

1570. Cones for SicNaiina, T. Workman, Belfast. 

1571. Botts and Norts, G. H. Wells, London. 

1572. Gas Taps, Messrs. Samuel Greatrix, jun., and 
Brother, Manchester. 

1573. Suips, Sir N. Barnaby, C.B., Lee. 

1574. Makinc Taper Pipes, J. Campbell and P, 
Hattan, Glasgow. 

1575. Hanpues for SELF-FEEDING BrusHes, T. Cox, 
Leeds, 

1576. Carpinac Ener, J. Thompson and T. Barker, 
Manchester. 

1577. Printine Cotron Fasrics, &c., F. A. and V. H. 
Gatty, Manchester. 

1578, Heap Coverine for TREATING NEURALGIA, &c., 
G. 8. Hazlehurst, Liverpool. 

1579. Gioves, Currs, CoLiars, &c., R. Bach, Bir- 
mingham. 

1580. Taps, G. F. Thomson, Manchester. 

1581. VELVETEENS and VeLvets, T. Emmott and W. 
Hurst, Manchester. 

1582, FasTeNING Boots, E. M. Minns, London. 

1583. Parts of Music Sroors, &., C. Wadman, 
London. 

1584. — Woot Fine Spinninc, P. L. Klein, 

mdon. 

1585. TorPEpo Launcues, &c., H. Harford and C. F, 
Sutcliffe, London. 

1586. ELecrricaL Commutators and SwitcuHes, F. R, 
de Wolski, Kew. 

1587. Workino Pornts and Sicnaus, G. P. Dineen and 
A. Rowe, London. 

1588. SoverREeIGN Purses, I. Brager.—(Feldmeier and 
Bock, Germany.) 

1589. BuTron-HoLE ATTACHMENTS for SEwinc Mas 
CHINES, A. Anderson.—(The Singer Manu/fucturing 
Company, United States.) 

1590. BUTTON-HOLE ATTACHMENTS for SEwING MACHINES, 
A. Anderson.—(The Singer Manusacturing Company, 
United States.) 

1591. TeLepHontc Swircuinc Apparatus, A. R, 
Bennett, Glasgow. 

1592. Boots and SHogs, J. Cutlan, London, 

1593. UmBRELLA Frames, A. MacMillan, London. 

1594. Locx1ne the Screw Nuts of Screw Bo ts, &c., 
W. Barwell, London. 

1595. Fixtnc Ratts in Rartway Cuarrs, W. Barwel 
and B. S. Roberts, London. 

1596. HyprauLic ConTROLLING Gear for Gun Mount 
Ines, J. Vavasseur, London. 

1597. Grass, A. Luraschi, London. 

1598. ReGcuLatine the Fiow of Fiurps, A. J. Boult.— 
(J. G. Richert, Sweden.) 

1599. SHarrs of Screw PRrope.uers, J. Sutton, Liver- 


pool. 

1600 Mica Fiap VentiLators, &c., J. W. Gibbs, 
Liverpool. 

1601. Lirnocrapny, R. Gutheil, London. 

1602. Recenerative Gas Lamps, H. J. Haddan.—(C, 
Westphal, Germany.) 

1603. RovucHinc for HorsesHors, F. 8. Lepinte, 


mdon. 
1604. Cement Kiins, E. and A. Ashby, London. 
1605. Lamps, T. M. Harvey.—(7. W. Shaw, Natal.) 
1606. RarLway Burrers, R. E. Proudlock, London. 
1607. KeyLess or SELF-wINDING WATCHES, E. Spencer, 
London. 


4th February, 1886. 


1608. WoopeEN Boot and SxHoe Finisuino Last, J. H. 
Gainsford, London. 

1609. Gas Enarne Cranks, W. Ainsworth, Accrington, 

1610. Seconpary or StoraGE Batteries, G. E. Dor- 
man. Stafford. 

1611. TRAVELLING Banps, N. Greening, Manchester. 

1612, HorsesHors, J. and J. B. Meeson, Sheffield. 

1613. Hartinc TaBLe Knives, &c., F. Evans and W, 
Jennings, Heeley. 

1614. Untwistinc Waste Rope, &c., J., R., and J. 
Greenhalgh, Manchester. 

1615. WHEEL Gvarp for PREVENTING ACCIDENT, G. W. 
Cramond, Belfast. 

1616. Braces for Trousers, J. Moynan, Dublin. 

1617. Lusricators, R. Arrol and J. McAnelly, Gates- 


head. 
1618. Couptina for RarLway VeHIcLEs, R. C. Sayer, 
ve rt. 


1619. Banpina, Corp, Twine, &c., T. Unsworth, Man- 
chester. 

1620. Recistertnc Fares in Tramcars, &c., G. F. 
Hampson, Manchester. 

1621. BLow1na-orF BorLers, W. Hemingway, Brad- 
ford 


1622, Ort-cans, J. Kaye, Bradford. 

1623. Heets for Boots, Suippers, &c., J. C. Ed wards, 
Manchester. 

1624. Scourtnc Woo. or Fisrovus Supstances, J. 
Aimers, Galashiels. 

1625. Gas Cookino Ovens, A. Hill, Birmingham. 

1626. Spray Lamps, J. Lyle and J. B. Hannay, 

lasgow. 

1627. Printina Desicns on Bots Srpes of Ciors, &c., 
P. B. Wilson, Glasgow. 

1628. Lusricators for Bicycues, &c., E. H. Baxter, 
Birmingham. 

1629. CANDLE Hotper, G. Rockliffe and T. Sanders, 
Bishopwearmouth. 

1630. TUBULAR MeTaL FRAME Lawn TENNIS RaQvet, 
T. B. Burns, Camelford. 

1631. SHavine Brusues, J. H. Smith, Birmingham. 

1632. Ratstnc LETTERS on PRESS-MADE BRACELETS, J. 
Baker, Birmingham. 

1633. Fastentnc for Winpow Curtains, A. J. and 
H. A. K. Davis, East Dulwich. 

1634, WEIGHING, 8. Russell, Stanwell. 

1685. CASTRATING ANIMALS, J. A. Nunn, London. 

1636. TELEPHONES, R. H. Ridout, London. 

1637. ConvertInG Rotary Motion into ConTINvoUs 
Rotary Motion, J. Radcliffe, East Retford. 

1688. Casu TiLLs, W. H. Blakeney, Dundee. 

1639, FasTENntNos to SouiTarREs, J. Finch, London. 

1640. Locxine Botts and Nuts. R. Simpson, H. Simp- 
son, and B. G. Simpson, London. : 

1641. SELF-REGULATING Sprines, F. A. Richardson, 
London. 

1642. PLastic Composition, O. Brach, Liverpool. 

1643. Cootine and Heatine Arr, &c., B. W. Maughan 
and 8. F. Sloper, London. 

1644. Smokers’ Pipe Puives, W. E. J. Turner, London. 

1645. FasTENING HANDLES to Brooms, &c., J. Drewitt, 
London. 

1646. Lock Nuts, W. Ward, London. 

1647. ConverTING RirLes into Arms of SMALLER 
CauipreE, E. Séches, London. 

1648. CoupLines of RarLway Wacons, J. W. Hancock, 
London. 

1649. Canisters, &c , H. T. Bond, London. 

1650. Naiis, E. Cameron, Bristol. 

1651. CourLinc Raitway Trucks, &c., H. Eustace 


Leyton. 

16an’ Oocemma Macurnes, W. Crosland, London. 

1658. Return Steam Traps, J. J. Royle, London. 

1654. Hinces, A. Gold, London. 

1655. CONNECTING TOGETHER Sort Meta Pires, &c., 
N. Thompson, London. 

1656. Cure of Curss, &c., in Horses, H. Mason, 

ndon. 

1657. GEAR WHEEL for Bicycuss, &c., J. E. Holloway 

London. 


1658. MECHANICAL Navviss, C. L. Smith, London. 
1659. Drawinc Beer, &c., A. Stierlin, London. 

1660. Damprne Paps, A. Stierlin, London. 

1661. CourLina Rarzway Wacons, &., W. Burnell, 


ndon. 
1662. RatLway Brakes, T. Sloan and E. Hawks, 
G 


Ww 
ide ecniatin and Tizzs, T, J. Melvin.—(D. N. 
Melvin, United States.) 
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1664. Socket Covup.ine for Pipes, T. Wright, London. 

1665. Gas Meters, W. Cowan, W: inster. 

1666. DELIVERING CiGARETTES or C1Gars, J. Breeden, 
London. 

1667. SroraGE of ArRATED BeveRaGEs, F, Walter, 
London. 

1668. Gas Lamps, J. Bartlett, London. 

1669. Cass for Pencits, &., J. Spear, London, 

1670. Pressure Vauves, W. W. Fyfe, London. 

1671. “ Prevents” for the Joints of UmBRE.LAs, &c., 
W. Carter, London. 

1672. ReLeasinc the Bots of Doors, E. Edwards.— 
(ZL. Radi, France.) 

1673. Vevocipepes, A. Hunnable, London, 

1674. Supports to Drapers’ and other Busts, A. W. 
Child and G. B. Childs, London. 

1675. Fotpinc ProrocgRaPHic Cameras, A. Rayment, 
London. 

1676. Borers, C. Wells, London. 

1677. PortasLe Gas Piiiar, C. Wells, London. 

1678. Topacco Pipgs, C. G. Robertson, London. 

1679. Dovsiinc and Winpine Macuines, J. Horrocks, 
Manchester. 

1680. Permittine the Use of TeLecrapnHic and TELE- 
PHONIC APPARATUS upon the Same Ling, H. H. 
Lake.—{La Société des Téléphones & Grande Distance, 
France. 

1681. ReLay Apparatus for TELEGRAPHIC PURPOSES, 
H. H. Lake.—(La Société des Téléphones & Grande 
Distance, France.) 

1682. VeLocirepgs, W. Scantlebury, London. 

1683. CovereED WHALEBONE, &c., W. L. Wise.—(B. 
Leroux, France. 

1684. Seconpary Batteries, B. Weis, London, 

1685. Cranks for VELocIPEDEs, J. Harrison, London. 
1686. BETANAPHTHOLMONOSULPHO-ACID, &., A. M. 
Clark.—{ The Farbfabrik vormals Briinner, Germany.) 
5th February, 1886. 

1687. Ratstna, &c., Puttey Buiocks, &c., C. A. Jones, 

Gloucester. 

1688. Fasteninc HanpLes to TABLE CUTLERY, &c., J. 
8. B. Baker, Sheffield. 

1689. Matrresses, I. Chorlton and G. L. Scott, Man- 
chester. 

1690. Knitrep Rrspep Fasrics, W. F. Baines and 8. 
C. Baines, Leicester. 

1691. Zinc Roorrna, T. W. Helliwell, Halifax. 

1692. Wrnpow Buinp Routers, W. Starley, Coventry. 

1693. Feepinc Macutnes, A. Haigh, Huddersfield. 

1694. Tap-poLe Lock Bo.ts, 8. Houghton and W. 
Hardwick, near Wolverhampton. 

1695. Fire-Licuters, D. Yates, Halifax. 

1696. Gas Exornes, M. Welch and F. Rook, Southsea. 

1697. Sevr-actinc Enaryes, G. E. Dorman, Stafford. 

1698. CoLLectinc Waste Stream, A. Marshall, London. 

1699. Rorary Screens, J. Hornsby and H. Palmer, 
Grantham. 

1700. Automatic CompensatoR for Rartway SicNaL 
Wires, J. Eccles, Warriugton. 

1701. Or, CHANDELIERS, &c., J. Phillips, Leicester. 

1702. Rrnsinc Bort es, J. Alabaster, Barnsley. 

1703. Luocace Carrier, F. W. Lambert, Birmingham. 

1704. Rartway CarriaGE Roor Lamps, E. H. Griffiths, 
Birmingham. 

1705. HorizontaL Tornip Siicers, W. Dewar, near 
Dundee. 

1706. Syenon CisterNs, J. C. Cooke and A. W. Cooke, 
Birmingham. 

1707. Racket Bats, T. C. Attreed, Glasgow. 

1708. SNow Pioveus, J. Ireland, Glasgow. 

1709. Miners’ Sarety Lamps, A. Howat, Manchester. 

1710. CLearinc Top Rouuers of SPINNING MACHINERY, 
B. A. Dobson, R. Hardman, and E. Gillow, Man- 
chester. 

1711. Exuavst for the Berrer Consumption of FvEL, 
R. W. Hewett, Birmingham. 

1712. Sream Enoryes, T. Hunt, Manchester. 

1713. Frre-extincrevrs, T. F. P. M. Kavanagh, 
London. 

. Axe Biank, H. Hammond, United States. 

. OrGcans, W. Drechsler and E. Specht, London. 
716. Sarety Bicyc.es, J. K. Starley, London. 

7. Freep Apparatus for CHarr-cUTTING MACHINES, 

. Maynard, London. 

. Fixtnc Buinps to Rouvers, F. J. Clarke, London. 
719. Pennovpers, &c., A. Vogel, London. 
720. Sroves, J. A. Gottereau, London. 
72t. Hanp Bacs, E. G. Brewer.—(H. Scheidemandel, 
Germany ) 

1722. CHaLK-HOLpER for Bititiarps, H. J. Haddan.— 
(A. Labre, France.) 

1723. Arracntne the Presser-FeEt of Sewina Ma- 
cuines, J. Mehlich, London. 

1724. Borr.es, T. Herb, London. 

1725. TRAVELLING Trunks, R. Challenor, London. 

1726. INCANDESCENT Evectric Lamps, L. 8. Powell 
and R. P. Sellon, London. 

1727. Puriryinec Sewaor, W. H. Hartland, Glasgow. 

1728. SEA Ancnor, J. Waters, London. 

1729. RatLway Sveepers, A. Little and W. Percy, 
London. 

1730. BALANCED Sprine Buiinps, M. H. Robottom and 
J.H. Brough, Liverpool. 

1731. Swincrne Cuvurns, W. J. Temple, London. 

1732. TicuTeninc WirE Fences, &c., J. Westgarth, 
Liverpool. 

1733. Dryina Grain, &c., T. Parkinson and J. G. 
Walker, London. 

1734. Baksep Wire for Fences, J. Westgarth, Liver- 


pool. 
1735. Water Gaver, C. Wells, London. 
1736. SIGNALLING the OureReAK of Fires, C. Wells, 
London. 
1737. Cioset-seat Guarp and ToiLerre Paper, C. 
Wells, London. 
738. Sportinc Hawk, C. Wells, London. 
1739. Wrye Compasses or Divipers, C. B. C. and 
8. O. C. Coles, London. 
1740. Water-ciosets for Snips, H. E. Newton.—{J. J. 
De Rycke, United States.) 
1741. SHARPENING the Knives of CHAFF - CUTTING 
Macuives, R. Maynard, London. 
1742. Pipe Cutrer, J. C. Bauer, London. 
1743. Vatve, G. F, Redfern.—la Compagnie Générale 
Transatlantique, France.) 
1744, FLoorines and Supports for Bripces, &c., T. L. 
M. Hare.—(G. F. Horbury, India.) 
1745. Fire ExtincuisHinc Apparatus, R. Leigh, 
Oldham. 
1746. Siates, &c., O. Schwenck, London. 
1747. Evecrric Sponce, G, Epstein, London. 
1748. ConveyinG Parce.s, &c., from PLace to PLACE, 
E. H. Fosbery, London. 
1749. TusuLaR Evastic Supports for VARICOSE VEINS, 
&c., J. H. Cooper, London. 
1750. Dyerne Faprics, W. G. White. London. 
1751. Gun Mounrtinos, T. No denfelt, London. 
1752. Lock-up BorrLe Stanps, W. H. Brand, London. 
1753. BaniTary or TorLeT VEssEL with OuTER Pam, 
M. A. Law, London. 
1754. AvuToMATIC TELEGRAPHIC Apparatus, A. M. 
Clark.—(M. V. Meyer, neé G. Decharme, France.) 
6th February, 1886. 
1755. Moutpixc Counters of Boots and Snoss, 8. H. 
Hodges, Street. 
1756. Lavine Disso.vep GLUE or Paste upon SHEETS 
of Paper, &&., 8. H. Hodges, Street. 
1757. Mepicat Puaster, B. L. Sheldon, London. 
1758. CaRDING Enoings, W. Lord and J. Stocks, Man- 
chester. 
1759. Pree for Smokers, W. Lewis, Sheffield. 
1760, Steam Generators, W. Garner, Liverpool. 
1761. Distrisutinc O11, &c., upon Fisrovus Svus- 
STANCES, A. Benn and P. Firth, Bradford. 
1762. Breakwarers, J. D. Wilson, A. Ambler, and J. 
C. Marshall, Sowerby Bridge. 
17638. ArrachMentTs for ReTarntnc Necxtres, &c., in 
Position, H. C. Miller, London. 
1764. Hoiper for Canp.es, F. Ashwell, Truro. 
1765. WeaTHERPROoF TiLe, J. Chapman, Milverton. 
1766. CarTripcr Ciips for AMMUNITION Bewts, W. J. 
Gross, Birmingham. Pate 





1767. Fermentine Tza, H. H. N. Martin, London. 

1768. Roratinc Pistons, G. M. Park, London. 

1769. WasHING, MixinG, and SLenpING Butter, &c., 
J. Liewellin, London. 

1770. Sprnyinc and Dovsiinc Frames, H. Ashworth 
and E. Eaves, London. 

1771. Forornc Sewace, &c., by Pumps driven by Eixc- 
tric Motors, H. de Gro a 

1772. BULLETs or ProsectILEs, A. C. Mac - 

1778. Lamp Stations and Harsours of RervceE for 
Mines, H. Kirkhouse, London. 

1774. Batt Vatves, H. H. Sporton, jun., London. 

1775. VeLocipepEs, W. Hillman, W. H. Herbert, and 

5 3 r, London. 

1776. Surps’ and Moorinac Ancuors, W. H. Gales, 
London, 

1777. Waexts for VeLocirepgEs, &c., A. T. Andrews, 

ondon. 

1778. AvTomatic Startinc Gear for LocomorTIvEs, 
W. H. Nisbet, Glasgow. 

1779. DrawrxG or¥ Or from BaRRELs, &c., G. A. J. 
Schott, London. 

1780. Warcuss, 8, E. Gunyon.—(E. Belzon, France.) 

1781. Szcurtnc the InnNeR Banps to Hats, F. 
Durham, London. 

1782. RecoLatine the Heat in Gas Cooxers, H. T. 
Kirby, London. 

1783. Licutine Cicars, &c., E. J. Wimshurst, London. 

1784. Sewinc Macuines, A. J. Boult.—({A. Jeslein, 
Belgium.) 

1785. Permanent Way, L. Somzée, Liverpool. 

1786. Printers’ GaLieys, A. J. Boult.—(D. W. Whitaker 
and J. B. Lyon, United States.) 

1787. ScREW-THREADED NalIs or Screws, W. R. Lake. 
—(The Russell and Erwin Manufacturing Company, 
United States.) 

1788. Licutinc Domestic Firepiaces, &c., W. Abbott, 


mdon., 

1789. CoupLines for ScREW-PROPELLER Suarts, J. F. 
aud J. Verity, London. 

1790. Courier, T. V. Riordan, London. 

1791. AuromaTic WEIGHING Macuings, C, C. Clawson, 


mdon. 
1792. Matertats for Use in the TREATMENT of SEwaGE, 
F. Candy, London. 
1793. Frutrerinc Meptia for Purirication of Liqurps, 
F. Candy, London. 
1794. Mrxine Sotip Matters, &c., W. B. G. Bennett, 
London, 
1795. Extrractinc Moisture from Putp, J. T. and J. 
McDougall, London. 
1796. Purtrication of Iron, T. Twynam, London. 
1797. Coo.inc the CyLinpErs of Gas Morors, T. R. 
Shillito.—{E. Capitaine, Germany.) 
1798. Apparatus for RELIEVING SEWERS from PRESSURE 
of Gases, W. Greenhill, London. 
8th February, 1886. 
1799. Apparatus for SyrupinG ARTIFICIAL BEVERAGES, 
J. H. and J. W. Galloway, London. 
1800. AUTOMATICALLY CouPLING RaiLway Trucks, W. 
Gilmore, London. 
1801. Giass Copine for the Prorection of Trees, H. 
C. Board, Bristol. 
1802. Bicyc.rs, W. E. Hart, jun., and C. Lee, Wolver- 
hampton. 
1803. Apparatus for Propucinc Lines of Paint, T. 
Heighway and J. Smithies, Manchester. 
1804. Winpows, W. Howie and R. Henderson, Eccle- 
fechan. 
1805. DIsPLAYING ADVERTISEMENTS On VEHICLES, J, 
Whitehead and C. F. and E. D. Tanner, Birmingham. 
1806. Brusninc Macuines, G. Thomas, Halifax. 
1807. Removinc Materiats Usep in Gas PuRIFIERs, 
W. 8. Morland, Hempstead, 
1808. Conveyine Biscuits THROUGH Ovens, J., T., and 
. Vicars, jun., Liverpool. 
1809. Sroppine the Ratriinc of CarriaGeE WINDOws, 
W. Johnstone, Edinburgh. 
1810. Spinntnc Cotton on a Rina Frame, C. Butter- 
worth, Uidham. 
1811. Necks of INTERNALLY Stoprerep Borr.es, D. 
Rylands, Barnsley. 
1812. Locking Nuts and Botts, J. B. Meeson, Sheffield. 
1813. PrerroraTtep HvoLLow Batis, A. 8. King, 
Norwich. 
1814. Pickrne Motion of Loos, J. and E. Horrocks, 
Bradford. 
1815. Soup PLates, W. F. Drew, London. 
1816. Cuarcinc Cement KiLns, W. Joy, London. 
1817. Seats for ANGLERS, A. George, London. 
1818. Suction Pires for Pumps, A. Tozer, Manchester. 
1819. Bakers’ Ovens, A. Gates, Londcn. 
1820. Diastasic Saccuaring, L. Cuisinier, Liverpool. 
1821. AERIAL Navication, F. M. é Ybargoitia, London. 
1822, APPLYING SeaLinc Wax, C. T. Mackley, London. 
1823. OnE-way P.Lovcns, J. Huxtable, London. 
1824. SHow Guasses, E. W. Searle, London, 
1825. Steam Enoine Governors, J. D. Churchill, 
London. 
1826. Lamps, G. F. B, Lukin, London. 
1827. Founpry Lap.es, G. A. Goodwin and W. F. 
How, London. 
1828. Drivine Gear for Bicycies, &c., J. Truffault, 
London. 
1829. Srramvers for Putp for Pargr Makino, J. 
Woodley, London, 
1830. Fiyinc Macuine, J. Wiielde, London. 
1831. Manuracturinc SutpHates of Merats from 
their Oxipes, A. M. Graham, London. 
1832. Propucinc Leap Sats, A. M. Clark.—(0. 
Eyckens, France.) 
1833. Yi fur Rarpway Carriaces, J. Friborg, 
mdon, 








SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


332,773. Sasm Corp Fastener, William Altick, 
Dayton, Ohio.— Filed June 26th, 1885. 

Claim.—The combination, in a sash cord iron, of a 

shell A, with tapering bore, outer recesses a, and 


332.773 
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inner slots 6, and an anchor or stay piece B, provided 
with a rear slot ¢, retaining shoulder c, concavities /, 
notches g, and retaining points h. the whole con- 
structed and adapted to be applied in connection with 
a sash cord, substantially as described. 


832.909. Nam Extractor, Jsaac H. Kiser, Riverside, 
Cal.—Filed September 28rd, 1885. 

Claim.—{1) A nail extractor having a bearing sur- 
face and a notch in one of its sides, said notch having 
inclined faces, the surfaces of which intercept the 
bearing surface of the extractor and form edges 6! 11, 
for grasping the nail, substantially as described. (2) 
A nail extractor having a bearing surface and a notch 
in one of its sides, said notch having inclined faces, 
the surfaces of which intercept the bearing surface of 
the extractor and form edges }! 511, one of said edges 
being at substantially right angles to a line drawn 
lengthwise through the extractor, and the other being 
i VW A tho? +iell as 


thereto, described. (8) A 
nail extractor having a notch in one of its sides, said 
notch having inclined faces, which intercept each 








other at the inner limit of the notch, substantially as 
described. (4) A nail extractor having a bearing sur- 
face and a series of notches of various dimensions in 
its sides, each of said notches having inclined faces, 
which intercept the bearing surface of the extractor 
and form edges 6}! 511, for grasping the nail, substan- 
tially as described. (5) A device for pulling nails 


having a nail-extracting notch at one side thereof, a 
hole for the insertion of a handle, a collar surrounding 
said hole, and a brace or fin extending from said 
collar to or near the end of the device, substantially 
as described. 
332,929. Evecrricat RaiLway, James F. McLaughlin, 
Philadelphia, Pa.—Filed October 7th, 1885. 
Claim.—{1) The herein described method of operating 
a series of electrical railway cars with motors in 
multiple are, said method consisting in intermitting 
the current in the derived circuits between the line 
conductors, some of the motors being thrown out of 
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circuit while others are in circuit. (2) The herein 
described method of operating a series of electrical 
railway cars with the motors in multiple aro, 
mode consisting in intermitting the current in the 
derived circuits between the line conductors, some of 
the motors being thrown out of circuit while others 
are in circuit, and operating the circuit breakers 
synchronously, substantially as set forth. 
332,953. Ixsector, William J. Sherriff, Allegheny 
City, Pa.—Filed December 10th, 1884. 
Claim.—The combination, in an injector, of a lifting 


wa 
\ 
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or ejecting head or nozzle, a cold water induction ripe, 
and a hot water induction pipe, both of said pipes 
communicating with the said lifting head, substan- 
tially as and for the purposes described. 


332,738. Sream Vacuum Pump, George H. Nye, 
Chicago, Ill.—Filed April 20th, 1885. 
Claim.—In steam vacuum pumps for clevating 
water, the valve case A L! K, constructed with the 
A bach re Sidhe 


pipe R 8, openi 14 ating 
with the valve chamber and pipes R 8, the annular 

















grooves dd m, steam pipe C, and partition N, in com- 
bination with the valve Saving’ the four cut-offs 
J LL J, spaces a al a between them, and holes c 
through the heads J J for alternately directing steam 
intv the cylinders B D, as specified 
‘742. MecHANISM FoR FinisHina Enoine Bep- 
RAMES, Win. F. Parish, Minneapolis, Minn.— 
Filed June 22nd, 1885. 

Claim.—(1) The combination, with the arbor, of the 
plates C Cl, means for securing said plates to the 
arbor, and the ad J, all age A 

) The 


parts at right angles to each other, of means for 
centreing said arbor in an engine bed-frame, revolving 
tools, as described, mounted on said arbor for 

the end of the bed, the plates C C!, secured to sai 








arbor for preparing the supporting jections to 
receive pin des, all Substantially as 
=. (8) The — oe pe hy the ~= B | 
ha two a each other, of _ 
cn jpeg ed ey for cen‘ g said arbor in an 
engine bed-frame, and revolving tools mounted on 
said arbor for truing the end of the bed-frame, all 
substantially as described. (4) The combination 
with the arbor B E, having the two parts at right 
angles to each other, of means for centreing said 





arbor in an engine bed-frame, and the plates CC}, 
secured to the arbour for preparing the supporting 
projections for the crosshead guides, all substantially 
as described. (5) The combination, with the arbor 
having the longitudinal grooves 62, of the plates C, 
having a corresponding groove, the key c, bolts }, 
bolt d, and screws /, all substantially as described. 
(6) The combination with the arbor B, of means 
for centreing said arbor in an engine bed-frame, the 
cutter head J, mounted on the arbor and nee 
the tool T, and means for revolving said cutter-head, 
as and for the purpose set forth. (7) The combination, 
with the arbor B E, of means for centreing said 
arbor in an engine bed-frame, and means mounted on 
said arbor for truing the end of the bed, said means 
consisting of the part R, clamped to the arbor and 
carrying the shaft 8, pulley M, and gear L, and the 
cutter-head J, adapted to revolve freely on said arbor 
and provided with a gear K, and: cutter T, all sub- 
stantially as described. (8) The combination with 
the bed-frame A, having the projections 2 n, of the 
arbor B, centrer D, the plates C, having recesses 
fitting the arbor, means for securing said plates to the 
arbor, the bolts 6, and screws J, as and for the purpose 
set forth. (9) The combination, with the bed-frame 
A, of the arbor B, the tapering threaded split sleeve 
H, the cutter-head J, mounted on the arbor and carry- 
ing the tool T, and means for revolving said slide- 
rest, as and for the purpose set forth. 


. Process -or Fusing MEeTaLuic PLATE 
in Chas. H. Wileon and J. Sieuart, Detroit, 
Mich.- Filed October 29th, 1885. 
Claim.—The herein-described method of fusing 
metallic joints together, which consists in bevelling 


off to an edge the interior faces of two i, then 
bringing together the points formed by such bevelling, 
leaving a space between the inclined faces of the 
plates, and then filling in said space with molten 
metal, substantially as and for the purpose specified. 
333,261. ApsusTaBLEe Vice Jaw, Edgar Shaw, Lynn, 
eas ies a 19th, 1885, 
Claim.—{1) An adjustable support 
pivotally - ted and i a pend tly 
wedge-shaped sections in contact with each other, as 
set forth. (2) An adjustable support posed of an 
inner wedge-shaped section having means, substanti- 
ally as described, for attachment toa vice jaw or other 
support, and an outer wedge-shaped section pivotted 
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to and bearing upon the inner, as set forth. (3) The 
combination of the wedge-shaped sections pivotally 
connected and in contact with each other, and a spring 
whereby one section is pressed against the other, as 
set fo (4) The combination, with the jaws of a 
vice or clamp, of the two independently rotatable 
wedge-shaped sections 2 3, as set forth. 








Epps’s Cocoa.—GRATEFUL AND ComFrortinG.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until streng enough to resist every 
tendency to disease. Hundreds of su! maladies are 
floating around us ready to attack wherever there is a 
weak point. We ben: f escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
= rly nourished frame.”—Civil Service Gazette. 

e simply with boiling water or milk. Sold only 
in os labelled—“‘ James Epps & Co., Hom«o- 
pathic Chemists, London.” Also makers of Epps’s 
Afternoon Chocolate Essence,—(Apvr.] 
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LABOUR IN EUROPE. 
é No. IL. 

France.—France has made great advances in the con- 
struction of machinery, and the rise of wages in this 
branch of industry has in the last few years been over 
20 per cent., especially in Rouen. This district may be 
suid to be one of the busiest in France. In addition to the 
principal industries of cotton spinning and weaving there 
are many machine shops. The workmen are frugal, in- 
dustrious, and sober. The feeling between employer and 
employed is good, and disputes are usually settled by 
mutual concessions. Women are employed in almost every 
calling, from agriculture to street-cleaning. The Bordeaux 
workmen are generally slow in execution. Their trade 
systems are primitive, work is accomplished with great 
attention to cumbersome details, and without that combina- 
tion and division of labour and mechanical appliances 
which are recognised in England and the United States as 
almost indispensable. Everything is done on the principle 
of individual labour, hence the artisans excel only 
in those trades which afford scope for individuality. 
The working people of Marseilles and Southern France 
are patient, plodding, and steady. Women are 
employed in large numbers in factories, mills, and 
mines, though not upon such heavy work as in Germany. 
With the exception of the building trades, labour is 
unorganised, neither are there any co-operative stores, 
the working classes in this part of France not being 
strongly inclined towards such societies. What small 
associations exist are rather of a social than a business 
character. They are so weak in numbers, and the supply 
of labour in all trades so far exceeds the demand, that the 
employers have practical control of the question of wages 
and the conditions of labour. These questions are com- 
plicated by the residence in Marseilles of many thousands 
of Italians, who keep aloof from the French societies and 
work for lower wages, aud no strike can be successful 
while this state of things continues to exist. In May, 
1884, after a prolonged consideration of the subject, a 
statute was enacted for regulating workmen’s guilds and 
associations in France. It does but little more than to 
allow workmen to form associations for the protection and 
the study of industrial interests without having to obtain 
the permission of the Government. It is too soon to 
estimate the effect of this statute upon labour organisations, 
but doubtless it will lead to their increase in number and 
strength, through their being legalised. Increased atten- 
tion is being paid in France to technical education. Schools 
of atype lower than the existing technical schools are 
being established everywhere. These new schools, though 
virtually advanced schools, now rank as superior elemen- 
tary schools, to which the pupils can claim admission 
without the payment of fees, and :primary education has 
been made compulsory. The working hours in France 
are long, ranging from 60 to 84 hours a week; but in the 
latter case the day is often divided into two shifts. 

Wages Paid per Week of Sixty Hours in Foundries, Iron- 
works, and Machine Shops in the Department of the Gironde, 

Marseilles, and Rouen. 
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Wages Paid per Week in Coal Mines in the District of Marseilles. 
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Wages Paid per Week of Sixty Hours in Shipyards in the Depart- 
ment of Gironde and the District of Marseilles. 


Department of Gironde—Iron shipbuilding : gy 6d 
ee eee ere 
LT Ge es mer mere:  e 
MINT og 5 acy cos eh eed "ssew “GEE ck) Sie cla SS 
MPU Ges ese) Upc, cen Wace,” ee! coke” kk, ae a, 
SIN cig ace aaa Casa: Mad (RRs Eels Pace, lanes lace? ee 
EE ae ee OEE ere ay 

Marseilles—Iron shipbuilding : 

Lathe hands and planers... ... ... ... .. «. 21 9 
Coppersmiths GaP. aed. GaN pcs ObS a anes Sop 
SRUITUIEIND is sc sec: poh asp. (Ses aes. ace 
Rivetters Mae Kon we ass) Wax’ be ate | ae ene 
NN UMNINE.S. 55. 40s ges i Ueee an? ade “dha anche 
Blacksmiths and striker 17 10 


Belgium.—Belgium is a most active industrial nation. 
The occupations are diverse, the inhabitants economical and 
industrious. On the whole, harmony prevails between 
employers and employed. One notable exception is that 
of the ship carpenters of Antwerp. Masters and men 


have never been on good terms, and the breach between 
them has at times been so wide that much work has been 
drivenaway from Antwerp to other ports, because employers, 
having no reliance upon their workmen, could not contract 





for work through uncertainty as to the time and expense it 
would require. The cause of complaint is not so much a 
demand for increased wages, as delays caused by workin 
in such an irregular manner that several days are foceasenes. 
in doing one day’s work. The hours of labour in industrial 
and mechanical employments are from eleven to thirteen a 
day. Men and women work upon an equality, except as 
to wages, in which the usual disparity prevails. Where 
men and women do the same kind of and as much work, 
the women receive on an average about a shilling a day 
less than the men. A peculiar feature of Belgian industry 
is that of working factories on principles partly paternal: 
One at Rugsbrook, near Brussels, may be taken as an 
example. The factory employs 3000 operatives. Three 
r cent. of the wages of all the workers is retained for an 
invalid and pension fund. This entitles every employé to 
the daily attendance of a physician during illness, free of 
charge. Invalids receive one-half of their wages. When 
a married workman dies his widow receives a pension for 
a certain period. Pensions for life are paid to invalided 
workmen after fifteen years continuous service. Food is 
supplied at a little over wholesale price, so as to cover the 
expense of distribution and preparation. There is a school 
and savings bank in connection with the factory, and 
workmen are assisted so as to be able to build their own 
houses. Other factories are carried on on principles more 
paternal still. One effect of this system is to place the 
workpeople unreservedly in the employers’ hands. For 
instruction in drawing, especially as applied to constructive 
and decorative work, the opportunities are excellent, there 
being schools of drawing, modelling, carving, painting, &c., 
in many tities established at the expense of the munici- 
palities, provided with the best appliances and teachers, 
and open to all comers free of charge. There are also 
numerous technical classes held in the evenings and on 
Sundays, which are well attended. The instruction thus 
obtained is exerting considerable influence on the capacity 
and intelligence of the workmen. The labourers of Ghent 
work twelve hours in summer and ten in winter. The 
average wages are for skilled mechanics 16s. 8d. and for 
labourers 12s. 6d. a week. 
Wages Paid per Week of Sixty Hours in Foundries, Iron- 
works, and Machine Shops in the District of Brussels. 
8. 
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Holland.—In Holland there are few statistics as to 
labour and wages, and much difficulty was therefore ex- 
perienced in preparing the report. It should not be 
inferred from the indifference which prevails on these 
questions that the amelioration of the condition of the 
working classes occupies no place in the economy of either 
a or local institutions. On the contrary, much is 

ing done, both by corporate bodies and individual 
employers, for their moral and physical improvement. 
The relations between employers and employed seem to be 
continually improving. The working classes are saving 
and trustworthy, and in everything connected with com- 
merce and the sea they aim at attaining the best results. 
Many of the better class workmen own their own houses, 
and these as a rule contain three or four rooms. Trade- 
unions are numerous. One of the principal is the Grand 
Dutch Trades Union, which has for its objects the amal- 
gamation of all trades, the limitation of the hours of labour, 
work of children, and the advancement of co-operation. 
Itis understood that these trade unions are beneficial both 
to capital and labour. The development of industry and 
trade has been stimulated by the improvement of educa- 
tion, and the abvlition of export and transit duties. 
Primary education is being more diffused every year, and 
receives increased support from the State. Secondary 
education is well provided for. Institutions for the encou- 
ragement of the sciences and fine arts are numerous. There 
are also several trade schools, where boys can learn the 
trades of blacksmith, cabinetmaker, carpenter, machinist, 
turner, &c. The first school of this description was 
established at Amsterdam as far back as 1861. ~ 





Wages Paid per Week of Sixty-six Hours in Foundries, Ironworks, 
and Machine Shops in Amsterdam, 
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Switzerland.—The working claases of Switzerland are 
generally trustworthy and steady. The organisation of 
labour is often based upon the idea of permanency, and 
workmen are accordingly engaged by the year. ‘This 
makes the employé satisfied with smaller wages, and 
enables the employers to calculate with safety as regards 
contracts. From Basle the citizens are largely emigrating, 
and their places are supplied with Germans, who can live 
upon lower wages. Strikes are almost unknown, and 
what organisations exist are nearly all for benevolent or 
social purposes. The Factory Law of Switzerland fixes 
the hours of labour at eleven a day, and forbids the 
employment of children under fourteen years of age. 
Co-operative societies do not flourish in Switzerland. 
Societies are to be found among the working classes, but 
these are purely benefit or social. ere is, however, a 
Swiss general trades union divided into sections for 
furthering the interests of the various trades. One 
object it has in view is the better regulation of apprentice- 
ship and the training of workmen, also the < mer 
examination of all trades. Through the admirably 
organised public school system of Switzerland education 
is disseminated among all classes. Much attention is 
given to technical education, and there are a few trade 
schools; but, on the whole, the subject is left entirely to 
the State. One of the principal industries of Zurich is 
the iron trade, and Swiss machinery enters into competi- 
tion with that of other countries both at home and 
abroad. The following are the wages paid in one of the 
most celebrated machine shops of Zurich, whose produc- 
tions are shipped to all parts of the world :— 


Average Wages Paid per Week of Sixty-three Hours in a Leading 
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Italy.—The Italian working classes are economical, 
industrious, sober, and trustworthy. Their wages are the 
lowest in Europe, and that they are able to live upon 
them is probably largely due to a favourable climate. 
The population is nearly all agricultural, the proportion 
me in industrial and mechanical pursuits being very 
small, The feeling between employer and employed is 
good, and continuity in employment from generation to 
generation is common, though the rules and regulations 
governing factory and mill employment are as strict and 
severe as those which govern an army. Mill owners com- 
plain of the disadvantages they are under through the 
want of training of their foremen and operatives. Much 
attention has been paid to technical education during the 
past twenty-five years, and after numerous changes the 
technical and trade schools are daily gaining in number. 
But they are still far from serving the pu intended, 
being regarded by the mass of labourers, who prefer their 
antiquated methods, as impracticable and useless. The 
Italian character is not considered favourable to continu- 
ous and systematic employment in factories and mills, and 
in some parts the rural population consider these occupa- 
tions as degrading and unwholesome. There is a large 
amount of emigration, principally to Central and South 
America, and much of this is under the contract labour 
system. The importation of large gangs of labourers from 
Northern Italy into Austria and Germany is now a recog- 
nised phase of the labour question in this part of Europe. 
These imported hands are available only for the rougher 
kinds of work such as are digging, basting, and railway 
making, but for these kinds of work they have no superiors 
in efficiency. The system is so well organised that from 
5000 to 10,000 Italian workmen can be thrown into any 
given point in South Germany at a week or ten days’ 
notice, and from all accounts too much cannot be said of 
the promptitude and thoroughness with which they do 
their work. The hours of labour are thirteen in summer 
and ten and a-half in winter. Except in foundries, where 
the necessity exists and night and day hands are employed, 
nightwork, after nine o’clock, is the exception. Italy 
presents but few extremes as to rates of wages; Sicily in 
the south and Piedmont in the north are almost equal in 
this respect. The wages paid in Turin may be taken as an 
approximation to the average wages prevailing in like 
trades throughout the principal cities of the kingdom. The 
wages paid per week of sixty hours in Turin are—Black- 
smiths, 15s. ; strikers, 14s. 2d. ; ‘ounders, 19s. 2d. ; 
labourers, 15s, ; nailmakers, hand, 13s. 4d. The wages 
paid per week in the arsenal at Spezzia are—Boilermakers, 
25s. ; blacksmiths, 17s. 6d. ; coppersmiths, 19s. ; labourers, 





10s.; miners, 17s, 6d.; cs, 308, 
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INTERNATIONAL RAILWAY CONGRESS AT 
BRUSSELS. 
No. I. 

Tue first International Congress on railway construction 
and working was held in August last at Brussels, under 
the patronage of Leopold L, King of the Belgians, and 
the Belgian Government. It was organised by the 
Minister of Railways, Posts, and Telegraphs, and by a 
Royal Commission nominated for that purpose. The 
meetings were held in the Palais des Académies, the plat- 
form of the great hall being adorned by busts of the 
present King and Queen; of Leopold I., who gave powerful 





support to the movement for introducing iron ways into 
Belgium, the first country after England that adopted 
them; of Charles Rogier, the Prime Minister, lately 


adoption; George Stephenson, who was present at the in- 
anguration of the first line between Brussels and Mechlin or 
Malines ;.and the Belgian engineers,Simons and De Ridder, 
under whose superintendence the work was carried out. 

A paper on what is called the “ Arsenal,” or locomotive 
and carriage works of the Belgian State Railways at 
Mechlin, was sent in by M, Teugels, chef de bureau, and 
M. Roussel, head of the testing department. The paper 
begins with a notice of the foundation and development of 
the national railway, from which it appears that, although 
so early as 1830, when Belgium became separated from 
Holland, a railway was projected by Teichman from Ant- 
werp to the Rhine, it was not until 1834, after the advent 
to power as Minister of the Interior of Charles Rogier, 
the eminent citizen whose loss Belgium but lately 
mourned, that the Chamber of Representatives began the 
discussion of the project for a system of railways, which 
was approved on March 28th, 1834, by 56 votes to 28, 
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pits, and is served by 290 men divided into twenty-six 
gangs. This shop has lately been supplied with three 
double emery grinders by Fontaine, of Bockenheim, 


| which, by superseding files, lead to a great saving of time 


and expense. There is also a special shop, with ninety men, 
for repairing link motions and the Westinghouse brakes. 
The testing department, in which stringent tests are 
carried out on all articles supplied to the railway and 
marine administrations, is provided with a 500-ton Kir- 
kaldy machine made by Greenwood and Batley ; a machine 
with a series of falling weights for rails, tires, and axles; a 
steam ram for springs; a Buckton spring-weighing machine; 
a cold plate-bending machine; three dynamometers; a 


| cement-testing machine; a chain-testing machine, and a 
| special apparatus for the study of fractures, &c. In 1882 
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disposal of companies and individuals for a sum of 
luf. = 8s. for the first hour, and half that rate for each 
subsequent half-hour, in addition to the actual expenses 
incurred, while samples are prepared for double the cost 
of the time spent upon them. In tensile tests, the test- 
pieces must be at least 350mm. = 13°78in. long, and 
30mm. = 1'18in. at the largest diameter. The testing 
department and laboratory were also placed at the 
disposal of the two international committees of the 
Antwerp Exhibition—one for raw materials, steam engines, 
boilers, and machinery ; and the other for apparatus con- 
nected with the utilisation of electricity—for carrying out 
tests for all exhibitors who made application. 

The Great Western Railway Company sent in a paper 
in reply to several questions on the programme. With 
regard to the third question, “ Principles to be observed 
in the construction of rolling stock, so as to facilitate 
exchange,” the company recommends observance of the 
following points:—(1) Uniformity of gauge. (2) Uni- 
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LOCOMOTIVE AND CARRIAGE SHOPS AT MECHLIN. 


and soon afterwards passed the Senate and received the 
Royal assent. The work was at once taken in hand by 


formity of loading gauge and that of buildings. (3) 
‘ I | Uniformity in the height of buffers and couplings, 
M. Simons and M. De Ridder; and the first section— |and also their distance from the centre line. 


(4) Uni- 


204 kiloms.=13 miles—was opened on May 5th, 1835. |formity in the floor height of carriages and wagons. (5) 


The length of the State railways increased successively to 
334 kiloms. in 1840, 624} kiloms. in 1850, 7484 kiloms. in 
1860, 8685 kiloms. in 1870, 27914 kiloms. in 1880, and 
31093 kiloms., or nearly 2000 miles, at the beginning of 
last year. 

The metropolitan city of Mechlin, the starting point of 
the first railway, and now the point of intersection of the 
two main railway arteries of the kingdom, was also chosen 
as the site of the locomotive and carriage works, put under 
the management of M. Ragheno. The first shop—giving 
work to 200 hands selected from John Cockerill’s works— 
was constructed in 1835, when the State railways only 
possessed four engines—Stephenson, La Filéche, and 
L’Elephant, made in England, and Le Belge, made at the 
Cockerill Works, Seraing, the first locomotive produced 
on the Continent. There were also about 100 passenger 
coaches, those of the first-class being “diligences,” of the 
second “ chars-a-banc,” and of the third “ wagons ouverts,” 
the two former made in England, and the third at Mechlin. 
The table at the end of this article gives the leading dimen- 


sions of the principal types of locomotives now employed on | | 


the Belgian State Railways, with the kind of valve motion 
adopted in each. The drawings of two of these engines 
were reproduced on page 197 of vol. lx. (11th Sept. 1885); 
and those of the remainder will be published from time to 
time. The works—a plan of which is annexed—now cover 
an area of 21 hectares, or 52acres. The machine tools have 
been supplied from time to time by Messrs. Kendall and 
Gent, Messrs, Smith and Coventry, and J. Whitworth and 
Co., of Manchester, MM. Carels Fréres, of Ghent, and the 
Grafenstaden Company, The erecting shop has fifty-five 


The great advantage of adopting continuous brakes. 

With regard to Question V.b. of the programme—the 
equipment of rolling stock for insuring the safety of pas- 
sengers—Mr. J. Grierson observes that the continuous 
footboard prevents the danger of passengers falling 
between the platform and the carriage. Platforms in 
England vary from Qin. or l4in. to 2ft. Qin. from 
the rail level; but the tendency is now to increase 
their height. The Great Western Railway standard is 
2ft. 9in., the height of the carriage floor above rails being 
4ft. 2in. On account of the varying heights of platforms, 
it has been thought well to provide carriages with two 
continuous foot s. The accompanying sketch shows 
the end view of a carriage provided with two continuous 




















GREAT WESTERN RAILWAY PLATFORMS. 


footboards, and also the different height of platforms on 
the Great Western Railway. The standard distance from 
the inside of the rail to the edge of the platform is 2ft. 3in.; 





but practically this distance varies from 1ft, 7in. to 2ft. 9in, 





With respect to Question V.c., the G.W.R. Co. remarks that 
safety to the railway servants depends largely on observing 
rules and the maintenance of signals, on the influence 
introduced by the telegraph, and on the application of the 
interlocking system ; but, in spite of all precautions, it is 
not possible to avoid accidents entirely. On English rail- 
ways in 1884, out of 540 railway servants killed and 2319 
injured, 29 were killed and 341 injured—or 5°31 and 14°7 
per cent. of the whole respectively—while coupling aud 
uncoupling. The men, though enjoined to use hooks for 
this purpose, do not as a rule take favourably to them, 
while opinions on their utility vary considerably. The 
accompanying sketch shows the form of hook for coupling 
that is generally in favour on the Great Western Railway 
system, and actually in use by way of trial at the principal 
stations. 


GREAT WESTERN COUPLING HOOK. 


A paper was sent in by L. E. Asser, engineer-in-chief 
for the permanent way of the Dutch Railway, “On the 
Safety Apparatus made and used by the Dutch Railway 
Company.” The method of working distant points by 
rods has the disadvantages of requiring compensation for 
varying temperatures, of being limited as to distance, and 
of being costly in construction. The first apparatus for 
working points by an excentric moved by wire cords, 
constructed by Siemens and Halske, was used by the 
Dutch Railway Company in October, 1879; and it was 
soon decided to adopt the new system for a complicated 
junction near Amsterdam. As no difficulty was en- 
countered with the steel wire cords, the present managing 
director of the company, M. Van Hasselt, assisted by the 
engineer, M. Tawrel, devised the apparatus described 
a and illustrated on page 141. 

In Figs. 1 to 6, which show an apparatus for working dis- 
tant points in conjunction with an automatic signal, the two 
wire cords a and a! are put in motion by a pulley lever A, 
this motion being transmitted to pulley B, keyed on the 
shaft C, which turns withit. This shaft carries the special 
eccentric D, moving between the two rollers E E fast on 
the rod F, which works the points. The eccentric D, which 
moves through 180 deg., is so constructed. that 140 deg. 
suffice for working the points, so that a difference of tem- 
perature or tension would exert no injurious influence; 
but the points are not moved unless the shaft and the eccen- 
tric make a partial revolution. As the signal must show 
“danger” before the points are moved, and until they are 
completely moved, a pulley G, fast on the shaft C,hasa flange 
H, Fig. 2, which butts against one of the cams I, carried 
by the shaft L of the signal, and causes it to turn so as to 
move the plate K towards the line, thus indicating “ dan- 
ger,” a position which is maintained until the action is 
completed. When the points are completely set in their 
new position, the flange M on the top of the pulley G 
strikes the cam N, also fast on the shaft L of the signal, 
and turns the latter, while causing the arrow to assume a 
position contrary to that on the figure. The motion of the 
shaft L also raises the red and green glasses R and §, by 
means of the pulley P and the lever Q, so that at night a 
red light is loom during the working of the points and 
signal, and a white or green light respectively when they 
are in their two different positions. 

The apparatus, Figs. 10, 11, and 12, for working points in- 
terlocked with signals, consists of at least two cast iron 
frames A, connected by tie-rods B and by the fixed shaft C, 
on which turn the pulleys D for the points and E for the 
signals, Fig. 11, these pulleys having a groove for the chain 
worked by a wirecord. A pulley is turned by drawing the 
snug of the lever F out of its recess, and moving one of the 
levers G, which forms part of the pulley, until thesnug enters 
a second notch. ‘The interlocking of points and signals is 
effected as follows :—To each signal to “ given corresponds 
a shaft H—see Fig. 10—opposite the pulleys D D of 
the points in connection with this signal, carrying a pawl 
I, while a pawl K engages in the signal pulley E, acting 
in the opposite direction. To move the signal pulley, the 
pawl K must be withdrawn, which cannot be done until 
the points are placed in such a position that each pawl I 
can enter its recess in the point pulleys. The signal will 
be maintained by the snug of the lever F entering the 
second recess of the pulley E. As this recess is smaller 
than the other, it will only allow the end N to enter ; and 
the pawls I will not be thrown out, as many points as 
signals up to six being interlocked as may be required. 

At Fig. 9 is an apparatus permitting of signals being 
worked from two different stations, and is useful when 
the same signal has to protect a turntable, or any other 
dangerous spot, and a point station. The three pulleys A, 
B, and C turn on the same shaft, the signal wires being 
placed in the groove of the middle pulley, while that from 
one of the stations passes over A, and that from the other 
station over C. In the normal condition, the anchor D, 
pivotted on the pulley B, is so arranged that each of its 
ends comes opposite a recess in pulley A or C. The first 
pulley moved—C, for instance—only causes the end cor- 
responding to pulley A to enter its recess, thus locking the 
pulley with the signal, so that, when this pulley is moved in 
its turn, the signal will be shifted at the same time. The 
signal is taken off again when one of the pulleys is moved 
back to its original position, by studs E striking the pin 
F, which passes through the signal pulley B. ‘ 

For protecting a turntable, it is sufficient that the 
apparatus prevent any moving of the — until the 
turntable be locked, and, on the other hand, that it pre- 
vent any unlocking of the turntable while the signal is 
off. This arrangement is shown by Figs. 7 and 8,in which 
the disc A is keyed on the shaft of the turntable locking 
eccentrics, in such a manner that its recess only comes 
opposite the hook or pawl B when the turntable is 
locked, and when only the lever C may be shifted, after 
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INTERLOCKING POINTS AND SIGNALS ADOPTED BY THE DUTCH RAILWAY COMPANY. 


(For description see page 140. 
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having removed the key D from its recess to allow the 
plate E to pass. The lever C also causes the rod F 
and its bolt G to advance sutficiently far for the flange 
K of the pulley L to become free to turn in the 
recess of the bolt. In this case it may be moved by 
the lever M, while at the same time shifting the signal, 
which was until then impossible, as the flange K 
of the pulley L butted against the groove H. As the 
flange K enters the recess of the bolt G, the latter cannot 
be withdrawn, and consequently the turntable cannot be 
moved, before the signal is put at “ danger,” and the part H 
returns to its normal position through the action of a spring. 
Fig. 10 shows the application of Siemens and Halske’s 
block system to the apparatus, described above, for work- 
ing points interlocked with signals. The plate O is added, 
and the Siemens and Halske arresting pistons are made to 
coincide with the rods P. When the Siemens disc is 
blocked the rod P is pushed down by the piston in such a 
way that the arm Q locks the corresponding signal-pulley 
E. As soon as the disc is released at the signal station 
the arm Q and the rod P are raised by the spring R, and 
it becomes possible to move the signal, provided that the 
other conditions are satisfied. But when the signal is 
once moved, the signalman cannot again block himself 
before ‘putting the signal at “danger,” because, as the arm 
Q does not enter a recess, it keeps the rod P raised. 

In the case of slight distances the arrangement just 
described is superseded by the mechanical block shown at 
Fig. 13, in which, to avoid confusion, part of the apparatus 
is shown with a quarter turn and for only one signal, 
while capital letters refer to parts already described, and 
small letters those added. On depressing the stud A, 
and the rod 6, of the station apparatus, which is shown 
on the right hand of the figure, one end of the bell- 
crank ¢c is moved out of its recess in the pulley d, so 
that the latter may be turned by the lever e being 
brought against the flange f of the pulley. When this 
pulley d is made to revolve through 180 deg. the lever 
will fall down in a vertical position, and there will be 
no means of withdrawing, the permission once given, 


except with the co-operation of the signal station, 
shown to the left of the figure. As the hooked end of the 
bell-crank c is kept out of its recess in the pulley d, so 
that its other ms 8 is depressed, drawing down the rod 3, 
the upper half of the signal g, which 1s painted white, 
appears at the aperture in the box of the apparatus. When, 
however, permission is given from the signal station, 
the entrance of the hooked end of the bell crank c into 
its recess in the pulley d causes the rod 0 to rise, bringing 
the lower half, painted red, of the signal g before the 
aperture. In consequence of this movement of the pulley 
d and of the endless cord, the pulley / of the signal station 
also revolves through 180 deg., and the flange 7 of the 
last-named pulley leaves one side of the lever £ to butt 
against its other side. On this half-turn being made, the 
recess 7 comes opposite the end of the hook m, which 
enters, owing to the spring n acting on the bent lever opr 
and the rod g, as soon as the position of the various 
switches permits of the pawl 7 entering its recess in the 
pulley E. When once the rod g and the arm o of the bent 
lever opr are lifted, the end r of the latter is withdrawn 
from the recess in the pulley E, and this permits of the 
signal being worked. When the end of the hook m is in 
its recess, the switches are locked. To release them the 
signal must first be put at “danger,” so as to permit the 
movement of the bent lever 07; and then, by depressing 
the stud s and the rod ¢, the pulley / is turned in the 
reverse direction by the lever /, so as to prevent the end of 
the hook m from entering its recess in the pulley 2. This 
turning of the pulley / also causes the pulley d at the other 
end to assume its normal position, and thus permits the 
end of the bell crank c to enter its recess. As soon as the 
flange 7 of the pulley 4 has passed the catch w, the signal 
v will be drawn upwards by the spring 7, so as to show 
the lower part, painted white, before the aperture in the 
box. Then, after the normal position has been regained, 
by depressing the stud s and turning the pulley /, the 
catch « is moved by the flange 7 of this pulley so as to 
again bring the upper half, painted red, of the signal 
before the aperture. 





Types of Locomotives on the Belgian State Railways. 


Fig. 14 shows an arrangement for protecting the junc- 
tion of a branch with a line where the Siemens and 
Halske block system is adopted. At the junction signal- 
box there are four signal apertures in the table O—two 
corresponding to blocks on the main line, and the other 
two to those of the up and down branch lines. The signal 
for permitting a train to leave on the branch is, in the 
normal state of things, locked by the arm S of the bent 
lever S T; and to withdraw this arm it is necessary first 
to block the electric apparatus corresponding with the 
departure, thus lowering the rod w by turning the arm §, 
so as no longer to lock the signal for departure on the 
branch. By blocking the apparatus the hook Q in con- 
nection with the signal on the main line will be locked in 
the recess of this signal’s pulley by means of the lever arm A 
and the slotted rod 6, both depending on the rod vw. This 
signal will remain locked until the signal at the junction is 
taken off from the next block station, and the spring c draws 
the lever Q out of its recess. On working the branch depar- 
ture signal, the rib or feather on this signal’s pulley will 
move the catch X from its position, and draw the rod w on 
one side, allowing it to fall down along the arm T. On 
the latter becoming free, the lever TS pushes with its arm 
S against the periphery of the branch signal pulley, and 
falls into the recess as soon as the signal is put at 
“danger.” It follows that this signal cannot be taken off 
until the rod w be again raised above the arm T, which is 
effected by the spring z as soon as the Siemens block has 
been taken off from the next station. 

At present the greatest distance of the switches from the 
apparatus is 600 metres, with signals at 1300 metres, and 
the station masters are provided with binoculars for dis- 
tinguishing the signals, Thirty-seven complicated apparatus 
with 271 levers are already put down on the Dutch rail- 
way company’s system, the most important being that at 
Haarlem, for a junction of three lines. It has twenty- 
four levers, half for points and the remainder for signals. 
The station master can give eight different signals, and 
may be certain that the switches will assume the desired 
position. 





















































| | 
| | | | Express | 
Express | engine | Goods Type 20 
Locomotive. Typel. | 4-coupled Type 5. Type 2. Type4. | for steep Type 28. | Type 29 engine. | Type 20. mented Type 51. 
| | engine, gradients, Type 25. | " 
| Type 6. | 
5 | | | : 
Diameter of cylinder ... .... mm. | 430 435 | 320 450 | 450 500 450 450 500 480 5°0 380 
Piston stroke... 0. 0... * 560 610 | 460 600 | 600 | 600 Guu 600 60 | 550 550 460 
Between centre lines of cylin- | | | 
_, Er ea ee 0°760 0°530 | 0°500 0°500 0°500 0°57 0°500 0°00 0°570 2°004 2°004 0°500 
Length of connecting-rod_.... = 1°740 1°3890 | 1°440 2°140 2°140 2°90 2°140 2°140 2°140 2°820 2°820 1°370 
Between centre line of links... a 0-154 1°030 | 1°000 1°160) | 1°160 1°080 1°160 1°160 1°080 2°004 2°004 1°100 
Length of excentric-rods 1°705 1°100 | 0°713 1°315 | 1°315 1°160 1315 1°315 1°470 re | = 0°637 
System of link motion ..._ ... Stephenson. | Walschaert.| Walschaert. | Stepbenson. | Stephenson. | Walschaert. | Steyheuson. Step! Walschaert.| Belpaire. | Belpaire. | Walschacrt. 
Driving wheels, diameter... ‘ | 2°000 2-000 1°450 1°700 1°700 1°700 1450 1°300 | 1°30 1°650 | 1°050 15200 
Wheel base a lols. sae | 4°630 5°150 4°270 4°000 | 8400 | 6"vdU 4°000 4°00 | 4°200 4500. | 7°230 3°100 
(2310 2-650 1-950 2-00 | f2-000 Heed 2-010 2-000 2-000 1:50 | fy-00l | 1-640 
2 2°65) “9: “0! 270 Si 2°01 a 2° . “DU “6 
ne —--~ oo | cee 2-500 2°320 2-000 2-000 — 2-000 2-0u0 2-200 fo 1:500(¢ | 1-460 
2°200 ss 2°730 
Length of grate... 2... ” 2°610 2°900 1°355 2°625 2°625 2°200 2°625 | 2°625 2°655 2-100 2°720 1°300 
Width of grate... ae a 1-070 1-100 1°070 1°055 1°055 2°800 1°055 | 1°055 1°900 1°800 1°s00 1°070 
Surface of grate ... ... ....sq.metres.| 2°7927 3°200 1°4498 2°7667 2°7667 6°700 2°7667 | 2°7667 5°149 3°780 50592 1°450 
Length of fire-box shell ... metres, | 2°910 3°210 1°656 2°910 2°910 3°000 2910 | 2°910 2°921 2°400 2°909 1°599 
Width at bottom of ditto... - 1°286 1°290 1°274 1°290 1°290 2°80 1°290 1°290 2°048 2°044 2°044 1°288 
Length of boiler shell a 3°015 3°200 2°650 3°412 3°412 4°000 3°412 | 3°412 3°277 4°010 3°775 2°650 
Mean diameter... ... ... ... ie 1°26 1°300 1°078 1°300 1°300 1°400 1°300 | 1°300 1°400 1°400 1°500 1°140 
Thickness of plate ... ... ... mm. 13 13 11 13 13 14 13 H 13 14 12 154 114 
Capacity of boiler ... ... ...cub.metres! 4°770 6°100 2°827 5°580 5°580 8°500 5°580 5°580 6° 400 6°892 9°180 3°034 
Height of centre line above 
See ee | 2°165 2°305 1°785 2°125 2°125 2°370 1°975 1°909 2°178 2°244 2°300 1°860 
Maximum pressure .. atmor. | 8 9°5 8 8 8 10 8 | 9 10 9 10 8 
Length of tubes metres. | 3°100 3°510 2°75 3°510 3°510 4°000 3°510 | 3°510 3°510 4°000 4°010 2°750 
Number of tubes pies eae | 208 225 145 226 226 240 226 | 226 251 251 212 165 
External diameter ... ... .... mm. 45 45 45 45 45 50 45 45 45 45 45 45 
Chimney diameter at top . metres, 0°465 0°490 0°290 0465 | 0°465 =|1°300 x 0°768 0° 465 | 0°465 = |1°300x0°768 0°500 = |1°300 x 0° 670 0°340 
Chimney diameter at bottom.. —,, 0°533 0°555 0°330 0°535 0°535 0°580x0°550) 0535 0°535 — /0°580x0°550, = -0°550- (0°570x0°550, 0" 400 
Height above rail ... ... . ” 4°300 4°400 3°650 4°300 4°300 4°300 4°300 4°300 4°300 4°300 4°300 3°848 
Position of frame ... ... ... Outside. Outside. Outside. Outside. Outside. Outside, Outside. Outside, Outside. Inside. Inside, Outside, 
Length of locomotive without 
ssor-sntmede ” 8°300 8°700 7°430 8°798 10°950 9°200 8798 | 8798 8°860 8°940 10°850 6°610 
Heating surface, fire-box ...sq.metres.| 10°6400 11°700 5°8740 10°920 10°920 15°000 10°920 | 10°920 11°331 11°293 13°100 5° 2944 
Tube surface outside ‘ en | 79°9042 109°300 49°3248 98° 463 98° 463 140°000 98°463 | 98°463 109°355 124°8103 135°000 56°1285 
Total heating surface ... ... ” | 90°5442 121-000 55°1988 | 109°383 | 109°383 155°000 109°383 | 109°383 120°686 136° 1033 148°100 61°4229 
Total weight of engine empty. tons. | 31°050 37°000 26°000 | 35°800 | 43°000 50°000 32°100 | 31°800 39°800 39°700 57°800 24°300 
. ( Distributed { Leading.. ” 9°100 12°140 9°600 | 12°3800 | 10°100 12°500 11°200 11°100 14°600 13°100 14°722 10°020 
a | | §33:000) | 44-000 13-000 | fi#°722 
“5 } several axles { Middle ... ” 13°400 14°390 11°600 14°400 {14-0 14°500 12°800 | 12°300 14°800 13-600 15°136 10°860 
| in running me | | 13°600 ‘ | 15°300 
order. Trailing... - 13°000 14°350 10°700 12°300 10°600 14°000 11°100 | =11°400 13°800 12°700 15°120 9°740 
Total weight of engine in 
_Tunningorder ... ... ... » | 35°500 40°880 3°100 39°500 61°300 55°000 35°100 | 34°800 43°200 52°400 75°000 30°620 
Useful weight for adhesion ... « | 26°400 28°740 22°300 39°500 40°600 42°500 35°100 | 34°800 43°200 52°400 60°000 30°620 
STREETS. 


On Monday night, Professor R. H. Smith gave a popular lecture 
at Mason College, Birmingham, upon “Streets,” in which he made 
a novel proposal regarding tram-rails. After describing the various 
constructions used for street surfaces in macadam, concrete, granite 
and wood, and comparing them as regards cleanliness, durability 
and cost, he pointed out that in the ideally perfect street surface 
two exactly opposite qualities are desiderata. Thus a certain 
amount of roughness is required to give good foot-hold or grip to 
horse and man. But, on the other hand, the highest possible 
degree of smoothness is desirable in order to diminish draught, and 
the wear of tire surfaces, and in order to lessen jolting, which wears 
out the springs of vehicles, and wears out the nerves of drivers, riders, 
and horses, by downright useless shaking, and the nerves and ears 
also of the general street public by incessant noise. He considered 
tram-lines the only possible solution of the problem to reconcile 
these apparently incompatible desiderata. Between the tram-lines 
you can have any suitable degree of roughness where alone it is 
wanted for foot-hold, and on the rails you have a smooth way for 
the wheels where smoothness does not lead to risk of horses slipping. 
But existing tramways are private or semi-private property ; they 
cannot be generally used by the public. Moreover they are a 
decided nuisance to at least two large sections of the public, namely, 
carriage owners and cyclists, who, although they do not form the 
bulk of the community, still have the same rights as others, which 
rights ought to be respected. The nuisance arises from the existence 
of thegroove. This is really unnecessary as a guidance. Cabs and 
carts continually run with one wheel on the tram rail and have no 
difficulty in keeping to it, although the other wheel is always bein 
jolted by running on the rough part of the road. There is no 
difficulty in keeping vehicles on narrow rails without guidance from 


a groove. Professor Smith, therefore, proposes that the grooves 
should be done away with, and the ste os made as much public 
ap aay! as the rest of the street surface. The rail surfaces should 
very slightly dished—,,in.—transversely, to make it easier for 
the wheels to keep the lines, The rail breadth should be 2tin., 
which is wide enough for all ordinary tires except those of heavy 
wagons, and which is not so wide as a horse’s hoof, so that in 
crossing the rails, the horse can always find foot-hold on one or 
both sides of the rail and does not run the risk of slipping on the 
smooth surface. This narrowness of the rail is an essential feature 
of the system, wide = tram-lines being a hundred years old, 
and being impracticable in towns because of horses slipping upon 
them. The gauge of the rails would be that most commonly used 
by vehicles of alllight descriptionsand ib In narrow streets 
one pair of rails would be laid; in second-class streets two pairs of 
rails, and in the most important thoroughfares four pairs of rails, 
Three pairs would not be used anywhere because of the difficulty 
in regulating the traffic on the central pair. The rule of the road 
in driving would be as at present, except where one pair of rails 
only was laid, where a new rule would be necessary, such as, for 
instance, that vehicles going out of town should leave the line to 
let those coming into town pass. At each side of the street 
standing room for vehicles must be left beyond the rails. The first 
effect of the adoption of this system would be the altering of all 
vehicles in the district to the standard wheel gauge. The second, 
that the whole wheel traffic would be concentrated along the lines 
of rails, The third that the rail surfaces would be subject to rapid 
wear and would require very frequent renewal. This renewal 
should be effected without lifting the road surface at either side of 
the rail, and without appreciable hindrance to the traffic. Hea’ 








would remain in place permanently. The rails on the top of these 
girders would be thin flat strips of tough steel all cut exactly to one 
length. These are screwed to the girder by conical-headed screws 
entering counter-sunk holes which permit the head of the screw to 
sink about Zin. below the surface of the rail so as to allow for wear. 
The screw holes in the rail must be drilled in a multiple drilling 
machine so as to insure exactitude in the Mya Without this 
no promptitude in renewal of the rails would be possible. These 
holes after being drilled were to be widened by a special punch- 
drift in a steam forge-stamp, which would throw out on the under 
side of the rail an ann shoulder. This, fitting into a recess 
drilled in the upper surface of the sleeper, is intended to prevent 
any horizontal stress being thrown on the screw by the passage of 
vehicles, the whole of such stress being communicated to the 
sleepers by the shoulder, and not through the screw. Without 
this provision the screws would work loose under the to-and-fro 
strains caused by the rolling of vehicles over them. Other rails of 
small section laid on heavy longitudinal girders have been tried, 
and have been found to get loose in consequence of the imperfection 
of the design of the mode of fastening. Prof Smith said that 
on this system, each length of rail as it became worn to the proper 
amount could be rep! in a few minutes, and a long street could 
be relaid in a couple of hours at night time. 











THE premises at 449, Strand, which have been occupied by 
Messrs. Elliott Brothers for many years, being required by the 
extension of the American Exchange in Europe, their whole busi- 
ness of engineering, optical, mathematical, and electrical instru- 
ment makers will be carried on at their manufactory, 101 and 10-, 





and stiff cast iron longitudinal girder-sleepers are proposed, whi 


St, Martin’s-lane, Charing-cross, W.C, 





Fes. 19, 1886. 


THE ENGINEER. 


143° 








ROYAL ALBERT DOCKS EXTENSIONS. 


THE energy and enterprise which characterise those English 
firms and companies that pursue a progressive policy, knowing 
the danger of remaining inactive and unappreciative of modern 
improvement and requirement, is well shown by the London 
and St. Katherine Docks Company, which in the past few years 
has added about 630 acres of docks to its possessions, of which 
no less than about 177 acres are water area. The old docks, St. 
Katharife’s and London, a little below the Tower, have now 
much the relation of the grain of wheat from which the ear has 
grown when compared with the Royal Victoriaand the Royal Albert 
Docks, The former of these two big docks, with its 90 acres of 
water, is a jetty dock 1000ft. in width and a depth of 25ft. 6in., 
and was for a long time considered one of the finest docks in the 
kingdom, and is to this day one of the best appointed and 
patronised, Like the two older and smaller docks, however, its 
capacity has been outstripped by the requirements of the large 
modern vessels, and hence the Royal Albert Dock, with its 
entrance basin and locks extending over a mile and a-half in 
length, and forming.with the Victoria one vast dock two and 
three-quarters miles in length, was seen to be a necessity, and 
was constructed by the company only a few years ago, with a 
depth of 27ft. in the dock itself, while the depth in the Gallions 
entrance basin is 32ft., with a depth of 30ft. over the cill from it 
to the river, Already, however, considerable extension works 
have been found necessary or seen to be necessary in the near 
future, and hence extensive improvements by the construction 
of a new entrance, have been made, and at the same time an 
extension of the Gallions Reach end of the dock has been 
carried out. 

The Royal Albert Dock, completed in 1880, is specially con- 
structed for the largest class of steamers. It covers 432 acres, 
of which 87 are water. About 142 acres are available for build 
ing purposes. It is a quay dock, 490ft. wide, with a depth of 
27ft., and has quay berths for thirty-three vessels of the largest 
class. Its entrance is within about an hour’s steaming from 
Gravesend. The basins being within the docks are not liable, 
as open tidal basins are, to the rise and fall of tide, and on 
account of their vicinity to the river are frequently preferred by 
shipowners for loading and discharging. The depth in Gallions 
basin—see plan page 146—is 32ft. Pumps throwing 125,000 
gallons per minute have been erected at Gallions, by which the 
water in the above docks and basins is maintained at Trinity 
high-water, or raised above it when required for any unusually 
deep ship. There are two dry docks in the Royal Albert Dock, 
£02ft. and 410ft. in length, exclusive of a cut of 20ft. at the end 
of each. Already there are extensive factories belonging to 
various firms alongside the docks, and shipowners employ whom- 
soever they please to execute work in their vessels. The jetties 
and quays are lined with sheds, warehouses, and granaries, 
which, with those within the docks, afford a floor area of 
3,040,000ft., and could store from 240,000 to 270,000 tons of 
goods, but the very large space required for goods in transit 
reduces this to between 140,000 and 162,000 tons, according to 
their description. In the Victoria Dock vaults fifty-eight 
chambers have been provided, and the necessary machinery 
and appliances for storing 42,000 refrigerated sheep. The 
northern railway companies run direct from these vaults. 
The docks are provided with no less than 110 travelling and 
ninety-two fixed cranes and jiggers; a travelling coal crane 
equal to 20 tons, a floating crane equal to 30 tons, and a pair of 
shears equal to 60 tons. The four largest steam tugs are fitted 
with steam fire engines, and patent and other fire hydrants and 
engines are provided along the quays. There is a complete 
system of goods lines throughout the docks, which centres in a 
goods yard in the Victoria Dock, and communicates with the 
general railway system of the country. Four passenger trains 
per hour from Fenchurch-street, and one from Liverpool-street, 
run between the City and the docks, and special trains for pas- 
sengers are run as required from the ship’s side. It gives some 
idea of the vast extent of the docks when it is said that there 
are four and shortly will be five stations within the docks. The 
new entrance works were commenced in May, 1884, and will be 
completed in a short time. They consist of an enlargement of 
the Gallions Basin from 12 to 15} acres, with two additional 
berths, making six instead of four. This portion is shown tuo 
the right of the line marked “ wall to be removed” on the plar, 
page 146. They also consist of a new entrance from the Thames 
—with a lock parallel and contiguous to the present lock, and 
like it, 550ft. long and 80ft. wide, but with a depth of 36ft. 
instead of 30ft. on the cill at Trinity high water—and of a river 
wharf, stretching from this entrance 1120ft. down the Thames, 
with a depth alongside af 27ft. at low water, with a customs and 
railway station abutting upon it. The railway lines are con- 
tinued along this wharf, and the largest vessels will be able to 
lie there at any time of tide to coal, or take in cargo, or embark 
or disembark passengers. Coasters and continental steamers 
will also be able to avail themselves of it in connection with the 
ocean steamers or otherwise. 

This vast dock, 2? miles in length, is situated opposite to 
Woolwich, on a wide open and deep reach of the river, on the 
verge of the limit which permits goods to be conveyed from 
London by cart and van, within ordinary lighterage of the 
London and St. Katherine Docks and river wharves, and yet 
within easy distance of the sea. 2 

In our impressions of the 5th and 12th inst. we gave respe® 
tively engravings showing plan, longitudinal and transverse ver- 
tical sections of the new entrance lock, with enlarged sections of 
some parts, and a number of engravings showing the construc- 
tion of timber work, entrance jetties, and the river wharf. It 
may be here mentioned that on page 103, February 5th, giving 
horizontal and vertical sections of lock masonry, there are two 
details marked section on A B ; the smaller of these is a section 

of the lock gate wheel path. 

Two recesses are made 6ft. apart in the sides of the lock walls 
and across the gate platforms at each of the lock pits, to be 
used to form a temporary dam for repairs, in case repairs should 
ever be required in the lock or gate pits. 

We now publish on page 147 further details of the 
construction of the entrance jetty, timber work, and sec- 
tional plan of the entrance end of the lock, showing the 
flushing culverts and part of the jetties. The dam shown 
across the mouth of the entrance has, of course, to be removed. 
On page 146 is at the top a plan of the river wharf in Gallions 
Reach, the new entrance to the lock at A, with the intervening 
jetty B between the new and the old entrance, and the railway 
sidings to the river wharf ; lower in the same page is a part of the 
wharf plan, A general plan is given of the basin and newand exist- 
ing entrance locks with the jetties as at first proposed. Since the 
work was far advanced it has been decided to construct a river 
wall between the timber wharf and the existing shore, and to 
level the ground up to this from the shore, and to construct the 
timber river wharf only indicated on the general plan by dotted 
lines. On the same page are given sections on lines marked on 
the general plan. 

The concrete walls of the lock and basin on the water sides 





are faced with brickwork bonded into the concrete, the brick- 
work having been built up in stages and the concrete filled in 
against it. This was done to facilitate the making of the walls 
in preference to using wood shutters, as the cost of shutters to 
get on quickly with the work was found to be almost equal to 
the cost of the brick facing. Taking down the existing wall of 
the basin, as already mentioned, and shown in the plan on p. 146, 
is a feature of great interest in this work. The wall is 530ft. 
long, and varying in thickness from 16ft. at the base to 5ft. at 
the top, and 530ft. deep, with strong counterforts at 100ft. 
intervals at the back. The plan adopted is as follows:—A row 
of sheet piling is driven at the back the entire length of the 
wall, with tie piles behind at 10ft. intervals, and bolted together 
with tie bolts and walings. The piles are flanked by a bank of 
earthwork, forming a protection or dam behind the wall. The 
wall is being reduced two-thirds of its thickness by drilling 
holes and using small charges of gunpowder, leaving the con- 
crete wall 4ft. thick shored to the piling. This portion of the 
wall is drilled at intervals to receive charges of powder or 
dynamite, to be thrown over in one simultaneous charge after 
the water has been let into the new works, and lifted by dredging 
and lifting grabs. The construction of the lock and basin walls, 
allowing for difference of depths, has been carried vut on the 
lines of the drawings adopted by Mr. A. M. Rendel, M.LC.E., 
for the Royal Albert Docks, opened on the 24th June, 1880. 
The present extensions are carried out by the company’s engi- 
neer, Mr. Robert Carr, M.I.C.E., and the assistant engineer, 
Mr. Joseph Thomas. The hydraulic machinery was constructed 
by Messrs. Sir W. G. Armstrong, Mitchell, and Co.; the pump- 
ing machinery, by Messrs. Simpson and Co.; the lock-gates, by 
the Thames Ironworks Company; the granite, supplied by 
Messrs. J. Freeman and Sons; the sandstone, by Messrs. B. 
Whitaker and Sons. The bricks employed were of various kinds, 
the gault being supvlied by Burham Brick and Cement Com- 
pany ; the stocks by Mr. Henry Chambers, and blue vitrified by 
Mr. Joseph Hamblet. The cement was supplied by Messrs. 
Knight, Bevan, and Sturge, and by Messrs. Francis and Co.; the 
timber was supplied by Messrs. J. M. Ross and Co, 








ANCHOR GEAR OF THE 'S.S, ALGOMA. 


THE accompanying engravings represent the new anchor and 
anchor gear of Messrs. 8S. Baxter and Co., of Great St. Helen’s, 
London, as fitted to the steamship Algoma, the first English 
merchant ship so fitted. The gear has also been fitted to two 
German merchant vessels and two Brazilian ironclads. The 
Algoma is fitted with the complete system of patent anchor 
gear, consisting of vertical steam windlass, capstan, stockless 
anchors, and seatings for same. The anchors are shown in 
Figs. 1 and 2—one of them in Fig. 1 being in its place, where it 
is held by the big finger in its seating. The vertical windlass 
and capstan is seen in elevation and plan in Fig. 3, which show 
a double-cylinder engine’ driving by bevel gearing a shaft con- 


a 





Fig. |.-BAXTER’S ANCHORS ON THE 8.8. ALGOMA.72" > 


tained in the windlass and capstan-frame. Though not shown, 
it may be mentioned that the two vertical anchor chain wind- 
lasses are rotated by one large worm on the shaft driven by the 
engine, the worm gearing into the two wheels on vertical 
shafts thus Lol. The horizontal shaft is continued, and by 
bevel gear drives the single capstan. The system is one the 
advantages of which are very great, as neither “ cat” nor “ fish” 
davits are required, the anchors being hove up within the ship 
by the steam windlass direct, where they remain ready for 
letting go again, thereby saving all loss of time in “ fishing,” 
“ catting,” and securing on deck, and the wear and tear of ropes 
and tackle. One man is sufficient for letting go the anchors, 
purchasing, and.stowing them in any weather, operations which 
are always tedious and dangerous by the old method. 

There is a simple means for securing the anchors in the 


seatings to admit of disconnecting the cables from them when 
required for mooring to buoys. or other purposes, 






Fig. 2.—BAXTER’S STOCKLESS ANCHOR. 





Lloyd’s Committee specially visited the ship to see the anchors 
let go and hove in, and expressed themselves much pleased 
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Fig. 3. 


with the practical working of the system, and considered that 
the short time occupied for letting go, purchasing, and 
seating the anchors was highly advantageous. 








TANK LOCOMOTIVES FOR THE MERSEY 
RAILWAY. 


On page 150 we illustrate one of five tank engines recently con- 
structed for the Mersey Railway by Messrs. Beyer and Peacock. 
The conditions prescribed for working out the design were that 
the engine should haul a load of 150.tons, besides its own weight, 
up inclines of 1 in 27, and start with the load on such inclines. 
Provision should be made for condensing the exhaust steam. 
The extreme width of the engine should be kept within the 
usual limit, to enable it to run on the adjoining lines of railway. 
This last condition necessitated the fixing of the cylinders inside 
the frames, and thus mainly determined the type of the engine; 
which will be seen to have six coupled wheels, all placed under 
the boiler barrel between the smoke-box and fire-box, and a 
four-wheeled bogie placed at the hind end, an arrangement 
combining a short rigid with a long flexible wheel base, enabling 
the engine to run steadily even at high speeds, and pass easily 
through curves having a radius of ten chains on the main line 
and six chains on the sidings. The method of condensing the 
exhaust steam is similar to that which Messrs. Beyer and Pea- 
cock designed for the engines they constructed for working the 
Metropolitan and Metropolitan District underground railways. 
Though several difficulties had to be overcome in working 
out the design, there is nothing whatever, either in the general 
arrangement or in the detail, which is not perfectly simple and 
straightforward, and every part is easily accessible. The engine 
is well proportioned, and all the wearing surfaces have been 
made amply sufficient. The slide valves are placed below the 
cylinders, an arrangement introduced upon the Manchester, 
Sheffield, and Lincolnshire Railway—then the Manchester and 
Sheffield—over forty years ago. The engines are fitted with 
steam reversing gear, as originally introduced by Mr. James 
Stirling. The following are the principal dimensions :— 
Gauge of railway ee oe sa en, ee os on SO 
Cylinders, inside .. .. .. .. 2lin. diameter by 26in. stroke 
Wheels, ten in number, six coupled, four in hogie. 
Wheels, leading .. .. .. .. 4ft. Tin, diameter ) 


Wheels, driving 4ft.7in. 4, > coupled. 
Wheels, trailing 4ft. Tin. ” 

Wheels, bogie .. — aa a ae UC 
Boller... «s « .. 14ft. 3in. long by 4ft. 7in. diameter 
Tubes, 199 . . 2in. outside diameter 


Copper fire-box, 6ft. long by 3ft. Gin. wide at bottom by éft. 4in. 
high at front by 5ft. 7jin. high at back. 


Heating surface, tubes. . . 1516°22 square feet 
Heating surface, fire-box .. .. .. .. .. N80 , 4 

cere ae ee ee: 
Area of fire-grate .. 2. 2. 12 +c co oo oo BL 45 al 
Tractive power equal to 208°5 lb. per pound cylinder pressure. 
Working boiler pressure 150 lb. per square inch. 
Water tank (condensing) contains 1250 gallons with 8in. air space. 
i a a rrr fi 

Weight in working condition and full water and coal tanks— 
tons. qrs. cwt. 

On leading wheels .. 16 16 8 
On driving wheels... .. .. .. wTw.w ¢ 
On trailing wheels.. .. .. .. 17 5 0 
On bogie, on the four wheels .. 16 $ @ 

- . Serger ae ee ee ee ee 67 17 #1 
Quiteempty ..0 2. 1c ce ce ce ce oe we 54 —=C<C*SNtiCK 








Tue Patent LAws.—The President of the Board of Trade—Mr. 
Mundella—has re-appointed the Committee instituted by his pre- 
decessor—Mr. he: mena inquire into the working of the Patent 
Laws, and has requested Baron Henry de Worms, M.P., to con- 
tinue to act as chairman. Sir R. Webster, Q.C., M.P., will take 
the place of Lord Herschell, and Mr. Acland, the present Secretary 





to the Board of Trade, and Sir B, Samuelson, M.P., will be added 
to the Committee, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





THE VYRNWY MASONRY DAM. 


Sir,—In your article ‘On the Vyrnwy Masonry Dam” there 
are several serious inaccuracies, of which two are contained in the 
following paragraph :—“‘ It appears that some agreement was made 
between Mr. Deacon and some of the Council which enabled him 
to disregard Mr. Hawksley’s wishes.” 

The only agreement entered into between the Corporation of 
Liverpool and myself—and under which I was appointed “‘ engi- 
neer in conjunction with” Mr. Hawksley—was ratified by the 
City ,Council—at the same sitting as the agreement with Mr. 
Hawksley—on the 2nd of March, 1881. Its terms were published 
in “i daily papers, and were perfectly well-known to those con- 
cerned. 

Whether I had, or had not, the power to do so, it would 
certainly never have occurred to me to disregard the wishes of an 
engineer so much my senior in years, and for whose professional 
and scientific attainments I have always had a profound respect. 

Liverpool, February 17th. GEORGE F, DEACON, 





LONDON SEWAGE, 


Str,—I notice in your article comparing the Canvey Island 
scheme with the chemical operations intended to be continued at 
Crossness by the Metropolitan Board of Works, that you have left 
out of consideration the disposal or removal of the sludge by the 
Board, and do not refer to the main feature of the Canvey Island 
scheme, which disposes of and utilises the sludge by depositing it 
on the low-lying surface of the island—6ft. below high tide—with- 
out any manipulation or removal of any kind, with the advantage 
of raising the surface, sothat in 100 years it will be above tide 
instead of below it, and present the capability of being still further 
raised, to no very formidable height, for another 100 years to come 
without any possible nuisance. Moreover, the purification of the 
liquid sewage after the solid portion has been separated from it by 
deposition may just as easily be performed as its clarification on 
the island by intermittent filtration through soil. At the same time, 
the whole length of the Thames from Blackwall downwards will be 
relieved of the sewage, liquid and solid, now finding its way into it 
from Crossness, Barking, and the valley of the Lea. That Canvey 
Island possesses the capabilities Colonel Jones and I so earnestly 
claim for it we are most anxious to prove, by placing the plans and 
details before any independent competent authority mutually 
agreed upon; and as you and others concede to the colonel and 
myself some knowledge of the subject, we naturally ask, Why 
does the Metropolitan Board reject the information they may 
obtain by such a proceeding? I pledge myself as a member of the 
Institution of Civil Engineers of forty-four years’ standing, that 
the information shall be worth having. I hope that it may lead 
the advocates of the chemical experimental works to reconsider 
the whole matter, and yield to the influence of sound economy. 

One of the public advantages attending the Canvey Island 
scheme, though an incidental one, would be that, as the per- 
manent works required for the separation of the solid portions 
of the sewage from the Jiquid would be for the most part earthen, 
consisting of operations of which the material will be mother 
earth, it would afford an opportunity for the employment of 
labourers now unemployed in London and the neighbourhood. I 
speak from experience gained during the time of the cotton famine, 
when the operatives of Lancashire and Cheshire found work to 
some extent in drainage and roadmaking. 

J. Battey DENTON. 

22, Whitehall-place, London, S.W., February 11th. 





Srr,—Your journal of the 5th instant contains—page 108—a 
most valuable article on ‘‘The Canvey Island Scheme and the 
Metropolitan Board,” regarding which, as an interested party, I 
should be glad to effer a few remarks. The internal evidence of 
semi-official origin contained in that article is the feature which 
makes it most valuable, and I desire to endorse its concluding 
remarks, which express a hope that the reticence hitherto observed 
by the Board and its officials may soon cease, and the statement 
that “‘ something may be said for the skill and courage brought to 
bear” by the latter in support of a manifest predilection of certain 
members of the Board in favour of half-measures. These half- 
measures are opposed to the clear and definite conclusions which 
were arrived at by an exceptionally competent tribunal after full 
consideration of all the scientific evidence which, with the aid of 
counsel and all its great resources, the Board had ample opportunity 
of urging during a protracted inquiry by the Royal Commission 
of which Lord Bramwell was chairman. 

It is the duty of Sir Joseph Bazalgette and Mr. Dibden, as 
officers of the Board, to consult the wishes and to carry out the 
policy of their employers, without concerning themselves as to 
remote consequences of such policy, the responsibility for which 
must, of course, rest with the Board of Works in its corporate 
capacity; and I desire especially to add my testimony to the skill 
and courage displayed by those gentlemen in discharging the duties 
of their respective offices. 

You also deserve credit for clearly stating a comparison between 
the plans of the Board and the Canvey Island scheme from the 
point of view hitherto adopted by the Metropolitan Board ; but it 
remains for me to take some exception to that point of view, and 
to show, if Ican, that the picture has been distorted by the lens 
thus applied. 

In the first place credit is taken on the Board’s behalf as follows: 
“The figures available, we believe, are maximum figures, and the 
actual expenditure will be less. In other words, we may look for 
an amended estimate, in which the total will not be increased but 
diminished ”—a very cheery observation, rather opposed to engi- 
neering experience, the benefit of which is not extended to the 
Canvey Island estimates, prepared many months before any figures 
had been given by the Board. Without for the moment contesting 
Sir Joseph Bazalgette’s estimate of the daily volume of sewage to 
be treated—here given at 156,500,000 gals.—the fact remains that 
200,000,000 gals., or nearly one-third greater volume, was stated 
to have formed the basis of the calculation for Canvey Island, 
which, nevertheless, is compared in your article with the Board’s 
calculation for treatment of the lesser quantity, and no allowance 
whatever is made for that disparity. 

Again: “‘It is calculated that this quantity [156,500,000 gals. ] 
can be sufficiently clarified at the outfalls, the sewage disposed of, 
and the effluent deprived of all odour during the summer months 
at a total capital expenditure of a little under £1,000,000 ”—with- 
out one word being added as to the probable cost of removal and 
final disposal of the sludge, which must be a necessary and expen- 
sive item of cost in any scheme for dealing with the sewage at the 
present outfalls as a permanent measure. 

It must be obvious to the most cursory reader that the above 
pas should have been remarked upon in any fair comparison 

»etween the two estimates; but there are a great many other con- 
siderations which must be taken into account before any correct 
judgment can be arrived at; and although my partner and I most 
earnestly desire to lay full details of our project before any com- 
petent authority in whom the Board may have confidence, to weigh 
our calculations against any complete estimates which their officials 
may prepare for treatment of the sewage at the present outfalls, 
we must decline to be judged on any other terms after the above 
example of the erroneous conclusions which may otherwise be put 
forth. In making this statement we would guard against any 
supposition that we seek anything like arbitration between the 
Board and ourselves. We should not think of such a proposal, as 
any results must, of course, rest with the Board, whom we merely 
ask to obtain a report, for their own information, from some inde- 
pendent party who can satisfy himself by full inquiry. 





Your article correctly quotes a strong statement made by us to 
members of the Board, to the effect that, if the expenditure 
involved in the chemical treatment of the sewage and the removal 
of the sludge to sea were compared with the outlay directly and 
indirectly attending the treatment of the sewage as a permanent 
measure on Canvey Island, it would be found that the former plan 
would cost the ratepayers at least double the outlay which would 
be incurred by the latter; but the article proceeds to take our 
proposed subsidy—of £110,000 a year—as the cost of such treat- 
ment, which is hardly correct, because in the letter from which 
that quotation is made there was no question of subsidy, but only 
of purchase of the island and compliance by the Board itself with 
the recommendations of the Royal Commission, while in return for 
the subsidy previously proposed we, as the article remarks, under- 
took to perform works which, however desirable, were still works 
of supererogation. I do not complain of your having overlooked 
this distinction, but in a matter of such importance it was neces- 
sary for us to weigh our words very carefully, and we are prepared 
to stand by them. 

It does, as you say, “‘seem inconceivable that the Metropolitan 
Board should adopt a mode of dealing with the sewage costing 
twice as much as another plan, concerning which there is fair reason 
to believe that it is perfectly practicable;” and when it further 
appears that the cheaper plan would, once for all, free the Thames 
from Blackwall downwards throughout the year from the sewage 
at present poured into it, while the costlier one would, on the 
Board’s own showing, continue the whole discharge of liquid 
sewage day by day, and deodorise—with questionable that 
liquid during the summer months only, such a course must indeed 
become incomprehensible; since the cheaper plan would afford the 
Board an unanswerable refutation for any complaints which may 
hereafter arise from difference of opinion as to summer deodorisa- 
tion or assumed innocuousness of the liquid at other seasons, or 
from accidents which may occur under the best possible manage- 
ment. 

In conclusion, I must notice a very important point for imme- 
diate consideration, and that is that the £1,000,000 capital proposed 
to be expended on works at present outfalls will—in the event of its 
being hereafter found necessary to extend the sewer for discharge 
of the liquid effluent below Hole Haven—be wasted, because, 
having constructed the sewer, it must manifestly be more econo- 
mical to let the sludge float down that sewer with the liquid than 
to pay for its freight in steam barges for the same distance; and I 
state this thusclearly, because the contrary has been casually assumed 
in your article, without touching on the question of freight versus 
flotation, and simply on the ground that the Royal Commissioners 
left it an open question whether the precipitation should take 
place at the present outfalls or at a new one. 

Wrexham, February 15th. 








ALFRED §., JONES, 





GOOD AND BAD CHAINS, 

Sir,—My attention has been called to an article which appeared 
in the Birmingham Gazette of Tuesday, the 2nd inst., taken from 
THE ENGINEER, on the subject of good and bad chains. As a 
practical chainmaker, and having had a wide experience, not only 
in the making, but in superintending the making and testing of 
chains, I regret to say that your remarks, although severe, are not 
near strong enough to condemn the iniquitous system carried on 
in the chain trade. There are few trades on which the safety of 
so many lives depend as the chain and anchor trade; and yet there 
is no trade, so far as I know, wherein so much fraud is practised. 
There are thousands of test certificates sent out with chains and 
anchors that have never been near a testing machine. In fact, I 
myself have signed thousands. I should not make this confession 
—incriminating myself as it does—only that I know the risks that 
poor men run in mines, and on board ships at sea, believing, us 
they do, that their cables and anchors are reliable, since they hold 
a certificate that they have been tested, which certificate, in nine 
cases out of ten, is not worth the paperon which it is written. I wrote 
to Mr. Chamberlain on this subject, when he was President of the 
Board of Trade. Ialso wrote to the secretary of the Commission on 
Loss of Life at Sea, tendering my evidence, which I believe would show 
that a great proportion of lives lost at sea are due to the abominable 
system carried on in the chain and anchor trades; but to speak 
frankly, I do not believe the Commission want any evidence that 
would tell against the shipowners, many of whom are buying 
rubbish called chain which will scarce bear its own weight, much 
less Lloyd’s test. A good deal of the chains so sold are made by 
inexperienced persons who have been brought up in other trades, 
who undermine legitimate and practical workmen, and drive them 
out of the trade; for the skilled workman is expected to work at 
the same — as the scrap-maker—which he in many cases declines 
to do, and seeks employment in other fields of labour. I have little 
faith that the Royal Commission will ever do any good in the 
matter; but if the general public can be let to see what is going on, 
Parliament will soon have to take up Mr. Chamberlain’s, or some 
other such measure, to protect the lives of our sailors. 

I enclose my name and address, but for various reasons I do not 
want it made public. If you think it worth while to publish this 
letter, I will, with your permission, write again at an early date, 
and give further information. VALENTINE, 

Brierley Hill, February 12th. . 





Sir,—We noticed the advertisement in your issue of January 
22nd, and your comments thereon; and also Messrs. N. Hingley 
and Sons’ letter in your issue of February 12th, which, in our 
opinion, hardly strikes at the root of the evil. In former years, 
before the ing of the “Chain Cables and Anchors Acts,” 
buyers of cables and anchors were careful before giving out their 
orders to ascertain that the people in whose hands they were 
placed were competent to execute them properly, consequently 
the manufacturer's character was at stake; but now there are 
dozens of men in Worcestershire who call themselves cable and 
anchor manufacturers who are not one whit entitled to the title. 
It is only necessary for a man to have a shop and a few fires in it 
now to dub himself a cable and anchor manufacturer, and he at 
once advertises himself as such, and takes any orders that come 
in his way, and will not scruple for one moment to undertake to 
make them of any iron his customer may name, or, what is worse, 
guarantee the iron he uses equal to any brand in existence, when, 
at the same time, he will use an iron which in the market is only 
worth about one-half the price of that he guarantees it equal to, 
and it is against such opp ts that we have now to t 





cate, it is a cable for ever; and in some instances where a length is 
lost it is replaced by ther, and still the cable is passed in its 
entirety under the original certificate. We ourselves know an 
instance where a part of a cable simply ‘‘private proof” was 
passed by Lloyd’s surveyor under a public proof certificate. It is 
impossible for a Lloyd’s surveyor, or any other man, to identify a 
cable in its entirety with the original certificate after it has been 
at work for some years, without the most minute examina- 
tion, which it cannot undergo on board a ship, and more especially 
detect any defects that may have arisen during its work. We, and 
most of our customers, including railway companies, who use 
chains for cranes, have them taken off at certain dates and 
examined, and if necessary, repaired, annealed, and re-proved ; and 
we think it quite as necessary, if not more so, to subject cables and 
anchors used on ships to the same examination periodically, more 
especially as in one case, if an accident occurs, it is probable that 
injury to limb may only occur, whereas in the other, where a cable 
fails, the loss of life and property cannot be calculated, and we 
have no hesitation in stating that numberless cables and anchors 
would utterly fail if re-tested after having been at work a time. 

Now, as a proof of what is being done in the cable trade at the 
present time, cables are being sold, guaranteed to pass the Board 
of Trade test, including the freight to Liverpool and other ports, 
at a less price than our iron costs to begin with. This, we think, 
speaks for itself. We endorse all Messrs. N. Hingley and Sons’ 
remarks generally as to different qualities of iron being used in the 
same chain to deceive, and as to false certificates ; and especially 
we agree with them that Mr. Traill, the chief engineer of the 
Board of Trade, has done a vast amount towards the improvement 
in the make of cables, chains, and anchors; but if he had the 
power which he ought to have, he would do a vast deal more. 

Henry P, PARKES AND Co, 
Tipton Green Chain and Anchor Works, Tipton, 
Staffordshire, February 17th. 








S1r,—Having been a constant reader of your paper for about 
twenty-six years, I take the liberty of asking for a little informa- 
tion regarding brands of iron bars, plates, sheets, &c., as I find a 
difticulty in procuring the brands I require—or, rather, the iron is 
properly branded, but the quality is not what it should be. I 
think that this is a question which, if ventilated in your paper, 
would interest a great many b men situated like myself. 

A few weeks ago I ordered some ‘‘BB Crown galvanised char- 
coal sheets,” expecting to receive sheets that would work fairly 
well, but when the sheets came to hand I found them useless for 
my purpose, as they broke when bent. Oninquiry at the merchants 
they informed me that it was my error, that ‘‘B B Crown sheets 
were an anomaly,” no such brand being known in the market, and 
also informed me that the word ‘‘Crown” represented an iron 
which had no variations of quality such as best or best best, and 
this has placed me in an awkward position, as on looking over my 
stock I find iron plates from two different firms branded ‘ Best 
Best Crown.” If the opinion quoted is correct, these brands must 
be forgeries. Will any reader therefore kindly say if there is such 
an iron in the market as “‘ Best Best Crown ?” 8. A. 

February 11th, 








PETROLEUM LAMPS, 


Sir,—There are one or two points in your article on petroleum 
lamps that call for notice, especially one of the recommendations 
—the use of glass reservoirs, which is directly contrary to Sir F. 
Abel’s recently published report. There is a burner about with 
the central air tube through the reservoir, but it is one of the 
longest, and therefore does not meet your contributor’s views; and 
there is at least one burner which will burn at its maximum power 
as long as its oil supply lasts, but the ordinary servant cannot be 
induced to keep it or leave it in trim. I certainly should not have 
guessed that more attention had been paid to the appearance than 
to the efficiency of burners, judging by results, for they are one 
and all ugly enough. I have tried a great many sorts, and most of 
them will perform fairly with fair usage, which they rarely get. 
As to reducing the capacity of the reservoirs to four or five hours’ 
supply, I cannot say I like the idea, and I am sure they will not 
sell, Between difficulties of invention and difficulties of trade, I 
am not sanguine of seeing the perfect burner; still less am I 
sanguine of being able to sell it if it comes. 

London, February 13th, A CANDLESTICK MAKER, 





FAIR TRADE AND NO TRADE, 


S1r,—I would gladly take ‘‘ Trader’s ” verification as final, and 
spare your columns and my own time; but he verifies nothing. 

The first statement he is asked to verify is that we pay for our 
German imports with ‘‘English gold.” I have said that we do 
nothing of the sort, for there is practically no export of English 
gold, but that we pay for them either (1) by English goods, or (2) by 
services rendered by our mercantile marine or by other English 
workers abroad, or (3) that we do not pay for them at all, but 
receive them as interest on English investments in foreign 
countries, If we do not pay for them in any of these ways I am 
afraid we must steal them, for we do not pay for them in gold. 

If official returns can establish any fact, such as the amount of 
German imports, they can and do establish this one about the 
gold, But ‘* Trader” is not abashed by a fact, however unfriendly, 
and he has much to say to the contrary—which shall be dealt with 
presently. Let it be understood that this gold export question is 
the centre and kernel of the matter, as the Fair-Traders usually 
present it. No one denies that we import much more value than 
we export, and if the difference were paid in gold then we should 
grow continually poorer in that commodity, and, having regard to 
its purchasing power and not toits intrinsic utility, which is small, 
we should be rapidly impoverished. But if we do not pay for our 
excess imports in either goods or in gold, I cannot conceive any 
conclusion except that they are either given to us, or lent to us, or 
sent to us as tribute of some kind. In neither case can their 
importation make us any poorer. The Fair-Trader, therefore, does 
well to insist that we are paying away gold, for on no other 
assumption has he the shadow of a case for his complaints against 
the preponderance of imports. But let it be recognised, when this 
assumption is destroyed, that his case is destroyed with it. 

Waiving the positive evidence of the returns—one might as well 
waive the multiplication table, but ‘‘Trader” must be conceded 





In our opinion the evil can, to a very great extent, be 
remedied, so far as this country is concerned—first by 
the parties who use the chains taking care to ascertain by whom 
they are made. And this to a great extent is done by those who 
employ them on land since the ing of the Employers’ Liability 
Act, but until those who employ chains, &c., on the water are 
liable under the same Act there will not be much good done in 
that direction. We certainly cannot see why one employer of 
labour should be exempt and another not. Ships are built by the 
ton, including the chain cables and anchors ; consequently in most 
cases it is a question of price simply. We may here say that on 
one occasion, when trying to induce a customer to take an extra 
quality, his reply was, ‘‘ You can make the chains of wood if you 
ike ; all we require is a Board of Trade certificate as to their 
having passed the proof.” Under these circumstances we do not 
see much chance of help in this direction, but Lloyd’s and the 
Board of Trade can do a good deal. Let all users of chain be 
placed under the Employers’ Liability Act, this will go a great 
way ; then let the Board of Trade license all private machines as 
they did some years ago, and make it a misdemeanour to issue a 
certificate for any chain not proved in such a machine. Such 
machines should be examined annually by the Board of Trade 
engineer as to their efficiency. The fees would pay all the 
expenses. Then Lloyd's, before re-classing a vessel, should insist 
upon the cables and anchors being re-tested. 

At present, when a cable bas once passed the test and got a certifi- 


g, or there will be not even a ghost to dispute with—one 
might think that the daily facts of life would dispose of this 
delusion. Ask any banker if he does not know, almost to a thou- 
sand pounds, what money, in the sense of gold or silver, is imported 
or exported in any month. Ask him if he thinks there is materially 
less gold in the country than formerly, Ask him if he thinks we 
sent away £161,000,000 in 1885, or £61,000,000 either—for 
“ Trader’s” figures are ambiguous. ‘‘ Trader ” says, indeed, that 
he has the best possible reasons for knowing that the German steel 
castings to which he referred were paid for in English gold—a com- 
mercial transaction pretty nearly unique, one might think. Did 
“Trader ” really see the bag with the sovereigns in it that actually 
crossed the Channel? Remember that this is no unfair question. 
Cheques may be sent, bankers’ drafts, bills of exchange—even bank 
notes—any of the things other than gold, which loose reasoners 
call money. But not one of these need involve the export of a 
single sovereign ; they can all be, and they are, liquidated in goods. 
the ultimate effect being that Englishman A’s bill is held by 
Englishman B, because A has imported goods from, and B has 
exported goods to, the German C, who has sent back to B the bill 
he received from A. I am aware that the operations of banking 
complicate this result a little, but substantially it is as stated. 

If common experience—still waiving the returns—tells us that 
gold is not exported, common sense will tell us that there is no 
reason for exporting it. Surely it is obvious that other countries 
must send us more goods than we send them. In the first place 





we boast that we do the carrying trade of the world, Many 
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millions a year must be received from foreigners for freight, over 
and above what is disbursed by shipowners in foreign parts. 
this has to be remitted to England, and since we know it does not 
come in bullion—even “Trader” will allow that, for the bullion 
all moves outward according to him—it must necessarily come in 
goods. It is notorious that vast sums have been invested by 
— capitalists abroad, in foreign loans, in public companies, 
and in other enterprises, and the interest upon these investments 
has to be remitted here—in goods, of course. Every English com- 
mercial house which has branches abroad, earning profits and 
sending-them home, must swell the import of unpaid-for goods. 
Every colonist remitting to his friends at home does the same. It 
has been said lately that the Irish in America remit to Ireland 
about eight million pounds a year. If the statement is true, let 
“Trader” remember that this comes in goods, for though the 
senders buy and remit drafts, money orders, and the like, their 
gold itself stops on the other side. It is exceedingly difficult to 
estimate the amount remitted in all these ways, but there is reason 
to believe that it fully equals the ‘‘ balance against us,” which so 
alarms ‘‘ Trader” and those like-minded with him, when some 
ry deductions to be presently considered have been made 
from the ‘‘ balance.” 

We have thus common experience to tell us that we are not 
sending away gold to pay for such imports as are not balanced by 
by exports, and common sense to tell us that a large importation 
of goods not requiring to be paid for either by goods or by gold is 
exactly what might be expected. However, let us examine the 





and I feel pretty well satisfied he no longer believes in it, though 
the statement is repeated once or twice, and is hinted at oftener. 
Interwoven with these assertions and hints, and suffering from the 
mixture, is a line of argument—as I will admit it to be, until I am 
able to examine it—directed to show that a protective tariff would 
give more work to our Low pe and that they are injured by the 
investment of British capital abroad. These matters, on their own 
merits, are well worth discussing, and if ‘* Trader” will consent to 
separate his two issues, I shall be glad to discuss things further 
with him, though space forbids my taking up the second branch 
now. But if the assertion that we pay for our excess imports 
in gold, and so are becoming impoverished, is to be kept up, I must 
decline further argument. At any rate, I would wish to deal with 
it separately, and with a view to coming to agreement upon it before 
embarking on the other and more important discussion. It is with 
the hope of effecting this preliminary clearance of a fallacy which 
ruins any argument in which it finds place, that I have written so 
fully now. Postponement of ‘‘ Trader’s” second “verification ” 
does not imply any lack of disagreement with it; but I do at least 
admit that his position is not there so transparently fallacious as 
when he explains and draws inferences from an export of gold 
which never takes place. Mw. H.R. 
Surbiton, February 16th, 


Srr,—I have read with interest the correspondence in your paper 
under the above heading, and, with your permission, will put a 








reasoning by which experience is corrected and common sense 

proved wrong, and by which ‘‘ Trader,” reponsive to my challenge, 

‘* verifies ” his statement that “‘ we pay for what we import, not in 
oods made at home, but in money.” 

“*Will ‘M. H. R.,’” he asks, ‘‘explain how it is that the value 
of what we import enormously exceeds the value of what we 
export?” Well, I have just done that, and it has often been 
done before. Then he shows that in 1884 we imported from cer- 
tain countries to the value of £78,000,000, to which we exported 
only £33,000,000, and he asks if the imports ‘‘ acquired value while 
they were at sea.” Yes, they did, conspicuously. The £78,000,000 
is their value in the English market—that is, it includes the cost 
of bringing them here—in English ships for the most part—and 
the English importers’ profit. It would be instructive to see the 
official returns of the foreign countries concerned, The £78,000,000 
exported to us must there appear asa much more modest figure, 
while our £33,000,000 is swelled Ly the cost of freight and the 
foreign importers’ profit to something which much more near] 
balances the account. Says ‘‘ Trader,” ‘‘I must really - 
““M. H. R.” to occupy a scrap of his time in explaining this 
puzzle to me.” But his next sentence gives the answer,—“ It 
may be answered that the difference is represented by interest on 
British capital lent,” &c., and he goes on to say, “t but to concede 
this is to concede exactly that which I assert, namely, that British 
capitsl is, under the operation of Free Trade policy, finding 
employment for the foreigner instead of for the Englishman.” I 
wish to call particular attention to this, as it will require further 
notice. 

“Trader” does not say that he accepts the answer he quotes, 
but through the remainder of his letter there is little more to be 
found in avowed support of the gold payment fallacy. In the 
next paragraph, it is true, he nibbles at it again: ‘Thus in a 
single month we received goods worth ostensibly £8,000,000 in 
excess of the value of the goods which, according to ‘ M. H. R.,’ 
paid for them,” and he graciously adds that ‘‘‘M. H. R.’s’ con- 
tention is simply fatuous.” But ‘‘M. H. R.” contended for 
nothing of the kind. He said the balance was not paid for, and 
did not need to be paid for, by goods or by anything else ; and— 
considering the reduction to which the £8,000,000 is subject for 
freight and for importers’ profits—he regards the smallness of 
that month’s tribute from foreign countries with astonishment, 
and even with regret. 

Then ‘‘ Trader” shows how imports and exports both fell off 
between January, 1885, and January, 1886 : 


Imports, Exports. 

& £ 
January, 1885 .. 85,669,000 .. ee 21,875,527 
January, 1886 . 28,988,000 .. + 20,693,890 
Diminution 6,688,000 .. 1,181,637 


and he asks how I like this? I do not like it at all, because the 
story it tells is of a diminished volume of trade—very possibly 
diminished because in previous years the volume of trade was 
excessive and artificial, but none the less disastrous in its imme- 
diate effects. But it is worth while to point out that the diminu- 
tion is chiefly in imports, which are such noxious things in 
**Trader’s” eyes, and therefore it ought to leave us so much 
the richer in gold from his point of view. Relatively, the exports 
have increased, and if this month is not altogether peculiar, the 
probable explanation is that recently the investments of British 
capital abroad have increased. Capital invested abroad must go 
there, like all other remittances, in goods. The great years of the 
‘* leaps and bounds,” the years of great exports, were the years of 
great foreign investments, when our capitalists lent hundreds of 
millions to foreign countries virtually to enable them to buy goods 
from us ; in other words, sent out goods on credit, though it was 
one set of capitalists who found the money, and another set who 
made the goods and got paid for them, In those days we over- 
stocked ourselves alike with works and with men, not recognisin; 
the temporary character of the foreign demand we ourselves hi 
created, and now we pay thepenalty. But the diminished exports 
of recent years show that British capital has not been going out of 
the country to any great extent, and if it begins to go now, its 
departure will be the result of many years of restricted trade, and 
not the cause of it. 

But this is a digression, which I hope to follow up another time. 
I can only now follow ‘‘ Trader” to his next paragraph, where the 
gold payment fallacy lifts its head again. ‘‘ The hostile tariffs of 
Germany, France, &c., are specially intended to prevent us from 
paying with goods for goods received.” I greatly doubtit. Bis- 
marck is not quite blind, Still, he has tried mopping the Atlantic 
once or twice, and the ‘‘ Culturkampf” is but just over—not a 
success—so he may have laid traps for English gold, but his doing 
so must really not be brought forward as an argument that he has 
obtained it, in the face of ample evidence to the contrary. 

Then in his last paragraph but one ‘‘ Trader” speaks of a land- 
owner drawing his rents “in gold or its equivalent. Under Pro- 
tection he will spend that gold in employing the labour of his 
fellow-countrymen to produce from raw materials what he requires, 
but under Free Trade he employs foreign workmen to labour for 
him.” This, of course, is not an argument for the gold export 
theory, but a statement based upon its supposed truth, and so 
must be noticed here. Well, the supposed truth is not a truth, as 
we have seen. The landowner—whose rent, so far as this — 
ment is concerned, might just as well be paid in wheat as in gold— 
no doubt buys many foreign manufactures, He pays for them bya 
cheque on his banker, given to the English importer. It is a 
thousand chances to one that the cheque is never paid in gold, or 
even in notes; it is simply set off, through the Clearing House, 
against cheques upon other banks, which the banker holds. The 
importer, either directly or indirectly, pays for his foreign goods 
by English ones, which English workmen have been employed to 
make. The fantastic assumption that he will pay his debt by 
exporting pig iron, in which labour counts for little, may be 
ignored until ‘* Trader” gives —_ from the Board of e 
returns to show that, comparatively, raw materials are the type of 
our exports, and highly-finished goods the types of our imports! 
Pending this, we need have no fear that the landowner, in buying 
foreign goods, does much harm to the workmen of his own country, 

‘We know what “Trader” set out to verify; yet after havin 
noticed every reference he makes to the gold-export doctrine, I fee 
justified in saying that from first to last he has not adduced one 


argument, good or bad, properly to be called so, in support of it, 





question to ‘* Trader” on the subject, 
Suppose that I export goods to the value of ... ... 1,000 
On which the freight is, say, £100, and that I realise 
a profit on them of, say, £100... ... oa 200 
Making the total for which they are sold abroad... 1,200 
For which my agent ships in return goods of the 
oo ati IEEE AI Ge rum 1,200 
On which freight home and my profit are as before... 200 
Making the amount realised here... 2... 1,400 
Or, to extend these figures on the basis of the amount 
of exports named in ‘‘Trader’s” letter, viz.,exports 213,000,000 
While the amount realised from the goods shipped 
inreturn would be ... ..  ...  .. ose vee wee 298,200,000 
Showing by the Board of Trade returns an excess of — 
imports over exportsof ... ... ... ... ... ... 85,200,000 
Is it “‘ Trader’s” contention that this sum of £85,200,000 is a 
balance against or so much dead loss to this country? TRON, 
February 15th. 








Srr,—A “Trader” has to allow in comparing our exports and 
imports (1) for the cost of carriage of both, because England being 
chief carrier has to be paid somehow for the cost of carriage, and 
this payment figures in the imports; (2) for the profit on the 
trade ; (3) for interest on loans and investments and remittances 
from the Colonies, All this was worked out by Mr. J. K. Cross in 
a speech which is, I believe, published by the Cobden Club, with 
some very curious results. To conclude, I will propose to ‘‘A 
Trader” this conundrum :—Let him take a manual of political 
geography and cast up the figures which are given for the exports 
of all the countries in the world, and then those which are given 
for the imports, and he will, I believe, find as I did when a school- 
boy, that the latter largely exceed the former. How is this? 
Has the earth a cosmical trade, and can it be regulated by a tax 
on sunbeams and meteorites ? W. ALS. B. 

2, Gordon-place, Camden-grove, W., Feb. 13th. 


REACTION WHEELS, 

Sir,—Mr. Donaldson has got himself into a beautiful muddle. 
‘The exuberance of his own verbosity” has carried him into 
regions where common sense is absent, 

It hardly seems possible, yet so it is, that your correspondent 
does not know that angular velocity may be expressed in units 
such as an inch or a foot, as well as in degrees, minutes, and 
seconds. He has only to look into any text-book to find proof of 
this truth. Rankine’sname seems to play the part of the proverbial 
red rag to your correspondent, yet I beg him to turn to page 3 of 
**The Steam Engine and other Prime Movers,” and read the section 
on “‘ Work in Terms of Angular Velocity.” He will find that my 
use of the phrase is perfectly justifiable. 

As Mr. Donaldson does not seem to be able to construct a curve 
for himself, I have done it for him. Possibly Mr. Donaldson will 
find errors in this, but they are due to the small scale of the 
diagram. If the curved arm has the same section all through— 
about which there is no practical difficulty—then to return to the 
example I have already used, namely, a wheel 38}in. in diameter 
and 10ft. in circumference, while a molecule of water is traversihg 


a4 = 19;;in. the orifice will have passed through the same 


distance, or roughly, one-sixth of a revolution. Describe a circle 
to any scale with a radius equivalent to 19,j;in. Lay off on it two 
points 19/;in. apart; divide 
this space into as many 
aliquot parts as may be deemed 
desirable, and from each of 
these to the centre of the 
circle draw a line. Then de- 
scribe an equal number of 
circles within the primary 
circle, and the curve can then 
be put in, passing through the 
points where the circles cut 
the successive radii. 

I am sorry Mr. Donaldson 
fails to understand the figures 
in my last letter. It is quicker 
work to begin all over again, 
as I have done to make my 
meaning clear, than to explain 
them. Ido not think Mr. Donaldson can be in doubt now. 

large part of Mr. Donaldson’s letter is taken up by trying to 
prove that the velocity in the wheel will not be that at the orifice, 
and he ingeniously constructs —— conditions, setting up 
ninepins to knock them down. Of course it is quite possible to 
construct a wheel in such a way that the curved arm would be a 
spiral, running round and round the central axis several times, and 
I believe that wheels have been so made, although I never saw one. 
My statements apply to wheels in which the velocity is constant or 
nearly so through the wheel, because such wheels will give a better 
result than those in which itis variable. Buta considerable reduc- 
tion in water velocity is allowable without in any way preventing the 
use of acurved arm. The length of the arm may be anything so 
long as it does not cover more than 180 deg. 

In such a drum as that which I have sketched it is open to doubt 
that the water acquires a motion of rotation. I know it does not 
in glass models of Barker’s mill, as far as the central tube is con- 
cerned. It is very difficult to impart rotation to water in asmooth 
vessel, 

Mr. Donaldson is well known as holding a unique position con- 
cerning turbines. He maintains that in all cases their efficiency 

been very much overrated. This view is based solely on 
mathematical reasoning, I believe. That is to say, he assumes 
certain things to be true which other engineers maintain are not 
true. There is on record a very large number of particulars of 
experiments made with turbines, both in this country and the 
United States. For example, I may cite the famous Lowell 
experiments, These results flatly contradict Mr. Donaldson. I 
venture now to ask him to give particulars of experiments which 
he has personally carried out, the results of which substantiate his 
theory. If that theory be sound there must be facts to prove its 
soundness. So far as lam aware, Mr, Donaldson has never yet 
cited any experiment made by himself which supports his views, 











save those which he carried out at Reading with turbines— 
Professor Thomson’s—used in pumping and working on a fall of 
at most 3ft. Yin., and now and then drowned by back-water. 
These turbines were never tested on the brake. Mr. Donaldson, 
however, in his book—1876 edition—gives their efficiency, based 
on an estimate of the efficiency of the pumps, as somewhere 
between ‘48 and ‘42. It seems unlikely that so many engineers 
should be wrong and Mi. Donaldson right, so I hope he will do 
what I ask and give some practical data to prove that his state- 
ments have a solid basis to rest on outside his own brain. 
Aberdare, February 15th. Pynk GRYPH. 





ROTARY ENGINES. 


S1r,—I have read with great interest the articles on ‘ Rotary 
Engines,” recently published in your paper, and judging from them 
it would appear that, with the exception of the steam turbines— 
which are not pressure engines properly so-called—a true rotary 
engine, that is to say an engine in which all the moving parts 
revolve at a uniform velocity, so that there is no alternate accelera- 
tion and retardation of masses, has not yet been invented. I 
therefore venture to call your attention to the following device, 
which, if it is not new—and in that case perhaps some of your 
readers will kindly notice the fact—is, I think, at least worthy of 
mention asa truly rotary engine. To construct an engine consist- 
ing essentially of ‘‘an enclosed space whose volume is capable of 
being alternately enlarged and contracted,” and in which all the 
parts move in circles at a uniform velocity, might at first sight 
appear to be as impossible as to make a point travel in a straight 
line and inacircle at one and the same time. It is, however, 
quite feasible. 

In the annexed sketch A and A, are two cylinders firmly bolted 
together and resting on the two crank pins Eand E;. The two 
pistons B and B, are likewise rigidly connected together, and are 
carried in the middle by the crank pin C. The three cranks 


EF, CD, and E, F,, are all of equal lengths, and the centres of 
the three shafts F, D, and F, are placed in one straight line, the 
shafts, of course, resting in suitable fixed bearings. If now steam 
be admitted behind the piston B, while the space behind B, is 


























communicating with the exhaust, then the pressure of the steam 
will force the cylinders towards the left and the pistons towards 
the right, with the result that the three cranks will turn in the 
direction indicated by the arrows, the centre crank turning in the 
opposite direction to the two end cranks. When the pistons have 
come to the end of the stroke, the centre lines of the cylinders, 
pistons, and cranks will pass through the centres of three shafts. 
The engine is here on its dead centre, and the inertia of the moving 
parts will have to take it past that position, when steam will be 
admitted behind the piston B,, while the space behind the piston 
B is allowed to exhaust. The steam pressure will now force the 
cylinders towards the right, and the pistons towards the left, while 
the three cranks will continue turning in the same respective direc- 
tions as before. : 

It will be easily seen that every point in the cylinders and the 
pistons describes a circle, with the radius equal to the length of 
the cranks, the motion being in fact the same as the motion of the 
coupling-rod in a locomotive, only that the direction of the turning 
on the part of the pistons is contrary to that on the part of the 
cylinders. How this would act as a practical machine is a different 
question. There is, for instance, the objection that the pressure 
on the crank pins due to centrifugal force would be considerable ; 
it might also be difficult to prevent the pistons from resting on 
the cylinders instead of on the crank pin C, in which case the 

reassures on the crank pins due to centrifugal force would no 
seen be uniform during the stroke. But one important difficulty 
in connection with engines going with a high number of revolutions 
—namely, the alternate acceleration and retardation of the moving 
parts—appears here to be entirely overcome. H. 
Glasgow, February 3rd. 


GOOD AND BAD WORK, 

Srr,—I have read with great interest your article on ‘‘ Good 
and Bad Work.” Good work, and by that I mean work which as 
far as quality of material, accuracy, and neatness of appearance goes 
is good, can be turned out for precisely the same amount of money 
as bad work. I have thoroughly sifted this question during the 
last year in my factory, and find this to be the result. The fore- 
man of a shop which turns out bad work will generally be 
found to be either an ancient fossil or else devoid of energy or will 
power, or both together, and then it isa bad case. The conse- 
quence is, that the machine shop, instead of being organised 
on a system as on the Continent—I mean in departments, 
such as gauge-making, tool-making, and fitting—is simply a 
collection of workmen, some good, many bad, and devoid 
of all brain power or ordinary education. Where a proper 
system or organisation prevails in a machine shop no difficulty 
ought to be experienced, for when gauges are made to an approved 
model or drawing, and cutters and tools made to fit such gauges, the 
fitter’s job should not be too hard, and with care and attention on 
the part of an ordinarily educated foreman the fittings should be 


successfully made. Unfortunately there is not enough education — 


in the foreman class; a calculation, except by rule-of-thumb or 
guess is impossible to them, and it is thus that many parts, fittings, 
&c., intended to hold work and suffer wear, which should be of 
steel—which is cheap enough now—are made of cast iron. Take 
simply a vice for a milling machine. Many parts usually made of 
iron would be better in steel, for the wages spent on such parts 
are usually ten to forty times their value as regards material. 
Fittings and holders—I refer to lighter milling work—are not made 
nearly solid enough; better to approach clumsiness than otherwise. 
The remedy for the evil lies in education, and there should be a 
chance given to educate and train men for such posts as foremen 
and head fitters. In Germany notably the Government encourages 
technical education, and the ‘‘ Gewerbeschule” is, I believe, free 
to any one paying rates and taxes. The foreman of to-day has to 


| gather his experience anyhow, and it is just a foreman who should 


be young and active. Salary should never be a consideration, and 
in many shops it would be well to give the foreman a small interest 
in the concern, Organisation, as mentioned above, seems to be a 
vital point to English manufacturers. Factories with an intelligent 
organisation are holding their own against all competition, whilst 
on analysis it will be found that it is generally the slovenly ones 
that have to complain of bad trade. Order and organisation 
mean exercise of energy and will power directed by intelligence, 
and this is the key. I shall be pleased to see the discussion carried 
on, for the subject is of the highest importance, and would solve 
the whole problem of foreign competition at once, for the price of 
labour after all does not so much influence the cost of things as it 
has pleased some people to make out. WORKER. 
Birmingham, February 16th. 
[For continuation of Letters sce page 148.] 








Navan ENGINEER APPOINTMENT.—The following appointment 





has been made :—W. G. Parsons, engineer, to the Gannot, 
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ROYAL ALBERT DOCKS EXTENSION WORKS. 


MR. ROBERT CARR, M.I1.C.E., ENGINEER. 


(For description see page 143.) 
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ROYAL ALBERT DOCKS EXTENSION WORKS, 


MR. ROBERT CARR, M.LOC.E., ENGINEER, 
(For description see page 143.) 
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LETTERS TO THE EDITOR. 


(Continued from page 145.) 
THE STABILITY OF SHIPS UNDER DIFFERENT CONDITIONS 
OF LOADING. 


S1r,—The load-line tables of the Board of Trade give the limits 
a vessel may be loaded to with respect to the depth, and, with a 
certain percentage of reserve, buoyancy or freeboard over the load- 
line. But this does not determine the stability or safety of the 
vessel under different or variable conditions of loading; for 
although a vessel may be perfectly safe when loaded to a deep 
draught, having great bottom weight, with particular kind of cargo, 
the same vessel loaded to the same or a lesser draught, with a 
different or lighter kind of 
cargo, may not be stable al- 
though loaded to a draught 
allowed by the Board of Trade 
rules. And as vessels have 
to carry heavy dead-weight 
cargoes on one voyage, followed 

wrobably by cargoes of much 
lighter specific gravity on the 
next, the condition of loading 
might not be the same—as 
the heavier dead-weight cargo 
may have its centre of gravity 
low, the cargo of lighter gra- 
vity may have its centre of 
gravity high. And unless ships 
are constructed for only one 
sort or particular kind of cargo, 
this evidently must be; and 
under these conditions it does 
not seem how the rules are to 
apply. For instance, a ship may 
not be always loaded to her extreme load-line as given by the 
rules, and even if sailing light, and having a good height of free- 
board with large percentage of reserve buoyancy, may not be safe 
or stable under certain condi- 
tions of loading. 

It would seem that the meta- 
centric point should regulate 
the loading of all ships, as this 
is the point above which the 
centre of gravity of the ship, 
cargo, &c., should not be car- 
ried to insure stability and the 
vessel maintaining her equili- 
brium, or returning upright on 
the surface of the water when 
inclined on the face of a wave 
or rolling in a sea-way. And in 
proportion as the vessel is 
loaded, the position or height 
of the metacentre should be 
proportionately above the centre 
of gravity of the loading of the 
cargo and ship. And to insure 
this, vessels might be so con- 
structed that the centre of load- 
ing—or centre of volume of 
holds—should always be below 
the height of the point of the metacentre at any draught of water 
or line of floatation of the vessel. 


Three vessels, Figs. 1, 2, and 3, having the same length and 
breadth, but different depths, have, under different conditions of 
loading, their centres of gravity of lading and metacentres in 
different: relative positions, and if their centres of gravity be altered 
under different conditions of loading, may not have sufficient 
stability to return upright when inclined by any force or power 
acting upon them when rolling in a sea-way. Fig. 1 shows the 
relative positions of centre of buoyancy, centre of gravity, centre 
of internal capacity or lading, and position or height of the point 
of the metacentre, from which it may be seen that the centre of 
lading is below the position or height of the metacentre. Fig. 2 
shows the centre of buoyancy, centre of lading, and metacentre 
under different depth, and under different conditions of loading, 
with the centres nearer to and in close proximity to each other. 
Fig. 3 shows, under increase 
of depth and different con- 
dition of loading, the centre 
of lading to be above the 
position or height of the 
metacentre; and if this 
vessel were loaded to the 
draught indicated, the ves- 
sel would be unstable, and 
liable to roll over upon any 
force or power acting upon 
her. Fig. 2 would give a 
little more stability and 
power to return upright; 
still, under certain condi- 
tions of loading, might not 
have power to return up- 
right when laden with a 
cargo having the centre of 
gravity of the cargo at or 
about the centre of internal 
capacity or lading. Fig. 1 
will give stability by virtue 
of the centre of lading— 
and consequently the centre 5 
of gravity of the cargo, if - 
laden homogeneously —being below the position or height of the meta- 
centre. A vessel of ordinary cargo type would have its metacentre at 


about a x ‘08 above the centre of buoyancy or displacement at 
if 


the particular draught at which the vessel floats, and the centre 
of buoyancy at about six-tenths the draught above the top of the 
keel, and the centre of internal capacity, or centre of volume of 
the holds, at about ,°,°;ths of the internal depth of the holds from 
the ceiling or floor of the vessel to the upper deck beams amidships, 
allowing for the sheer of the vessel’s deck fore and aft, and the 
round of the beam athwartships. Now, with this data it will be 
an easy matter to determine on paper the relative values of any 
os 4 form or proportions and depths of vessels to the proposed 
oad-line, or line of proposed deepest immersion to which it is 
intended to load the vessel; whether under certain conditions of 
lading the element will be fulfilled of the centre of lading, and 
consequently the centre of gravity, of the cargo, if laden homo- 
geneously, being below the position or height of the metacentre 
under any particular draught of the vessel and under any condition 
of loading; and also from this the stability or power of the vessel 
to return upright, and to resist overturning when inclined on the 
face of a wave or rolling in a sca-way. 

A vessel when floating at rest on the surface of the water has its 
common centre of gravity in the same vertical play as the centre 
of buoyancy or displacement, and if the vessel be inclined or forced 
over by any force or power acting upon her, some other effect may 
follow; the side on the side of the inclination is forced into the 
water, effecting a change of the volume of water displaced, and in 
the centre of the volume displaced to the side inclined, and it may 
be that this shifted centre of buoyancy or new displacement may 
be out of the line through the centre of gravity of the vessel and 
to either side of it, If after inclination the shifted centre of 
buoyancy comes without the line through the centre of gravity of 
the vessel on the side of the inglination, the buoyancy will be 
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acting less on that side and tending to return the vessel to her 
upright position; but if after inclination the shifted centre of 
buoyancy under the inclination comes without the line through the 
centre of gravity of the vessel, &c, on the other side, the buoyan: 
will be forcing upon that side and tending to overturn the vessel. 
Soalso with a vessel rolling in a sea-way, if the centre of buoyancy 
comes without the line through the centre of gravity on the outside 
of it, the buoyancy will tend to destroy the equilibrium and to 
overturn the vessel. . 

Now, the centre of internal capacity of the holds may be the 
centre of lading, and with homogeneous cargoes entirely filling 
the holds, the centre of gravity of the cargo; it would seem, there- 
fore, to be an essential condition for all vessels laden homo- 
geneously that the centre of lading should be below the position or 
height of the metacentre to insure the centre of buoyancy shifting 
out of the vertical line through the centre of gravity when the 
vessel is so laden; for as the vessel rolls the centre of buoyancy 
shifts out from its former position, or position when at rest, to the 
side inclined. And a vertical line from the altered position or 
place of the centre of buoyancy, drawn to and intersecting the 
vertical line through the centre of gravity of the vessel, is the 
point or position or height of 
the metacentre on the centre 
of the vessel under the parti- 
cular condition of inclination 
or rolling, and if the centre of 
internal capacity or lading be 
above the position or height of 
the metacentre under this par- 
ticular condition of lading, the 
vessel may be uneasy in a sea- 
way, and liable to capsize or 
founder. Let Fig. 4 be the 
section of a vessel inclined on 
the face of a wave or rolling ir 
a sea-way, C L the centre of 
lading, and M the metacentre 
or point above which the centre of gravity must not be carried 
to insure stability and power to return upright. ‘This ves- 
sel, if laden homogeneously, would have its centre of gravity 
of weight above this point or position of the metacentre, and 
tending to overturn the vessel. But if the centres be respectively 

as in Fig. 5, the buoyancy 
would have power toreturn the 
vessel upright under any con- 
dition of lading, and if the 
centre of lading be kept below 
the metacentre at any other or 
variable draught of the vessel, 
would be stable under any 
condition of lading, or when 
laden to any other or vari- 
able draught of water, and 
when rolling in a sea-way. 
Reserve of buoyancy under 
this condition might not be 
of such service to a vessel, for 
it is possible to have a vessel 
of comparatively high free- 
board and giving a large re- 
serve of buoyancy above the intended load-line, yet the vessel 
might be so laden as to have the centre of gravity when so laden 
above the position or height of the metacentre and tending to 
instability of the vessel. 
The accompanying table gives the relative values of draughts and 





“freeboard under the same length and breadth, but varying draughts 


and depths, from which table we may gather that if the proportion 
of draught to depth be as No. 1, will be of the greatest value in 
increasing the height of the metacentre above the centre of lading 
or internal capacity; and if the proportion of draught to depth 
be as No, 2, the metacentre and centre of internal capacity will be 
at or about the same position. And it will depend ‘upon the rela- 
tive proportion of draught to depth, the distance between the 
centre of internal capacity of the holds and the position or height 
of the metacentre at the particular draught at which the vessel 
may float. 
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3ut we have still to consider the question of the vessel’s 
stability when inclined on the face of a wave or rolling in a sea- 
way. For although the foregoing elements and proportions may 
hold good under an assumed inclination with the vessel at rest, 
these conditions may be entirely altered upon the vessel being 
inclined or forced over by any force or power acting upon her, and 
when inclined on a wave or when rolling in a sea-way. For on a 
vessel being inclined on a wave, the side on the side of the inclina- 
tion forced into the water effects a change in the position of the 
centre of buoyancy, and consequently upon the height of the 
metacentre, and upon the vessel being inclined on a wave the 
point of the metacentre may be below the centre of internal 
capacity or lading, so that it would seem to be advisable in deter- 
mining the relative proportions to incline to those that give the 
greatest value in the initial state to insure a safe margin of 
stability to the vessel to resist overturning, and to maintain her 
equilibrium and stability, and power to return upright when forced 
over on the face of a wave or rolling in a sea-way. 

Admiral Fishbourne, in his work on ‘Stability the Seaman’s 
Safeguard,” says:—‘‘The position of the centre of gravity being 
all-important, and the difficulty of entering into a detailed esti- 
mate of all the points changed by cargoes varying in specific 
gravity and quantity is so great, that it is most desirable to give a 
rule that will apply to all cases that shall be safe and effective.” 
This seems to be just the point that should be aimed at, in so pro- 
portioning vessels that under any condition and with any variable 
or difference in kind of cargo, the lading shall be such as to insure 
stability to the vessel under any variable or altered draught, and 
when inclined on the face of a wave or rolling in a sea-way. 
“The position of the centre of gravity being all-important ” should 
be studied in relation to the centre of buoyancy and metacentre at 
any variable or different draught of water, and under any altered 
or different condition of lading. ‘* The difficulty of entering into a 
detailed estimate of all the points changed by cargoes varying in 
specific gravity and quantity is difficult,” still sufficient may be 

btained by ing the centre of volume of internal capacity of 
the holds to be the centre of gravity of the cargo of any kind what- 
soever; and that the centre of the internal capacity of the holds 
shall be below the position or height of the metacentre at any 
different or variable draught of water to insure the stability of the 
vessel under any different or variable condition of loading. 

London, February 15th. 





THE LILLESHALL COMPANY'S STEEL WORKS. 
S1k,—Our attention has been called to the statement in your 
paper of the 12th instant, which would appear to lead one to sup- 
pose that this company has taken over the Lilleshall Company's 
steel works. Will you kindly contradict this in your next issue? 
We may mention that Mr. Ellis has had the charge of these works 
for some time. W, Buttock, Secretary, 





For the § ill m : 
Shifnal, Shropshire, February i5tb,. Snedsbill Iron Compan; 


TENDERS, 


BELPER RURAL SANITARY AUTHORITY, 


List of tenders received on Feb, 9th for construction of two 
main outfall pipe sewers at Swanwick, near Alfreton, and also for 
works necessary in the preparation of certain land for sewage irri- 
gation purposes. Engineer to works; Mr, W. H. Radford, Assoc, 
M. Inst. C.E., Angel-row, Birmingham. 


Samuel Thumbs .. 

Thomas Smart 

Meats Brothers ., 

Foster and Barry .. 

Charles Green 

John Roe ee 

Jonn Hawley .. 

G. F. To as. ae 

Beardsley and Pounder 

SOM COUBO 2. 20 00. 0 oc 

Shortland, Williams, and Co. .. 

W. E. Hopkins © 40 00 00 08 08 00 e 

| rrr ae ee mee ee 
*R. and J. Holmes and Co., Shirland, near Alfreton., 

* Accepted, 
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BEXHILL-ON-SEA. 


For construction of egg-shaped, brick, and pipe sewers, with 
works in connection. Mr. H. Bertram Nichols, C.E., engineer, 
Grosvenor-chambers, Corporation-street, Birmingham. Quantities 
by the engineer. 

T. Rigby, North-end, Croydon.. .. .. .. «. 
Hiltou and Sons, Newport, Monmouth ea 
J. M. Wiswell, 30 and 31, St. Swithin’s-lane, E.C. .. 
Forster and Barry, Radcliffe-on-Trent .. .. .. .. 
J. W. Webb, Brockley, S.E. om 
eee 
Woodham and Fry, Greenwich,S E. .. 
J. White, Boulton-road, Handsworth . 
Cowdery and Sons, Newent .. .. . 
F. Cruttenden, St. Leonard’s-on-Sea 
J. W. and J. Neave, Leytonstone, i. 
T. Todd, Lea-road, Bexhill .. .. 
J. Jevons, Dudley ae 6s 46° os. se 
T. Adams, Moorgate-street, E.U. .. .. .. 
W. Cunliffe, Sewage Outfall Works, Barking 
Innes and W.od, Birmingham ak Me he 
L. Bottoms, Battersea,S.W. .. .. 
King and Son, St. Leonard’s-on-S-a 
OC ns Gk ae” 48 se. cee ee ke 
H. J. Saunders, Northam Works, Svuthampton 
J. Hayward, Eastbourne (Accepted) .. .. .. 
T. Simmonds, Skegness .. .. .. «2 « 
J. G. Marshall, 29, College-road, Brighton .. 
A Palmer, Colmore-row, Birmingham .. 
Engineer’s estimate .. .. .. .. « 
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SOIREE OF THE UNIVERSITY COLLEGE ENGINEERING SOCIETY.— 
On Wednesday evening Professor Alex. B. W. Kennedy and the 
committee of the society entertained a large number of guests at 
University College, inconnection with the University College Society. 
It was the third soirée of the kind, and the visitors were much inte- 
rested in what they sawand heard. In the Engineering Laboratory 
there were several interesting machines and engines in motion, 
including the testing machine, Pearse’s friction still, Westinghouse 
brake, p eros gun carriage, with self-acting recoil gear by 
which the recoil is made to return the gun, and several other 
working models, A very interesting model of the Cannon-street 
part of the recently-completed Inner Circle Railway Tunnel, 
Born’s new steam engine indicator, and indicators and other instru- 
ments by Elliott Brothers; amongst these may be mentioned a 
new instrument for facilitating the design of slide valves, and 
studying their movements with reference tothe piston. ‘I'here 
were also collections of electrical appliances, Delta metal, and steel 
and iron specimens, many well-executed drawings, and upstairs a 
very fine collection of photographs, Woodbury types of large 
dimensions, photographic apparatus, The visitors were entertained 
at a concert, which was heard by large numbers in a distant part 
of the building by telephone. Professor Kennedy received the 
guests, who were very much interested in the various collections, and 
especially in those showing the work of the engineering students, 


CALORIMETERS.—At the last meeting of the Physical Society a 
paper was read on ‘‘ Experimental Error in Calorimetrical Work, 
and on Delicate Calorimetrical Thermometers,” by Professor U. 
S. Pickering. In conducting determinations of the heat of disso- 
lution of a solid body in water, the author has had an opportunity 
of detecting the sources of error incident on such work, and by an 
examination of the results has not only obtained the mean error 
of a series of observations, but has been able to apportionate this 
error to its various causes. In the experimental work it was found 
that the presence of anything but air between the calorimeter and 
jacket was most injurious. ‘The space should be entirely open, and 
uo cover of any sort should be used. Before reading the thermo- 
meters, as pointed out by Berthelot, the top of the stem should be 
tapped for some time; otherwise the mercury lags behind the 
true temperature ; but besides this thermometric error, which the 
author calls the temporary error, is another effect, which may be 
termed the permanent error, of a similar kind, which no amount 
of tapping will remove. He has found and verified by special 
experiments that a thermometer when rising is invariably too low, 
while when falling it is invariably too high. Error due to this, 
which varies in amount with different instruments, is avoided by 
conducting the whole experiment with a rising or with a falling 
thermometer. The thermometers employed in these experiments 
had a range of 15 deg. Cent. and a total length of 600 mm. 

LECTURES AT THE Roya INSTITUTION.—The following is a list 
of the lectures to be delivered before Easter:—February 19th 
(evening), Professor Flower, ‘‘The Wings of Birds,” at 9; 
February 20th, Professor A. Geikie, ‘‘ Volcanic Action in Britain,” 
at 3. February 23rd, Mr. C. ‘I, Newton, ‘‘ Unexhibited Sculptures 
in the British Museum,” at 3; February 25th, Professor Boyd 
Dawkins, ‘‘ Ancient Geography of Britain,” at 3; February 26th 
(evening), Mr, A. A. Common, “Photography as an Aid to 
Astronomy,” at 9; February 27th, Rev. C. Taylor, ‘‘ History of 
Geometry,” at 3. March lst, general monthly meeting, at 5; 
March 2nd, Mr. CO. T. Newton, ‘‘ Unexhibited Sculptures in the 
British Museum,” at 3; March 4th, Professor Boyd Dawkins, 
** Ancient Geography of Britain,” at 3; March 5th (evening), Pro- 
fessor A. Macalister, ‘‘ Anatomical and Medical Knowledge of 
Ancient Egypt,” at 9; March 6th, Rev. C. Taylor, ‘‘ History of 
Geometry,” at 3. March 9th, Professor A. Gamgee, ‘‘ Circulation,” 
at 3; March 11th, Professor Boyd Dawkins, ‘* Ancient Geography 
of Britain,” at 3; March 12th (evening), Mr. R. 8S. Poole, ‘‘ The 
Discovery of the Biblical Cities of Egypt, 9; March 13th, Mr. E. B. 
Poulton, ‘Colour of Caterpillars,” at 3. March 16th, Professor A. 
Gamgee, ‘‘ Circulation,” at 3; March 18th, Professor Boyd 
Dawkins, “‘ Ancient Geography of Britain,” at 3; March 19th 
(evening), Mr. W. H. M. Christie, ‘* Universal Time,” at 9; March 
20th, Mr. E. B. Poulton, ‘‘ Colour of Caterpillars,” at 3. March 
23rd, Professor A. Gamgee, ‘‘ Circulation,” at 3; March 25th, 
Professor Tyndall, “ Light,” at 3; March 26th (evening), Professor 
W. C. Roberts-Austen, ‘‘ Fluids and Metals,” at 9; March 27th, 
Mr. H. Grubb, ‘‘ The Astronomical Telescope,” at 3. March 30th, 
Professor A. Gamgee, ‘‘ Circulation,” at 3; April 1st, Professor 
Tyndall, ‘* Light,” at 3; April 2nd (evening), Mr. H. Grubb, 
**Lenses and Mirrors, at 9; April 3rd, Mr. H. Grubb, “The 
Astronomical Telescope,” at 3. April 5th, general monthly meet- 
ing, at 5; April 6th, Professor A. Gamgee, ‘‘ Circulation,” at 3; 
April 8th, Professor Tyndall, ‘‘ Light,” at 3; April 9th (evening), 
Mr. W. Anderson, ‘‘ New Applications of Cork,” at 9; — 10th, 
Professor O. Lodge, ‘‘ Fuel and Smoke,” at 3. April 13th, Pro- 
fessor A. Gamgee, “Circulation,” at 3; April 15th, Professor 
Tyndall, ‘‘ Light,” at 3; April 16th (evening), Sir H. E. Roscoe, at 
9; April 17th, Professor O. Lodge, ** Fuel aud Smoke,” at 3, 
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RAILWAY MATTERS. 


THE Illawarra Railway has been opened as far as Como, thirteen 
miles from Sydney. 

Forty miles of extension of the Manitoba and South-Western 
Colonisation Railway, from Carman to Holland, were opened for 
traffic on the 15th inst. 

THE railway between Tunis and the frontier of Algeria was, on 
the 13th inst., partly destroyed by a freshet, and communication 
is constantly interrupted. 

THE contractor for the Derwent Valley Railway, the Colonies and 
India says, refuses to erect bridges in accordance with the plans 
provided by the Government unless he has a written guarantee 
that he will be held blameless for accidents. 


THE Bill for bringing about a working union between the Chat- 
ham and Dover, and London, Brighton, and South Coast Rail- 
ways, with powers to the South-Eastern Company to enter such 
union, has been definitely withdrawn for the present session, 


From the figures given by the Mersey Tunnel Company, it is 
estimated that over 300,000 people travelled in the lifts in their 
first week’s work, There were over 200,000 passengers by the rail- 
way, and nearly all of them travelled down in the lift at one 
station and up at the other. 


THE Ceylon Legislative Council was expected to close on January 
19th, when, the Colonies and India says, the Governor was to 
proceed on his journey up country with the view to inspect the tea 
districts, and to see how that industry might be promoted by the 
introduction of light railways. The Railway Extension Bill has 
been read a third time and passed. 


DISAPPOINTMENT is felt in Calcutta at the delay of the Secretary 
of State in sanctioning acommencement of the Bengal and Nagpore 
Railway. The promised line is one of the greatest importance, 
both commercial. 8 and strategically. Itis strongly supported by 
the Chamber of and the mercantile community, and it 
is understood that the Indian Government has advocated its being 
undertaken at once, 


ACCORDING to the report of the directors of the North London 
Railway Company, read yesterday at Euston, the mileage run by 
the company’s trains was 890,088 by passenger trains and 149,208 
by goods and mineral trains. The company runs twelve miles of 
line and leases five miles. Five miles are laid with four lines, 
The total cost of locomotive power was £43,496°7. 


On Tuesday a bad accident occurred in the London and North- 
Western Railway Works at Crewe. A crane was being used for 
lifting some large castings out of the steel-pits. One of the pieces, 
weighing several tons, had been lifted, when the crane and its 
foundation gave way, and, with a mass of masonry, fell upon 
several men working below. Three were found dreadfully injured, 
and it is feared the injuries of two of them will prove fatal. The 
crane is one of the largest in the steelworks, used for lifting the 
greatest weights. It is said that no extra strain had been placed 
upon it, but on one side of the building it had pulled away a large 
portion of the wall, leaving a hole several yards square. Cranes 
depending on the transverse strength of brick walls are never 
trustworthy machines, 


THE following judgment was given by the Comptroller-General 
of Patents on the 26th ult. concerning Whiteley’s railway stair 
and other treads, and similar applications of india-rubber :— 
‘* Having heard Mr. Dutton on behalf of the applicants, and Mr. 
Giles on behalf of the opponent, Iam of opinion that the alleged 
invention of the applicants is substantially the same as the inven- 
tions previously patented by the opponent, by letters patent 
Nos, 9207 and 13,457 respectively of the year 1884, and I therefore 
refuse to seal a patent on the present application.” The successful 
opponent in this case is Mr. Joseph Whiteley, of Clowes-street 
Works, Salford, the patentee of improvements in india-rubber 
steps, treads, noseings for stairs, steamship and railway carriage 
steps, matting, flooring, and wearing surfaces. 


THE report of the directors of the Midland Railway Company to 
be presented te-day, shows that the company possessed at the end 
of December, 1885, 1732 engines, 1440 tenders, 332 first-class car- 
riages, 893 composites, 1199 third-class, 76 travelling post-office 
tenders and vans, 352 horse-boxes, 318 carriage trucks, 540 pas- 
senger brake vans, or a total of 3710 passenger train vehicles. Of 
goods wagons the company possessed 1485 cattle trucks, 35,231 
goods wagons, 1124 covered goods wagons, 39,027 coke and coal 
trucks, 18 creosote tanks, 2035 timber trucks, 1049 brake vans, or 
a total of 79,969 vehicles for merchandise and mineral traffic. The 
horses and carting stock included 3166 horses, 2297 drays and 
carts, The total receipts amounted to £3,846,019 16s. The loco- 
motive power cost £533,977 16s., of which £116,493 10s. was for 
coal and coke. The completed miles of railway owned by the 
company reached 166125, and the miles worked by the company’s 
engines reached 1852, The total passenger train mileage was 
7,271,324 and goods 10,100,979, or a total train mileage of 
17,372,303, 

THE supporters of the St, Gothard Tunnel, says the Paris corre- 
spondent of the Ziimes, are now taking advantage of some petty 
accidents to begin a bitter war against the defenders of the Mont 
Cenis Tunnel. It will next, perhaps, be Mont Cenis which in its 
turn will launch against St. Gothard the insinuations of which it 
now complains. The truth is, that the Lyons Railway Company 
is not bound to pass Mont Cenis. Its engines stop at Modane, 
and it is Italy which is bound under international treaties 
to work the railway between Bardonnechia and Modane, 
Now, as for some time asphyxia and death under Mont Cenis 
have been spoken of, careful inquiries show their utter base- 
lessness, The Italian company has employed Beugniot engines 
and a well-known fuel for the goods trains. Now these remain a 
long while in the tunnel, and it has twice happened that the 
railway officials accompanying them have suffered from serious 
symptoms of asphyxia in consequence of the character of the 
engines and the fuel used, and also in consequence of the casual 
state of the atmosphere ; but the two sufferers promptly recovered 
on getting out of the tunnel. Immediate complaints, however, 
were made by the French company, and the Italian company 
changed both engine and fuel. Since this was done no incon- 
venience has been reported. It should be added that these acci- 
dents have not occurred to the passenger trains, 


On Tuesday the half-yearly meeting of the Forth Bridge Rail- 
way Company was held in Edinburgh. The chairman, in moving 
the adoption of the reports, said the works of the bridge were pro- 
gressing satisfactorily, the foundations being very nearly ready for 
the superstructure. He congratulated the shareholders on the 
very successful way in which the foundations had been laid, and 
expressed the hope that the superstructure might go on equally 
favourably. The engineer’s report stated that the twelve great 
piers for carrying the 1700ft. spans were finished with the exception 
of a few courses of masonry on the Inchgarvie south-east pier and 
the Queensferry north-west pier, the work on the latter pier 
being much delayed by the tilting and subsequent bursting of 
the caisson. All the other piers were built to the height of the 
under side of the viaduct girders. On the north side of the Forth 
the five girders were being raised gradually to the required height, 
and although the length of the girders is 800ft., and the weight 
1000 tons, they were lifted in one piece by the hydraulic appliances 
provided as easily and as safely as a small girder was lifted by an 
ordinary crane. On the south side of the Forth the viaduct girders 
were ready to be lifted in the same manner. During the past six 
months about 6500 tons of steel had been delivered at Queensferry. 
‘The report was adopted, and the meeting authorised the conversion 
into stock of the existing shares in the capital of the company. 
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arliament for the purpose of extendjpg the time for the comple- 
tion of the Forth Bridge Railway, , 








NOTES AND MEMORANDA. 


THE conductivity of serpentine is very variable ; the value of its 
specific resistance in terms of the mercury unit is found to lie 
between the limits of 20 and 30,000 millions ; its use as a perfect 
insulator is thus undesirable. Marble does not appear to conduct 
electricity under any observed conditions. 


THE specific conductivities of potassium and sodium hydroxides 
are approximately equal, as also those of the halogen and nitric 
acid. Solutions of ammonia and of phosphoric and acetic acids 
are exceedingly bad conductors. The curve representing the con- 
ductivity of sulphuric acid shows minimum points of inflexion 
corresponding with the formation of the monohydrate H, SO,, H,O. 
the pure acid H, SO,, and the anhydride respectively. The tem- 
perature coefficients of alkalis and acids, with the exception of 
sulphuric acid, are also (Journal of the Chemical Society) approxi- 
mately equal, 


In their report on the river water supplied to London during 
January, Mr. William Crookes, F.R.S., Dr, William Odling, and 
Dr. C. Meymott Tidy say :—‘‘ Despite the flooded state of the 
rivers, consequent on the thawing of the late heavy fall of snow, 
there was not any appreciable increase in the proportion of organic 
matter present in the water supply of the month; the mean 
amount of organic carbon found in the Thames-derived supply 
being ‘183 part in 100,000 parts of the water, as against a mean 
amount of ‘170 part in the preceding month. ‘The increased 
storage capabilities and improved filtering arrangements now avail- 
able to the companies seem to have rendered the effects of the 
varying state of the river itself, for the most part, far less marked 
than was commonly noticeable even but a few years ago.” 


AT a recent meeting of the Physical Society a paper was read on 
‘*Some New Forms of Calorimeters,” by Professor W. F. Barrett. 
These instruments were constructed for the accurate and ready 
determinations of specific heats, notably those of liquids. In the 
first form the bulb of a thermometer is blown into the form of a 
cup, of about 4¢.c. capacity, which thus acts as a calorimeter. 
Into this cup the liquid is dropped directly from a burette, its tem- 
perature being observed by a thermometer in the burette, the 
mouth of which is closed by the end of the bulb of the thermo- 
meter, which is ground, and thus acts the part of a stopper, so 
that on raising the thermometer the liquid flows from the burette 
into the cup. The thermometer itself forms a balance ; the hori- 
zontal stem acting as the beam 1s supported by a knife edge, and a 
pan is attached to the further end, by the addition of weights to 
which the weight of liquid added can be ascertained. In the 
second form a simple thermometer with a large bulb is used, the 
latter dipping into a silver vessel, into which the liquid is intro- 
duced as before. Professor 8. P. Thompson exhibited a glass 
calorimeter, similar in construction to that of Favre and Silber- 
mann. Water is used instead of mercury, the great density of 
which renders it unsuitable for use in so large a glass vessel. 


A LECTURE was recently delivered to the Chemical Society on 
** Methods of Bacteriological Research from a Biologist’s Point of 
View,” by Dr. Klein, F.R.S., who said that the enormous amount 
of work that has been done by chemists since the memorable 
investigations of Pasteur on fermentation and putrefaction, if 
viewed in the light of the modern bacteriological methods, is in a 
great measure unsatisfactory and imperfect, more so than will be 
conceded by chemists. Specific chemical action is ascribed to cer- 
tain organisms, because these were found present in the substances 
examined, no regard being paid as to whether these organisms were 
alone active or whether they were only concomitant and dependent 
on the activity of others. To determine whether a definite 
chemical process is produced by a definite organism, and which, it 
is necessary to prove—(1) that the substances to be acted upon are 
at the outset free of any accidental organism ; (2) that the par- 
ticular organism to which the definite chemical activity is ascribed 
is the only one concerned in this process, The methods used must 
fulfil these elementary conditions, that is to say :—(1) The mate- 
rials used must be sterile at the outset, and protected from acci- 
dental contamination ; (2) the specific organism must be obtained 
in pure cultivations, and this purified organism must be capable of 
producing the specitic chemical change. Viewed in this hyht few 
of the assertions hitherto made bear criticism. 


AN early prediction (1862) of the decay of the Egyptian obelisks 
when removed, was made by Dr. Alfred Stelzner, of St. Petersburg. 
**You know, perhaps, that the Alexander column in St. Petersburg 
was transported from Finland to St. Petersburg in the thirties or 
this century at a senseless cost, and, with the assistance of thou- 
sands of men, was erected. But even in afew years the granite 
did sad honour to its Finnish name of ‘ Rappakivi,’ i.¢., the lazy- 
stone. The granite commenced to weather, and weathered merrily 
on in spite of all technical and scientific commissions ; and one can 
well say that the years of the proud monument are numbered. 
General Helmersen says the granite contains many large felspar 
crystals. But the felspar is triclinic, and therefore expands, 
under the great differences of temperature between the St. Peters- 
burg summer and winter, differently in the directions of its three 
axes; hence comes the crumbling, owing to the uneqnal molecular 
movement throughout the entire mass of the monolith. If this 
explanation is correct, then from the similarity of the rocks from 
Finland and Syene, and the great differences between the summer 
and winter temperature which exist also in New York, an unsus- 
pected danger threatens the old Egyptian monolith, which has 
always hitherto stood in a mild and equable climate. Perhaps, 
also, it will succumb to the weakness of old age, for the London 
Needle of Cleopatra is said to be beginning already to crumble in 
its new home.” 


AccoRDING to General Abbott’s Report on the Flood Rock Explo- 
sion, 48,537 lb. of dynamite No. 1 and 240,3991b. of rackarock, 
equivalent in all to about 150 tons of dynamite, were stowed away 
in the galleries within the rock, and simply a touch on a telegraphic 
key by little Miss Mary Newton set the whole mass into instant 
explosion. At all the observing stations the observers watched a 
surface of mercury in which the reflection of some small, well- 
defined object could be seen. The arrival of the disturbance shook 
the mercury, and caused the reflected images to disappear. The 
reports generally agree that the maximum of disturbance was very 
quickly or immediately reached, and none of them express serious 
doubt of the accuracy of their determinations. The following 
table exhibits the results :-— 











Princeton, N.J. eo ce ce es | 48+ | 51 


| Distance | Interval | Velocity in 
Station. | in of trans- | miles per 
/ miles, toission. second. 

Willet’s Point, L.I. eo ce oe | 8°33 8°5 | 0°98 
Pearsails » ie” ek 16°78 ou } 2°54 
Bay shore ” tea pee 26°65 13°0 | 2°82 
Patchogue ” sas ee we 48°52 154 | 3°15 
Goat Island, R.I. .. «2 «- « 144°89 58°8 | 2°46 
Harvard Observatory, Mass. ee 182°68 219°8 | 0°83 
( 13°6 | gl 
West Point, N.Y. .. «2 «2 o 42°34 10°9 | 3°88 
| (io-9 | 3°88 
. ry =geor | § 45°0 8°88 
Hamilton Coll., N.Y. .. .. .- 174°87 1 45°2 3°86 
0°94 


These wave velocities are anything but accordant, and no satisfac- 
tory reason can be given for their variation; but they all agree 
in showing velocities that are higher than those deduced from 
observations on natural earthquakes ; and from this General Abbott 
feels confirmed, in his deductions from the explosions of certain 
torpedoes and at Hallett’s Point in 1876, that the more yiglent the 
initial shock the higher is the velocity of transmission, 





MISCELLANEA, 


On Monday, 22nd February, at 7.30 p.m., at Exeter Hall, Mr. T. 
Graham Gribble will give a lecture ‘On American Pin-connected 
Truss Bridges.” 

Messrs. CHUBB AND Sons have been appointed makers of 
strong rooms, safes, and locks to the Colonial and Indian Exhibi- 
tion Commission. 

Messrs. WARD, Lock, AND Co. are about to publish a new 
popular library of literary treasures. The aim is—a popular library 
of the choicest literary treasures to be found in the English language 
at threepence. 


THE Bulls Bridge Ironworks, Moxley, has just passed into the 
hands of Mr. Jeavons, of Harris and Jeavons, Bradley. The late 
proprietors—Mr. W. Molineaux and partners—will confine their 
operations to their Caponfields Works, where they will somewhat 
increase their out-turn of sheets, hoops, strips, and bars. 


A DIAGRAM, showing at a glance the rise and fall in the average 
= of English pig lead from 1767 to 1885 has just been pub- 
ished by Mr, T. Sopwith, M.1.C.E., and he has also published one 
showing the average prices of copper, spelter, and Spanish lead 
in England since 1855. Some quantity statistics are also given on 
this diagram. 

APROPOS of nomenclature and definitions, the Electrical World 
says that several of our transatlantic contemporaries have entered 
into a discussion of the definition of ‘‘ primary” and ‘‘ secondary” 
battery. While there can be little room for ambiguity in regard 
to their practical application, the terms might as well be definitely 
adjudicated upon. 

MEssks. JOSEPH RODGERS AND Sons, the well-known cutlery 
establishment, have declared a dividend of 12 per cent. per annum, 
against 144 per cent. last year. Messrs. John Round and Son— 
silver and electro-plate—have declared 10 per cent. per annum, 
which is at the same rate as last year. Messrs. Round and Son 
have added the Britannia metal to their other business, 


THERE is little ground for surprise at the progress made by the 
electric light in America when the price paid for gas is considered 
A list of the prices per thousand cubic feet shows that the lowest 
price charged is 4s,, namely, at Baltimore, Pittsburgh and Chicago. 
From this price it ranges up to 16s, at Galveston and San Antonio, 
_— The most usual price is 10s., and an average may be taken 
at 8s, 


A “‘Sun-and-Planet ” engine, designed by James Watt, has still 
a place in the famous brewery of Messrs. Whitbread and Co. in 
Chiswell-street, and is still performing the duty for which it was 
constructed in 1785. The City Press says :—‘* Though there have 
been alterations to increase its power, all the principal parts 
remain as they were originally manufactured. A metal tablet 
affixed to the engine gives an account of its invention and history. 


AN excellently-executed coloured diagram, showing at a glance 
the actual prices and average prices and quantities of make, 
import and export of iron and steel in different forms in 
England since 1830, has been published by Mr. W.G. Fossick. 
The diagram is the most elaborate of its kind, and has now been 
published several years. It was designed and compiled by Mr. 
R. R. Mabson, F.G.S., and besides the statistics, a chronology of 
events since 1830 is given. 


Ir is stated in Canada that an independent system of electric 
telegraph will soon be opened by the Canadian Pacific Railway 
Company. As a commencement the company is already erecting 
between Montreal and Winnipeg wires of exceptionally large 
capacity, and when completed these two cities will be in as close 
and quick communication as are Toronto and Montreal. The 
facilities of communication, too, between Montreal and Ottawa, 
already large, are in process of being more than doubled. 


Tue American Iron Association reports that 4,529,869 tons of 
American pig iron were produced in 1885; this amount showing a 
decrease of 59,744 tons, as compared with the return for 1884. 
Much greater activity was shown in iron making during the last 
half of 1885 than in the first half. The unsold stock of pig iron 
at the close of 1884 was 593,000 tons, which on June 30th last had 
increased to 692,916 tons. But the better demand had diminished 
this stock at the close of 1885 to 416,512 tons. Two hundred and 
seventy-six furnaces were then in blast, and 315 were idle. 


THE Archbishop of Canterbury has promised to deliver to the 
students of the Metropolitan Drawing-classes the Queen’s prizes, 
awarded by the Science and Art Department, South Kensington. 
The meeting will take place on Friday, March 5th, at eight o'clock, 
in the Memorial-hall, Farringdon-street. ‘These classes, which are 
held in twenty-four centres, consist of about 800 working men, 
who are taught in evening classes the principles of drawing and 
construction, as applied to the building and engineering trades. 
Each class is under the management of a local science committee. 
Mr. W. Busbridge is the superintendent of the classes, 


ON Tuesday afternoon some excitement was caused in Liverpool 
by the collapse of part of the building which was being erected in 
the suburbs for the purpose of the Shipping Exhibition. The 
building is that in which the Antwerp Exhibition was held. A 
considerable portion of the iron framework had been erected, 
when two bays forming the north-western or foreign annexe 
collapsed, and fell with acrash. A large number of men were 
working on the lower portion of the building, and those who were 
aloft were thrown to the ground with much violence. In all 
sixteen columns with the attached girders and beams bearing the 
roof fell in, and eighteen men were injured. One man has died, 
and the condition of several of the rest is stated to be extremely 
precarious. 


THE report of the President of the Board of Trade upon the 
working of the Boiler Explosions Act, 1882, for the twelve months 
which ended on June 30 last, has heen issued as a Blue-book. By 
the forty-three explosions which were reported upon during the 
year, forty persons were killed and sixty-two injured. The causes 
of the explosions are broadly classified as follows :—Deterioration 
or corrosion of boilers and safety valves, twenty cases; defective 
design or construction of boiler or fittings, eleven ; shortness of 
water, four ; ignorance or neglect of attendants, four ; and mis- 
cellaneous, four. It was not found necessary to institute legal pro- 
ceedings under any section of the Act during the year, and no 
formal inquiry of the kind provided for by section 6, sub-section 
2, was held, the preliminary investigations having been found fully 
sufficient to trace the explosions to their true causes, 


From plans by Mr. E. Pritchard the new waterworks at 
Wellington have been carried out and are now practically com- 
pleted. The population to be supplied is or may be 5000, and 
fifteen gallons per head per day needs a daily supply of 75,000 
gallons, This is to be pumped in ten hours at a rate of 125 
gallons a minute or 7500 gallons per hour. The highest part of 
the town to be supplied has a surface level of 260ft. above datum, 
the lowest portion being 190ft. The level of the spring or the 
ground near the spring is 207ft.; the level of the ground at 
pumping siation 196ft.; the surface level of the ground of the 


| water tower at Rockwell-green 250ft., and the water level of the 
' tower 320ft. The hill district represents 500ft. to 600ft. above 


that level. The spring from which the water is obtained is 
situate at Westford. The water comes from the red sandstone, 
and the quantity yielded in the driest season 75 gallons 
per minute. In the construction of the well other springs 
were found, and diverted to the main spring. The pump- 
ing machinery, which has been supplied and erected by the Glen- 
field Company, Kilmarnock, comprises two 9-horse power Otto 
gas engines, with two independent sets of three-throw pumps, the 
extreme pumping lift being 130ft. To work the engines @ com- 
plete set of gas-making plant has been provided, adjoining the 
engine-house, by the Dowson Economic Gas Company, 
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TO OORRESPONDENTS. 


Registered Telegraphic Address—‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in THRE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

A Susscriper (Ballina).— No. 

J. R. C.—Thanks. Well-known. 

N. V.—J/ the surveyor is acting within the terms of the svecification you have 
no remedy. If he is not, consult a solicitor. 

T. A. (Littleborough).—J/ you like to send us a description of your invention 
in confidence, we shall be happy to advise you. 

8. D.—We cannot recommend special firms. If you advertise for what you 
want you will obtain a large number of answers, from which you must 
select according to your own judgment. 

J. P. anv 8.— Your query would only evoke a host of replies from inventors, 
each claiming that what he had to sell was the best. You would obtain no 
information of any value. Nor is it, indeed, possible to answer your 
question ; so much depends on the conditions under which the boiler is used 
and the nature of the fuel burned. 

Younea Fitrer.—It is probable that your watch can only be demagnetised by 
a watchmaker, In some cases watches have been made all right by holding 
them in a horizontal position close to the field magnet of a dynamo, 
turning them rapidly round between the singers, and slowing withdrawing 
the watch at the same time from the magnet. If your watch is very bad you 
cannot make it worse by trying this. 





STEEL BAR3. 
(To the Editor of The Engineer.) 
8rr,—Can any of your readers inform me where I can obtain a few 
Siemens or Bessemer steel bars, &c., at a small advance on the price per 
ton? INITIAL, 


COMPRESSED PAPER. 
(To the Editor of The Engineer.) 

Sir,—-I shall be glad if any of your readers can give me the address of 
makers of compressed paper, or other composition, which can be moulded 
into rollers, and which is not affected by exposure to the weather. 

February 17th. Jd. ® 
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MEETINGS NEXT WEEE. 

Tue InstITUTION oF CiviL ENGINEERS, 25, Great George-street, West. 

r, 8.W.—Tuesday, Feb, 23rd, at 8 p.m.: Ordinary meeting. Paper 

to be further discussed, ‘‘ The River Seine,” by Mr. L. F. Vernon-Harcourt, 

M.A., M. Inst. C.E. Friday, Feb. 26th, at 7.30 p.m.: Students’ meeting. 

Paper to be read, ‘‘ Stability of Voussoir Arches,” by Mr. Henry A. Cutler, 

Stud. Inst. C.E. Mr. William Henry Barlow, F.R.S., Past-President Inst. 
C.E., in the chair. 

Society or TELEGRAPH ENGINEERS AND ELFcTRICIANS, 25, Great 
George-street, 8.W.—Thursday, Feb. 25th, at 8 p.m.: Continued dis- 
cussion “ On.the Self-induction of an Electric Current in Relation to the 
Nature and Form of its Conductor,” by Professor D. E. Hughes, F.R.S , 
president. 

Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
Feb. 22nd, at 8 p.m.: Cantor Lectures. ‘‘ Science Teaching,” by Professor 
F. Guthrie, F.R.8. Lecture I1.—Knowledge about common stuffs and 

" ednesday, Feb. 24th, at 8 p.m.: Twelfth ordinary meeting. 
‘The Employment of Autograpbic Records in Testing Materials,” by 
Professor W. C. Unwin. Thursday, Feb. 25th, at 8 p.m.: Applied 
Chemistry and Physics Section. “ oh aor ny! and the Spectroscope in 
o, Applications to Chemical Analysis,” by Professor W. N. Hartley, 
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GOOD AND BAD CHAINS, 


THE correspondence evoked by the article “ On Chains ” 
which appeared in our impression for January 22nd, leaves 
no room for doubt that very disgraceful frauds are 
perpetrated in the chain trade; and we are not surprised 
to tind respectable firms beginning to ask that some steps 
should be taken to put a stop to practices which cannot be 
too vigorously reprobated. It is much more easy, how- 
ever, to ask that something should be done, than it is to 
say what that something should be. We publish to-day a 
letter which suggests that the Employers’ Liability Act 
should be extended to shipowners. It is clear, however, 
that if such an extension of the provisions of the Act were 
to take place at all, it must extend beyond chains and 
anchors. In a ‘word, it must be thorough. We are 
by no means prepared to advocate any such legis- 
lative interference with shipowners. The matter has 
already been discussed in connection with Mr. Chamber- 
lain’s proposals; and it was easily shown that little 
analogy exists between the case of an employer on shore 
and an employer at sea. The operation of the Act 
as against the latter might be, and probably would be, 
productive of great heaaiies But we are disposed to 
think that some scheme might be formulated by which the 
Marine Department of the Board of Trade could do more 
than has yet been done to ensure proper cables and anchors 
being used. As matters stand at present, chains are sold 
which are said to be of excellent iron, whereas they are 
mere rubbish. The existing system of test appears to be 
quite inadequate to secure good chains. For example, 
there are cables in the market which will stand the proof 
test, and yet have been known to break when suffered to 
fall on a ship’s deck, and to give way like cast iron if 
twisted when an anchor is being weighed. Such chains 
are made of iron which has no ductility. It will 
probably stand 20 to 2f tons in the testing machine, 
and break with an extension of about 3 per cent. 
Chains tested at Lloyd’s proof-houses have not only to 
stand a sufficient tensile strain, but to undergo a searching 
examination as well; and the fact that these proof-houses 
are the terror of the dishonest maker is shown by the 
number of private testing places established in all parts of 
the country where chains are made. The Board of Trade 
ought to be empowered to insist on all cables and chains 
used for any purpose involving risk of life being tested 
either at a Government proof-house or a Lloyd’s proof- 
house. It may be said that the chain really tested wowd 
have another substituted for it: but it would not be im- 

ssible to provide a private mark, to imitate which would 

e felony. Watch chains can be bought, every link of which 
is hall marked, and it would involve very little trouble 
or expense to hall mark, so to speak, every link of a large 
cable and every tenth link or so of smaller chain. This 
would secure the use of good ground tackle at sea; and as to 
chains used on shore it might easily be made, under the 
Employers’ Liability Act, to go hard with any employer 
who could not prove that a broken chain had passed the 
Board of Trade test. We by no means assert that these 
suggestions are the best that can be made. They are the 
best and most practical with which we are acquainted. It 
rests with our correspondents to suggest other plans. 

In dealing with this important question it must not be 
forgotten that the chain makers are not the only people to 
blame. The receiver is as bad as the thief, and the pur- 
chaser who cuts down prices to impossible figures cannot 
be surprised if he gets an inferior article, as pointed out by 
Messrs. H. P. Parkes and Co. There are cables and 
chains offered for sale at a price which would not pay for 
the bar iron of which they profess to be made. These 
chains are knowingly bought by many persons, because 
they can assert that they have used every precaution to 
obtain excellence, and they are too wise to ask questions. 
It suffices for their purpose that they have had invoiced to 
them such and such chains made of iron carrying a brand 
with a world-wide reputation. As to what the price of such 
iron may be, they do not trouble their heads, Others, 
again, buy innocently in sheer downright ignorance; they 
have no knowledge whatever of the price of iron. They 
take what they get, and are quite content that they have 
done their best. We were once asked by a man 
why he should give a long price for chains when he 
could get the best in the market for a short one; and 
we have no doubt whatever that he believed he got 
what he ined for, and considered himself a very 
clever fellow too. We know that an incredible amount 
of ignorance exists among users of chains of all kinds 
concerning what they ought to cost; and we have not the 
smallest doubt that the correspondence now going on in 
our columns will do more to prevent fraud, for a time at 
all events, than legal enactments could. To large numbers 
of our readers the revelations contained in our columns 
have, beyond question, come with a rude shock. The 
proper course to be pursued by the honest chain and cable 
makers is to diffuse, as fully as possible, information con- 





cerning the difference between good and bad chains. For 
instance, some of our correspondents ought to give the 
actual figures showing the net cost of chains and cables of 
good and of bad iron. Purchasers would, from these 
figures, see at once that nothing but rubbish can be sup- 
plied at the prices but too often paid. 

This case presents itself in a two-fold aspect. We have 
to consider the action taken by both the maker and the 
purchaser. That the latter wants a good chain at a low 
price is proved by the fact that he always expects to get a 
chain made of some iron with a fine reputation. We are 
informed that it is very difficult to sell a cheap chain unless 
it professes to be a good one; and, curiously enough, in 
some cases the cheaper the chain the more anxious is the 
purchaser about the brand. There are always people who 
believe in getting bargains. In the chain trade, at any 
rate, they do a great deal of harm, for they hold out a 
premium to dishonesty. Such men require to be protected 
against themselves. Other purchasers pay fair prices, and 
ought to get much better chains than they do. These men 
require to be protected, not against themselves, but against 
the chain-makers, and how best to do this is the crucial 
point. The “hall-marking” of chains, which we have 
suggested, would be fatal to dishonesty in manufacture. 
The chain would have to be what it professed to be, or it 
would not stand the test. The price would, however, be 
augmented, and against this very strong objections would 
no doubt be urged in certain quarters. There is, however, 
really no objection to the use of cheap and presumably 
bad chains under certain conditions. No such conditions 
exist on board ship, and on land a bad chain would be 
used at the owner’s pecuniary risk. 

Sailors and workmen are, however, not the only 
individuals who have a grievance against the fraudulent 
chain-makers or sellers. Firms of high reputations are 
seriously injured. Not only do they lose the sale of iron 
which they ought to sell, but the stuff actually sold ruins 
reputations that have taken generations to acquire. The 
extent to which frauds of this kind are practised is not 
fully understood. Not long since a member of a firm of 
ironmasters met for the first time a broker in a large way 
of business. The latter in the course of conversation 
said, “ Well, we ought to see more of each other, for I 
sell « good deal of your special brand.” “ Indeed,” was 
the reply, “I did not know that. How much do you call 
a good deal?” “ Well,” answered the broker, “ I disposed 
of about G00 tons last year.” The iroumaster pondered 
over this thing, and on returning he referred to the 
books of the firm, and found that the broker had really 
purchased from the firm just 30 tons. We leave our 
readers to explain the discrepancy. Possibly the broker 
had purchased 570 tons of the special iron from some 
other broker. Possibly he had not. The story is true, 
however. It is, we think, time that a determined 
effort was made by first-class firms to put an end 
to the frauds which are slowly sapping their vitals. 
We could name one brand of iron now which has for a 
very long period indeed enjoyed a splendid reputation, and 
the sale of which in one district abroad promises soon to 
be at an end; and this simply because the market in ques- 
tion has been flooded with worthless rubbish bearing the 
celebrated brand in question. The very name of this iron has 
become a bye-word and a reproach, and its place is being 
filled by German bars. We have no doubt that this is 
in no sense or way an isolated case. If the respectable 
firms would take the trouble to make facts known, and 
above all if they would band themselves together to hunt 
down and prosecute with the utmost rigour everyone 
trading on their reputations, a great change for the 
better would soon be wrought. If this is not done 
very serious consequences may be anticipated in coun- 
tries and districts where English iron now finds a good | 
market. Let us, for example, take Burmah. All eyes 
are centred on it as a splendid future market. Eastern 
nations can make no use of an inferior iron. What 
will happen to the reputation of English iron if Burmah 
is flooded with wretched bars which will work neither 
cold nor under the hammer; at once red short and cold 
short, and bearing the brands of the best houses in 
England? Will not the natives be quick to say—‘ If this 
is the best iron England can make, we must look else- 
where for a supply?” Vigorous action is needed to puta 
stop to frauds which have been suffered to assume serious 
proportions. May we hope that the ventilation of the 
whole subject in our pages will be only the first step 
towards the wished-for end ? 


UNAPPROVED ARMOUR-CLADS, 


One of those awkward things designated “an open 
secret” has lately appeared with regard to the projected 
armour-clads the Trafalgar and the Nile. These two 
ships, the construction of which is just being commenced, 
will be the largest ships in the British Navy, and will each 
cost, with her armament, a million sterling. It might 
be supposed that the construction of these enormous and 
costly vessels would not be entered upon without the most 
careful consideration of everything which can appertain to 
their efficiency as engines of war. Larger than the 
Inflexible—though not to any marked extent—these ships 
might be expected to embody, in their structure and 
equipment, the most advanced ideas as to offensive and 
defensive power. In nothing ought these ships to fall 
behind their competitors, whether at home or abroad. 
Yet on the very threshold of this affair we are met with 
the astounding statement that the design on which these 
two sister ships are to be constructed is minusthe approval of 
the late Director of Naval Construction, Sir N. Barnaby, 
and also of that gentleman’s successor, Mr. W. H. 
White. Neither of these eminent naval architects identities 
his reputation with these coming armour-clads. Neither 
one nor the other designed them, and we believe we are 
right in saying that the opposition of Sir N. Barnaby to 
the construction of these ships was and is of a very 
emphatic character, With regard to Mr. W. H. White, 
it may be sufficient to say that he simply with- 
holds his concurrence from the proposal to build ships 
of such a type. The question arises, therefore — 
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Who designed these ships? Not only so, but who is to be 
held responsible for them when they are finished? The 
design could not have dropped from the clouds ; but we 
fear that the responsibility concerning it is of a very hazy 
description. We need not suppose that the design is 
actually bad per se. It is sufficient to fear that it is bad 
relatively. A Lord Mayor’s coach might be very admi- 
rably planned aud properly built, but it would be a very 
poor substitute for a locomotive. This is the kind of 
objection which applies to the Nile and the Trafalgar. 
They may be very good ships in themselves, but the 
British Navy wants something else. As the most costly 
and the largest ships in the whole fleet, they ought not 
merely to exhibit superiority to the other ships of the 
navy, but they ought to show the maximum effect 
producible from the expenditure that is to be devoted to 
them, In this they will infallibly fail, and their inception 
is marked by absurdity, as falling dismally short of what 
is required of the latest and most costly of British iron- 
clads. : 

We shall doubtless be asked.for the particulars on which 
this indictment is founded. First, with regard to the 
armour. It is said that these ships are to have steel-faced 
armour 20in. thick. This is no great achievement, seeing 
that the Inflexible has armour of 24in. The latter, being 
of iron, is probably inferior to the steel-faced plates of the 
new ships. But why not retain the thickness of 2ft. as a 
maximum, and couple with this the increased resisting 
power due to the face of steel? The 110-ton guns of 
the Italian Navy have penetrated 19in. of steel-faced 
armour, so strongly backed that we may rest assured the 
20in. on the Trafalgar or the Nile would yield to the blow. 
But this does not end the story. The armour is not 20in. 
everywhere. A concession has been made to Sir Edward 
Reed by lengthening the belt along the water-line, with 
the inevitable result of thinning the armour upon the 
citadel. As a consequence, the heart of the ship is acces- 
sible to the enemy’s fire. It is putting armour upon a 
man’s legs and thinning the breastplate. The man may 
save his shins and get his heart pierced. After all, the 
belt does not extend the whole length of the ship, 
at least one-third of the water-line being left with- 
out this defence, the sole protection there being the 
under-water armoured deck, for which Sir E. Reed 
generally expresses such profound contempt. From a con- 
sideration of the armour we may proceed to a survey of 
the guns. Here, indeed, we witness a falling off of a most 
extraordinary character. The Inflexible carries her four 
guns of 80 tons each. But these two armour-clads, 
embodying somebody’s latest ideas, are to have nothing 
heavier than breech-loaders of 66 or G8 tons, four being 
in each ship, carried in two turrets. That these guns are 
more powerful than those of the Infiexible is no answer 
to the objection that they are not so powerful as they 
ought to be. How do they stand in comparison with the 
110-ton guns of the Italian fleet? Even ourown Benbow, 
one of the despised “Admiral” class, will carry a 
couple of 110-ton guns. Again, in the element of speed 
what do we find? The projected rate is 16 knots. An 
attempt is made to get up a belief that the speed will 
be 18 knots. But this is mere conjecture, and when we 
remember that the practice now is to make the contractor 
specifically undertake the highest practicable speed, or 
very nearly so, there is no reason to expect that the coming 
ships will exceed the proposed rate by any important 
amount. Perhaps half a knot more may be looked for, but 
nothing further is probable. That the wish should be 
father to ,the ‘thought concerning this higher rate of speed 
is readily accounted for. The Italia, just about to com- 
mence her steam trials, is expected to realise 18 knots, and 
anything less from the British ships would be intolerable. 
Commenced eight or nine years ago, the Italian monsters, 
Italia and Lepanto, took their start in a period when there 
was less light on the armour-clad question than now exists. 
The year 1886 is not as 1877 or 1878, so far as naval 
armaments are concerned. We do not say that a ship 
of 12,000 tons displacement can be reasonably expected to 
vie upon all points with one of 13,500, but assuredly she 
ought not to lag so far behind as to carry guns of 68 tons 
instead of 110 tons, and to have a speed of 16 knots as 
opposed to 18, with armour somewhat thinner than that of 
the foreigner. 

We grant that the armour-clad question is one of great 
difficulty. So it has been from the first; but more 
especially now. The difficulty culminates at last in a 
couflict of opinion between the Board of Admiralty and 
its technical advisers. It may be said that the question is 
rather one of policy than of naval architecture. To a 
certain extent this may be true, yet one element overlaps 
the other ina manner which renders a complete severance 
impossible. Sir N. Barnaby does not absolutely object to 
armour-clads, neither does Mr. W. H. White. But seeing 
that we have a certain number of armour-clads already in 
the navy, the question arises as to what is the real need of 
the present hour. The two authorities just named are 
perhaps better able to estimate the merits and defects of 
different classes of ships than the usual members of a 
Board of Admiralty. Minds technically trained may be 
supposed to discern with peculiar readiness the weak points 
in a ship of given design. The defects which now beset 
the armour-clad are doubtless realised with peculiar 
keenness by those who have most to do with the 
introduction of such ships. If ever there was need 
for a Committee of Inquiry into this matter, it is now. 
Some years ago we had a Committee on Designs for 
Ships-of-War. Such a committee need be appointed 
again, and there is this happy feature with regard to the 
suggestion, that it has the support both of Sir E. Reed 
and Mr. W. H. White, while to these names may be doubt- 
less added that of Sir N. Barnaby. In the current num- 
ber of Harper's Magazine Sir E. Reed has an article on 
“The British Navy,” which partially revives the old con- 
troversy concerning the Inflexible, and reiterates to the 
full the furious criticisms put forth by the writer in his 
letters to the 7imes with regard to the “ Admiral” class 
of armour-clads as well as other ships. Sir Edward 
declares that the “whole series of so-called first-class iron- 





clads, of which only about one-third of the length has 
been protected by armour, are quite unfit to take a place 
in any European line of battle.” The present condition of 
the British Navy is spoken of as “deplorable.” One cause 
of this degeneracy is said to be the sustained attempt of 
successive Governments to keep the naval expenditure 
within or near to a fixed annual amount. Hence, the size 
and cost of our first-class ships have been cut down to suit 
a financial pressure. Of course, this argument makes no 
reflection on the naval architects concerned in designing 
the ships in question.. But Sir E. Reed complains that 
another source of mischief has consisted in reducing the 
extent of armour carried by the principal vessels, rendering 
them, in his opinion, quite unfit to take part, with any 
reasonable hope of success, in any general engagement. 
Certain ships which the authorities consider to be armoured 
Sir E. Reed refuses to recognise as such, and in this 
way as many as a dozen are struck off the list, namely, 
the Ajax, Agamemnon, Anson, Benbow, Camperdown, 
Collingwood, Colossus, Edinburgh, Howe, Rodney, Im- 
perieuse, and Warspite. To this there is an addition of 
two ships of 10,400 tons displacement, with 18in. armour, 
and five cruisers of 5000 tons displacement, with 10in. 
armour, recently ordered by the Admiralty to be built by 
contract. The objection to these ships is that, although 
they have some armour on their sides, “they are liable 
to capsize at sea from injuries inflicted on their un- 
armoured parts.” The Inflexible is omitted from the list, 
“out of compassion upon those officers of the Admiralty 
who have long ago repented those trying compromises 
with conscience, by uid of which they expressed some 
slight confidence in her ability to float upright with her 
unarmoured ends badly damaged.” With this sarcastic 
stroke, Sir E. Reed intimates that although his condem- 
nation of the Inflexible has been refuted by a thoroughly 
qualified tribunal, he is “of the same opinion still.” 

That Sir E. Reed should be thus disposed to criticise 
ships which do not represent his own ideas, is, of course, 
to be expected. But to this we have now to add that two 
responsible advisers of the Admiralty are far from satis- 
fied with certain recent designs. Sir N. Barnaby is free 
now to say what he likes, but the question is not merely 
one between himself and Sir E. Reed. These two autho- 
rities may controvert each other to any extent, but the 
interest of the public lies in knowing what is the real 
state of the Navy, and what are the prospects for the 
future. If our ships are defective, as Sir E. Reed 
declares, the fact should be placed beyond the reach ot 
controversy. If the attack is unreasonable and ground- 
less, let the public mind be reassured. If the coming 
Nile and Trafalgar, though uncondemned by Sir E. Reed, 
are not what they ought to be, let the design be 
altered while alteration is practicable. A properly 
constituted committee to investigate all these points is 
the need of the hour. If such a committee should be 
appointed—as we trust will be the case—one result, we 
expect, will be this, that they will advise caution in lay- 
ing down any more armour-clads. But if such a com- 
mittee is to be of any service, it must be more expeditious 
in doing its work, and more unanimous in its verdict, than 
committees of the kind have been heretofore. Better no 
committee at all than one which will merely serve as an 
excuse to batile inquiry. 


TRIPLE EXPANSION ENGINES. 

Tue literature of the triple expansion engine is at present 
extremely limited. Indeed, all that has been written on 
the subject might be put within the covers of a very small 
volume. It is comprised in certain papers read before 
engineering societies, and articles which have appeared 
from time to time in our own and other technical journals. 
It is with the more pleasure, consequently, that we have 
read a pamphlet, “ Etude sur les Machines Compound a 
Triple Expansion,” by Mons. Maurice Demoulin, and 
published by Messrs. Baudry and Co., Rue des Saintes- 
Pires, Paris. The position held by Mons. Demoulin with 
the Société Ateliers et Chantiers de la Loire, has enabled 
him to write with a competent knowledge of his subject, 
and we can strongly recommend the work to those of our 
readers interested in steam navigation. It is not our 
intention to review the pamphlet here, but it contains 
some statements the accuracy of which seems to us to be 
open to question. These statements have not, we think, 
originated with Mons. Demoulin, and his responsibility for 
them is perhaps one of adoption only. 

It is commonly assumed that one of the reasons, if 
not the reason, why the compound engine is more econo- 
mical than the simple engine, is that the range of 
temperature in the cylinders is smaller, As Mons. 
Demoulin puts it, the condensing power of the cylinders 
of a compound engine is less than that of the cylinder 
of a simple engine; and he gives a table _illustrat- 
ing this theory by a practical example. No doubt 
to a certain extent he is right. He assumes an initial 
pressure of 127 lb. per square inch, a back pressure of 
4 lb., and a total range of expansion 10. He then 
states the case for three different engines of the 
same power. The first has a single cylinder, with a 
stroke of 1 metre, and a diameter of 1°5 metre; the 
second is a compound engine, with a stroke of 1 metre, 
a high-pressure ‘75 metre, and a low-pressure cylinder 
15 metre in diameter; and lastly, a triple expansion 
engine, with a stroke of 1 metre, and cylinders °61, ‘96, 
and 15 metre diameter respectively. He multiplies the 
surface in each cylinder by the range of temperature in it, 
and adds all the products together, getting as the coefli- 
cient of condensation in the single-cylinder engine 895°98, in 
the double-cylinder 686°34, and in the triple expansion 
585°06, showing an advantage of 15 per cent. possessed by 
the double over the single-cylinder, and 34 per cent. pos- 
sessed by the triple-cylinder over the first. This calcula- 
tion is d on the amount of surface in each cylinder. 
The large cylinder is the same in all the engines. Its dia- 
meter is 591n.; its condensing surface, allowing for clearance, 
will be 7412 square inches for the cylinder walls, and 
10,932 square inches for two piston faces and two covers, 
or 1273 square fact, We have made no allowance for 


passages or piston-rods; yet Mons. Demoulin makes the 
surface only 8°22 square metres, or 88°5 square feet. Multi- 
plying 127°3 square feet by the range of temperature due 
to a fall of pressure from 127 lb. to 4 lb, we have 
24,441, in round numbers, as the coefficient of con- 
densation of the single-cylinder engine. In the triple 
expansion engine the high-pressure cylinder has a surface 
calculated in the same way of 33°5 square feet, but Mons, 
Demoulin makes the surface only 26°88ft. The inter- 
mediate cylinder has by our calculations a surface of 
64 square feet; by Mons. Demoulin’s, 46 square feet. He 
assumes the fall in pressure in the first cylinder to be from 
1271b. to 501lb. The range of temperature is 64deg. The 
fall in. the intermediate cylinder he assumes at 50 lb. to 
21 lb., or 51 deg., and for the low-pressure cylinder 21 lb, 
to 4lb., or 77 deg. 

Multiplying the areas by the ranges of temperature, we 
have for the diame evlinder 33°5 x 65 = 2177 as 
its coefficient of condensation. For the intermediate 
cylinder we have 64 x 51 = 3264, and for the low-pressure 
127°3 x 77 = 9802. Summing up, we have 15,243 as the 
coefficient of condensation in the triple expansion en- 
gine, a result different from that given by Mons. 
Demoulin. It seems probable that. he has in his calcu- 
lations forgotten to include the surfaces of the pistons, 
which are quite as potent for condensing purposes as the 
surfaces of the cylinders. The influence of the passages 
is also very considerable, especially in some types of engine 
in which the ports are very long; the high-pressure slide 
being some way from the Amn A as, for example, in the 
engines of the Arabian, an excellent lithograph of which is 
given by Mons. Demoulin. Indeed the proportion borne by 
port and valve surface to that of the cylinder is often very 
large, and ought not to be neglected. His calculation is also 
to some extent invalidated by the fact that he has in all cases 
taken the terminal pressure in one cylinder as the initial 
pressure in the next, which it never can be. The range of 
temperature in each cylinder will therefore be less than he 
has made it, so that he has sacrificed a point in his own 
favour, balanced, perhaps, by the circumstance that inas- 
much as there is a coutinual rise and fall of temperature in 
the intermediate receiver or receivers, there is probably 
condensation and re-evaporation going on there, of which 
he has taken no notice. 

All calculations of this kind are, however, vitiated by 
the remarkable fact that condensation in the high- 
pressure cylinder of a triple expansion engine is known 
to be not less than that which takes place in the single- 
cylinder engine. It is not, perhaps, easy to. explain the 
cause. It is possible, however, that the whole body of 
steam comes more freely in contact with the metal of the 
small than can be the case with a large cylinder. it has, 
at all events, long been known that the efficiency of a 
jacket augments as the diameter of the cylinder decreases, 
and this can only be because cylinder condensation 
diminishes as the diameter of the cylinder is increased. 
It matters nothing, be it understood, how initial conden- 
sation takes place, so long as it does take place. That is 
to say, the loss of efficiency would be the same whether 
part of the condensation took place in each cylinder of a 
triple engine or all in one. The boiler does not know 
what becomes of the steam, and if, as is sometimes the 
case, over 40 per cent. of the whole is condensed in the 
high-pressure cylinder, the loss falls directly on the boiler, 
and will be the same as though 40 per cent. had been 
condensed in a single-cylinder engine. But it is very well 
known that, be the condensation what it may, the result- 
ing water does not to the end remain water in the engine. 
A portion, at all events, is sure to be re-evaporated. The 
economy of the compound engine depends on the fact that 
the resulting steam is used expansively in the second, or in 
the second and third cylinders. Mons. Demoulin recognises 
this himself, for he says :—“ Les moteurs 4 detente multiple 
doivent leur supériorité économique, en partie aux causes 
que nous avons signalées, en partie 4 un fait tres impor- 
tant qui, jusqt’4 nos jour, a echappé a la plupart des 
savants et des ingénieurs, et qui consiste en ce la vapeur 
condensée au petit cylindre agit, aprés sa réévaporation, sur 
les pistons des cylindres @expansion pendant tout la course 
et avec une détente qui lui est propre, puisque l’introduction 
est limitée 4 une fraction de la course. Avec la machine 
monocylindre, au contraire, la vapeur produite par la ré- 
évaporation pendant Vexpansion, dans le cylindre, de 
Peau de condensation, ne se détand, mais agit simplement 
comme si elle était fournée, a pleine admission par une 
chaudiere distincte, a la pression correspondant ; on perd 
ainsi un notable quantité de calories.” The italics are Mons. 
Demoulin’s. We believe that we were the first to place 
this fact before English readers, though it was about the 
same time announced in the United States. In one word, 
the compound engine is more economical than the simple 
engine working with the same range of temperature T -¢, 
because in the former the principle of expansion is more 
fully carried out. 





THE SOUTH STAFFORDSHIRE MILL AND FORGE WAGES BOARD, 


THE presidency of the South Staffordshire and East Worcester- 
shire Mill and Forge Wages Board—one of the most important 
industrial posts in the country—has this week become vacant. 


On Wednesday the formal resignation of Mr. Thomas Avery was 
read before the annual meeting of the board in Wolverhampton, 
and was, with many expressions of regret, accepted. Encouraging 
testimony to the good work the board has done in the past by 
the prevention or settlement of labour disputes was borne by 


the retiring president in his resignation letter. In times of 
trade difficulty there will generally be found some sections of 
the very wide districts thereon represented who will not be loyal 
to the decisions arrived at by their accredited delegates. This 
has been peculiarly manifest just lately. On the whole, how- 
ever, the existence of what Mr. Avery well terms “a tribunal 
of conciliation instead of force,” cannot fail to be of immense 
service in an important industrial district like South Stafford- 
shire. Mr, Avery’s term of office has not been easy, but the 
board will not easily find another man to fill the post of pre- 
sident-arbitrator with as much impartiality and forbearance as 
has lately been exercised. It is satisfactory, however, to know 





that a gentleman of undoubted qualifications, byt whose nam 
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for obvious reasons we do not yet disclose, has been selected as 
the individual to whom the vacant position shall be first offered. 


AN HYDRAULIC ENGINEERING SUGGESTION. 


A NEW matter for the consideration of the traders of 
the Midlands arises out of the question of communication 
between Birmingham and the seaboard. It is an engineering 
query that will have to be met directly that anything definite 
is decided upon, “‘ Where are we to get the water for our new 
waterway?” In anticipation of such an inquiry, we would 
suggest that no better source could be found than the South 
Staffordshire Drainage Commission. It is generally under- 
stood that the Commissioners have an immense quantity of 
water now thrown upon their hands in consequence of their 
lately providing increased pumping facilities ; but it is probably 
not so generally known what is the exact extent of this avail- 
able power, The Mines Drainage Commissioners are now raising 
no fewer than 12,000,000 of gallons a day, or 480 “locks,” and 
at such a level as no other water is raised to in the Midland 
counties. We state this fact, and leave the matter for the con- 
sideration of those who may have to be immediately concerned 
with the provision of improved canal communications in the 
Midlands. 


COMPOUND LOCOMOTIVES, 


THERE is reason to believe that the compound locomotive is 
not so new as many engineers think. Mr. T. Kitson, who was 
locomotive superintendent for the Grand Luxemburg before it 
was absorbed in the Belgian State Railways, has communicated 
to us the following incident, which occurred quite thirty years 
ago, on the Great Eastern Railway, while Mr. John Hunter was 
locomotive superintendent. On the occasion of overhauling an 
excellent goods engine, with 5ft. wheels and 15in. outside 
cylinders, one of the latter was provided with a liner, so as to 
reduce the diameter to about 13in. Steam at boiler pressure 
was admitted into this—now the smaller cylinder—and was 
allowed to expand into that of the original diameter by a pipe 
leading from the exhaust of the high-pressure to the valve 
chamber of the low-pressure cylinder. The engine was one 
of three—numbered 190, 191, and 192—made by Robert 
Stephenson and Co., of Newcastle, and altered in the Stratford 
shops. It ran regularly with goods tains between Stratford 
and Norwich, and made its presence known from a distance by 
two beats of the exhaust instead of four. 


CONVENTION OF MILLERS AND MILLING ENGINEERS, 


A GREAT convention of millers and milling engineers will be 
held in Dublin on June 8th, 9th, 10th, and 11th. It is expected 
that about 500 British millers will attend. Various papers will be 
read and a large number of mills visited. As the Irish wheats 
are softer than foreign grown wheats, Mr. Hibbard, of 
Gloucester, has promised to read a paper on “The Suitability 
of the Roller System to treat Soft and Mellow Wheats.” A 
paper will also be read by Mr. Gilbert Little, manager of the 
Carter Automatic Firm of Milling Engineers, the inventors of 
the English roller system, on “Utilising the Latent Abilities of 
the Operatives engaged in Milling.” This paper, it is under- 
stood, will formulate ascheme by means of which any working 
miller or millwright who invents or improves any machine will 
be awarded a sum of money according to the value of the 
invention or improvement, 








LITERATURE. 


G. B. Brapgco, 
Munster. 1885. 
Tus volume deals with bridge construction. It gives in 
great detail the calculations and the tests of several recent 
iron bridges erected in Italy. It describes also some of the 
wonderful old masonry bridges that are the pride of the 
Italian descendants of the Romans, and are perhaps un- 
surpassed in the modern history of masonry as regards 
either design or workmanship. 

It is a volume, the like of which, unfortunately, is rarely 
published in England. The get up of the book, with its 
500 large pages of text and its splendid atlas of twenty- 
eight plates, each at least 10in. by 24in., is necessarily 
expensive, and if Italian publishers find a large sale for 
such literature, it is more, we fear, than English publishers 
would succeed in doing. If it is a financial success in Italy, 
the Italians must be more eager students of the higher 
engineering than we are. We can only regret that we 
have not yet come up to their level in this respect. 

The first bridge dealt with is an iron arch over the 
Adige, at Verona, This river is subject to very violent 
floods, which have often carried away the old stonework 
structures. A minute historical notice of previous bridges 
on the same site begins the chapter. In the new bridge 
the roadway is nearly level, being a flat circular arc with 
a rise of 1'] metre in a span of 86°8 metres between the 
lower parts of the masonry. The circular arch which 
supports this roadway has a span of 88°8 metres, and a 
rise of 10 metres, its radius of curvature being 103} metres. 
Its section is uniform throughout. It is in reality a trellis 
box-girder, 1°3 metres deep, 0°7 metre wide, and having 
top and bottom member composed each of four }in. plates, 
and four 3$in. angle irons. The level of the roadway is 
2} metres above the abutments of the main arch, The 
road is hung from the arch by verticals, no attempt being 
made to stiffen the bridge by triangulation between arch 
and roadway, The maximum stresses prescribed by the 
Public Works Council were 6 kilos. per square millimetre 
for bending stresses, and 5 for shear. The live load 
prescribed for the calculations is 400 kilos. per square 
metre, equivalent to 82 1b. per square foot ; but the bridge 
was really calculated for a load of 560 instead of 400. The 
permanent dead load was nearly 14 times this possible 
maximum live load. The horizontal component of the 
abutment thrust is calculated by the formula— 
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in which p is the total load per metre run, 7 the half span, 
H the rise of the arco, I the moment of inertia of the 
section, and A its area, This formula is calculated on the 
assumption that the abutments do not give way in the 
smallest degree under the thrust. The principle of the 
calculations is that the pair of abutment thrusts have such 





magnitudes that if they existed by themselves they would 
produce a contraction of the span equal to the elongation 
of the span that would result from the separate action of 
the vertical loads and the balancing vertical components 
of the abutment thrusts. The calculation, of course, 
involves the modulus of elasticity of the material of the 
arch and also the modulus of yielding of the abutments. 
Neither of these moduli appear, however, in the above 
formula because the yield of the abutments is put equal 
to zero. Elaborate calculations are given of the bending 
moments, normal and shear forces, position of centre of 
pressure, and stresses on outside and inside edges of each 
section of the arch. These are worked out both for the 
case of the whole span being loaded and for that of the 
load covering one half only of the span. The rise of the 
arch and the alterations of the above various stresses pro- 
duced by variation of temperature are also calculated. 
The stability of the abutments is dealt with graphically. 
The total cost of the bridge was nearly £10,000—L260,000 
—of which the metal work cost about four-fifths. The 
metal used in the bridge was over 400,000 kilos. in weight. 

Another somewhat remarkable bridge described is a 
light arch with a span of 83 metres over a rapid torrent. 
The rise is 10°8 metres, and the arch is struck to two dif- 
ferent radii. The roadway passes over the crown of the 
arch, which is only 20in. deep at the centre. The road- 
way longitudinal girders are connected stifily with the 
main arch by triangulation of very substantial cross-sec- 
tional dimensions. The whole is thus converted intoa pair 
of very stiff girders, connected at the centre by a weak 
flexible section. That is, the central section, although 
amply strong enough to resist the horizontal thrust through 
it, has warp hie stiffness against bending, and the engi- 
neers assume that the crown can rise and fall with varia- 
tion of temperature practically as freely as if there were 
a hinge at the centre. For this bridge similar full details 
and calculations are given. In describing other bridges 
a large amount of information is given as to the work 
done in sinking screw piles, the progress of the work being 
plotted out in curves in a very interesting manner. 

It seems very curious that amidst all these elaborate 
calculations no attempt appears to have been made to deal 
with the problem of wind pressures. Of course, the 
bridges are provided with wind bracing, but no calcula- 
tions are given of the forces arising from winds, nor of the 
necessary sections to resist them. 

All these bridges were tested for deflection in various 
ways, and the records of these tests were obtained by 
ingenious autographic apparatus. Properly-constructed 
pencil-holders were clamped to the various important 
points of each bridge, and these pencils were made to 
scribe curves on sheets of paper, either held fixed or kept 
moving at a uniform rate by clockwork. The paper sheets 
were mounted on apparatus fixed to the centreing that had 
been used during the erection. Thus autographic records 
were obtained of the various deflections caused by different 
motionless loads, of the oscillations produced by various 
rolling loads, and of the deformations due to change of 
temperature. These last temperature-deflection records 
cannot be counted as so trustworthy as the others, because 
the wooden centreing which supported the paper drums 
must have been affected by the change of temperature as 
well as the bridge itself, although not to nearly so great a 
degree. From those curves it is most interesting to com- 
pare the effects of motionless and rolling loads, the latter 
running at various velocities. 

The latter part of the book contains descriptions of old 
masonry bridges, illustrated by capital drawings. One of 
these has a span of 48°7 metres, with a rise of 12°1 metres 
—160ft. by 39°7ft. Another has 72°25 metres span, with 
20°7 metres rise, the radius being 42 metres—237ft., 67-9ft., 
and 137°7ft. Both of these are circular arches, The 
building of the latter was finished in a.p. 1377, and it was 
destroyed in A.D. 1416 by a military operation. It had 
thus a life of only thirty-nine years. It was at Tresso, and 
spanned the river Adda. The former is the largest span 
of a bridge of three spans leading over the river Adige, at 
Verona, to the Castel Vecchio, It was built in a.p. 1354. 
This bridge still stands. 








PRIVATE BILLS IN PARLIAMENT. 


With the re-assembling of Parliament, attention will be 
again directed to the position of Private Bills ; and there having 
been so much delay in getting the Legislature into working 
condition, the parties to these measures will be anxious to learn 
what chance of progress there may be. As we have previously 
stated, there has been a suflicient allotment of Bills to the re- 
spective Houses to enable both to get to work as soon as they 
can appoint their Committees ; and considering the uncertainty 
there is as to how long the present Parliament will last, the 
sooner operations are begun the better it will be all round. Of 
the total Bills divided between the Lords and Commons, about 
two-thirds are given to the Lower House, and with the excep- 
tion of the Hyde Park Subway all the principal Metropolitan 
and the leading provincial Bills will “originate” in the Com- 
mons—the Channel Tunnel and the Ship Canal Bills being 
among the number. Four Bills have already collapsed, viz., 
the Brighton, Rottingdean, and Newhaven Railway ; the Black- 
pool Corporation ; the Portland Water ; and the Southampton 
Corporation Dock Bills. 

At the last meeting of the Metropolitan Board of Works, an 
interesting discussion took place upon some portions of the 
London Street Tramways Extensions and North Metropolitan 
Tramways Bill, which we have described in a previous article. 
The whole subject having been referred for examination to the 
Works and General Purposes Committee, that body recom- 
mended the Board to assent to the first-named Bill, on condi- 
tion that the Company gave an undertaking to omit from 
their scheme the power to make tramways in a part of Chalk 
Farm-road, Adelaide-road, and Gray’s-inn road ; that they 
inserted a clause providing that the proposed line along the 
Highgate-road should not be made until the Archway had 
been widened to the satisfaction of the Board and of the St. 
Pancras Vestry ; to defer making the Junction-road section till 
that road had been widened to the satisfaction of the Board and 
of the Islington Vestry ; and to further amend the Bill as re- 
quired by the Board. Mr. Phillips proposed to omit the stipu- 
lation as to the Gray’s-inn-road section, and this amendment 
being carried the rest of the report was adopted, In a similar 


manner the Committee dealt with the Bill of the North Metro- 
politan Company, advising the assent of the Board if the 
company would omit the portions of their scheme in Theobald’s- 
road, Gray’s-inn-road, and Leman-street. Mr. Phillips again 
intervened, and moved that the company be also required, as a 
condition of assent, to omit some other lines projected, and to 
undertake that the Theobald’s-road section should not go 
further west than Devonshire-street. This amendment was 
also carried, and thus reduced, the report of the Committee was 


agreed to. 

The West London Electric Lighting Bill will be opposed by 
the vestries of St. James’s, Westminster, St. Martin-in-the 
Fields, and St. George’s, Hanover-square ; and the Conservators 
of the River Thames have petitioned against the London, 
Tilbury, and Southend Railway Bill. Memorials have been 
deposited against the East London Water Bill by the Poplar 
District Board of Works, the Waltham Holy Cross Local 
Board, by E. Lee and Herbert Walker, and the Great Eastern 
Railway Company ; by the Great Eastern Railway against the 
Greenwich and Millwall Subway Bill; by the vestry of St. 
Martin-in-the-Fields against the Horse Guards’-avenue Bill ; 
and by the Surbiton Improvement Commissioners against the 
London and South-Western Railway Bill. The Bill of the 
Rhymney Railway Company, for the construction of new lines 
into the Monmouthshire valleys, at a cost of £800,000, is to be 
opposed, at least by some of the shareholders, who are of opinion 
that such an expenditure ought not to be incurred unless the 
company first obtained guarantees from the colliery and iron- 
works proprietors that they would send their tratiic over the 
new lines instead of over the Great Western system as they 
now do. This is a somewhat novel condition to set up, but 
the proximity of so formidable a competitor as~ the Great 
Western may well make the Rhymney Company cautious. 

The City Commissioners of Sewers intend to petition against 
the East London, Lambeth, and Southwark and Vauxhall Water 
Bills in order to secure a locus standi before the Committees, 
with a view, inter alia, to so altering the law that consumers 
shall only pay for the water used, and not according to their 
rateable value. This water question is likely to be vigorously 
raised this year in various forms, and not alone in regard to 
London. The Oldham Corporation, for instance, are promoting 
a scheme for extending their supply, and within the last few 
days opposition has sprung up from a very unexpected quarter. 
The Corporation, it seems, have arranged to purchase a reser- 
voir at a spot on the banks of a stream which flows into the 
Calder, near Elland in Yorkshire ; but they seek power to con-, 
struct three other reservoirs on the same stream. The Calder, 
however, flows through the busy town of Dewsbury, and the 
inhabitants of that borough have suddenly resolved to petition 
against such a diversion of water, on the ground that the pro- 
posed scale of compensation is much too small (viz., 9 in.), and 
that already the flow of water is not sufficient to deal adequately 
with the sewage coming down from numerous towns and 
villages past Dewsbury. On similar and on other grounds, the 
Wakefield Corporation, and the Aire and Calder, and Calder and 
Hebble Navigation Companies also intend to oppose the Bill. 

The attitude taken up by the Bridgewater Navigation Com- 
pany, with regard to the Ship Canal and the probable acquisi- 
tion by the Canal Company of their undertaking, is peculiarly 
interesting, and may be mentioned here as at least indirectly 
connected with one of the Private Bills. As we mentioned last 
week, the Canal Company has paid in the £20,000 required by 
their Act with a view to the purchase of the Bridgewater 
Navigation. At the annual meeting of the Bridgewater Com- 
pany a few days ago the chairman—Mr. J. W. Cropper—in 
stating that during the past year the full amount of mainten- 
ance had been spent, observed that that had been done 
not only because it was right to keep the works in good repair 
for the shareholders, but becausé it would be unfair to allow 
the canal to fall into anything like disrepair if it should be taken 
over by the Ship Canal Company. He added that the direc- 
tors intended to maintain this elficiency as long as the canal 
remained in their hands, and both these statements were 
applauded by the assembled shareholders. Later on, he ob- 
served that the company wished their navigation to be placed in 
the very hands of the new company in a condition second to none 
in the kingdom, and they believed the canal was in as good a 
state as it could be in ; and that they did not wish to be sup- 
posed to be attempting to take advantage in any way of the 
terms of sale to the new company. During the meeting one 
shareholder expressed the view that the £20,000 deposited by 
the Ship Canal Company was very inadequate, and ought to 
have been nearer £170,000; but the prevailing opinion was 
strongly in favour of what the directors had already done, and 
of the honourable course they intended to pursue. 

As akin to the various Water Bills being promoted, a scheme 
being worked out for enlarging the water supply of Leeds may 
be briefly referred to. Great as is its trade and industry, that 
town has been content unti! now to push along with works con- 
structed as long as forty-three years ago, but at last an extension 
has become imperative. The Blackmoor ‘l'unnel, made forty-three 
years ago, is only a mile and a-quarter long, five feet high, and 
three feet wide. It was designed to convey three million gallons a 
day, but as the demand increased from time to time its greater 
capacity was drawn upon, until in the hottest weather an aver- 
age of twelve million gallons were forced through per day. 
During that process the strain upon the tunnel was so severe 
that leakage to the extent of a million gallons a day ensued, 
some portions of the roof also giving way. The daily quantity 
required is continuing to increase in Leeds as elsewhere, and, 
according to the past few years’ increase, in three years It will 
be quite impossible to meet the demand by the existing system. 
The Corporation have therefore resolved to re-construct and 
enlarge the tunnel, at an estimated cost of £90,000. The 
dimensions decided upon for the new tunnel are 15ft. in height 
and 12ft. in width ; and in order to keep up the supply during 
the work, a temporary 40in. main will be laid throughout the 
tunnel. But for the necessity of this main the new tunnel 
must have been made three feet less in height, with a saving of 
£8000, but fifty million gallons would have become unavailable 
in one of the reservoirs, and there would have been other disad- 
vantages. By means of this new work provision will be made 
for four times the present maximum consumption, without the 
tunnel becoming overcharged. 








Tue Ruymney Rariway.—A circular has been issued to the 
shareholders of the Rhymney Railway Company, calling upon 
them to attend a meeting of the company to-day at Cardiff, or 
to send proxies voting against the Bill proposed by the directors, 
who seek for Parliamentary powers to construct new lines of rail- 
ways to the Monmouthshire valleys, at a cost of £800,000. The 
protest is signed by some of the principal shareholders, as disas- 
trous to the company without the colliery and ironworks pro- 
prietors’ written ntees of their traffic. Without these the 
would have to fight the Great Western Railway Company, whic 





now conveys the traffic. 
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A REMARKABLE FLUE COLLAPSE. 
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long a time that users will not easily have their faith shaken. The 
material used in the remarkable specimen of a collapsed tube, 
which we illustrate, will afford confirmation of this opinion, it is 
perhaps the most remarkable specimen of a collapsed tube any- 
where to befound. Through the neglect of the fireman the water 
in the boiler was allowed to get low, and a fearful explosion would 
have been the result had the quality of the steel tube not been 
whatitwas. The steel plates were made at the West Cumberland 
Iron and Steel Works, and the boiler was working at a colliery 
in the Midland counties. The flue was, amongst other things, 
exhibited at the Calcutta Exhibition, and our smaller engravings 
we reproduce from the Government report on the exhibition, 
the large view being engraved from a photograph. Concerning 
the flue we may quote from the report :— 

“A very superficial examination of the indented portion of 
the flue showed such smooth even curves, and such a limited 
extent of collapse as to demonstrate that the curves were pro- 
duced by an evenly distributed fluid. pressure, and that the 
collapsed portion must have been strongly heated when it gave 
way. Now these are just the conditions of a flue collapse, and 
in order to secure them, the ends must have been rivetted and 
enclosed steam-tight. This being so, all the objections raised 
on the score of lack of markings, &c., of rivet heads fall through. 
It may be remarked, however, that the object of caulking is to 
beat the rivet head up to the plate—not the plate to the rivet, 
and if properly done, the process should barely mark an iron 
plate, and should not mark a steel one at all ; while as regards 
the cutting out of the rivets, we have no evidence as to the side 
on which or the manner in which this was done. 

“The real difficulty under which most people laboured in this 
matter was that of realising the great difference in the behaviour 
of steel* and ordinary boiler-plate iron under such circumstances, 
One has got so used to speaking of the fibre of iron and judging 
its quality by the appearance of its fibrous fracture, &c., that its 
presence is looked upon as an essential accompaniment of the 
pure metal. This, however, no matter how extensively believed, 
is to a large extent an error. Much of what is called ‘fibre’ in 
iron is the result of intermixed impurity, slag or tap-cinder, 
locked up in the spongy, puddled ball from which it can never 
be entirely removed by the subsequent processes of rolling, 
hammering, &c. The more the iron is subjected to these 
processes the more slag is removed, and the more uniformly the 
remainder is disseminated through the mass, but its entire re- 
moval is impossible, 

“Thus a bar or plate of iron resembles in a sense a mass of 
pure iron wires, cemented together by a matrix of slag. It is 
this which gives rise to much of the so-called ‘fibre,’ and renders 
iron so much weaker across the fibre than in the direction of its 
length that boiler-inspectors in England have often referred to 
the matter in their reports as having an important bearing on 
the construction of boilers. In steel, all this is changed, the 
product has been melted, and the slag entirely removed ; it is 
uniform in strength in all directions, as was abundantly shown 
by numerous specimens in this exhibit, which were bent in 
every possible way, with regard to the direction of rolling, 
‘fibre’ being practically absent. In applying these important 
properties of steel to an explanation of the collapse in question, 
the following brief remarks will suffice :— 

“The flue, as will be seen from the annexed drawings, repre- 
senting side and end-elevations of the original flue, sections at 
various positions of the collapsed part, and a photographic 
picture of the exhibit as it stood, was formed of flan rin; 
rivetted together, each ring consisting of one plate welded 
and being flanged to form one piece, These separate rings were 
then rivetted together by their flanges with an expansion ring 
between to form the flue, the flanges, together with the Galloway 
tubes, giving great strength to the whole. Two of these rings, 
apparently those immediately behind the fire bridge, were ex- 
hibited, the greatest concentration of heat having apparently 

* The term “steel,” as at present used, embraces all varieties of iron 
from that practically free from carbon to cast steel containing 1°8 
cent. to 2 per cent. of that element, the essential point being that it fas 
been cast from the molten state in its present condition, and in this 
differs from wrought iron, which has been worked up from the puddled 
ball. The purer or softer varieties are known as mild steels ani 
geneous iron. Some kinds of steel, however, such as s 
steel, d&c., made by the older methods of facture, co 
defined, as they have not been formed in the molten condition. The 
term as frequently used is very ambiguous. 
























been at the junction of the two rings, since the depression on 


both sides of this was about equal. The first parts to yield to 
the combined influences of heat and gradually increasing external 
pressure were those marked a anda. During their depression 
the flange was being heated, the level of the water lowered. 
The depressions increased, and thus brought into play the resist- 
ance offered by the tensile strength of the metal. These forces 
—shown by the arrows at a a—increased with the depression, 
and ultimately were so great, when assisted by the softening of 
the flange and the external pressure, as to pull it down, and by 
thus opening the joint to disclose the collapse. The amount of 
this tensile force may be imagined from the fact that the plate 





had elongated 6in. in 33in. by the bulging downwards. Had 
the material been iron of even the best quality, it is all but cer- | 
tain that before the depression had extended to the extent to | 
which it reached in this case, the plate, owing to its comparative | 
weakness across the fibre, still further weakened by heating, | 
would have opened out in the direction of the fibre and have | 
given rise to that phenomenon technically described as ‘the 
steam splitting the iron open,’ which was repeatedly impressed 
upon me as a necessary accompaniment of boiler collapses. This 
portion of the exhibit has been fully described not only on 
account of the great interest which it excited at the time, but 
because of the lesson it affords in the matter of construction of 
boilers, both as regards the material used in their construction 
and the forces brought into play in such a collapse, a disregard 
of which is shown by all recent reports to be the prime cause of 
nearly all explosions.” 











PALMER’S FRAME PULLEY. 


“ A FRAME pulley,” says a contemporary, “is no new thing, but a 
pulley which has an artistic appearance when applied, and can 
be applied in about oné-eighth the time of the ordinary pulley, 
is a novelty of interest. Such is the claim made by the manu- 
facturers of the pulley illustrated below from an American 
contemporary. No chisel is needed in applying it, only a centre 
bit, the centres for which are made by the marker shown, under 
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a slight tap of the hammer. Fig. 1 shows the pulley complete, 
showing the corrugated edges, which fit the openings made by 
the bit. Fig. 2 shows the appearance of the frame when the 
bit has been used, and is ready for the insertion of the pulley ; 
and Fig. 3 shows the appearance of the frame after the pulley 
is applied. The marker is sent out with the pulleys for the 
convenience of the carpenter. It is claimed that the facility 
with which these pulleys can be put up is, by hand, eight to one 
over the old mortised pulley, and with a power boring machine | 
twelve to one, The manufacturers are the Palmer Manufac 
turing Company, Troy, New York.” 








BRITISH SHIPBUILDING IN 1885. 

In the nineteen or twenty districts devoted to this great 
British industry, something like a gross total of 540,000 tons of 
new shipping have been built during the year 1885. The total 
number of vessels represented in this figure is something like 





615, a very large proportion of which-—approaching 45 per cent. 
—have been sailing vessels, The Clyde, as was to be expected, 
takes first place amongst the shipbuilding centres as to quanti- 
tative output, the contribution of that river to the aggregate 
being 241 vessels, of a total tonnage of 193,458—the smallest 
output, it may be remarked, since 1879. It is noteworthy that 
this total is largely made up of small vessels, as many as sixty 
vessels veing under 100 tons each, and sixty-five more being 
under 500 tons. On the Tyne there have been launched during 
the year 105 vessels, with a gross total of 102,990 tons—a 
decrease of 21,220 tons on the output of 1884. The Wear shows 
a declension, the amount produced this year being 61,770 tons, 
a result considerably behind that for any of the past seven 
years. The relative positions of the several shipbuilding dis- 
tricts will be gathered fully from the following table :— 








= $ tent No. of | Total gross Average 
Name of district. wennele: coun tonnage. 
1 The Clyde 241 193,458 802} 
2 The Tyne.. 105 102,998 98t 
3 The Wear.. Se ey ee 46 6L,771 1343 
ae ee ee eee 57 =| ~—s 84,388 602. 
5 West Hartlepool .. 18 | 33,030 | 1835 
OG} Pelee .. 5. os 17 27,756 | 1632§ 
7 The Mersey 40 | 27,596 | 690 
8 Southampton .. 10 19,192 1919 
OEM x. es ce wk ee] | S|! OO 3094 
A PONS és esse we ee 7 | 7,399 1057 
11 Dundee ial dae ga ae. bse 13 | 7,357 566 
aS Pee 12 6,191 516 
13 Barrow-in-Furness 4 | 4,058 19145 
14 Workington 1 1,860 1860 
15 Maryport.. .. 1 1,548 1548 
16 Grangemouth.. 7 | 1,500 214 
17. Blyth.. : 3 | 1,215 405 
18 Chepstow.. .. 3 | 398 133 
19 , South Wales °: 3 | 90 30 


Taking the four North-East Coast of England ports—Tyne, 
Wear, Tees, and Hartlepool—as a group, and comparing them, 
as is very often done with the Clyde, as regards aggregate out- 
put, it will be seen that they give a total of 231,737 tons, while 
the Clyde total is 193,458, or 38,279 tons short. Disregarding 
the Hartlepools, however, the Clyde total is only 5149 tons 
short of equalling the combined North-East Coast ports output. 
The number of vessels which go to make up the Clyde aggre- 


| gate is as high as 241, while for the four ports named the 


number is only 226—giving in the case of each port, except the 
Tees, a much higher average than the Clyde. 

As showing the relative position taken up by the various 
large firms throughout all the districts in the grand aggregate 
output of British shipping, the subjoined list will be found 
interesting :-— 

List of Firms whose Output is above 10,000 Tons, arranged 
in the Order of their Individual Outputs. 




















lw ’ 
| Name of firm. District. pana ol sane 
1 | Russell and Co... . Clyde | 28 40,866 
2 | Palmer Company. Tyne 17 20,057 
3 | Harland and Wolff . Belfast | 13 20,492 
4} Grayand Co. .. 2. «ce o« Hartlepool 12 20,386 
5 | Oswald Mordaunt and Co. .. | Southampton| 10 19,193 
6} Denny and Brothers... | Clyde 1l 16,423 
7 | J.L. Thompson and Sons .. | Wear | 8 15,551 
8 | Armstrong, Mitchell, and Co. | Tyne i 2 14,266 
9 | McMillan and Sons .. .. .. | Clyde | 9 13,288 
10 | Swanand Hunter .. .. .. | Tyne 7 12,801 
11 | Richardson, Duck, and Co. .. | Tees 20 12,799 
12 | WithyandCo. .. .. .. .. | Hartlepool 6 12,644 
13 | Redhead and Co. . | Tyne 9 12,241 
14 | Pearse and Co. .. | Tees 5 11,7il 
15 | James Laing .. Wear 7 11,616 
16 | Stephen and Sons Clyde 8 11,549 
17 | RoydenandSons .. .. .. Mersey 5 11,523 
18 | Wigham-Richardson and Co. Tyne 9 11,388 
19 | Hawthorn, Leslie, and Co. .. | Tyne 4 11,385 
20 | Duncan and Cv... me Clyde 7 10,626 








THE total excavations for the Panama Canal during last month 
reached, it is reported, 1,100,000 cubic metres. Active prepara- 
tions are being made to increase that figure. A French firm of 
contractors have commenced operations between kilometres 26 and 
44, the to tion which they have undertaken beirg 
20,000,000 cubic metres, 
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LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE, CHANCERY DIVISION. 
Before Mr. JUSTICE PEARSON. 
OTTO v. STEEL, 


Tue first witness called for the defence was Dr. John Hopkin- 
son, F.R.S., who was examined by Mr. MouLTon. He stated that 
he had given great attention to thermo-dynamics. He had found 
that one volume of London coal gas requires for its complete 
combustion 54 to 6 volumes of air. If more air was — it 
would take no part in the chemical reaction, but would simply 
become heated by the heat liberated during combustion ; the final 
pressure obtained would be less. He agreed with Sir Frederick 
Bramwell in saying that with a given mass of air, or inert gas and 
coal gas, the most gradual combustion would probably be a uniform 
mixture. The rise of pressure would be a little more rapid in the 
case where the same quantity of gas is concentrated to a certain 
degree in one part and the other portions are left free from gas, or 
comparatively free from gas. In the combustion of any mixture 
the whole of the heat would not be developed at the time the 
maximum pressure was attained. The pressure that comes upon 
the piston increases very rapidly after the moment of ignition, 
the time from the beginning of ignition till the maximum pressure 
varying from the thirtieth to the sixtieth of a second. He should 
put the average maximum pressure in the Lenoir, with a full 
load, at something like 451b., something like three atmospheres. 
In two nominal 12-horse power Otto engines which he had occa- 
sion to. try some little time ago, he found that the time in attain- 
ing maximum pressure ranges from about one-fiftieth of a second 
up to the thirtieth of a second. ‘Those are large engines. The 
pressure before ignition was 361b., and the maximum pressure 
attained was 1701b. The rise of pressure is vastly more rapid in 
the Otto. He had also tried the Hugon, and, broadly speaking, 
the result was that the time from the beginning of ignition to 
maximum pressure was about one-thirtieth of a second. The rise 
of pressure was about 25 to 301b. He had never seen an engine 
in the market like Otto’s Fig. 1. In his opinion, assuming that a 
charge was admitted into the cylinder as in either Fig. 1 or Fig. 3, 
the gas and air and the residuum in the cylinder would be 
practically uniformly mixed and thoroughly mixed together. 
Therefore the faster you run the engines the more complete the 
mixture. The entering charge comes in with a high velocity. Of 
course the actual velocity will depend upon the size of the engine 
itself and upon the speed with which it is run, but broadly — 
ing you may say that the entering charge will come in at a velocity 
of between thirty and sixty miles an hour. That being so, it goes 
right through up the centre of the cylinder. It would inpinge on 
the piston head and spread out laterally, returning down the sides 
of the cylinder. The witness then exhibited an experiment to 
illustrate this action by means of ammonium chloride, drawn into 
a glass cylinder fitted with a piston. The entering column was 
projected against the piston and returned by the side of the 
cylinder. He considered the existence of the residuum forms no 
barrier at all. The residuum as a thing separate in any sense 
disappears in an exceedingly small fraction of a second, and in 
his opinion, based upon these considerations, he did not believe 
there was any stratified condition of the charge in the Otto 
cylinder at the time of ignition. The experiments with the Otto 
engine with platinum coil for ignition were then gone into. There 
was a small coil of platinum wire in the middle of the piston, 
which was connected through the piston and solid portions to wires, 
conducting the current from a galvanic battery. The passage of 
the current from that galvanic battery heated that platinum wire 
to a greater or less extent by increasing or diminishing the power 
of the battery. The engine was run first of all with the ordinary 
ignition of an ordinary Otto engine. The ordinary ignition was 
then cut off and the battery applied. He found then that with a 
proper battery power he get precisely the same working of the 
engine, as far as he could detect by the means at his disposal, and 
the same indicator diagram as he got with the ignition by means 
of the flame ; and he noticed this further, that as he increased the 
battery power so as to increase the temperature of the wire, and 
caused it to heat the gas more vigorously, he got an ignition before 
the compression of the mixture in the cylinder was complete, and 
when that was done, and it was heated considerably above the 
point at which he found working successful, the engine was 
actually pulled up. These results were not consistent with a 
stratum of incombustible fluid next the piston. He believed that 
the strongest mixture Otto can have is about 1 to 10 or 1 to 9. 
Residuum did not differ materially in its operation from other 
inert gases. It is ata higher temperature, which is undoubtedly 
a disadvantage. It reduces the efficiency of the engine, because 
the initial temperature of the complete charge is higher. Another 
thing is that if you leave the residuum in the cylinder you may 
have that residuum so hot that when the mixed gas and air enter 
the cylinder and the piston advances they may be ignited. He 
did not consider that Otto’s specification shows any means of 
regulating, detaining, or making gradual what would otherwise be 
a sudden explosion. Even supposing for a moment that there were 
sufficient directions for keeping a stratum of incombustible gas 
between the combustible mixture and the piston, in his opinion 
that would not have any useful effect. A drawing of the Hugon 
engine at South Kensington was then putin. The main difference 
between the Hugon and Lenoir engines was that the former had a 
gas ignition and the latter an electric one. In the Hugon the 
ignition was at the entrance of the port, just as it is in the Otto. 
It was a double-acting engine, and the explosions took place at 
each end. He had seen this engine at work, and it worked with- 
out shock. The charge wasnetmeasured. He had taken diagrams 
both when the engine was running light and when it was doing 
work. He had seen three Lenoir engines at work during the last 
eight or nine months. The first was at Petworth, the second was 
in Westminster—the South Kensington engine was brought down 
there—and the third was at a place in Dorset-street, near Baker- 
street. He had found no difficulty in setting the Petworth engine 
to work. It went off at once, and there was no trouble whatever. 
He took indicator diagrams, but did not ascertain what horse- 
power it was actually doing effective. It was doing the ordinary 
work, as he understood, to which it was generally applied. The 
diagrams would enable the actual power developed in the cylinder 
to be ascertained. The engine worked very quietly indeed. He 
had seen the Lenoir engine at Dorset-street doing work, and work- 
ing without shock. There was no difficulty in starting it. When 
he went there and had it started at first there was a certain 
amount of knocking at the middle of each stroke. By putting the 
hand upon the bearing of the crosshead and the bearing of the 
crank pin it was at once apparent that that was due to slackness 
of the brasses—that they were worn. He, therefore, had the engine 
stopped, and had the brasses tightened up so far as could be done 
on short notice, and started the engine again. That knocking 
then practically disappeared, and the engine ran in a satisfactory 
manner. From his observations on the working of Lenoir and 
Hugon engines, his opinion was that there was no more shock t 
in the ordinary high-pressure steam engine. The witness was 
then questioned as to the advantage in using compression. The 
primary and most obvious thermo-dynamic advantage was, that if 
you compress your gas before you ignite it you can carry the ex- 
pansion of that gas to a very much higher point than you can 
vsithout that compression before coming down to atmospheric 
ptessure, and in all practical gas engines the lowest pressure to 
Which you can work is the atmospheric pressure. It is not practical 
to go below that and obtain work. Another advantage was that 
with a given size of cylinder you can obtain a much larger 
amount of work, and as a large portion of the loss of work 
of the heated ye is due to the conduction of the heat 
through the of the cylinder, and as the conduction 
through the walls of the cylinder will be much the same whether 
you are working under pressure or without, it is clear that 





the percentage of waste will be less when working with compres- 
sion than when working under the ordinary atmospheric pressure, 
In his opinion compression is the cause of the efficiency of the Otto 
engine. He had measured the clearance of the Hugon and Lenoir 
engines. The effective clearance of the Hugon, including the 
volume of the port, is about 60 cubic inches; the volume of the 
charge drawn in is about 188 cubic inches. The 60in. of residuum 
would be between the combustible charge and the piston, assuming 
that that which is in first remains first. There would be more 
chance of stratification in the Hugon than in the Otto engine, as 
the admission port was at the side of the cylinder instead of at the 
end. According to his measurements, the volume of the two ports 
and the clearance in the cylinder of the Lenoir engine at South 
Kensington would be about 15in. The volume of mixture drawn 
in would be 100in. What he had just said with regard to the 
position of the port in the Hugon would apply to this Lenoir. The 
anticipations were next dealt with: He had read the specification 
of Newton, No. 1840, of 1861—that is Million. In his opinion 
Million’s was a practicable engine. The combustible charge would 
be admitted into a chamber containing residuum. He did not 
think there would be any isolated stratum of residuum in this 
arrangement. He thought the charge would be thoroughly mixed 
up. He had heard the criticism that Wright’s would not work 
with the pressure mentioned in the specification. He agreed with 
that; but with increased pressure you would no doubt succeed in 
getting a charge into the spherical reservoirs marked “‘W.” In 
this case there would be incombustible fluid between the charge 
and the piston. In his opinion the engine would then work. With 

to Barnett’s engine, witness had specially considered the 
cycle of the third modification. In his opinion the engine would 
work. He then went through the complete cycle, showing that 
during the downward stroke of the piston one-third of the contents 
of the pump would be delivered above the piston, and two-thirds 
of the contents of the pump delivered below the piston. During 
the up stroke it would be, of course, just reversed. By altering 
the relative position of the main crank you could so set this engine 
that it would deliver the whole contents of the pump into either 
side, whichever you wished. You could effect this by simply 
loosening one of the cog-wheels, and altering their relative position 
to each other. He had heard it suggested that there would be a 
certain amount of waste due to the pumps forcing the combustible 
mixture through the exhaust port m; but he did not think there 
would be any appreciable amount of waste. He believed Barnett’s 
ee would work without shock, and be less explosive than Dr, 

tto’s. 

Cross-examined by the ATTORNEY-GENERAL, Dr. Hopkinson said 
that he had first given attention to gas engines about four years 
ago. With the exception of Lenoir, who specified an engine in 
which air was drawn in to neutralise the carbonic acid, it was the 
fact that Otto was the first person who ever told people who made 
gas engines either to draw in air first or to leave in the residuum. 
His view was that stratification wasa myth. He had experimented 
to see whether it existed or not. He thought that no other expert 
advising the defendant had submitted any experiments to confirm 
his views or otherwise; no attempt had been made to take out the 
actual gas from a cylinder, just before ignition, at one, two, or 
three bg oes It could be done. He knew that if dilution was 
carried to a certain point you can reach the limit of combus- 
tibility, but had never tried if there was any difference in this 
respect when gas was let in during the whole stroke to when the 
same quantity was let in during half the stroke. He thought if 
there was better ignition in the latter case it was due to the richer 
charge in the port. The experiment with the glass cylinder was 
devised about the time Sir Frederick Bramwell had finished his 
evidence. He had not tried that experiment with anything else 
except the chloride of ammonium, but he had in other matters in 
which he had had occasion to try somewhat similar experiments. 
He considered it would make no difference whether ammonium 
chloride or any other smoke was used. A model was then produced 
by the ATTORNEY-GENERAL, in which a piston in a glass cylinder 
was pulled out by a connecting-rod tediel from a crank, as in an 
ordinary engine. The smoke from a cigarette was then drawn in, 
the witness acknowledging that there was stratification. If he 
found from three samples of gas taken the moment before ignition 
that in the one there was 10°5 per cent. of gas—that is the one 
nearest the point of ignition—and that in the second there was 7°5 
of gas, and in the third, close to the piston, 5°8 of gas, that in his 
opinion would show substantial stratification. What it really does 
show is this: that there is a difference in the composition of the 

at the points at which you draw it. Stratification means a 
ittle more A es that; it refers to the position of the gas as well. 
He had not obtained analyses of the charge. Referring to the 
platinum wire experiment, S did not think it absolutely disproved 
stratification. What the experiment proves is simply this, that 
you have against the piston a readily ignitable mixture. He did 
not know what the temperature of the platinum wire would be. 
It could not have been lower than a red heat. He could not tell, 
without referring, at what temperature combustion of any given 
mixture would take place. A Hugon engine could probably work 
with a mixture as dilute as 22 to 1, but he could not say this for 
certain. If it be the fact that an Otto works regularly with 1 in 
30, he could not account for it except by a rich condition of the 
mixture near to the lighting, and the compression and consequent 
heating of the mixture. Now, supposing you find with a uniform 
mixture of 1 in 20, or 1 in 22, you cannot by compression get 
ignition, and oe | in an Otto engine you took 1 in 30—that is 
to say, one-thirtieth of gas—but let it in at the last few inches of 
the out-stroke, and found regular ignition, he could not account 
for it scientifically, except on the suggestion that there wasa richer 
mixture nearer to the point of ignition. Referring to indicated 
diagrams, witness said it was the fact that when you are working 
an Otto you get a much more gradual curve than when you are 
working a Lenoir with the same mixture. The Otto is actually 
nearer to the adiabatic than the Lenoir. The descent is not so 
rapid. He had never worked one engine on the two systems. He 
had never compared the Hugon way of working and the Otto on 
the same engine. He could not tell the mixture used in any of his 
experiments, either with the Hugon or Lenoir engines. He never 
measured the work that was being done. The Petworth indicator 
diagrams showed occasional missfires. This did not occur in the 
Otto engines, therefore something must have happened in the 
earlier engines which made the supposed uniform mixture not 
ignite whenit should. After a missed ignition you would be certain 
to get an ignition—probably an early ignition. The Petworth 
diagrams occasionally show missfires, late ignitions and early 
ignitions which would be due to missfires, or such as you would 
expect to find where there had been previous missfires. He had 
not tried the consumption of gas per horse-power with the Lenoir 
or Hugon engine either. He could say at once that the Otto 
+ poe do consume a great deal less gas than the Lenoir or Hugon 
did seventeen years ago. The Hugon and Lenoir as they have 
been worked up to to-day consume respectively about 95 and 85 
cubic feet per hour per indicated horse-power. He should imagine 
a 3-horse Otto would consume from 35 to 40. That is a saving of 
more than 50 per cent. It practically makes the Lenoir use over 
100 per cent. the amount of gas in an Otto, He was aware that 
in large Otto engines the consumption was as low as 25 cubic feet. 
He had never compared the Lenoir and the Otto, or the Hugon and 
Otto, to see how often the missfires occurred in one as compared 
with the other. With regard to the Otto, if the flame is alight the 
missfires are extremely rare. Occasi you find a premature 
ignition. They are not so frequent in the Hugon as in the Lenoir, 
This witness was then questioned in regard to the indicator dia- 
grams taken during Mr. Imray’s experiments with the modified 
engines at Manchester. Given that the engine was worked under 
the same conditions exactly, except that the point of ignition was 
half way up, or further up the cylinder in one case than in the 
other, he could not, as an experienced man of science, account for 

e i on any other Sony, except that it is quicker 
nearer the point of admission, He could not suggest any other 


cause than that at the point of ignition the gas was richer in the 
one case than in the other. The diagrams taken with a homo- 
geneous mixture show that the ignition was equally effective in 
both cases. In the Lenoir engine the ratio of initial to maximum 
pressure is as 1 to 5, and in Otto as 1 to 34; but it was not the 
ratio that had to do with shock, but the difference, and that was 
much greater in the Otto. 

After a short re-examination by Mr. Mouton, the witness 
withdrew. 

Mr. Dugald Clerk was next examined by Mr. MovunTon. He 
confirmed Dr. Hopkinson’s evidence. He considered there never 
was any difficulty in getting a Lenoir engine to work, and less 
indeed than there often was with the Otto. He had made full size 
models of the Otto engines, as shown in the drawings, and had 
failed to get any stratification at all. The cylinders were con- 
structed of glass, In his opinion the cause of the great efficiency 
in the Otto engine is compression, and he thought that was agreed 
to by all scientific men. The thermo-dynamic efficiency of the 
Lenoir engine was ‘16 and of the Otto ‘33, besides which you get 
nearer to the theoretic efficiency in the compression engines on 
account of there being less loss. He had examined the glass 
model put in by the plaintiffs, and did not think it fairly repre- 
sented what goes on in the Otto engine. The proportions were 
altogether different. He agreed with Dr. Hopkinson in regard to 
the anticipations. Barnett’s was an exceedingly practical specifi- 
cation, and had influenced him very much in designing his own 
engine. He had made a great many measurements of the clearance 
spaces, and had found that in the South Kensington Lenoir the 
amounted to 18 per cent. of the total charge, in the Petwort 
engine to 194 per cent., and in the South Kensington Hugon to an 
average of about 264 per cent. The diagrams taken during the 
experiments with the siotteam igniter were then put in. 

n cross-examination by Mr. ASTON the witness stated in refer- 
ence to his patent No. 1089, of 1881, that so far as the displacer 
was concerned, it was a complete mistake. He has since reduced 
the size of the pump, and this had the effect of leaving more of the 
residuum in the cylinder than there was before. It was an 
unavoidable evil. He did not consider there was stratification in 
his engine. It was between the 12thof April, 1881, and the time 
when he read his paper at the Institution of Civil Engineers that 
he found out that some of the stat ts in his specification were 
incorrect. Notwithstanding this he took out another patent after 
the date of reading that paper, and did not refer to the mistake he 
now said he made. Afterwards the Attorney-General put a 
number of questions about the diagrams taken during the platinum 
experiments, with the view of showing that they distinctly indi- 
cated that the charge was heterogeneous, because in several cases 
the coil had failed to ignite at or before the period of maximum 
compression, which was the most favourable point for ignition. A 
number of witnesses were then brought forward to prove the suc- 
cessful working of the Lenoir and Hugon engines, the cross-exami- 
nation in each case being directed to show that the engines were 
uncertain in action and expensive to work and maintain. Another 
attempt was made by Mr. Moulton to get in Beau de Rochas, but 
Mr. Justice Pearson finally refused to accept it, for reasons that will 
be clear to those who have followed the remarks already published 
by us on this head. 

Mr. John Imray was then recalled and examined by the 
ATTORNEY-GENERAL and Mr. ASTON, and cross-examined by Mr. 
MOULTON in reference to his Manchester experiments and the 
indicator diagrams he had produced. 

The next witness was Professor Dewar, F.R.S., who was called 
for the plaintiffs: He said that the working of the Otto engine 
could not possibly be explained on the assumption of a uniform 
distribution. He had taken samples of the charge from the 
cylinder of the Clerk engine ; that is to say, the one in which Mr. 
Clerk himself said that there was no stratification, and about 
which he had made a mistake in the year 1881. He took samples 
at three different places, A Band C. A, close to point of ignition; 
B, intermediate; and C, just behind the piston. The samples were 
taken immediately before ignition. The sample A, taken nearest 
the point of ignition, contained 10°5 per cent. of coal gas ; nitrogen, 
75°2 ; oxygen, 13°2 ; and carbonic acid, 1'1. B contained coal gas 
7°5; nitrogen, 78°4; oxygen, 13°0; carbonic acid, 1:1. And C, 
coal gas, 5°8; nitrogen, 79°5; oxygen, 12°7 ; carbonic acid about 
2 per cent. The C was not inflammable under ordinary conditions, 
B is just on the limit; and A is undoubtedly inflammable. He 
also took samples after ignition at the corresponding points, and 
found that practically the whole of the coal at A was burnt, 
about one-half at B, and none at C. The result obtained with the 
one set of experiments fully confirmed those of the other. He had 
also analysed the residual gases, and had found that unless the 
amount of gas was abnormally small, complete combustion takes 
“sae Taking gas and air—1 of London gas to 13 of air does not 

urn; 1 to 12 gives a very slowcombusion. With1 to11 you get a fair 
velocity of combustion. This is without compression. The analysis 
of the residuum coming from the Otto engine shows that the 
engine can work easily and do efficient work with one of gas to 23 
of air. That is with anes. If you took 1 to 23 and made 
it homogeneous, you could not, by either pressure or heat, make it 
burn. With 1 of gas to 16 of air there is no combination at a 
pressure of 44 atmospheres. 

The following are the results of Professor Dewar’s experiments 
with various mixtures of gas and air :— 
ones pressures and temperatures, 

Yr. 





Gas. . 
1 .. «. 18 Does not burn. 

1 .. .. 12 Very slow combustion. 
1 .. . 11 Fair velocity. 


Gas and air at higher preasures.—Ordinary temperatures. 
Gas. Air. 


1 .. .. 16 No explosion at 4} atmospheres’ pressure. 
1 .. .. 18 Feeble combustion. 
Gas and air mixtures, plus residuum in the proportion of 3 of 
residuum to 5 of mixture, compressed to 4 atmospheres, and hea 
to 150 degrees C. 
Gas, . 
No combustion, 
Faint combustion, no explosion. 
No combustion, no explosion. (Manchester gas.) 
os. 66 Slow flame. 
1 .. .. 6 Explodes, 
He had tried to imitate, in laboratory fashion, something that 
would be an approximation to the action in the cylinder of the gas 
engine, For this purpose he took a tube with electric wires inserted 
at one end, and with a manometer attached, into which it is 
sible to compress the gaseous mixtures and to heat them to any 
xed temperature. That being done, he tried to imitate the 
sudden injection into the hot residuum of an ‘éxplosive mixture. 
Therefore, he filled the explosive mixture into this, fired it, and 
then suddenly, by means of a force pump, injected into this 
heated residuum the explosive mixture, and then fired it. He had 
never seen a case in which the flame went uniformly through the 
whole mass; it always stopped in a well-defined curved surface at 
the end of the residuum. He could not account for that in any 
way, except by the residue being kept separate from the com- 
bustible mixture. He never reached a higher pressure, before 
firing, than four atmospheres, and never heated beyond 200 deg. 
Centigrade. The results of all his experiments show heterogeneity. 
It is absolutely impossible that the Otto engine could be worked 
with the small amount of gas per horse-power with which it was 
worked, and with regular ignition, unless the charge was richer at 
the ignition end of the cylinder. 
Professor Dewar was cross-examined by Mr. MovuLtTon, and 
explained how by estimating the amount of carbonic acid in the 
ust gases he could at any moment tell with certainty the rich- 
ness of the charge. 
Mr. Coombe, and Mr. Pinchbeck, formerly manager at the 
Reading Ironworks, where the Lenoir ines were manufac- 


1 
1 .. 
1 
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tured, were called for the plaintiffs in reference to the work- 
ing of the Lenoir engines, Sir Frederick Bramwell was then 
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recalled and examined as to the Manchester experiments, and gave 
evidence in support of Mr. Imray’s and Professor Dewar’s conclu- 
sions. Mr, Clerk and Dr. Hopkinson were also recalled by Mr. 
Movtton. The former had n down to Messrs. Crossley’s 
works at Manchester to examine the experimental engine with 
side lighting arrangement, and gave it as his opinion that the 
results shown on Mr. Imray’s diagrams were due to the side slide 
having too little lead instead of to the greater dilution of the 
charge just behind the piston. 

This completed the evidence. Mr. Mouton then addressed the 
Court at great length, dealing with the judgment in the Court of 
Appeal in the Linford case, and pointing out how materially the 
coven evidence now differed from what was then given, and 

ow completely they had shifted their ground. He then criticised 
and compared the evidence. He did not think he had said a single 
unkind word about the Otto silent gas engine. He admitted it 
was an extremely practical compression engine, and that a practical 
compression engine was wanted, but he did say that justice requires 
that the first claim should be struck out, and that invention, inde- 
pendent of the lines of this engine, should be allowed to go on. 
Here we had Clerk’s engine, which is really a growth of Barnett’s 
engine, radically different in its idea. We had it brought up actu- 
ally to trial here, until the matter was settled, simply because 
they do not even allege any infringement of any claim except 
Claim No. 1. They said there was a residuum there, and then the 
charge behind it, and then they said that was within Claim No. 1. 
It stops invention in entirely different lines to those which the 
plaintiff has so successfully prosecuted. The Steel engine would 
be an infringement of the second claim if the second claim was 
independent of the first claim. He had never contested that. He 
said this was a question with regard to the validity of the patent. 
This patent has once been supported, as he said, on insufficient 
evidence. Now, he put far richer materials before his lordship, and 
he thought he had proved that this patent does not do what it says 
it does, and that it has been anticipated. He was not going through 
the whole, but he said there was the same richness throughout, or 
the greater part of the gas being substantially diffused through the 
whole. It does not differ in its diagram from that of a homogeneous 
mixture; the only thing is that in Otto’s there is such a proportion 
of residuum that it acts as a diluent and prevents too rapid com- 
bustion. If there was such a thing as the plaintiff thought 
he had got, namely, this graduated arrangement, it would 
not render it gradual, but it would render it more rapid. 
That is proved by all the evidence here, and by the plaintiff's own 
admissions; an then he said that if it simply means letting this 
into a chamber with residuum, and that that will accomplish the 
result, there are no precautions taken by the plaintiff—no precau- 
tions suggested as being necessary by the plaintiff—in order to 
make it produce this result. He treats it that the mere admission 
first is all that is wanted; and if that was so, it was abundantly 
clear that, both by the prior users of the two forms of Lenoir and 
Hugon, and by the i publications of Million and Barnett, this 
has been anticipated. He was only claiming that there was merit 
in what other people did in their engines; and if he was not to 
answer for having made a mistake in what the merit was—which 
merit he admitted—and he admitted that he would not have to 
answer for it, if what he had done could be proved to have been 
an advantage and to be novel—he certainly could not, on the other 
hand, say that he was entitled toa patent, because he had said 
that there was merit in something which was done before. He 
especially pressed upon his lordship, in addition to all the other 
scientific evidence, the anticipations of Million and Barnett and 
the prior users by the Lenoir and the Hugon. He could not 
understand it if there was de facto an advantage or a great gain by 
residuum entering the chamber early, but all he could say was that 
if there was, they participated in it as much as the plaintiff did, 
and there would be this absurdity, that if this claim was supported 
the plaintiff could restrain the making of a machine exactly like 
Million’s and exactly like Barnett’s. He could actually restrain it 
because they do this very same thing. He attempted to restrain 
one made on the fundamental lines of Barnett, which, so far as it 
could be said to be an infringement of the No. 1 claim, was not 
more so than Barnett’s. He attempted to restrain that, and the 
case actually came up, and would probably have been heard, had 
not it been settled, Under these circumstances he submitted that 
this first claim was bad, and that being bad, until the plaintiff has 
purged his patent with regard to that, his client was not liable for 
infringement. 

The ATTORNEY-GENERAL then rose on behalf of the plaintiffs, 
While admitting the great ability displayed by Mr. Moulton in his 
address, he cautioned his lordship against acting on some of the 
very positive statements which he had made. He would show by 
the evidence of Sir Frederick Bramwell and Mr. Imray, which had 
not been contradicted, that Otto’s invention as specified was a 
very great invention, and that for all legal purposes it was accu- 
rately specified. It was a little strange that while the infringer 
had ily taken Otto No. 3, and had in the most barefaced 
manner copied that invention so that his own counsel cannot deny 
infringement—it was a little strange that while he had taken that 
very form which the patentee prefers, that is to say, the best 
form, according to the patentee, in which you are to have the 
particular kind of compression, and in which you are to have 
compression in the same cylinder, his counsel is allowed to get up 
and say there was ingen, in the Otto engine except improvement 
of mechanical details, and it was absolutely untrue that he had 
discovered even tho application of any new principle. He con- 
tended that every experiment that had been made showed that 
there was a stratification or gradual shading off in the strength of 
the Otto charge, At the same time it must not be assumed that 
anything in Dr. Otto’s specification went so far as to say that the 
mixture at the moment of the time of firing was not homogeneous, 
He submitted humbly that when his learned friend, Mr. Moulton, 
although he spoke afterwards not very nicely of Dr. Otto’s inven- 
tions, when he is driven to admit the results, and has wholly failed 
to suggest a single reason which has produced those results—when 
he is driven to admit results of cheapness which have made it one- 
third of the cost with three times the efficiency, then it was a little 
strong to say that Dr. Otto was all wrong, and that he knew 
nothing whatever of what he was talking about; and that Mr. 
Clerk and Dr. Hopkinson, who have not invented the thing, but 
only criticised it, knew a great deal more. In fact, Dr. Hopkinson 
said that Dr. Otto’s idea was a myth, and did not exist at all. 
The indicator diagrams and the experiments were dealt with in 
detail, more especially those made with the same engine working 
on Lenoir’s and Otto’s systems, in which the latter showed a saving 
of 20 per cent. in gas consumption for a given power. No experi- 
ments of any kind whatever were brought forward on the other 
side to refute this, which was a most remarkable thing. With 
regard to the platinum experiments, Dr. Hopkinson had said there 
was no difference in the diagram whether the charge was ignited 
normally or abnormally. hen the diagrams were produced, 
however, he said with confidence that such a contention could not 
be supported. He then came to the alleged anticipations, and he 
submitted that a workman having taken any one of these prior 
publications would be unable to construct an Otto machine or a 
machine working as Otto did. Some of them would absolutely 
lead people away from Otto. Wright’s, everybody admitted, 
would not work at all. In Million, though there would be 
residuum, if such an engine was made, it would merely be a thin 
film. In conclusion, he submitted that he had demonstrated 
on the evidence that Dr. Otto’s invention was an invention for 
pero sce Rage J the cylinder a packed charge, and for sending it in 
packed in this way—that as it went in there was in front air or 
incombustible gas, which had previously been there. As described 
in modification No, 1, he primarily intended air, but it is possible 
that his lordship might take the view that incombustible gas left 
in or sent in would also have been within that—that in his com- 

ression engine he worked in the novel way which has been 
escribed. He submitted he had proved upon the evidence that to 
whichever of these modifications you apply the stratification you 








get results which are wholly unobtainable without that stratifica- 
tion, and that it was no good suggesting that the packing produced 
homogeneity in the end. The result was a saving of gas which 
had never been attained before, although compression was known, 
although a good many of the parts were known, and although in 
shape and form the Lenoir engine was not so very different from 
Dr. Otto’s. The only point in which you could find a difference 
was the different system of engine and the system of working the 
engine; and so far from it being due to mechanical details, the 
principle being wrong, as Mr. Moulton said, there had not been 
one single mechanical detail pointed out which, apart from the 

rinciple, could t for this-extraordinary change. He asked 
his lordship to say that that patent was valid, that it had been 
infringed, and had been infringed, as was practically admitted, in 
the grossest and most glaring manner, by taking bodily modification 
No. 3 out of Dr. Otto’s patent, and using it without any attempt 
to disguise it or distinguish it. After reading several passages 
which had occurred in cases as to the way in which anticipations 
had to be regarded, the learned counsel resumed his seat. 

This ended the case for the time. The judgment pronounced by 
Mr. Justice Pearson appeared in full in our impression for Dec. 25th. 

The matter does not end here, however, for on Weduesday, the 
17th, before Lord Justices Cotton, Bowen, and Fry, a motion was 
made to stay execution pending an appeal. The motion was made 
in the first instance before Mr. Justice Pearson. His Lordship 
refused to suspend the operation of the judgment, intimating that 
he had the less hesitation in doing so because the Court of Appeal 
having control over the appeal business if it were thought a fit 
case could advance the appeal. The defendant appealed. Mr. 
Graham, on Wednesday, appeared in support of the appeal. He 
asked that, if necessary, the appeal might be accelerated. He 
admitted that the appeal would probably take five days to hear. 
Sir R. Webster, Q.C., and Mr. Lawrie, for the plaintiff, were not 
called upon. 

Lord Justice Corron said that the appeal would take a con- 
siderable time, and if it were advanced would certainly interfere 
with the hearing of other appeals. The suitors who had already 
presented their appeals would be aggrieved if the appeal were 
advanced. As to staying the operation of the injunction, that was 
not the practice. Here the plaintiff had established his patent in 
two actions; if the judgment was stayed in this case it ought to 
be in almost every case. The appeal must therefore be refused. 

Lords JUSTICES BOWEN and Yay concurred, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


NEITHER in the crude nor in the finished iron trade of South 
Staffordshire is there much improvement to note upon the week. 
Trade is so slowly recovering in America that an improvement 
which it had been thought by not a few ironmasters would begin 
to be seen at this period of the current year, has not yet loomed, 
and the intimation that certain changes favourable to this 
market in the American tariff reported to the House of Represen- 
tatives by Mr. Morrison are, at the best, unlikely to come into 
operation during the current year—while the likelihood of any 
change whatever being practicable within a reasonable time is 
ridiculed by the American Protectionists—did not contribute to 
improve the tone either at the Wolverhampton market, or at 
that in Birmingham to-day—Thursday. 

Stamping sheets were fairly firm, some makers quoting from 
£10 to £10 10s. Plates for girder work were to be had at from £7 
upwards ; but notable brands of boiler plates were obtainable at 
nothing under from £8 to £9. 

There was a trifle less iron of the single gauge to be had for gal- 
vanieing at under £6 10s. Galvanising doubles were a leading 
article offered. Prices were a shade stronger upon the minimum 
than a week ago; yet £6 12s, 6d. was difficult to obtain, while 
ao were procurable at from £7 2s. 6d. to £7 5s. onwards to 

27 10s. 

Bars for working-up purposes are plentifully offered at under 
£5. From £5 10s. to £6 will buy a capital quality bar, while 
at from £6 10s. to £7 10s., and for Earl Dudley’s brand—£8 2s, 6d 
—a magnificent quality is procurable. 

Strip iron was plentiful yesterday and to-day at under £5, 
and hoops were from about the same figure up to £5 2s. 6d. 

Pigs were plentiful, but they were not pressed upon the market. 
Part mine pigs were easy to buy to-day at from 42s, 6d. to 45s., 
and all mines at from 55s, up to 60s. Derbyshire pigs were to be 
bought at 38s, 6d. Certain other Derbyshire brands were held by 
makers at 39s., agents being prohibited from selling below that 


Ironmasters who are engaged upon Government work were the 
most able to-day (Thursday) in Birmingham to report that the 
current business is yielding them profit ; and longer working hours, 
or some equivalent ease in wages, was declared to be impera- 
tive alike at the pits and at the chief producing establishments. 

The iron which is being rolled for Governmént use is at prices 
fixed under contracts entered into before the market suffered so 
serious a relapse. 

Coal was upon plentiful offer at both markets, Mill coal is in 
slow demand at 7s., but a little more is doing in forge coal at 
5s. 6d. boat weight, delivered. Thick coal pits, whence blast 
furnace proprietors usually obtain their supplies, are doing scarcely 
age eragg half work at from 8s, to 9s. per ton for large, and 4s, 6d. 

or slack, 

The presidency of the South Staffordshire Board was announced 
at its meeting to be vacant. The formal resignation of Alderman 
Avery was received with expressions of regret, and a gentleman 
well known in the district was selected for election. 

Messrs. Nettlefolds, Birmingham, annouaced yesterday that in 
future they will increase by 5 per cent. the discount from list 
prices of iron wood screws. 

Makers of bicycles and tricycles are very active in preparing for 
the coming season, which has been opened with much promise of 
success by the London show. 

Many of the edge tool manufacturers have some good orders in 
hand, consequently operatives engaged in this department are well 
ee Considerable quantities are being made for export. 
Hollow-ware makers engaged in the tinned branch are receiving 
orders for increased quantities of best goods for exportation to 
Germany. 

The twenty-second annual report of the Patent Nut and Bolt 
Company, which will be presented at the ordinary general meet- 
ing on the 24th inst., shows that the net profits, after writing 
off bad debts and providing for doubtful debts, amount to 
£35,588 11s, 11d., of which ,000 is proposed to be spent in 
paying a dividend of 5 per cent. on the preference and 10 per cent. 
on the ordinary shares. 

A decision materially affecting manufacturers and contractors of 
all classes, was on Tuesday arrived at in a case which came on for 
hearing in the Birmingham County Court. Mr. George Rathbone, 
an ironfounder, sought to recover from Messrs, Shirlaw and Co., 
engineers, £42 odd for iron castings sold and delivered. Defendants 
admitted their liability for £20, but objected to pay the balance on 
the ground that they had been put to great trouble and expense 
owing to the defective quality of the castings supplied, and they 
made a counter claim for £37 for time and labour wasted in pre- 
paring and testing the defective castings. His honour, Judge 
Chalmers, ruled that there was no precedent on which such a 
counter claim could be established. The purchaser might either 
return the goods or plead a breach of warranty in diminution of 
price or in justification of damages, but he could not, as in this 
case, both return the goods and counter claim for damages. He 
therefore gave judgment for the plaintiff on the claim and counter 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Mr. F. T. Mappin, M.P., speaking at the Sheffield Technical 
School last week, stated that the Sheffield steel manufacturers 
twelve months ago were not in a position to supply large forgings, 
and that these were not produced by hammers at all, but made by 
hydraulic pressure. The Sheffield Daily Telegraph takes Mr. 
Mappin to task on this point, and states that Sheffield has been in 
@ position for several years to make these large forgings and cast- 
ings, and that they have been made during that period by at least 
three houses in the town—the reference, no doubt, being to 
Messrs, Vickers, Sons, and Co., Messrs. Thos. Firth and Sons, and 
Messrs, Charles Cammell and Co, These included the forgings for 
the 100-ton and 110-ton guns, made three years ago, and hammers 
were employed in the manufacture of these very guns. No 
doubt Mr. Mappin was referring more particularly to the first- 
named firm, who were able to set their press at work last April. 
Messrs. Charles Cammell and Co., Messrs. John Brown and Co., 
and Messrs. Thomas Firth and Sons, are also making extensive 
additions to their works for this purpose. Messrs. Firth and Sons, 
I believe, are relying still upon hammers, while the others adopt 
hydraulic presses. Messrs Cammell and Co., as a matter of fact, 
put down a 2000-ton press as far back as 1864. Engineers were 
not in favour of this principle then, and the press was set aside for 
this purpose, and applied to bending armour-plates. Recently the 
experts have been all in favour of presses, and Messrs. Cammell 
are now erecting at their Grimesthorpe Steelworks a press of the 
enormous capacity of 5000 tons. It is stated that hammers are 
still exclusively employed on the Continent for large forgings and 
castings. Our local firms have always been able to supply what- 
ever forging or casting has been ordered, and if the authorities say 
otherwise, they must be misinformed. As Mr. Mappin points out, 
the extensions now taking place will put Sheffield in a position to 
meet all possible requirements of the tuture. 

German cutlery is again being discussed in certain circles. I 
have already informed you of the number of representatives of 
German houses who find their way to Shetfield and do a profitable 
business; but it is now freely stated that the Sheffield tirms buy 
these goods and stamp “‘ Sheffield ” upon them, and re-export them 
as Shetlield wares. This statement has been made in most alarmist 
fashion; but the scare was soon over. It is said that one or 
two factors and perhaps two manufacturers have sometimes 
branded Sheffield on German goods of ceriain low grades, but that 
the practice is at all common in Sheffield is altogether untrue. 
There are no firms in the country who are more jealous for their 
good name than those of Sheffield. To my knowledge, one large 
cutlery establishment has expended over £40,000 in protecting its 
trade-mark against piracy in foreign markets, and they are still 
continually called upon to do so, ‘I'he head of the largest house in 
Sheffield tells me that the remedy against selling German wares 
as Sheffield-made is twofold—(1) to impose a duty of 10 per cent. 
upon German wares, and (2) to arm the Cutlers’ Company with 
more stringent powers, so as to enable them to seize dishonest 
wares and destroy them, if they think fit, as well as to pznish 
the makers or vendors of deceitful wares. This was one of the 
objects of the Cutlers’ Company, and they have still their 
** searchers;” but the term seems more one of courtesy than of 
practical meaning. Of the abundance of German wares in the 
Sheffield district there is no doubt; but a far greater number aro 
sent from Germany direct to the different markets of the world 
without touching an English port at all, and these, to a large extent, 
are marked with names and trade mark so closely resembling those of 
Sheffield that the foreign purchaser can scarcely help being deceived. 

I have in my possession a two-bladed, ivory-handied spring 
knife, branded ‘* Rodgers, Sheffield,” which was exposed in a Shet- 
field window for sale at sixpence. Messrs. Rodgers and Sons say 
that the knife is not of their make, that it must have been made 
in Germany, and branded “‘cold” in Sheffield ; and, besides that, 
the ivory scales alone would cost 7d. How was it done? 

The Steel Rail Manufacturers’ Association, about which some 
information was recently given, is expected to enter upon a further 
lease of life. Certain difticulties which had arisen are in process 
of adjustment, and it is hoped by the members that it may still 
continue to exercise its influence in checking the downward ten- 
dency of prices. The present quotation is about £4 15s, per ton. 

Several ordeis have been received since my last in railway ma- 
terial. The Lancashire and Yorkshire Railway Company has 
received tenders for 20,000 tons of steel rails. It is expected that 
the work will be divided between Messrs. Charles Cammell and Co. 
and the Barrow Company. Messrs. John Brown and Co., Atlas 
Steel and Ironworks, have a contract for steel channcls—about 400 
tons—for Indian States’ wagons; also for 2000 spiral springs for the 
Great Indian Peninsular Railway. The Great Northern Railway 
has given the Leeds Wheel and Axle Company, Leeds, 1000 sets 
of wheels and axles; while the Queensland Government Railways 
have ordered 200 sets of wheels; and axles from Messrs. Harrison 
and Camm, Rotherham. 

The opening month of the year shows a slight improvement in 
Sheffield trade with the United States, the Shetiield exports having 
been £34,448 against £30,828 for January, 1885. Steel was exported 
to the value of £14,463 and cutlery £13,820, against £11,959 and 
£11,057 respectively for the corresponding month of 1835, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—The continued absence of anything in prospect to 
indicate a relief to the long protracted depression throughout all 
branches of the iron trade in this district is disheartening in the 
extreme, and casts quite a gloom over the market. The persistent 
downward movement in prices reported froin the large iron centres 
of Scotland and the North of England adds still further to the 
feeling of despondency with regard to the future, and it would 
seem as if the ruinous shrinkage of values could only be arrested 
by a further considerable reduction of the output. I have heard 
rumours that in Scotland the blowing out of a number of furnaces 
is really in contemplation. As regards local and district irons the 
process of curtailing the output has been going on gradually until 
it has been well nigh reduced almost to the minimum, the 
Wigan Coal and Iron Company, who has recently blown out 
another furnace, having now only one out of ten erected in 
blast on the production of pig iron, three having been put on 
to spiegel, whilst more than half of the plant les completely 
idle. It has long since been abundantly proved that lowering 
prices in the present condition of the market has little or no effect 
in stimulating any actual increase of buying. Consumers and 
buyers have so little confidence in the future, that however low the 
price makers might be prepared to accept, it is questionable 
whether buying of any weight would be induced beyond actual 
ascertained requirements, and in some quarters a disposition is 
being shown to practically stand aside for the present rather than 
attempt to force busi under itions which only result in a 
constantly increasing loss on the actual cost of production. 

The attendance on the Manchester Iron Exchange on Tuesday 
was about an average one, but business could not well have been 
quieter. For pig iron there was an almost complete absence of 
inquiries of any weight, and even when buyers have small orders 
to give out they are offered at such wretched prices that only 
the lowest cutting sellers in the inarket have any chance of securing 
them. Very little iron is actually wanted; in most cases the 
present requirements of consumers are pretty well covered by the 
iron coming in under old contracts, and the new work coming into 
the hands of consumers is so small that they have comparatively 
very little to cover so far as future wants are concerned. For local 
and district brands delivered into the Manchester district the 
minimum current rates remain at about 37s. 6d. to 38s., less 24 per 
cent., delivered equal to Manchester; but at these figures there is 
underselling, and the quotations of one or two makers that are 
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about 1s. per ton above these figures are practically simply nominal, 
as they are only got occasionally on small special sales. 

In the hematite trade the downward tendency of prices con- 
tinues, and good foundry qualities are now to be got at about 
5ls. 6d., less 25 per cent., delivered into the Manchester district, 
but even at this figure there is very little disposition to buy. 

The manufactured iron trade continues excessively dull, and 
manufacturers complain that it isin a far worse condition than 
ever during the depression of 1879. The average basis of prices is 
still about £5 2s. 6d. for bars delivered into the Manchester dis- 
trict, but for actual specifications there is very keen cutting on the 
part of needy makers, and there is not much difficulty in placing 
anything like good orders at above £5 per ton, with hoops to be 
got at £5 10s., and local made sheets at £6 10s. per ton, or even a 
little less. 

Reports as to the engineering branches of industry show no 
improvement in the condition of trade. At some of the shops 
short time is being adopted, and the number of men coming out of 
work continues on the increase, the last returns of the Steam 
Engine Makers’ Society showing about 54 per cent. of the members 
in actual receipt of out-of-work support. With the exception that 
in some shipbuilding centres it is reported that more worx is being 
got, trade throughout continues very slack. Some of the special 
tool makers in this district are fairly employed, but in most cases 
they are in want of orders. Cotton machinists generally report a 
falling off in work, and the stationary engine building trade is 
depressed. The reduction in wages, which comes into force after 
the last pay-day in the present month, has created a very bitter 
feeling amongst the men. Although it must have been evident 
beyond question that, in the face of the determination of the 
employers to enforce the notices, the acceptance of the reduction 
was an absolute necessity, many of the men have strongly de- 
nounced their trades union leaders for not having supported them 
in opposing the reduction, and I understand that Mr. Burnett, the 
general secretary of the Amalgamated Society of Engineers, was 
actually hooted by the men in the streets of Manchester. 

Messrs. Hetherington and Co., of Manchester, have just com- 
pleted for the Crewe works a locomotive-frame slotting machine, 
which is the largest tool of the kind that has been made in this 
country. The bed is 36ft. long and 5ft. wide between the uprights, 
and the machine, which is constructed to deal with ten lin. steel 
frame sides simultaneously, weighs complete between 50 and 60 
tons. In its general construction it is much the same as existing 
machines, the principal feature being its exceptionally massive 
character. In the arrangements for driving some improvements 
are introduced which are worth noticing. The driving is effected 
by means of a three-speed cone pulley, carrying a 6in. belt, and a 
5in. steel shaft the entire length of the bed, from which three 
vertical shafts, geared by means of bevels, give motion to the 
cutting heads. The stopping and starting is effected by one of 
Matirer and Platt’s patent friction couplings applied to each head, 
and controlled by a handle on the front side of the machine, by 
which arrangement the attendant can start or stop each cutting 
head independently without going to the back of the machine. 
Each cutting ram is provided with a quick return motion by means 
of a disc and slotted link, which is balanced, to take out all back- 
lash of the tool. The feed motions are all effected by means of 
steel screws both for the longitudinal and cross traverse, 
each worked by ratchet wheels from one slotted disc wheel, and 
an arrangement is made by which the two screws may be coupled 
by means of change wheels after the manner of a screw-cutting 
lathe. In order to meet the requirements for shaping out the 
horn blocks and inclined ends of the frame plate where the 

‘cylinders are placed on, the front of each ram is fitted with a 
special tool box for radiusing out the corners, which is also pro- 
vided with self-acting motion. Messrs. Hetherington have also in 
hand a very powerfully geared planing machine for une of the 
Government dockyards. This machine is to plane 13ft. long by 
Sft. 3in. wide and 5ft. high. It is geared by means of a Sin. steel 
screw, the driving pulleys being at right angles with the centre line 
of the machine, and all parts of the machine are of a massive 
character throughout. The firm have in hand another planing 
machine to plane 40ft. long and 3ft. Gin. wide. The bed of this 
machine will be 66ft. long, and it is specially constructed for 
planing bridge plates and similar class of work. It is a rack 
planing machine of the ordinary type, the only speciality being its 
exceptional length of bed. 

In the coal trade a fairly good demand for house fire consump- 
tion still moves off steadily the better qualities of round coal, and 
keeps collieries generally going pretty near full time. Other 
classes of fuel continue slow of sale, and steam and forge coals and 
engine classes of fuel are plentiful in the market. There is no 
quotable alteration in prices, but the tendency is in favour of 
buyers. At the pit mouth best coal averages 8s. 6d. to %3.; 
seconds, 7s. to 7s. 6d.; common coal, 5s. up to 6s.; burgy, 4s. to 
4s. 6d.; and slack, 2s, 6d. to 3s. 6d. per ton, according to quality. 

liouse fire coals are in tolerably good demand for shipment, but 
steam coals are dull, and delivered at the high level, Liverpool, or 
the Garston Docks, can be bought at 7s. to 7s. 3d. per ton. 

/arrow.—There are not many new features to note in connec- 
tiva with the hematite pig iron trade of this district. Makers 
have, however, secured several new orders, and the work in their 
hands is comparatively large, and certainly a considerable improve- 
ment on the position occupied a few months ago. The chief 
re juest, however, is for Bessemer qualities of iron, which are more 
largely used than of late by steel makers, and others who have 
s:curel good contracts for delivery during this and the ensuing 
s:asou. The inquiry is not only on home, but on continental and 
foreign account; but, of course, the home trade represents by far 
the largest tonnage of sales. The demand on foreign account is 
very poor; but it is expected there will be a revival from this 
ylarter so soon as prices are such as will enable makers to meet 
foreign markets. Stocks of iron remain very large, but a 
large bulk of the metal now in stock is held in warrants 
by speculators, while other parcels are stocked pending delivery 
at times which have been agreed upon. Prices are still firm 
for all qualities of pig iron, and mixed Bessemer descrip- 
tions are still offered at 45s. 6d. to 46s. per ton net at works, 
with No. 3 forge and foundry iron at 43s. 6d. to 44s. per ton. Steel 
makers are busily employed in the heavy rail department, and one 
of the features of recent transactions has been the acceptance of an 
order for 10,000 tons of steel rails for the Lancashire and Yorkshire 
Railway Company, to be delivered during the following year at a 
price which is stated to be about £4 15s. per ton net at works. 
Other orders, but not of equal importance or weight, have been 
placed. Shipbuilders are indifferently employed, and have not 
succeeded in getting any of the large Government orders which 
have been lately on offer. It is understood that a good proportion 
of them have gone to the Tyne. Iron ore is in fair request com- 
paratively speaking, but prices show no improvement, and stocks 
remain very large. Coal and coke are in steady consumption, but 
the demand is very much restricted. Shipping remains very quiet 
in all departments, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

BuytnG and selling were almost at a standstill at the iron 
market held at Middlesbrough on Tuesday last. Few sales were 
effected, though prices were lower by 3d. per ton than on the 
previous Tuesday. Makers did not seem disposed to do business 
at minimum prices, and consequently they sold very little. Some 
merchants also refused to sell at the prices now alone obtainable ; 
but others were willing to accept as low a price as 30s, 6d. per ton 
for No. 3 g.m.b. in small quantities, 

The demand for forge iron has not improved, and the price 
remains at 30s, 3d. per ton. 

Warrants continue in poor demand, and they have again fallen 





in value. It is reported that Middlesbrough warrants have been ' 


sold at Glasgow at as low a figure as 30s. 14d. per ton. The usual 
quotation, however, is still 30s, 6d. to 30s. 9d. 

Messrs. Connal and Co.’s stocks of pig iron amounted on Mon- 
day last to 165,129 tons at Middlesbrough, and 688,323 tons at 
Glasgow. The increase during the week at Middlesbrough was 
4789 tons, and at Glasgow 3125 tons. : 

Shipments of pig iron from Tees-side wharves have been steadily 
improving since February Ist. The quantity which had left the 
port up to Monday night was 29,701 tons, as compared with 21,827 
tons in the first fifteen days of January. . 

The manufactured iron trade continues in a dull and unsatis- 
factory condition, and orders and — are as scarce as ever, 
Ship-plates are offered at £4 10s, to £4 12s, 6d. per ton on trucks 
at makers’ works, according to quality ; angles at £4 7s. 6d., and 
common bars at £4 12s, 6d., all less 25 per cent. discount. Common 
puddled bars are £2 17s. 6d. per ton net at works, 

Messrs. Allhusen and Co., of the Newcastle-on-Tyne Chemical 
Works, and the Haverton-hill Salt Works, have issued their annual 
report. It shows a net profit for the year 1885 of £15,223. No 
dividend will be paid on the ordinary shares, as the directors 
recommend that the amount named should be applied towards 
defraying the cost of erection of the new salt works. Three brine 
wells are now in operation, producing 500 tons of salt per week, 
and in a month’s time this output will probably be increased to 
900 tons, or all at present required at the alkali works belonging 
to the company. 

A meeting of the Tyne and Wear shipbuilders was held at New- 
castle on Thursday, the 11th inst., to receive a deputation from 
the Boiler Makers and Iron Shipbuilders’ Society. The delegates 
informed the employers that the men had again decided against 
submitting to any reduction whatever, and had not empowered 
them to negotiate for a settlement. The deputation then with- 
drew, and the employers, after discussion, passed the following 
resolution, viz.: ‘That having regard to the terms of the resolu- 
tion handed to the delegates of the Boilermakers’ Society at the 
termination of the last meeting, and recognising the desirability of 
coming to a settlement at a period when such deep distress prevails, 
the employers have, after a protracted discussion, adopted the 
following resolution, viz.: That the terms of the reductions origi- 
nally sed for be modified to 10 per cent. from piece rates, and 
2s, off time wages.” The above resolution was handed to the 
deputation, and the meeting adjourned to Thursday, the 18th inst. 

Since the above meeting the operatives have met at their various 
local lodges throughout the district to consider their position. The 
decisions, so far as they have yet been made known, are generally 
in favour of making no concession whatever. An amendment pro- 
posing to agree to a 24 per cent. reduction on certain piecework 
rates was lost by an overwhelming majority. Much was made of 
the unconciliatory tone supposed to be evinced by the employers 
towards the delegates at the joint meeting; and generally the 
speeches of the operatives indicated that their minds were still far 
from being in a calm judicial condition, Notwithstanding their 
resolute attitude, however, it is believed by those who have expe- 
rience in such matters that most of them are already sick of the 
dispute, and would be only too glad to be at work again even on 
the employers’ terms. 

The distress occasioned by the depression of trade is still the 
leading topic of conversation in the North. It has been computed 
that from the Tyne to the Tees 33,300 men and boys are now idle. 
Of these, 15,000, or nearly one-half, are at Sunderland, 13,300 at 
Newcastle and the Tyneside towns, 1000 at the Hartlepools, 3500 
at Stockton and Middlesbrough, and 500 at Darlington. Supposing 
such a gigantic work as the Manchester Ship Canal had had time 
to become fully organised from end to end, it is conceivable that it 
might employ 10,000 hands. More than three Manchester Ship 
Canals would therefore be necessary to absorb the surplus labour of 
a district such as that under consideration, which is only about 
fifty miles long by twenty miles broad. But what is to be done to 
employ all the other idle hands in all the otuer parts of the country 
where riots have occurred, and where they have not occurred ; 
where peaceable, but earnest and anxious meetings have alone 
been held; and in the still more numerous towns and places where 
large numbers of the industrial class, and, perhaps, of other classes 
too, are slowly and silently starving? The problem becomes more 
and more appalling every day. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been subject to somewhat violent 
fluctuations this week. On Tuesday warrants were depressed by 
large sales as much as 84d. a ton, the official figures touching 
38s. 44d., while some transactions are even said to have occurred 
at less money. The shipments reported for the past week were 
7852 tons, as compared with 5621 tons in the preceding week, ard 
8315 tons in the corresponding week of 1885. The current inquiry 
for shipping iron is reported poor. During the week between 
2000 tons and 3000 tons of pigs were added to the stock in Messrs. 
Connal and Co.’s Glasgow stores, and makers’ stocks are under- 
stood to be likewise on the increase. One furnace has been put 
out at Glengarnock and another at Eglinton, leaving ninety-six.in 
blast, which is the same number as was blowing at this date last 

ear. 

. Business was done in the warrant market on Friday last at 39s. 
cash. On Monday a large number of transactions took place at 
38s. 114d. to 393, 25d. and 39s. 14d, cash. On Tuesday forenoon 
heavy sales of warrants were made at 38s. 85d. cash, and in the 
afternoon the tati further declined to 38s. 44d., recovering 
to 38s. 6d. at the close. On Wednesday transactions took place 
from 39s. 1d. to 39s. {d. cash, closing with buyers at 38s. 6d. 
Business took place to-day—Thursday—from 38s, 10d. down to 
33s. 2d. cash. 

Owing to the depressed condition of the warrant market, and 
the indifferent foreign demand, there has been a further decline in 
the values of makers’ iron. Gartsherrie, No. 1, f.o.b. at Glasgow, 
is quoted at 43s.; No. 3, 42s.; Coltness, 47s. and 43s. 6d.; Lang- 
loan, 45s. and 43s.; Summerlee, 47s. 6d. and 43s.; Calder, 46s. 6d. 
and 42s,; Carnbroe, 433. 6d. and 41s.; Clyde, 44s. and 40s. 6d.; 
Monkland, 40s. and 37s.; Quarter, 39s. and 36s. 6d.; Govan, at 
Broomielaw, 39s. 6d. and 37s.; Shotts, at Leith, 46s. and 45s, 6d.; 
Carron, at Grangemouth, 48s. 6d. and 45s. 6d.; Kinneil, at 
Bo'ness, 43s. and 42s. 6d.; Glengarnock, at Ardrossan, 43s. 6d. and 
4l1s.; Eglinton, 39s. 6d. and 37s.; Dalmellington, 42s. and 39s, 

The shipments of iron and steel goods from Glasgow in the past 
week embrazed one locomotive, valued at £550, for Brisbane; 
machinery, worth £4300; sewing machines, £1273; steel goods, 
£2640 ; and general iron manufactures, £34,000. ‘ 

In the malleable iron and steel trades there is a fair business, 
but no new orders of any consequence are reported. 

There has been rather more business in the coal trade since the 
disappearance of the snow, but the season is as yet, on the whole, 
very dull. From Glasgow the past week’s coal shipments were 
25,177 tons against 21,568 in the corresponding period of 1885; 
Greenock, 1943 against 803; Ayr, 9200 against 8540; Irvine, 
2993 against 2425; Troon, 7003 against 4586; Grangemouth, 4720 
against 7859; and Bo'ness, 2758 against 1100 tons. Main coal sells, 
f.o.b, at Glasgow, at 5s. 9d. to Gs. 3d.; ell, 6s. 6d. to8s.; splint, 6s, to 
63 9d.; and steam, 7s, to 8s. The prices at the collieries are 1s. 6d. 
to 1s, 9d. lower. On the east coast the trade has been very quiet, 
and few new orders are coming to hand. Although the miners are 
in many cases only obtaining about four days’ work a week, stocks 
continue to accumulate at the pits. 

Notices were posted at nearly all the collieries in the Hamilton 
district on Saturday that on Monday the 6d. advance given on the 
1st December last was to be withdrawn. When the increase was 
conceded the masters expected that they would be able to obtain 
an advance in the price of coals, In this they were completely 
mistaken, but they nevertheless allowed the increased wages 





until now. How their generosity is rewarded appears from 
the proceedings of about 1500 men who met in an adjoin- 
ing district on Saturday, where the advance had 
withdrawn a week earlier. The following resolutions were 
carried :—(1) ‘* That we desire to record our feelings of indigna- 
tion and contempt at the withdrawal of the 6d. per day as an 
action unreasonable and unwarranted in the present circumstances 
of the trade, as no reduction in coal is announced.” (2) “‘ That 
the miners of Glasgow district pledge themselves to promote union 
in order to prepare for future action, work five days a week, 
observe Thursday as a holiday, and would urge workmen in every 
district to adopt similar measures for restriction and self-preserva- 
tion.” (3) ‘That the miners of Lanarkshire would desire to draw 
the attention of her Majesty’s Government to the long-continued 
and increasing dep! condition of the Scottish mines labour, 
arising, they aver, from landlords and capitalists placing ill 
burdens upon labour, and would call upon the Government to put 
into operation the provisions of the Scottish statute law, and 
reappoint the Master of Metals—an officer of the Crown whose 
functions were to secure justice to the miner in the prosecution 
of his labour.” 

The miners were all idle in the Hamilton district in the earl; 
part of the week, and the action of the masters was muc 
condemned, although the men must see yal caer ena resistance 
in the present condition of the market is altogether out of the 
question. 

The coalmasters of Fife and Clackmannan have intimated a 
reduction of 10 per cent., and the men have petitioned for a con- 
ference on the subject. ‘ 

Messrs. Lees, Anderson, and Co., engineers, Glasgow, have 
booked orders for three pairs of compound blowing engines in con- 
nection with the ventilating of the North German Lloyd steamers 
now building on the Clyde, and one set of the same kind of engines 
for the steamer Alcides of Messrs. Donaldson Brothers. The Fair- 








field Shipbuilding C y has contracted to build a new steamer 
of 6 6000 tons, 400ft. in length, and 8000-horse power, for the Orient 
e. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


COAL prospects are by no means good. January totals for the 
three principal ports show a decided falling off in shipments to 
foreign ports. 

At a meeting of the Sliding Scale Committee an ingenious 

arrangement for coal-getting by machinery on the screw — 
was shown, and I hear that it will be practically tried at the Gla- 
morgan and Dowlais collieries, 
Another subject before the Welsh coal world is also being keenly 
disc —an adaptation of a lamp station to a place of retreat on 
the occasion of a pit accident, fall, or otherwise, and consequent 
interference with the ventilation. The project is by Mr. Herbert 
Kirkhouse, a well-known mining engineer of great experience, 
and in a few words it may be described as formed of compart- 
ments, or in the solid rock, air-tight doors, and supplied with fresh 
air from the surface. Seeing that so many men succumb to the 
carbonic acid gas which follows the explosion of the carburetted 
hydrogen, the idea is a good one, and is well received. 

The iron trade continues deplorably dull; exports foreign are 
more and more insignificant, and home trade is slack. One con- 
nected with engineering work in the district states that when any- 
thing is wanted it is sent for to Germany or North of England, and 
home industry is only thought good enough of for the humblest 
products, The conclusion is wrong. But I must say the steel 
rails are equal to any, and cheap to a fault. While on the topic of 
engineering work I must note a singular accident at Cyfarthfa in 
the fall of one of the converters. At present one only isin use. 
The fall occurred when there was no one close at hand. I am told 
that it was a close shave for the energetic manager, Mr. Evans. 

The Cardiff Waterworks were begun in the Taff Vaur Valley, 
near Merthyr, on Tuesday. This is one of the greatest projects in 
Wales. There will be three great lakes and thirty miles of pipes. 
Mr. Jones, Neath, is the contractor. 

In tin-plate there is not much to record. A black-plate works 
near Pontypool is in the market, and the well-known works, the 
Gadlys, ‘Aberdare, are stopped. Swansea works are fairly busy, 
and prices are kept up tolerably well. 

The Royal Commission on Mines having submitted a series of 
questions, it was decided this week at a committee meeting of coal- 
owners that the chairman of the Coalowners’ Association, together 
with Sir W. T. Lewis, and Mr. A. Hood, of the Glamorgan Col- 
lieries, should attend and give verbal replies. 

The Neath Harbour tunnelling works have been wound up by 
petition to the Master of the Rolls. The petitioner was Mr. 
Stevens, publisher of the Family Herald, 

Seeing the urgent necessity of a hospital at Merthyr, in the 
centre of huge works and collieries, the Marquis of Bute has 
given = and in notifying this his chief agent, Sir W. T. Lewis, 
offers £109. 








LAUNCHES AND TRIAL TRIPS. 


ON Friday, the 5th inst., the s.s. Skirbeck, built and engined by 
Earles’ Shipbuilding and Engineering Company, to the order of the 
Boston Deep Sea Fishing and Ice Company, was taken on her trial 
trip. The following are the particulars of the vessel :—Length 
between perpendiculars 85ft. by 19ft. 9in, beam by 10ft. depth of 
hold, with flush deck aft and small raised forecastle forward. Sheis 
built to class 90 Al at Lloyd’s, and has accommodation for captain 
and officers aft, and forcrew in the forecastle; the whole of theremain- 
ing space clear of engines and boilers being fitted for the storage of 
ice and fish. She is ketch rigged with pole masts, and is fitted with a 
steam winch of Earles’ special design and make for working the 
trawl gear. Her engines are inverted direct-acting, with cylinders 
12in. and 22in, diameter by 20in. stroke, and are supplied with 
steam of 90 lb, pressure from a steel boiler fitted with one of Fox’s 
corrugated furnaces, 

On February 6th, Messrs. Oswald, Mordaunt, and Co. launched 
the Andrina, at Southampton—an iron sailing ship of about 2700 
tons net register, and of the following dimensions: Length, about 
315ft.; breadth, about 42ft. 6in.; depth of hold, about 24ft, Gin, 
The vessel has been built for Mr. G. W. Roberts, of Liverpool. 
She has four masts, being full rigged on fore, main, and mizen 
and fore and aft on jigger, and is built to class 100A. The vesse 
has full poop for the accommodation of captain and officers; large 
deck-house for crew; topgallant forecastle, with lighthouses on 
same for bow lights; Emerson and Walker’s patent windlass for 
working anchors. Durlng construction the vessel has been under 
the superintendence of Captain Charles Semple, nautical assessor, 
of Liverpool, 

On Saturday last the steel steamer Kaisow, built for the China 
Shippers’ Mutual Steam Navigation Company, of London, left the 
works of Messrs. Joseph L, Thompson and Sons, Sunderland, for 
the official trial trip. The Kaisow is of the following dimensions, 
viz.: Length, 362ft.; breadth, 41ft. 6in.; depth of hold, 25ft. 6in.; 
constructed on the longitudinal cellular bottom system, having a 
capacity of 191,000 cubic feet for tea ‘oes, for which this vessel 
has been designed and constructed. he Kaisow is fitted by 
Messrs, Thomas Richardson and Sons, of ipres. omd with their 
triple expansion engines, which during the trial were workin; 
throughout at eighty revolutions per minute, the speed obtaine 
during the day being, we are informed, 13°43 knots. The engines 
and boilers have been under the supervision of Mr. D. Meiklereid, 
consulting engineer, London, on behalf of the com . The trial 
of the vessel being successfully completed, and the ——— 
adjusted, she proceeded, under the command of Captain m. 
Sinclair Thomson, to take the berth in the South-West India 
Docks for the Straits and China, having in view her arrival in 





to be paid to the men during the severest part of the season 


Hankow early in May to take in a cargo of the coming season’s teas. 
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AMERICAN NOTES. 
: (From our own Correspondent.) 
New York, February 6th. 

THE business of the past week has been inter- 
rupted by the heaviest snowfall and the coldest 
weather of the season. Railroad traffic has been 
interrupted, and but little business has been 
transacted throughout the country off the lines 
of railroad. The iron and steel mills are all 
running a full capacity, having orders that will 
keep them engaged tor some time to come. 
Prices have not materially changed within a 
week, and the strength which was imparted to 
the market some months ago still continues, and 
inguiries are coming to hand, showing that there 
are abundant market requirements yet to be 
filled. Quotations for steel rails to-day are 
34 dols. 50c., with only a moderate demand. 
‘There are inquiries on the market for large lots, 
which may be placed at any time, but for some 
reason railroad builders are withholding require- 
ments, most probably with a view of ascertaining 
the strength of the market. Light section rails 
are being ordered for mining and lumbering 
regions in the North-west and South. Railway 
traffic is not increasing, and the latest railway 
returns show no particularchange. The Reading 
foreclosure seems to be nearer at hand, although 
the new president is making a very energetic, 
though quiet, effort to secure the capital neces- 
sary to lift it out of trouble, Several important 
railway combinations are projected, but have not 
progressed far enough to be deserving of more 
than sensational notices, which they are receiving 
in the daily papers. All kinds of old material 
are very scarce, particularly old iron and steel 
rails, Quotations for iron are 23dols.; steel rails, 
20 dols.; No. 1 scrap, 19dols, to 20dols.; Bessemer 
pig, 19 dols. to 20dols.; 20 per cent. spiegeleisen 
is quoted at 27 dols. 50c. to 28dols. ‘the bar 
milis throughout the country are nearly all 
working full time, and the car works are still 
receiving orders from railroad companies. The 
coal situation has not materially changed. Up to 
present writing no combination has been formed, 
and prices are still being cut to the advantage ot 
the consuming interests. A large amount of 
construction iron and steel will be wanted for 
elevated railways and bridge work besides store 
building. The development of natural gas is 
still the exciting topic, and a great deal of capital 
is being developed in probable gas-producing 
territory. 





NEW COMPANIES. 


TuE following companies have just been regis- 
tered :— 

Aquilas Smelting Company, Limited. 

This company was registered on the Qth inst, 
with a capital of £50,0v0, in £1 shares, to carry 
on in all branches the business of a milling, 
smelting, and mining company. An unregistered 
agreement of the 3Uth ult. between Alexandre 
Marin, Bruno Marin, and Henry Ryan Lewis, of 
one part, and ©, F. Roseby, as trustee for the 
company, of the other part, is adopted. The 
subscribers are :— 

Shares. 
J. F. H. ome, 23, Leadenhall-street, cigar mer- 
chant 
8. Miller, - Pavilion- -buildings, Brighton, in- 
surance agent oo oe 
John Oakley, 11, Milton. road, Herne-hill R 
John Lovell Dening, jun., %, Ceres road, King- 
ston, secretary to a company 
G. Miller, White House, ‘Telegraph- -street, stock- 
broker .. 
John Minet, 185, Avenell- road, ‘Highbury, ‘agent 
H. H. Raward, 8, aiataaasiendl hsaoiga bit Soutu 

Hackney, clerk . . 

The number of ‘ote is wah to be inn than 
three nor more than five; the subscribers are to 
appoint the first and are to act ad interim; 
qualification for subsequent directors, 300 fully: 
paid shares; remuneration, £500 per annum. 


— OO ee 





Gas and General Works Company, Limited. 

This company was registered on the 8th inst. 
witb a capital of £10,000, in £1 shares, to con- 
struct and maintain in any part of the world, 
railways, tramways, harbours, docks, water- 
works, gasworks, telegraph, and electric works, 
or works for the supply, use, and application of 
electricity or electric light and power, The sub- 
scribers are :— 


James Clegg, Accrington, clerk +e 
William Harwood, Accrington, manager 
William Hoyle, Accrington, manufacturer .. . 
A. Clegg, Church, pelgtiastng Italian warehouse- 


A. * "Marshall, Accrington, clerk 2. 
J. H. Hoyle, Cheetham, nes ironmonger 
P. Clegg, Church 

The number of divectors is net to be los than 
two nor more than nine; qualification, £100 of 
capital ; the subscribers are to appoint the first 
and act ad interim; the company in general 
meeting will determine remuneration. 


ee 
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Standard Time and Telephone Syndicate, 
Limited, 

This syndicate proposes to acquire and work 
inventions for the regulation of time, time- 
keepers, or clocks, by electricity or otherwise; 
also for the transmission, accumulation, or dis- 
persion of electric currents or force, and for the 
utilisation of electricity. Power is taken to 
manufacture telephones, and to establish ex- 
changes, and to manufacture all electric, mag- 
netic, and It was regis- 
tered on the 6th inst. with a capital of £20,000, 
in £1 shares. The subscribers are :— 





Shares. 
C. E. Haefling, 143, Sandringham-road, Dalston, 


poe of a company 3 
J. Negus, 38, Roseberry- lace, Dalston, ‘ler ° 1 
J. A. Hilliard, 75, Cornhill, solicitoi ee oe 1 
E. Shirley Parker, 75, Cornhill, dats a 1 
G. H. Newman, 7, Bt. Quintin’ weinasing North 

Kensington, solicitor «eo eo ee 1 
J. Wallis, East-end, Finchley, clerk Fy 1 
8. Norman, ” e — Uxbridge, ace 

countant . 1 


The business will he dondnaied by managers to 
be appointed at a general meeting ; the direction 
of the company to be vested in the subscribers 


until such appointment. The remuneration of 
the managers will be determined at the annual 
general meeting. 


George Bayliff and Son, Limited. 

This company proposes to trade as iron and 
steel founders, boiler makers and repairers, ship- 
builders, mechanical engineers, machine and 
engineering tool-makers and repairers, brass- 
ounders, millwrights, metal workers, steel con- 
verters, and hardware manufacturers. It was 
registered on the 4th inst. with a capital of 
£20,000, in £5 shares, with the following as first 
subscribers :— 


*Wm. Bayliff, Liscard, Cheshire, ironfounder 
T. D. Bayliff, Lisca d, Cheshire, engineer ? 
—. Bayliff, Liscard, vere wine mer- 


chan 
Herbert Bayliff, ‘Liscard, Cheshire, 


“son Baylif, Liscard, Cheshire, widow 1. 2: 
Bessie G. Bayliff, Liscard, Cheshire’. 

G. Banner, 4, _— “strext, es, chartered 
accountant .. oe ee 
The number of Santee is own ~ be less than 

two nor more than four; qualification, fifty 

shares; the subscribers denoted by an asterisk 
are the first. Mr. Wm. Bayliff is appointed 
managing director. 





Shares. 


“cabinet- 


ed ed 


Westward Ho and District Gas Company, 
Limited. 

Upon terms of an agreement of the 11th 
November, 1885 (unregistered), this company 
proposes to acquire the plant and business of 
Captain Molesworth, R.N., now possessed and 
carried on by him at Westward Ho, for making 
gas. The company was incorporatea on the 8th 
inst. with a capital of £20,000, in £5 shares, with 
the following as first subscribers :— 


Shares. 
William White, 29, De Guplgny Park, Denmark- 
hid . 


John Coates, C. B. * 106, Cannon: street 7a as «6 
H. W. Wimshurst, 16, Thicket-rovd, Anerley _ 
bh. Wilds, 26, Anerley Park, Staff Commander, 

Durand G. Clarke, 31, Brooke-street, Holborn .. 50 
Ww. C. Clarke, 226, The Grove, Hammersmith oo = 
A. Helps, 9, Cornhill, stockbroker .. .. .. .. 5 


Directors’ qualification, fifty im " Most of 
the regulations of ‘able A of the Companies’ 
Act, 1862, are adopted. 





Rudge and Co., Limited. 

This company was registered on the 6th inst. 
with a capital of £150,000, in £20 shares, to carry 
on business as manufacturers of cycles, bicycles, 
tricycles, velocipedes, carriages, and other machines 
of every description. The subscribers are :— 

Shares, 

*G. Woodcock, Cuventry, solicitor .. .. 

J. B.C. ‘Taunton, 245, Bristol-road, Birming- 
ham, metailic bedstead manufacturer Zl 

*J. Padmore, Wake-green, catering gold 
refiner .. 

*Wm. Martin, ‘106, Colmore- row, ‘Birmingham, 
architect 

J. W. Lea, 38, Bennett's. hill, Birmingham, ‘stock 
and share broker 

*J. Taunton, Knowle, “Warwick, ‘metallic ‘bed- 


—~ 


stead manufacturer .. 1 
C. Wallis, a Birmingham, ‘anvil manu- 
facturer ie 1 


The number of Renee is ae to “ Sine than 
three nor more than five; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk. The remuneration of the board (if 
any) will be determined by the company in 
general meeting. 





Parrett Bath Brick Company, Limited. 


This company proposes to acquire necessary 
land and property for carrying on the business of 
manufacturers of bath or scouring bricks, and 
other bricks, tiles, cement, and pottery. It was 
registered on the 8th inst, with a capital of 
£10,000, in £5 shares, The subscribers are:— 

ee 
W. J. Poole, Bridgwater, solicitor .. .. 
Wm. Maidment, Bridgwater, accountant 
*Hy. Maidment, Bridgwater, grocer. 
*J. H. Brough, 32, Redcross- soley Liverpool, 

salt and brick merchant . ° 
*G. F. Torick, 45, Belmont-road, Liverpool .. 
ag Brough, 6 53, St. a satin Liverpool, 

okkeeper 
H. J. Maidment, ‘$24, King’ s-road, Chelsea, ac: 
countant 


The “he of Sinton is om: to be ene than 
three nor more than seven; qualification, five 
shares; the first are the subscribers denoted by 
an asterisk, Mr. Wm. Maidment is appointed 
managing director at such remuneration as the 
company in general meeting may from time to 
time determine. 


et 





Raffety, Thornton, and Co., Limited. 
This is the conversion to a company of the 
business of timber and wood merchants carried 
on by Messrs. W. J. Raffety, C. J. Thornton, 
and Albert V. Raffety, trading as Raffety, 
Thornton, and Co. It was registered on the 4th 
inst. with a capital of £100,000, in £1 shares, 
The subscribers are :— 
Shares. 
sai Pe ny, 42, Old Broad-street, timber mer- 


*. ” Thornton, 42, Old’ Broad- -street, timber 
merchant . 

"A. B Raftety, 42, old Broud-strest, timber mer- 
chant 


= E. * Billing, 9, ‘Great St. Helen’ 8, ‘mer- 


*Ernest H. "Burnett, 160, Cromwell- ‘road, timber 
merchant 

William Henry Fox, 29, Austinfriars, ‘chartered 
accountant . 

L. Pearson, 42, Old ‘Broad street, clerk | 

F, pte * reaches 2 meee road, Walthamstow, . 
cler' os os 


The number of aetese is si - ‘els than 
three nor more than five; qualification, 250 
shares. The first are the first four subscribers, 
Remuneration, 15) guineas per annum. 


a 








PRODUCTION OF BUILDING STONE IN THE 
UNITED STATES.—It is estimated that the value 
of the building stone quarried in 1384 was 
—" ,000,000 dols., as against 20,000,000 duls, in 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 





Applications for Letters Pa*ent. 


*,* When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 

8th February, 1886. 


1834. Knitting Macuines, H. B. Payne and W. 
Campivn, London. 

1835. KasTENINGS fur GLoves, R. Werfel, London. 

1836. PORTLAND CEMENT, J. B, White, jun., London. 

1837. Strainers for Teapots, Xc., 5. Worrall and J. 
KendaJ, London. 

1838. CoMPRESSING Pumps for REFRIGERATING Ma- 
cuings, E, Fixary, London 

1839, SuGaR CaNE MILLS, T. Rousselot, London. 

9th February, 1886. 

1840. TrReEaTiInGc SewaceE, W. Davis, Plaistow. 

141. BALL BeaRiNnGs for VeLocipepes, G. A. Wright 
and J. de L. Watson, London. 


1842. Vent Peas for Casks, we., T. D. T. Sparrow, | 


London, 

1843, spinniNnG Cotton, J. W. Makant and P. Parkin- 
son, London. 

1844. CoupLinc Rattway Wacons, &c., W. Quayle and 
T. Edmondson, Barrow-in-Furness. 

1845. EyeLerTinu MacHines, U. H. Guest, Birming- 
hi 


am. 

1846. Firrinc Hammer, &c., for SHormakers, T. 
Wright, Northampton. 

1847. Lapies’ Bust Improver, A. Harris, Burton-on- 
Trent. 

1848. Movutpines, J. H. Bell and W. Rockcliffe, 
Sunderland. 

1849, Carpinc Macurngs, J. Bullough, Halifax. 

1850. CoupLinc RaiLway Wacons, we., J., W., M. 
T. B. Whitehead, Halifax. 

1851. FLower-pots, E. J. Collis, London. 

1852. Secure Lockine CasEMENT Stay, H. T. Owens, 


Birmingham 
v. F. Palmer, C. 8S. Goodwin, and H. R. 


1853. BuTrON, 
Heath, “gms 

1854. Divipep Car Ax es, G. W. Bedbury, London. 

1855. Cutrine the Fibtes of Woop befure EmMBossinG 
its Surrace, W. A. Compton, London. 

1856. Frames for Picrurrs, &c, T. Markham, Man- 
chester, 

1857. Sarety Catches for Broocues, &c., W. T. 
Braham, Manchester. 

1858. AERATING BEER in BREWING, &c , W. Palethorpe, 
Newcastle-upun-Tyne. 

1849. Boirtss aud STOPPERS, 
Tooting. 

1860. — Betts, Trusses, &c., A. T. Sherwood, 

ndon. 

1861. Su_pHuRIC Acip Towrr, G. H. and W H. 
Nichols, and J. B. &. Her:eshoff, Loudoun. 

1862. Kirchen Ranoes, K. Huuer and J. Turnbull, 
Glasgow. 

1863. BaTTING SHIELDS for CaicKeTEKS, P. Surridge, 
London. 

1864. ‘lea-pot, J. A. Kelman, London. 

1865, CANDLESTICKs, F. J. Biru, Louaon, 

1866. Screw Hooks, E. Barker, Birmingham. 

1867. SareTY CHecks, A. W. Lake.—(7. Hyatt, United 
States.) 

1868. Dumprnc Wacons, A. J. Boult.—(G. BE. Blaine, 
United States.) 

1869, Steam KoiLeERs, J. Hartley, Liverpool. 

is7v. WRenciss, F, Artastrong aud N. W. Vandegrift, 
London 

1871. OrnpNANCE, A. J. Boult.—(D. M. Mefford, United 
States ) 

1872. Kepucine Street Rats to Piate Merat, A. J. 
Boult.—{L. W. Sinsabaugh, United states.) 

1873. Gas PRESSURE ReGuuaTors, J. Fleischer, H. W. 
Miiller, and J. G. Arnold, London. 

1874, MeTaLLic Boxes fur STeeEL Pxns, &c., H. Hewitt, 
London, 

1875, SIMULTANEOUSLY LocKING and Ustockine RalL- 
WAY CaRRIAGE Doors, G. Epstein, Walworth. 

1876. WARPING and ANCHOR CaPsTaNs, W. Clarke, 
London. 

1877. ELecrric Lamps, N. Tesla, London. 

i878. DeTacHAaBLE HUBs and SPINDL Es, &c., J. Finch, 
London, 

187y. Topacco Pipes, H. C. Hiller, Manchester. 

1280. CHECKING CasH, A. Steer and A. EK. Kennard, 
London. 

1881. ALUMINIUM Compounps, J. J. Hood and A. G. 

Salamon, London. 

1882, Latae Cnucks, H. J. Haddan. —-{E. Pement, 
United States.) 

1883, SELF-aDJUSTING Joints, T. Summers, London. 

1884. Wes PrintTiInG MAaCHINEs, A. Paton and W. 
Oppenheimer, London. 

1885. WasuHino Coa, &c., M. Evrard, London. 

1s86. SALE and DeLivery of ARTICLES, W. H. Davis, 


ndon. 
1887. ELECTRO-STATIC GAS-LIGHTER, C. A. Teske, 


mdon. 
1888. Fitters, W. R. Lake.—(F. 0. Matthiessen, United 
States.) 
1889. DiscHarRGes to FILTERING Apparatus, W. R. 
Lake.—(F. 0. Matthiessen, United States.) 
1890. FILTERING Apparatus, W. kK. Lake.—-(E. E. 
Quimby, United States.) 
1891. FiLTeRING Apparatus, W. R. Lake.—(R. C. 
Howes, United States.) 
1892, Extraction of Metats, L. Grabau, London. 
18y3. Puriryine Sprritvous Liquors, J. Mercer.—(C. 
C. Beers, United States.) 
1894. REGULATING the TEMPERATURE of Rooms, J. W. 
Brewster, Manchester. 
1895. Nats for Boots, W. R. Lake.—(0. R. Chaplin, 
Unite t States.) 
1896. SILK Cocoons, W. R. Lake.—(H. R. Randall, 
Rg States.) 
897. Knirrinc Macutngs, W. R. Lake.—(T. S. Nowell, 
United States, 
1898 Ancuons, W. R. Lake.—(C. 0. Burbank, Unitea 
States, 
1899. Art of TeLEcRaPHy, G. A. Cardwell and W. P. 
Arnold, London. 
1900. TyPE Writers, W. R. Lake.—(W. H. Slocum, 
United States.) 
= — Inrusions of Tea, &c., F. E. V. Beanes, 
nD 
1902, OpeNING and CLosinc Farm Gates, E. H. Pen- 
eld, London. 
1903, MecHaNisM for Re-startina Tram-cars, J. B. 
Carter, London. 
1904. Dark Backs for PHotoaraPHic Cameras, F. 
Parsons, London. 
1905. Saip for Carryinc Petro.evum, &c., F. Lane, 
London. 
1906. SecurtNe Spokes in WHEELS, W. R. Lake.—(W. 
P. Bettendorf, United States.) 
1907. Lawn-rennis Rackets, P. M. Justice.—(F. W. 
Taylor, United States.) 
1908. Lampe Burners, P. M. Justice.—(S. W. Wilcoz, 
United States.) 
a — WarcueEs on Cycves, &c., A. Pellant, 
Oni 
1910. Lamps for Tricycues, &c., J. A. White, London. 
10th February, 1836. 
1911. Swimmina SHoe or Sanpat, C. P. Chaussier, 
Manchester. 
1912. TiLEs, G. Wooliscroft and T, Freeman, Longton..- 
1913, CHImNgey and VenTiILaTinG Cow Ls, E. H. Shor- 
land, Manchester. 
1914. Divine the RoLiers of WRINGING MAcHINEs, 
G. Whalley, Keighley. 
1915. OptainiINe CHLORIDES of Barium, J. Mactear.— 
(J. Kolb, France.) 
1916. Euxcrric Wies, &c., G. Epstein, London. 
1917, Saw or Knire Guipg, R. BE. Quinn, Belfast. 


+ and 


D. Parish, Upper 





9 . Pick-HOLDER and Toot-HoLpER, W. H. and G. 
Barker, London. 

1919. CovpLine, &c., Rarbway Wacons, H. Watson, 
Steeton. 

1920, Exp.osives for Fire-arMs, T. G. Hart, Bath. 

1921. Expiosives for FirE-ars, T. G. Hart, Bath. 


| 1922. Basy’s ComrortTEr, T. E. Marriott, Hastings. 
| 1923, a game Fire-arms, W. J. Whiting, Sutton 


Coldfie! 

1924. ~~ CanDLe ExtincuisHeERr, G. H. Brown 
hill, Wolverhampton. 

1925. Linen Coitar Butrox, J. W. H. Barwell, Bir 
mingham 

1926. Makino WHEATEN Four in Stone Mi11s, R. 8, 
MacAdam and J. Byrne, Limerick. 

1927. Woo.-wasHinc Macarnes, T. Lund, London. 

1928, CLorn, J. Burn, Bradford. 

1929. Buttons, F. Stubbs, Doncaster. 

1930. TREATMENT of Fatry Matters, A. C, Henderson 
—(Madame Baudot, France.) 

1931. Mop HANDLE, H. Taylor, Blackburn. 

1932, Hovper for Gas-BorNgrs, F. Loftin, London. 

1933. Taps and Vatves, T. Haigh and H. H. Leach 
Halifax. 


1934. PURIFICATION of MippL1N@s, J. Clayton, London, 


1935. CoLLEcTING Tickets, C. Crowther, London. 

1936. Pipe Tones and Pipe Curters, W. A. Scarlett, 
London. 

1937, Stgam Traps, J. Kirkman, London. 

1938. HypRoMETERS and SaCCHAROMETERS, T. Der- 
ham, London. 

1939. SEPARATING GreasE from Cotton Waste, &c., J 


J. Whittle, London. 
1940. Sprinos for Carriaces, A. T. Boon and A. Ries, 


London. 
1941. Two-wHEELER Caps, A. T. Boon and A. Ries, 
n. 


London. 

1942. Funnets for Fittrnc Vesseis, J. Barnett, 
London. 

1943. Cans, &c., for ConTAINING O11, &€., J. Barnett, 
London. 

1944. TripLe Errect EVAPORATING Apparatus, J. McC. 
C. Paton, London. 

1945. Consuminc Smoke, W. P. Thompson.—(C. Moy- 
renc, P. Boyer, and A. and P. Vincent, France.) 

1946. TeLePHONE, &c., DiapHracMs, G. C. Taylor, 
Liverpool. 

1947. PHonoGRaPHiIc IMPLEMENTS, G. C. Taylor, Liver- 


pool. 

1948, HIGH-PRESSURE SCREW-DOWN WATER Taps, W. A. 
Gill, London. 

1949. SHOVEL for SEPARATING CoAL, &c., from Dust, 
C. E. Challis, London. 

1950. Pocker for PACKING Toxsacco, &c., W. H. Dufton, 
South Wimbledon. 

1951. Footsteps for Spinpies, J. L. Bottomley, 
London. 

1952. FoLpING Strips of Woo.ien or SILK Fasrics, 8. 
Nottelle, London. 

1953, DippINnec SHeep, T. Blake, London. 

1954, ATTACHMENTS of SLIDE VALVES, V. Nepos and J. 
Edwards, London. 

1955. ExpLosive CompounpD, F. Bolton, London. 


1956. MEAT-CHOPPING, &c., MacHines, R. Morton, 
Glasgow. 
1957. MECHANICAL MusicaL INSTRUMENTS, E, Wellner 


and E. Prager, London. 

1958. acy Motors, H. J. Haddan.—(P. Jonasen, Den- 
mark.) 

ag ole ‘Waxixa TextiLe Fasrics, &c., H. H. Doty, 


1960. Gusdenne, &c., Gas Retorts, A. G. Holbrook, 
London. 

1961. Bronze, E. P. and E. C. F. Verschave, and A. F. 
V. M. Baron, London. 

1962. Propucina Pictures, E. Haseler and N. Mac- 
farlane, London. 

1963, Corn, Ticket, &c., Receptracues, J. 8. Wallace, 
* London. 

1964. ComBIneD CANDLESTICK and MatcH-Box HOLDER, 

. P. Heaton, London. 

1965. Type, J. 8S. Wallace, London, 

1966. TRANSMITTING MoTION to SHaFts, W. A. Barlow. 
—(H. Petersen, Germany.) 

1967. FicuREpD CLotH, D. Boocock, Leeds. 

—_ a Doors of THearres, &c., J. Freemen, 

1969, Evastic Tires, J. H. Nunn and N, Salamon, 

ndon. 

1970. BREECH-LOADING FirE-arRs, F. V. Oppen.—{ The 
Colts’ Patent Fire-arms Manufacturing Company (/n- 
corporated), America.) 

1971. MecHANICAL MusicaL InstruMENTs, G. F. Red- 
fern.—(B. G. Sturm, Germany.) 

1972, Friction Gearina, J. Blackburn, Dudley. 

1973. RipBep, &c., Hosiery, J. M. Thornton and T. 
Mawby, Leicester. 

1974. NECKTIE ApUJSTERS, A. Clarke, Stevenage. 

1975. Corkscrew, E. Smith, Hunslet. 

1976, MatcH STRIKER, A. Hart, Wolverhampton. 


1977. DEcoRATING METALLIC Boxes, W. H. and B 
Jones, Wolverhampton. 
1978. Horsg-cottars, &c., J. Dumbar and J. 


McGlashan, Greenock. 

1979. Constructinc Cant Rait Hinees, W. R. Allen, 
Liverpoo! 

1980. Optica, Apparatus, &c., J. Bruster and J. M. 
Gibbs, Cheshire. 

1981. Drop SHuttLe Boxes, E. Knowles and J. 
Houghton, Halifax. 

1982. DRAW-BAR ConNECTIONS for RatLway CARRIAGES, 
&c., F. Craven, Halifax. 

1983. CHAIN Suipes, &c., of TENTERING, &c., MACHINES, 
F. Craven, Halifax. 

1984. VaLvEs, J. Senvteen and 8. Moorhouse, Man- 
chester. 

1985. Trirpops and Tripop Heaps for SusTaINInc 
Cameras, C. Tomlinson, Manchester. 

1986. Scissors, C. R. Voos, London. 

1987. SELF-acTinG Points for Raitways, &c., W. Mar- 
shall, Sheffield. 

1988. DiscHaRGe and other Connections for Barns, 
&c., J. Shanks, Glasgow. 

1989, "PREPARING Sopa, J. Mactear, Glasgow. 

1990. Raisine Liquips, J. Mactear, Glasgow. =(F. Kolb, 
France.) 

1991, Siuice Vatves, H. H. Sporton, London. 

1992. Nave and Cap, A. Cockman, London. 

1993. Dress Stanps, J. Watson and T. Rowe, London. 

1994. STRETCHING ARTISTS’ CaNnvasses, A, J. Boult.— 
(W. Cutts, Canada.) 

1995. ORNAMENTATION of PicturE Frames, &c., W. J. 
Baker.—(A. Werkmeister, jun., Germany.) 

1996. Macuine for MiTREING Picture Frames, W. 
Haigh, Bradford. 

1997. Ze, J. H. Dearlove and H. Thresher, 


Lond 
1998, hae for the Curs of Sore Nippvss, J. Saunders, 


ndon. 

1999. Evectric Lamps for Licutine Mings, &c., J. W 
Swan, London. 

2000. Va.ve Gear for Motive-powER ENGINES, D. Joy, 
London. 

2001. CarRiaGE Steps, G. Wearing, London. 

2002. AppiyinG ELEctRIciTy to the ScaLP, G. Lichten 
field, London. 

2003. DRILLINe Macuines, J. Neilson, Glasgow. 

2004. TurBINEs, J. Gamgee, London. 

2005. VeHIcLEs, W. J. Brewer, London. 

2006. Mera.iic Waeets for Carriaces, J. K. Starley, 

2007. Rarpway CarriaGe Roor Lamps, J. Thomas, 
Loncon. 

2008. FLorat Crasps, E. M. Saunders, Lyndon. 

2009. Rack Putiey for Winpow B.uinps, b, Higgins 
and G. R. Cane, London. 

2010. BeprippeN Inva.ips’ Bzp, R. Richardson, 
Carlisle. 

2011. Testrna the Accuracy of Gas MeTER INDICES, 

. Joslin, Londun. 

2012. REGULATING Apparatus for ARC ELECTKIC 
Lamps, J. D. F. Andrews, London. 

2013, Evecrric Lamps, J. D, F, Andrews, Lond n. 

2014, Locks and Latcues, J. Armstrong, London. 





2015, THRasHING Macuines, J. Marshall, London, 
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2016. Apparatus for Sroppinc Sream Enoines, T. 
er and P. Brennicke, London. 
2017. ga for Winpow-sasHEs, J. and J. Mason, 
mdon. 
2018. Rartway Carriace Lamps, J. W. Sutton and F. 
Le Rossignol, London. 
12th February, 1886. 
2019. Steam Enoine Inpicators, W. W. Hooper and 
W. J. Box, London. 
2020. Grain ELevators, W. G. Herbert, Liverpool. 
2021. PorraBLe Drititinc Macuines, J. W. Hartley, 
Longport. 
2022. Copyinc Motipiicators for Writines, & , E. 
tehrens, London. 
2023. Stuice Vatve, C. Billington and J. Newton, 
L ngport. 
2024. ComBINED Raitway Cuairs and SLEEpERs, P. 
Kirk, Manchester. 
2 25. RoLLep Sieerers P. Kirk, Manchester. 
2026. PorTABLE PHoTocRaPHic CAMERA, F. Dresser, 
Liverpool. 
2027. Fire-Brasses, H. Sheldon and F. W. Green, 
Birmingham. 
20 8. Toxacco Pipes, R. A. Benson, Birmingham. 
2029. Raitway WHEELS, 8. Alley, Glasgow. 
2030. KLoatine Docks, R. H. Twigg, L. P. Gallwey, 
and 8. Alley, Glasgow. 
2031. Pickers for Looms, O. Ingham, London. 
2032. Guarps for Forks, W. Couper, London. 
2033. PorTaBLe Lamps, J. Wingfield, jun., London. 
23. Horsts or Lirrs, W. Lumb and R. H. Holt, 
Rochdale. 
2035. BaLancep S.ipe Vatves, H. W. Pendred, 
Streatham. 
203i. Bicyciys, &c., J. Hudson, Birmingham. 
2037. OpeNiNG and Cosine Taps, J. Malpass, Man- 
chester. 
2038. Sror-morion for Twistinc Macuines, &c., T. 
Unsworth and E. Whalley, Manchester. 
2039. PaoroGraPpuic CAMERAS and Sranps, H. Lucas, 
Birmingham. 
2040. Om-cans, H. Lindley, Salford. 
2041. Trap for Vermin and Rassits, W. Burgess, 
Malvern Wells. 
“=.  naaaiad and Sicnat Guns, W. Burgess, Malvern 
ells. 
2048. Dovuste Sockets for Mera Ropes, W. C. 
Blackett, Kimblesworth. 
2044. Starr Rop, &c., T. Dobbs, Wolverhampton. 
2045. LigutTine and ItLuminatine, P. Smith and R. 
Wild, Fallowfield. 
2046. ConverTIBLE ScHoo. Desks an i Seats, T. May, 
Sheffield. 
2047. VaLve Taps, H. 8. Moore, Sheffield. 
2048. OPENING the SweELL Suutrers of Orcans, J. R. 
Cafferata, Live 
2049. Pumpinec Sea-waTeEr, Liquips, &c., R. J. Meek, 
London. 
2050. Mincinc Meat, Mrxinc Fiovr, &c., J. Hunt 
London. . 
2051. BLeacutne Fasrics, R. H. Ainsworth and E. B. 
Manby, London. 
2052. Leatuer, W. R. Earp, Liverpool. 
2053. SEPARATING ParTICLEs of Iron from other Sus- 
stances, W. P. Thompson._{F. E. Fisher, U.S.) 
2054. CorRuGATING MeTaL ROLLs, &c., b. C. Tilghman, 
London. 
2055. Boer Furnaces, W. Noble and A. Mackie, 
Sutton. 
2056. CooLtnc Liquips by CompREssED Arr, W. F. 
Bower, London. 
2057. OurHaut for Yacuts and Smaiut Crart, A. 
Burgoine, London. 
2058. AuToMaTicALLy STEERING Bicycues, &c., E. C. 
Clarke, Derby. 
2059. CoLLectine and CHEckinc Money, A. Page, 
London. 
2060. AspHattic Coverine for Surps’ Decks, E. F. 
Wailes, London. 
2061. Piston Pacxinc Rivxos, J. Turnbull, jun., 
Glasgow. 
2062. Dies, &c., G. F. Symonds, London. 
2063. Winpow Fastenrna, H. J. Morris, London. 
2064. Monry-cHEckiNG TILL, A. B. Johnston, Glasgow. 
2065. Stop Cocks and Biz Cocks, J. H. Diers, 
mdon. 
2066. Winninc Coats in Mines, C. Burnett, London. 
2067. Circuit Switcues, C. A. Gisborne.—(F. N. Gis- 
borne and D. H. Keeley, Canada.) 
2068. PHoTooRaPHIC APPARATUS, L. Geofroy and W. F. 
B. Massey-Mainwaring, London. 
2069. LuaeacE BaGs for BicycEs, &c., J. A. Lamplugh, 








B ngham. 
2070. — or Caps for VENTILATING SHarts, J. Watson, 
mdon. 
71. Mat Kris, J. Smolik, London. 
2072. Gutty Traps, E. J. Heward and J. T. Martin, 
London. 
2078. Kits, G. Lazenby, London. 
2074. Securinc AXLE Busnes, A. E. and H. M. Butler, 
London. 
2075. WATER-HEATING APPARATUS, A. Sweet, London. 
2076. Suips’ or other Bertus, E. Lawson and E. W. De 
Rusett, London. 
2077. CoMPRESSED Arr CaRTRIDGES, P. Giffard, London. 
2078. Buckes, C. Nockler, London. 
2079. Gooenamens Reocutators, A. Sonnenschein, 
mdon. 
2080. ELectric Swircues, A. Bernstein, London. 
2081. TELEPHONIC APPARATUS, L. de Combettes, 
London. 
2. Hypravtic Macuinery, J. Leeming, London. 
2083. Burne for Launpry Purposes, W. R. Lake.— 
(A. BE. Spencer, United States.) 
2084. VeLociPepEs, W. Phillips, London. 
2085. VEeLocipeprEs, H. Osborne, London. 
2086. Sorrenine, &., Liquips, P. Maignen, London. 
2087. Trusses, M. Mendoza, London. 
2088. ExpLosive Compounp, 8. H. Emmens and J. O. 
Byrne, London. 
2089. Tarcet Screens, R. Morris, London. 
2090. Cases for Sportinc CarTripges, G. Kynoch, 
London. 
2091. Ficurep Weavine, A. G. Dawson and J. and F. 
E. Adams, London. 
2092. Seep Dritxs, T. H. Chandler, London. 
2098. Lirrinc Porators, T. C. Fichtner.—(R. Fichtner, 
Germany.) 
2094. CenrRiruGAL Apparatus, C. G. P. de Laval, 
ndon., 


13th February, 1886. 

2095. Automatic SALE, &c., of Goons, J. G. Lorrain, 
London. 

2096. Sysrem of Saruratine Liquips, J. Mangnall and 
W. Bratby, Blackley. 

2097. Sprina Pennouper, F. H. Harrison, Bradford. 

2098, Meta Mountinas for Wuipp.e, &c., TREES, W. 
Rounsfell, Glasgow. 

2099. Beer Taps, E. Reynolds, Sheffield. 

2100. Bicycte Hus Lamps, F. Powell and F. Hanmer, 


ingham. 

2101. SecURING TOGETHER the Enps of Tapes, E. W. 
Hirst and J. Wood, Halifax. 

2102. Barine Cramps, J. Trayes and J. Anderson, 
Belfast. 


2108. Trirops, W. Middlemiss, Bradford. 
— Facrne Nut Seats, J. Oldfield and A. Anderson, 


lasgow. 

2105. Sprinnina Macurvery, W. Mair, Glasgow. 

2106. Tappina Casks and Drawine orr ConTents, G. 
Howard, London. 

2107. ConTROLLING CrRcULATION of VesICcLEs of VaPouR 
in Bomine Wort, &c., F. Faulkner and W. Adlam, 
London. 

2103. Hor Extract, F. Faulkner and W. Adlam, 
London. 

2109. Guioves, Mirts, &c., 8. Davis and F. Moore, 
London. 


2110. Printinc Macuines, F. C. Barker and R. F. 
Sproule, Live: 


2111. Caeckine CoLitecrors of Fangs, J. Owen, Liver- 





2112. Preservine, &&., Beer, J. Walton and W. 
Humphreys, “~~ 

2113. Poxcume Eyevetrinc Macuines, M. H. 
Pearson, London. 

2114. Fork Guarps, W. Cooper and J. H. Rawson, 
London. 

2115. Beer and other Pomps, J. Hobson, London. 

2.16. Oars, Scuits, &c., L. Young, London. 

2117. Sreertinc Bicycies, &c., C. J. Hart and B. C. 
Barton, Birmingham. 

2118. Vevocipepes, C. J. Hart and B. C. Barton, Bir- 
miogham. 

2119. Sips’ or other Berras, E. Lawson and E. W. de 
Rusett, London. 

2120. AvromaTic VENTILATION, B. Boothroyd, London. 

2121. AppLyinc Sprine Packine Ruxos to Pistons, N. 
Evans and H. C, Ashlin, Liverpool. 

2122. Hor-arn Enoines, W. Eimecke and Co., London, 

2123, Lame for Mines, J. Heath and W. Frost, 
London. 

2124,. Turnina Pioves, &c., J. E. Brown, Saxilby. 

2125. Cycromerers, C. V. Boys and M. D. Rucker, 
London. 

2126. PerMANentT CaTTLE Sratt for Suips, C. H. Caton, 
London. 

2127. Generation of Steam, A. Reis, London. 

28. Marn Suogs, &c., of Mowina Macuines, W. MclI. 
Cranston.—(The W. A. Wood Mowing and Reaping 
Machine Company, U.S.) 

2129. MepicinaL PREPARATION of Mixture for Cura- 
Tivé Purposes, E. E. Burnett, London. 

2130. LEVELLING SHartina, A. E. and H. M. Butler, 






London. 

2131. Sash Fasteners, R. Greenwood and J. Webb, 
London. 

2132, Mip-cyLinpeR Exsaust Steam Encines, L. J. 
Todd, London. 

2133. VeLocireves, D. Wiggins, London. 

2134. Vatves for Pumps, &c., A. Riedler, London. 

2135. Woven Loops, &., with Inscription, T. G. 
Lomas, Manchester. 

2136. STRINGED MusicaL INstRuMENTs, F. E. P. 
Ebrlich, London. 

2137. Separation of Liquip from Soiip Matter, J. 
Marx, London. 

2138. ADMINISTRATION of AN.£STHETICS, G. E, Johnson, 


n. 
2139, PHoroGRaPHic Printinc, H. Van der Weyde, 
London. 
2140. O11, &c., Morors, E. Capitaine and F. Briinler, 
Berlin. 


2141. Bakers’ Ovens, L. T. Baudu, London. 
2142. Soot-Boxes, H. Seale, London. 
2143. WaTER-RAISING Apparatus, W. Anderson, 
London. 
2144. Extractinc Butrek from Mitk, B. M. Plumb 
and T. I. Richman, London. 
2145. Urinazs, J. Doulton, London. 
15th January, 1886. 
2146. Hanorne Lamps, B. R. Phillipson, Dublin. 
2147. Burrons, H. Allcock, Birmingham, 
2148. Stopper for Borrss, E. O, Parry and T. Davies, 
Liverpool. 
2149. Firrines for Gas Brackets, &c., 8. Brigden, 
Birmingham. 
2150. CHANDELIERS, B. Twigg, Rotherham. 
2151. ArTiFiciaAL Bair for FisHinc, R. A. Ray, Great 
Grimsby. 
2152. Sprina Fork for VELociPEDE, &c., WHEELS, J. 
M. Starley, Coventry. 
2153. WueeLs for Bicycies, &c., G. T. Neville, Bir- 
mingham. 
2154. Carryine away the Fumes of Gas, &c., W. H. 
in, Wednesbury. 
2155. Movs, &c., Traps, E. Sherring, Manchester. 
2156. CHANGE-BoOX MoTIoN ATTACHMENTS of Fancy 
Looms, C. E., F. P., and A. T. Middleton, Man- 
chester. 
2157. Morticinc Macurnes, E. Kirchner, Germany. 
2158. PerForaTion of PararriNE Lamp Bopigs, &c., 
J. Morton, Aston. 
2159. Bicycugs, &c., D. Christie, jun., Redhill. 
2160. Rotary Brusues, F. Richardson, London. 
2161. Muxes for Spinninc, W. Hurst, London. 
2162. — Enoines with Insecrors, W. Schmidt, 
ndon. 
2163. Steam BorLer Furnaces, E. Albin, London. 
2164. CLEaninG Knives, W. Ayton, London. 
2165. Cooxine RanGeEs, W. Telfer and J. Mcl. Shaw, 
Glasgow. 
2166. Rartway SLeepers, E. Schmidt, London. 
2167. Frre-arms, H. Pieper, London. 
2168. Fitterine, G. Behrns, London. 
2169. Y gd Exectric SicnaLturne Lamp, A. Lovell, 
mdon. 
2170. Sarety Lamps, J. G. Hawkins, G. E. Scarborough, 
and T. H. Eaude, London. 
2171. Comrorrer, A. T. H. Trevor, London. 
2172. Beap Frstoons, E. Hoegger, London. 
2173. ALarM Lock, U. V. Jacegi, South Australia. 
2174. Gas Enoines, R. Skene, London. 
2175. Fitterine, &c., Water, A. M. Clark.—{L. E. 
Robert, France.) 
2176. Duptex Water Gavces for BorLers, J. Dew- 
rance, London. 
2177. Locomotive Recutators, J. Dewrance, London. 
2178. Lupricants for Steam CyLinpers, J. Dewrance, 
London. 
2179. Biower for Locomotive Fires, J. Dewrance, 
London. 
2180. Stream Traps, C. Watson and A. Gaukroger, 
London. 
2181. Kerrtes and Saucepans, G. A. Goodwin, 
London. 
2182. Fitters, F. Grosvenor, Glasgow. 
2183. Rartway SicNaxina, B. J. B. Mills.—(J. Guetton, 
France.) 
2184. Type-wrirters, F. Mitchell, London. 
2185. Expressina Notation for the Piano, &c., C. J. 
Jones, London. 
2186. TRANSMITTING MoTIVE PowenR, G. F. Redfern.— 
(H. EB. Godé, France.) 
2187. Expiostve Compounp, G. F. Redfern. — (0. 
Hiernaux, Belgium. 
2188. Automatic Firour Mitis, G. F. Redfern.—(Z. 
Massin-Nanta, France.) 
2189. Sarery Cock, G. F. Redfern.—(J. B. Charlier, G. 
Clément, C. M. Bilersgaard, yew) 
2190. GENERATING SteaM, G. F. Reufern.—(£. Nourry, 
France. 
PRESERVING ALIMENTARY SUBSTANCES, W. 
McDonnell, London. 
2192. Lockinc by the Lock Buck eg, I. D. E. L. Lloyd- 
Jones, London. 
2193. Frrrines of MecHanicaL TEeLepHones, W. J. 
Burnside, London. 
2194. Rotary Enoinz, W. H. Murch, London. 
2195. Rarsinc Surps’ Boats, A. C. Hattatt, Isle of 


ight. 
2196. CuILpREN’s Bepstgaps, H. H. A. Schwarz, Mill- 

brook. 
2197. Reeps for Looms, T. Dean and T. E. Dean, 


verpoo! 
2198. Bout and Rivet-MAKING Macuines, W. H. Beck. 
—(F. Neveu and I, Jacquet, France ) 
2199. CLoset Basin Joints, W. H. Tylor and W. B. H. 
Drayson, don. 
2200. Suips’ Tanks, 8. J. E. Jérgensen, Norway. 
2201. Expanpine, &c., APPARATUS, W. ‘Lully, London, 
2202. Locxine Devices for Screw Nuts, H. iH. Lake,— 
(LZ. C. Learned, United States ) 
2203. Botr.e Stoppers, J. C. Schultz, London. 
2204. Metatiic Ciotn, A. H. Thorn, London, 
2205. Numperinc Apparatus for Rotary Printing 
Macurngs, J. M. Black, London. 
206. Dryina Woop, H. H. Lake.-+{F. G. and A. C. 
Sargent, United States.) 
2207. Concentration of Suipnuric Acip, H. J, 
Leslie.—(R. Finch, Germany.) 
8. Evrectine Locomorion on Steer Incuryes, R. H. 


Lapage, London. 
2209. Booz Trucks for Locomotives, &c., T. English, 
London, 





2210. Wrre Rope for Caste Tramways, J. Lang, 


on. 

2211. ARtiFrcraL SILK-LIKE FitamEnts, Comte H. de 
Chardonnet, London, 

2212, Licutine Sarery Lamps, W. Thomas and Sir W. 
T. Lewis, London. 

2218. Propuction of Mixep Azo-coLours, C. A. 
Martius, Germany. 








SELEOTED AMFRIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


333,449. Universat Sarr Covupiine, Hilen C. 
Crowell, Brie, Pa.—Filed August 10th, 1885. 

Claim.—{1) The combination, in a universal shaft 
coupling, of socket pieces, substantially as. shown, 
adapted to be secured to shaft sections, witha t 
ing central section provided with rotary discs, substan- 
tially as shown, and trunnion F sane connecting said 
rotary discs with the socket portion of the couplings, 
substantially as set forth. (2) The combination, in a 
universal shaft coupling, of socket pieces, adapted to 
be secured to shaft sections, with a connecting central 
section provided with rotary discs in the ends 
thereof, and having oil reservoirs on either side of said 
discs, and trunnion in said discs for connecting the 
same with the sockets, substantially as and for the 
purpose set forth. (3) Ina universal shaft coupling, 
the combination of the central section L thereof, 
having oil chambers F F and oil plugs H H in each 
end thereof, substantially as shown, with rotary discs 
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D, having oil chambers G and openings g therein, and 
journal bolts E, substantially as and for the pd 
set forth. (4) The combination, in a universal shaft 
coupling, of the socket pieces A A, provided with 
trunnion pin openings C C, with the central section L, 
—— with rotary discs D D, having oil chambers 
G on either side thereof, the journal bolts E, and 
trunnion J J, all constructed and operating together 
substantially as and for the purpose set forth. 


333,392. Hoop or Cap ror Pires, William T. 
Casgrain, Milwaukee, Wis.—Filed September 10th, 
5. 


1885, 

Claim.—(1) A hood or cap for piles, consisting of a 
metallic casting having arecessed lower portion and end 
grooves bevelled at their tops, substantially as and for 
the purpose set forth. (2) A hood or cap for piles, con- 
sisting of a metallic casting having recessed upper and 
lower portions and end grooves bevelled at their tops, 
substantially as and for the purpose specified. (3) A 
hood or cap for piles, consisting of a metallic casting 
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having bevelled recesses in its upper and lower 
portions and bevelled grooves at its ends, substanti- 
ally as set forth. (4) A hood or a piles, consist- 
ing of a metallic casting having bevelled recesses in 
its upper and lower portions, bevelled grooves at its 
ends, and perforations in its sides at an angle to its 
horizontal plane, substantially as set forth. (5) A 
hood or cap for piles, consisting of a metallic casting 
having recesses in its upper and lower portions, 
grooves at its ends, and perforations in its sides, in 
combination with a short timber or cushion designed 
to fit the upper recessed portion of said hood or cap, 
and means, substantially as described, for connecting 
the latter with the monkey or rammer of a pile driver, 
substantially as set forth. 
333,324. Key-seat anD Gear CurTinc Macutng, 
Matthew Morton, Romeo, Mich.—Filed August 2nd, 


1884. 
Claim.—(1) The combination, with a cutter bar con- 
structed with an orifice ¢, and cut away as at ¢2, of the 
cutter E! and set screw el, the construction being such 











that various sizes of cutters may be located in said 
bar and held in place by said screw, substantially as 
described. (2) A cutter bar provided with a removable 
cutter, said bar cut away adjacent to the cutter, sub- 
stantially as described. (3) The combination of a 
supporting frame, a top or table, a horizontally sliding 
bar on the table, and the cutter bar carrying a cutter, 
with an eé ed bearing interposed een the 
inner end of the sliding bar and the cutter bar, and 
against which bearing the sliding bar abuts to press 


the cutter forward to its work, substantially as 
described. (4) The combination, with the oscillating 
guide provided with a sliding head and a slide }, of a 
cutter and an extended bearing H, located in rear of 
said cutter, and having an orifice h, within which the 
slide ) works to reciprocate the bearing by the action 
of the oscillating guide, substantially as described. 
(5) Ina Yad or keyway cutter, the combination, with 
the oscillating guide provided with a sliding head, of 
a cutter engaged with said head, an extended bearing 
in the rear of the cutter, a sliding bar F, and lever G, 
arranged to operate substantially as and in the manner 
described. (6) Ina gear or keyway cutter, the com- 
bination, with the oscillating guide provided with a 
sliding head, of a cutter and extended bearing loc«ted 
in the rear of cutter, and mechanism operating 
upon said bearing to crowd the cutter to its work, 
substantially as described. (7) In a keyway or gear 
cutter, a screw and thumb-nut and sliding bar J, 
ep at one end with said thumb-nut to limit the 
movement of the cutter in a forward direction, sub- 
stantially as described. 

333,431. Rotumne M11, Francis H. Treot, Joliet, IU. 

—Filed September 19th, 1883. 

Claim.—{1) The combination, substantially as before 
set forth, with the rolls of a oe mill, of a billet- 
turner composed of a trumpet-mouthed sleeve, the eye 
of which is angular in cross-section, and a stand or 
bearing on which said sleeve is journalled. (2) The 
combination, substantially as before set forth, of the 





radius link, the feed table pivotted thereto, means, 
substantially such as described, for supporting and 
lifting and depressing said feed-table, the billet- 
turner, which is mounted on the feed-table, and the 
journalled sleeve of which is provided with an arm, 
and arod connecting the said arm with the radius 
link. 


333 . Freep REGULATOR FOR ROLLER MILLS, Eli 
=. Kalamazoo, Mich.—Filed April 14th, 1885. 

Claim.—(1) The combination of the feed gate, the 
operating levers fulcrumed in the casing, the inner 
ends of the levers bearing a bridge, the outer ends 
having the perforated concave pockets, the feed gate, 
the rods having the rounded heads in said pockets, an 
upwardly-extending rod bearing a spring forming a 
resistance against the rise of the f gate, said rod 
centrally connecting the gate, and an adjustable stop 
secured to the casing in position to limit the upwaid 





movement of the spring-bearing rod, substantially as 
set forth. (2) The combination of the feed 
perating levers trally fulerumed in the casing, 
rods connecting the ends of the gate with the outer 
ends of the levers, an upwardly-extending rod cen- 
trally connecting the gate and ee ge he spring, form- 
ing a resistance against the rise of e feed gate, ap 
adjustable (stop secured to the casing in position to 
contact with the spring-bearing rod in its upward 
movement, and a vertically-tilting bridge connecting 
the inner ends of the operating levers and disconnected 
from the hopper casing, substantially as set forth. 
333,619. Larue CenTRE, William H. Fairless, Ports- 
mouth, Va.—Filed October 2nd, 1885. 

Claim.—(1) In a lathe centre, the combination of a 
cone, a centre pin, and means, substantially as 
described, for adjusting the cone longitudinally on the 
pin, as set forth. (2) Ina lathe centre, the combina- 
tion of a cone having a central bore funnel-shaped at 








KY Yf 


one end and recessed at the other, as at a, and in part 
screw-threaded, and a central pin having an enlarged 
screw-threaded and a cone-shaped point adapted 
to fit the bore in the cone, substantiall. 
(3) In a lathe centre, the combination of a cone having 
a central bore, a pin adapted to fit said bore, and a 
washer adapted to fit in the funnel-shaped end of tbe 
bore in the cone and over the end of the pin, whereby 
the cone may be longitudinally adjusted on the pin 
and od ge ages its true central line, substantially as 
described, for the purposes set forth. (4) An adjust- 
able lathe centre consisting of a cone having a central 
bore funnel-sha; at one end and in part screw- 
threaded, a cen pin having an enlarged screw- 
threaded part and a cone-sha _ adapted to fit 
the bore in the funnel-sha) end, and a socket end, 
substantially as di bed. 








Epps’s Cocoa.—GRATEFUL AND ComrorTina.—“ By a 
thorough knowledge of the natural laws which — 
a of digestion and nutrition, and by a 
application of the fine properties 
selected Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills, It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We ef escape many a fatal shaft by 
ourselves well fortified with pure blood and a 

hep pourished frame.”—Civil Service Gazette. 
le simply with boiling water or milk. Sold only 

in packets, i—* James Epes & Co., Homao- 





ic Chemists, London.” Also makers of Epps’s 
Essence,—[ADvT.] 
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INTERNATIONAL RAILWAY CONGRESS AT 
BRUSSELS, 
‘ No. II. 

THE first section of the Congress, dealing with “ per- 
manent way and works,” had before it two questions, the 
first of which was, “Types of way best suited to the 
various lines according to their nature and importance.” 
This was introduced by a report by M. Lebon, manager of 
the Grand Central Belge, who described the various 
systems of permanent way, including metal sleepers, 
observing that timber longitudinal way was now definitely 


abandoned, and that metallic longitudinal way had partisans | P 


only in Germany and Austria. M. Vogelaere, inspector- 
general of the Belgian State Railways, agreed in the rejec- 
tion of a metallic longitudinal system, and declared that 
metal sleepers behaved better as regards stability, though 
sufficient time had not elapsed to decide about their 
durability. No sleeper should weigh less than 70 kilogs., 
or 1$ cwt., the weight of an oak sleeper, so that the first 
cost would be greater for iron than for timber. Gravel 
ballast would be required, as the sulphur in ashes acted on 
the metal. Mr. Bradford Leslie, agent for the East Indian 
Railway, put in a special note on the advantages of a way 
laid with double-headed rails supported by the jaws—one 
fixed and the other seminal 4 flat cast iron sleepers. 
The breakage on the East Indian Railway, with 14 tons 
on each pair of driving wheels, was only 1 per cent. 
per annum after the first laying. M. Huberti, Pro- 
fessor at the Brussels University, considered that there 
was not sufficient experience of the metal sleeper to 
warrant the statement that it is capable of competing 
with timber. M. Stévart, Professor of Railway Engineer- 
ing at the Liége School of Mines, considered the metal 
sleeper capable of holding its own if sutticiently strong 
and heavy. Ultimately it was decided that, from a 
technical standpoint, metal sleepers can compete with 
those of timber, both for light and heavy traffic, while, as 
regards financial considerations, competition was also pos- 
sible. The second question—as to practical methods for 
comparing the cost of construction and working of various 
projects for the same line, differing both in plan and sec- 
tion—formed the subject of a long and exhaustive paper by 
M. Gérard, engineer on the Belgian State Railways, and 
also of a report by the First Section, whose conclusions 
were adopted by the Congress to the following effect :— 
Rapid methods only afford practically comparable results 
when applied to each particular case, taking local circum- 
stances into consideration. No general formula, however 
complicated, can permit of comparing with sufficient 
accuracy several complete projects of the same railway ; 
and this comparison requires a knowledge of the precise 
situation of each curve and gradient. The use of steel 
rails and the great progress made in the power and flexi- 
bility of motors permit of laying railways in mountainous 
districts much more economically than heretofore, whilst 
allowing greater latitude in the matter of curves and 
gradients. 

The second section—‘ Traction and Rolling Stock ”— 
dealt with questions 3 to 6 inclusive. In connection with 
“principles to be observed in the construction of rolling 
stock with a view to facilitate exchange,” M. Hubert, 
chief engineer of the Belgian State Railway Administra- 
tion, sent in a paper recording what had hitherto been 
done in this direction, and giving, as an appendix, the final 
protocol of the Berne Conference in 1882 on the technical 
unity of railways. The Section expressed a wish to see 
all the States represented at the next Berne Conference, 
which is to confirm the resolutions passed at the preceding 
one, after they have been submitted to the various Govern- 
ments. This was adopted by the Congress, who, however, 
rejected a proposition by Herr Von Leber, the Austrian 
delegate, to limit the height of rail to 13 centimetres, or 
5in., and the weight on each axle to 14 tons. 

A lively discussion followed, in connection with the 
fourth question, “expense of working and reduction of 
expense,” as to whether a locomotive should be entrusted 
to one driver only or to two alternately. M. Gérard said it 
would be as bad as bigamy to give an engine to two 
drivers; but M. Banderali, of the French Northern Rail- 
way, observed that perhaps, on the contrary, the locomo- 
tive would be better taken care of by two than by one. 
Ultimately this opinion prevailed. 

The fifth question, as to safety in working, was divided 
into three parts. Part A, relating to the stoppage of 
trains, formed the subject of a paper by Professor Hubert 
on “Continuous Brakes,” in which he observed that the 
question of continuity of brakes was settled for enger 
trains, and was in course of settlement for goods trains, 
though opinions varied greatly as to the best brake. After 
quoting the conditions stated in the Board of Trade circular, 
the author gave it as his opinion that, in appreciating a 
brake, the following points should be considered :—As 
regards safety: Energy, rapidity of action, and automati- 
city; and as regards exigencies of working: first cost, 
expense of maintenance, and possibility of intercoupling 
stock of different companies. In the sectional discussion, the 
ss of automaticity was contested, it being contended 
that, if this were established, invention would only be con- 
tinued in that particular direction. This view of the case 
prevailed, and was ultimately endorsed by the whole Con- 
gress, which passed a resolution to the following effect :— 
“ Considering that continuous brakes have lately rendered 
incontestable service in railway working, the Congress 
recommends their use whenever compels with the con- 
ditions of working.” 

As regards the safety of passengers—section B— 
M. Degraux, engineer of the Belgian State Railway, sent 
in a paper describing the construction of carriages and 
means of intercommunication; and the Congress merel 
expressed the opinion that it was desirable to establish 
effective means of communication between ngers and 
railway servants, at any rate on through trains. Respectin 
safety to railway servants in shunting and ae M. 
Lapierre, Inspector-General of the Belgian State Railways, 
contributed a paper giving the results arrived at by the Spe- 
cial Com mission on the pn a appointed the previous year 





by the Belgian Government, and reproducing theregulations 
laid down by the Commission. It appears that the fol- 
lowing system, now made obligatory on the Belgian State 
lines, had long been in use at the Liége-Guillemins station. 
When a train of wagons has to be broken up into its com- 
ponent parts, for one or more wagons to run on to the 
different sidings, a man unscrews the couplings and 
unhitches the safety chains while the wagons are being 
marked with the siding on to which they are to be run. 
He has then only to follow, upon the 6-foot, the train in 
motion, and unhitch the draw-hook with a staff, an opera- 
tion which he is able to perform in the dark after a little 
ractice. The members of the section were generally in 
favour of the principle of continuous traction—that isto say, 
a continuous drawbar—for enger trains. Incidentally, 
Herr H. Dietler, general manager of the St. Gothard Rail- 
way, gave some interesting information as to that line. The 
resistances in the helicoidal tunnels were found to be much 
less than anticipated, as the train speed is higher than that 
for which the calculations were made. 

The sixth question of the programme, relating to the 
7 of electricity to railway working, formed the 
subject of a long paper by M. Weissenbruch, engineer at 
the Belgian Ministry of Railways, Posts, and Telegraphs, 
giving an account of what has already been accomplished 
in the transmission of signals and of mechanical motions, 
including intercommunication and signalling from and to 
trains in motion, the electrical illumination and warming 
of carriages, and electrical traction. The author proposed 
that the Congress should assert that electrical methods are 
sufficiently certain to be employed in railway works, that 
magneto-electric machines should be preferred to batteries, 
and that a continuous current should constantly traverse 
every line, so as to give immediate warning of any inter- 
ruption. As the Congress was already surcharged with 
work, a special meeting of the second and third sections 
was arranged to take this proposition into consideration, 
when, leaving the matter over to a future Congress, the 
following platitude was put on record :—The second and 
third sections combined acknowledge that great progress 
has been made in the use of electricity applied to railway 
working; and it is probable that a further degree of 
progress will considerably increase the safety. The question 
whether electrical or mechanical appliances should be pre- 
ferred is one of space, distance, climate, &c., which can 
only be solved by a comparative investigation in each case. 

The third section, “ Working,” had three questions to 
consider, of which the first was No. 7, dealing with 
arrangements most calculated to insure the safety, rapidity, 
and comfort of passengers; communication between rail- 
way servants on the track and those on trains and in 
stations; the best application of the block system; safety 
at stations, junctions, level crossings, and turntables, 
together with the influence of the block and interlocking 
systems on the traffic. This formed the subject of a paper 
by M. Charles Ramaeckers, general manager of way and 
works, and M. Is. Blancquaert, general manager of traction 
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and rolling stock, both on the Belgian State Railways. The 
section would not express any opinion as to the best type 
of carriage, but pointed out the conditions to be observed 
in heating and lighting; recognised the fact that most 
railway administrations had adopted the English principle 
of absolute block, recording the conditions which it should 
satisfy; and expressed the opinion that the biock system 
had had the effect of increasing the traffic on lines to 
which it was applied. It also stated that the use of 
interlocking arrangements at stations had _ increased 
the safety and also the capacity of the service, while, 
however, accidents could never be entirely suppressed. 
The eighth question, as to the principles to be observed 
in the establishment of stations of various degrees of im- 
rtance, formed the subject of a report by Messieurs 
Semenckene and Blancquaert, describing their arrange- 
ment on the Belgian State Railways, and also of a special 
note by M. Drouin, inspector-general of the Alta Beira 
Railway, illustrated by the accompanying diagrams. The 
usual arrangement of stations on single lines of — 
traffic—Fig. 1—has the disadvantages of considerably 
lengthening the siding which permits of trains crossing ; 
of extending the duration of time necessary for shunting 
the up trains, thus rendering it necessary to cut in two 





trains that stop any length of time at the station, in order 
to permit passengers to pass; of delaying the shunting 
operations of a train until its passengers have left the 
station; of obliging down trains to shunt on the goods 
siding which joins the main line where the passenger car- 
riages are standing, and which are thus liable to collision at 
any angle froma wagon to which too great an impulse may 
have been given; of interfering with the luggage and 
parcels arrangements of down trains; of preventing the 
possibility of up and down trains which cross shunting at the 
same time, and of obliging up trains to deposit wagons to 
be left on the siding intended for those to be taken. 
Besides, this arrangement admits of no extension or im- 
provement except a new goods siding, connected at both 
ends by points, as in Fig. 2, while considerably reducing 
the length «@ b of siding. On the other hand, if the arrange- 
ment snown by Fig. 3 be adopted, which puts the goods 
and passenger platforms on opposite sides, all the buildings 
are concentrated, permitting of equal shunting facility for 
up and down trains, while rendering the supervision of the 
whole station very convenient. Fig. 3also lends itself admir- 
ably to a doubling of the line, as shown by Fig 4, while sup- 
pressing the facing points ; whereas the types shown in Figs. 
land 2 do not admit of it without very defective arrange- 
ments. M. Drouin concluded his note by insisting that the 
main lines should enter a station sothat facing points should 
always be passed without deviation, as shown in Types 2 
and 3, and that sidings should be arranged in a fan-shaped 
figure, radiating from the turntable of the main goods 
siding, thus effecting great economy of labour in the sort- 
ing of wagons, im 

Question 9—stations and pieces of line common to more 
than one company—formed the subject of a paper by M. 
Matriot, trafic manager of the French Eastern Kailway, 
and of a note by M. Drouin, offering suggestions for the 
equitable distribution of expenses. The Congress pro- 
nounced in favour of common stations for large and small 
lines, and of each common. station being in the hands of 
one direction. 

The fourth section, “ general questions,” dealt chiefly 
with secondary railways, a subject of great interest to 
Belgium at the present time, as a national society, patron- 
ised by the Government, has been formed for supplying 
means of communication to even the most unimportant 
localities. In connection with this subject, a resolution 
was passed to the effect that secondary lines should be 
regarded as affluents of the principal lines, and receive 
their support. The question of Sunday rest was also 
debated at length, and led to a resolution in favour of the 
extension of periodical rest, coinciding as far as possible 
with Sundays and holidays. 

The last and twelfth question of the programme was 
that of an understanding to be arrived at by the various 
railway administrations foradopting a uniform classification 
of receipts and payments, and of a type of report permit- 
ting of useful comparisons between the results obtained. 
This was introduced by a paper by M. Kesteloot, Head of 
Department at the Ministry of Railways, Posts, and 
Telegraphs, who advocated the establishment of an inter- 
national bureau for railway statistics, similar to that of 
the Postal Union and the International Telegraph Union. 
At the closing séance, M. Pineiro, the Brazil delegate, 
proposed that a new Congress should be appointed for 
taking this subject into consideration; and ultimately the 
Congress passed the following resolution:—“The organis- 
ing committee of the Congress, assisted by its Bureau, 
is charged with constituting a new Congress, and with 
submitting to it the bases of an international scientific 
association, with the object of promoting the technical 
progress of railways by conferences, publications, and 
other means, especially by facilitating the relations 
between railway administrations. Provisionally it is 
charged with filling the office of technical statistical 
bureau; and the next Congress is charged with taking 
measures for forming an international statistical bureau at 
Brussels.” 

The engine illustrated at the top of page 164 is a 
passenger locomotive, with four-coupled wheels 6ft. 7in. 
diameter; the cylinders are 17in. diameter and 22in. 
stroke; there are 208 tubes, and the weight of the engine 
full is 35 tons. 

The second is an express engine, with four-coupled 
wheels 6ft. 7in. diameter; the cylinders, 17}in. diameter, 
with a stroke of 24in.; there are 225 tubes, and the total 
weight of the engine in running order is 40 tons. The 
principal dimensions of both engines are given in metres 
in the engraving. 








THE ROYAL INSTITUTION. 





CAPILLARY ATTRACTION. 

On Friday, January 29th last, Professor Sir William Thomson 
lectured at the Royal Institution on “ Capillary Attraction.” Dr. 
William Huggins, F.R.S., presided. 

The speaker said that it had been known from time imme- 
morial that heaviness depends upon mutual attraction between 
different portions of matter, but that before Newton’s discovery 
of universal gravitation it was not suspected that heaviness is 
due to attraction at a distance between two portions of matter, 
which act upon each other in obedience to the law of the pull 
varying as the square of the distance. Cavendish proved experi- 
mentally that this law holds good with two small portions of 
matter not far apart, but men had been willing to admit 
infractions of the law at still smaller distances ; his question 
that evening was whether the law held good at very small 
distances, down, say, to the hundred-millionth of a centimetre. 
Those who admitted the infraction of the law at very small 
distances were not ready to admit its infraction at very great 
distances. If it were found that it was not necessary to explain 
the atomic and molecular phenomena of cohesion and capillary 
attraction by the abrogation of Newton’s law of gravitation 
when small distances were concerned, then they were not forced 
to admit such deviation. Capillary attraction was so named 
because it was first recognised in hair-like tubes, which were not 
indispensable for the exhibition of the fundamental phenomena. 
Quincke concluded that molecular attraction becomes sensible 
at distances of about fifty micro-millimetres, and his conclusion 
is confirmed by the discovery of Reinold and Riicker that the 
black film, always formed before a soap-bubble breaks, has a 
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uniform or nearly uniform thickness of about eleven or twelve 
micro-millimetres ; the black film has an abrupt commencement, 
and somewhat permanent stability, which evidently depends 
upon molecular heterogeneousness. It is conceivable, he 
argued, that gravity may be the force by which the phenomena 
of cohesion, consequently of capillary attraction, are produced ; 
all that is necessary is, putting aside for the moment ideas 
about the motion of atoms, that the atoms should have sufficient 
density to increase the force of gravity to any desired extent. 
It is a question of intensity of density. He, Sir William 
Thomson, had put forth this idea nineteen years ago, but it 
attracted little attention at the time, nor did he think that it 
deserved to do so, for molecular motions must be taken into 
consideration. He then called attention to the result of some 
mathematical investigations of the attraction exerted by drops 
of water when free from the action of gravitation, to the effect 
that he had found ;'; or ;'s of a centimetre-gramme of work per 
square centimetre of diminution of surface. This is precisely 
the result which would have been obtained if the water had 
been absolutely deprived of the attractive force between water 
and i 
infinitely thin contractile film possessing a uniform contractile 
force of ;; of a gramme weight per lineal centimetre. 

He proceeded to show a few experiments, including one in 
which a large flat ring of wood, A B, 
like that of a sieve, hada piece of 
thin sheet india-rubber stretched 
over its,lower orifice ; water was then 
poured in, and the imitation drop of 
liquid, 2ft. or 3ft. long, E, was 
formed ; he showed that this drop 
had two positions of stability, for by 
pressing it upwards with his hands 
it would also rest steadily in the 
position denoted by the dotted line 
* F. In water drops, he said, 
there is no actual external film, 
but the surface tension acts in 
the same way as if there were one. 

In relation to the surface tension of fluids, he said that his 
brother, Professor James Thomson, had been the first to explain 
the phenomenon of the “tears of wine,” to which Solomon 
perhaps alluded when he said that wine “ moveth itself aright,” 
which in the new version is altered to “ goeth down smoothly.” 
Aqueous liquids containing 20 per cent. of alcohol show the effect 
best. Stronger and weaker mixtures do not show it so well. 








horizontally with a 20 per cent. mixture of coloured alcohol and 
water as a broad liquid band, and the tears on a large scale were 
seen running from the top of the band downwards, the speaker 
remarking, “Pull alcohol—pull water.” He said that the 
vapour of alcohol passes off quicker than the vapour of water ; 
the relative volume of water in the liquid is thereby increased, 
and its surface tension likewise, the result being that it 
pulls harder at the liquid below, and draws it up until equili- 
brium is restored. 

In another experiment he showed that a film of water would 
recede upon the approach of a camel’s hair brush charged with 
ether, the ether vapour driving the water with some force 
before it. 

He said that diffusion was the result of negative surface ten- 
sion, and that as great a negative pressure had been observed as 
100 atmospheres, or 1 ton per 10 square centimetres. When 
the experiments were finished, the time allotted for Royal 
Institution lectures had expired. 





VOLCANIC ACTION IN BRITAIN. 

On Saturday, January 30th, Mr. Archibald Geikie, F.R.S., 
Director-General of the Geological Survey of the United 
Kingdom, delivered the first of four lectures on “The History 
of Volcanic Action in the British Isles.” He said that the lava 
streams and ashes the volcanoes have left behind are of special 
value in furnishing geologists with data for their conclusions as 
to the periods to which the volcanoes belonged. Evidence exists 
of volcanic eruptions in very early times, then a long lull, and 
afterwards a great outbreak, as if the earth had been slowly 
cooling, and a greater outbreak produced by the vents breaking 
through a thicker crust. Geological evidence tends to prove 
that once there was much more land than at present in northern 
Europe; that land may have been as large as Spain, and by its 
denudation about three miles in depth of our geological strata 
have been built up; perhaps when some of that ancient land was 
washed down, other land took its place by upheavals. 

The Cambrian rocks near St. Davids, in Pembrokeshire, 
furnish the earliest known traces of volcanic action; a shallow 
sea then stretched across the northern part of Europe, and 
washed the shores of the Archiean land already mentioned, conse- 
quently volcanic ashes and lavas are found mixed with the muds 
and sands of the Cambrian sea. <A volcanic series 1800ft. thick 
is actually visible. The lavas greatly, but not quite, resemble 
those of recent volcanoes, so much so that without evidence no 
one would have believed that they belonged to so ancient a 
period as the Cambrian, in which the volcanic action did not 
cease suddenly, but died out gradually. When the Silurian 
period was afterwards reached, there was a great increase in 
voleanic activity in the shallow sea which washed the shores of 
the old Archzean land to the north ; low forms of vegetable life 
were then prevalent, also low forms of animal life, such as 
scorpions and insects; in the Silurian period the first fishes 
made their appearance. The extinct volcanoes of the Westmore- 
land lake district, of North Wales, and of the south-east of 
Ireland, belong to the Silurian period, and in Wales there were 
voleanoes enough to eject as much materials as by scores of 
volcanoes such as Vesuvius ; the ashes from them fell at different 
times upon the sea bed. There is no evidence of anything in 
Wales but submarine eruptions, and the present mountains in 
North Wales now bear no resemblance to their ancient form, 
they having been denuded and worn away, leaving only some of 
the harder portions and volcanic vents with their tops shaved 
off. 

In his second letter, delivered on February 6th, Professor 
Geikie remarked that prodigious terrestrial disturbances took 
place towards the close of the Silurian period ; the bottom of 
the ancient shallow sea was then first raised up into islands and 
archipelagoes. The volcanic zones in general took a north-west 
south-east direction from Ireland, through Scotland to Norway, 
Sweden and Scandinavia. The lakes of the lower old red sand- 
stone also made their appearance, chiefly in Scotland, but there 
was a large one over the whole of the eastern portion of Wales. 
One very large lake stretched across Scotland from the Edin- 
burgh district, into what is now the north-eastern part of 
Ireland, and in the part of this lake in the east of Scotland there 
were abundance of volcanic vents, 

In his third lecture, delivered February 138th, Professor 
Geikie dealt with volcanoes in the carboniferous period, when 
volcanic action was common in the lagoons of the South of 
Scotland, In these lagoons volcanic vents and islands covered 
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with tree-ferns projected through the waters in the neighvour- 
hood of Edinburgh, Haddington, Linlithgow, West Fife, and 
Stirling, At Dalry some 
iropmasters had a curious 
experience some years ago. 
They were working a layer 
of ironstone at A, Fig. 2, and 
toreachit tothe right thereof, 
sank a new shaft denoted by 
the dotted line K D. From 
the level of the surface soil 
FH nothing peculiar was en- 

A WANN C | CSS countered, until at E they 

| © came upon volcanic rock, 

through which they bored in 

the direction D until their hearts were nearly broken. At last 

| they ran a heading at the level of A and in the direction of A, 

| and soon came upon the ironstone. Later on they discovered that 

' they had been boring down the pipe of a volcano E D, in which 

they might have gone on sinking considerably before they 
touched bottom. 

On Saturday, February 4th, Professor Geikie delivered the 
last of his four lectures on “ Volcanic Action in the British 
Isles.” He said that gradually the coal swamps disappeared, 
and that in the latter part of the carboniferous period volcanic 
action had become feeble in these islands ; in the Permean 
period volcanic action was small in extent, but has left its 
indications in Ayrshire and at Nithsdale ; the vent in Arthur's 
Seat, near Edinburgh, probably belongs to the Permean era. 
Atter that time came the sandy plains and salt lakes of the 
Triassic age, and there was feeble volcanic action at the beginning 
of that periud. Then camea long period of volcanic quiescence ; 
complete transformations in the fauna and flora of this country 
took place ; the age of gigantic reptiles came and entirely dis- 
appeared, and the ancestors of our present mammals made their 
| appearance before the last great outbreak, which was larger 
than all that had gone before. Over an area of 40,000 to 60,000 
square miles, including Scotland and the north-east of Ireland, 
lava then welled up from connected subterranean reservoirs, 
finding its way through cracks and fissures, and overflowing the 
plains, thereby forming the large ranges of basaltic rocks, such 
as are seen in the Giant’s Causeway and Fingal’s Cave. No 
such phenomena occurred elsewhere in Europe, although they 
were paralleled in Western America, India, and Abyssinia. The 
pitchstone rocks in the Island of Eigg are the latest remnants 
of voleanic action in Britain. A long period of quiescence has 
followed, but no geologist would aver that these islands are 
hereafter outside the range of volcanic action, which is among 
the possible contingencies of the future. 
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IMPURITIES IN METALS. 

On Thursday, February 4th, Mr. W. Chandler Roberts- 
Austen, Chemist to the Mint, delivered his second lecture on the 
above subject. 

He said that the ancients tried hard to give the colour of 
gold to the baser metals, because they thought it would bring 
them nearer to their aim. He here exhibited a piece of standard 
gold, of a brilliant and not pale yellow colour, to let the audi- 
tory know the true colour of the standard metal; the only 
other metal possessing a very rich colour is pure copper, but its 
brilliancy of colour is easily destroyed by slight causes; the 
alchemists thought copper to be one of the stages in the passage 
of the baser metals into gold. The colour of pure copper can 
be destroyed in an instant by dipping it into any solution of 
arsenic. He next, by experiment, proved that if but a little 
mercury be rubbed upon tin the latter metal will become 
brittle, and easily oreak ; mercury will penetrate a thick bar of 
tin in a few seconds, and in the cold. With a small amount of 
antimony in copper the red colour of copper disappears, and a 
delicate violet takes its place. 

The Japanese, he said, have given in their works of art great 
attention to the colours of metals, and the following are the 
results of analyses of some of their metallic alloys remarkable 
for their colours :— 

Shaku-Do—(Gowland). 
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Sawari. Viarakane 
(Japanese bronze). 
Shibu-Ichi—(Gowland). 

Copper .. is ke eS: Be. Re Dees 67°31 
Silver .. 32°07 
Lead 0°52 
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In Shaku-Do, said the lecturer, the amount of gold is very 
varied in different samples; in some it is as low as 0°5 per cent. 
Large statues of Shaku-Do are sometimes cast. Shibu-Ichi con- 
sists of 4 and sometimes } silver. Japanese bronze sometimes 
contains 12 per cent. of lead, and often 6$ per cent. of zine. 
They make their Moku-Me—which signifies “ wood grain ”—in 
the following manner :—The plates of metals of different colours 
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are laid over each other in layers, as denoted by A B, Fig. 3; 
conical holes of different sizes and depths D E are drilled into the 
layers, which are afterwards hammered down until the holes are 
filled up, and the composite sheet has parallel exterior surfaces. 
Copper containing a little gold gives very different colour results to 
pure copper, and sometimes the Japanese will cut away an upper 
portion of copper alloy to bring into view an alloy of a different 
colour below ; they also vary the colours of their metallic 
surfaces by means of pickling solutions, and slight variations of 
these solutions make very great differences in the resulting hues. 
The beautiful red tint of some of their works in metal is due to 
cuprous oxide. Sulphate of copper, verdigris, and salt are 
among some of the common components of their pickling 
solutions. The purple of Shaku-De is supposed to be due tu 





























the presence of gold. When metallic copper is deposited from a 
dilute solution of acetate of copper it oxidises with extreme 
rapidity in dry air, and even more rapidly in moist air ; this 
copper sometimes changes spontaneously into ordinary copper, 
with evolution of hydrogen. 

Impurities in copper sometimes interfere seriously with the 
manufacture of brass; if but ;; per cent. of antimony be 
present in the copper it will hardly affect its colour, but when 
afterwards alloyed with zinc the colour of the brass is injured ; 
rosy part of antimony changes the best copper into the worst. 
Nickel and arsenic in small proportions make copper unfit for 
the manufacture of any brass at all. Mr. W. H. Preece stated 
in a paper read before the Institution of Civil Engineers in 1883, 
that the copper of to-day in submarine cables will carry twice 
as many messages as the copper used in telegraphic cables up to 
1858, and that this improvement is due to the removal of small 
traces of impurity. The speaker then exhibited and explained 
the working of the induction balance of Professor Hughes. 
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THE INJURIOUS EFFECT OF BLUE HEAT ON STEEL AND IRON, 
At the tenth ordinary meeting, held on Tuesday, the 26th of 
January, Sir Frederick J. Bramwell, F.R.S., President, in the chair, 
the paper was read on ‘‘ The Injurious Effect of a Blue Heat on 
Steel and Iron,” by Mr. C. E. Stromeyer, Assoc. M. Inst. C.E. 

It was stated that, in spite of the many excellent qualities 
possessed by mild steel, and in spite of its extended use for ship- 
building and for marine boilers, many engineers considered it a 
treacherous material. They were able to adduce numerous 
instances in which steel plates and bars had failed, in their opinion 
in an unaccountable manner. In nearly all such cases a cursory 
examination brought out the fact, that the plates in question had 
been subjected to bending or h ing while hot, and there 
could be no little doubt that, while they were being worked, these 
plates were at a blue heat, or as smiths and boiler makers termed 
it, a black heat. It should by this time be well known, that such 
treatment was the most injurious to which steel could ey be 
subjected, and therefore such failures could not be properly regarded 
as unaccountable, Iron possessed the same peculiarity, but being 
less ductile than steel, similar failures were not so glaring. 

The author then mentioned cases in which plates, both of iron 
and of steel, had failed without this treatment, although the quality 
of the material was good, according to the usual tests. Three 
hundred and thirty experiments had been made in connection with 
the subject of the paper, and consisted mainly of bending and of 
tension tests. The results were contained in tables and in 
diagrams, 

It appeared that the limit of elasticity of both iron and steel was 
raised by repeated tension testing. In some cases the limit rose 
above the original breaking stress, although the ultimate breaking 
stress was only slightly affected. The total elongation was reduced 
by previous mechanical operations, while the contraction varied 
considerably. A test piece which had been shortened when cold 
showed a reduction of the elastic limit, but another piece which 
had been shortened when hot showed an increase. 

By the expression ‘‘ blue heat” the author meant to include all 
those temperatures which produced discolorations—ranging from 
light straw to blue—of the surfaces of bright steel or of iron. The 
author showed that steel which had been bent cold, either once or 
twice, would stand almost as many subsequent bends as the original 
test pieces. But if the same material was bent once while blue hot 
it lost a great deal of its ductility. Out of twelve samples, in 
which two preliminary hot bends were made, nine broke with a 
single blow of a hammer, and the other three only stood one or two 
subsequent bends, Thin Lowmoor iron did not break quite so 
easily, but supported about one half the original number of bends. 
The following table contained some of these results :— 
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The experiments all pointed unmistakeably to the great danger 
incurred if iron or steel were worked ata blue heat. The difference 
between good iron and mild steel seemed to be—that iron broke 
more readily than steel while being bent; that iron suffered more 
permanent injury than steel by cold working, but that if it had 
successfully withstood bending when hot, there was little probability 
of its flying to pieces when cold, like mild steel. 

It was a common practice amongst boiler-makers to take tho 
chill out of a plate if it required a little setting, or to set a flanged 

late before it was cold. This was nothing else than working it 
lue-hot, and should not be allowed. All hammering or bending of 
iron and steel should be avoided, unless they were either cold or 
red-hot. Where this was impossible, and where the plate or bar 
had not broken while blue-hot, it should be subsequently annealed. 

It was satisfactory to learn that since the introduction of mild steel 
a practice had been gaining ground amongst boiler makers, which 
must have the effect of guarding against such failures, and should 
be encouraged. It consisted in the cessation of work as soon as a 
plate which had been red-hot became so cool that the mark produced 
by rubbing a hammer handle or other piece of wood over it would 
not glow. <A plate which was nut hot enough to produce this effect 
yet too hot to be touched by hand, was most probably blue-hot, and 
should under no circumstances be hammered or bent. 

The theory that local heating of a plate set up strains which 
sometimes caused failures, did not appear to be supported by the 
experiments. But it was doubtful whether the proposal to locally 
re-heat a plate, which had been worked when hot, in order to 
anneal this part, should be carried out, Several test pieces were 
made red-hot or blue-hot, and then were slowly cooled, by holding 
one of their edges in cold water, As might have been expected, 
the medium hard steel lost much of its poyome The other steels 
and the iron were not greatly affected, as would be seen from the 
following table :— 
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The author concluded by suggesting that the question should be 
further investigated, and that steel manufacturers should endeavour 
to ascertain whether every ey. of steel was made permanently 
brittle by being worked ata blue heat, or whether this was inde« 
pendent of the various impurities contained in it ; and also whether 
prolonged exposure to a blue heat could produce the same effeet, 
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RAILWAY MATTERS. 


Forty miles more of extension of the Manitoba and South- 
Vestern Colonisation Railway, from Carman to Holland, were 
opened for trattic a few days ago. 


In the works on the Derwent Valley, Tasmania, Railway there 
has been, an Australian paper says, an extraordinary muddle. It 
states that the recent floods carried away a large portion of the 
line, owing to the culverts being too small. Three different plans 
were made of one culvert, and the bridges declared dangerous, 


TuE Paris, Lyons, and Mediterranean Railway Company pos- 
sesses 4783 miles of line. The earnings of the year 1885 reached 
£12,325,273 as against £12,726,452 in 1884, or £2416 per mile. The 
largest earnings in France per mile are by the Northern Railway— 
2160 miles—namely, £2829 in 1885, and £3010 in 1884. In Austria 
only 1135 miles of new railway were opened in 1885 as compared 
with 566 in 1884; in Hungary, 194 miles, against 211 in 1884, 


NOTES AND MEMORANDA. 


A NEW method of determining the heat of combustion of 
organic substances has been described by D. Diaconoff—J. Russ. 
Chem. Soc., 1885, 283-284. He burns the compound under 
investigation in admixture with finely-powdered asbestos and 
glycerol ; the former divides the particles of the difficultly-com- 
bustible substance, and secures its entire combustion, the latter 
maintains the temperature necessary for combustion. 

A SIMPLE method of obtaining the height of water in tubes driven 
into the ground to test the effect of the pumping on the under- 
ground-water level, has been described. The elevation of the top 
of each test tube being determined, the exact distance to the 
water surface was obtained by lowering a small lead weight, to 
which was attached a piece of metallic potassium, by which the 
fo gee of contact with water was indicated by report and by 

as 


In a letter in reply to an i communication of certain 





At the meeting of the Hull and Barnsley Railway Company on 
the 22nd inst., a report was read, dealing with the first five months 
of work of the new railway and dock. The passenger mileage 
reached 318,456 miles. The gross receipts were £54,848, and 
working expenses £48,138, or 87 per cent., which seems very high, 
but a set of plant designed for very large traffic cannot but work 
expensively upon a small traffic. A total of 97,000 tons had been 
dealt with at the docks, making 166,29. tons since opening. The 
meeting was rather stormy, and the utmost dissatisfaction with 
every point in the financial operation of the line was expressed. 


THE London and South-Western Railway Company has been 
adjudicated by a jury at the Hampshire Assizes as liable to pay 
damages for a prairie fire on a small scale, caused by one of their 
engines in running between Ringwood and Bournemouth. The 
large tract of heath outside Bournemouth, and the peaty ground 
on which it grew, were so dried up by the hot, sunny weather last 
summer, as to be in a highly combustible condition. The South- 
Western Company is said by a local paper to have “‘ put on an 
engine built nearly thirty years ago, in which the nat tendency 
of steam engines to emit sparks was not under adequate control,” 
and on Lord Malmesbury’s estate alone 650 acres were set in a 
blaze. A “‘natural tendency” is not always ‘‘ under adequate 
control” even after thirty years, 


THE American papers are all describing the invention of Mr. 
Edison for sending and receiving messages on a moving train. 
Science says it was successfully tested on February 1st on the Staten 
Island Railroad. The operator sat in the middle of the centre car 
of the train, before a desk furnished with a Morse telegraphic key. 
He held a telephone at each ear. Under the desk was a battery. 
From this a ground wire was connected with the car axle and the 
rail. Another wire passed through the key and to the roof of the 
car, which was connected with the roofs of the other cars by short 
pieces of copper wire. Parallel with the railroad were the tele- 
graph wires ef the Baltimore and Ohio Company. The induction 
between the metal roof and the telegraph wires was sufficient to 
allow of the reception by teleph of Morse signals. 


THE annual meeting of the North London Steam Tramways was 
held at the Guildhall Tavern on the 18th inst,., and from the report 
placed before the proprietors it appears that the change from 
horse to steam haulage has shown satisfactory results. The 
line is worked now by fifteen Merryweather engines, with 73in. 
by 12in. steam cylinders and air condensers, The line was origi- 
nally a horse tramway, but the permanent way on the Edmonton 
road has been altered and strengthened, and the new lines to Fins- 
bury Park laid specially for steam. The steam engines commenced 
to work the partial service on April 2nd, and horses were finally 
dispensed with on May 3lst. The fuel consumed on the engines 
averaged 91b. per mile. A Bill to empower the North London 
Tramways to construct additional tramways, to raise new capital, 
and for other purposes, was submitted, involving an expenditure 
of about £48,000 to £50,000, and was passed. 


On Monday on the Lancashire and Yorkshire Railway, near 
Burnley, a goods train had been shunted on to the off line for an 
express from Burnley to pass through, and was on the point of 
crossing over to the other line when it was run into by a luggage 
train coming in the opposite direction, The signals were against 
the advancing train, and the powerful steam brake was applied, 
and the engine reversed. These means proved ineffectual to stop 
the train, which dashed down the incline, and thus the collision 
was brought about. The collision is stated to be due to the 
slippery nature of the rails and the weight of the train, which 
consisted of forty wagons laden with stones, casks of oil, and 
other heavy materials. The drivers escaped injury by leaping 
from the engines. One of the engines was hurled down the 
embankment, dragging with it a dozen wagons and contents. Part 
of the line was torn up, and the second engine wrecked. The neces- 
sity for more effective goods’ train brakes is here evident. 


THE accident which occurred on the 18th November, between 
Yelverton and Bickleigh stations, on the Launceston branch of the 
Great Western Railway, over which the London and South-Western 
Company has running powers, is the subject of a report by Major 
General Hutchinson. As the London and South-Western Company’s 
train: from Exeter for Plymouth was proceeding on its journey, the 
train left the rails at a spot about 1 mile 27 chains from Yelverton; 
after running about 100 yards, the engine, tender, and front van 
broke away from the rest of the train, and were, after the engine 
had run into a rock face on the right of the line, precipitated down 
the slope of an embankment, where the engine and tender came to 
rest wheels upwards ; the van became detached from the tender 
but remained on its wheels with its rear end jammed against the 
junction of the engine and tender. The rest of the train, consisting 
of six vehicles, was off the rails to the right but remained on the 
ballast, just short of the spot where the engine must have crossed 
the line after striking the rock, or in a distance of about 100 8 
from the first mark of a wheel having left the rails, hree 
passengers complained of slight injuries, and the driver was fatally 
injured; the fireman and head guard were badly shaken and 
bruised. He says :—‘‘ Upon full consideration of the evidence and 
examination of the spot, and of the engine which drew the train, I 
find it very difficult to determine the probable causes of this serious 
accident on a curve of 20 chains radius on a falling gradient of 1 in 
58. The permanent way was in very good order. There was, 
however, the serious fault of excessive super-elevation of the outer 
rail, viz., about 74in., on a curve of 20 chains radius. This is 
calculated for a speed of about 50 miles an hour, whereas on such 
2 line as the Launceston branch, abounding in reverse curves and 
steep gradients, the speed should not exceed about 30 miles an 
hour, and the super-elevation should not be more than 3in. Sup- 
posing the weight on the leading wheels of the engine to have been 
the same as when the engine was weighed last May, viz., 135 tons, 
the effect of canting up the right wheel 7}in. would be to diminish 
the weight on that wheel—theoretically—to about five tons, and 
to increase that on the left wheel to about 8°5 tons; the right 
leading wheel would thus be in a condition favourable to mounting. 
Oscillation might well have been induced looking to the nature of 
the line for the 20 chains previous to the first indication of a run-off, 
in which length there are no less than four reverse curves of 30 and 
20 chains radius, separated by short portions of straight line, and 
a change from level to a: fallin pak eck of 1 in 58 only 7 chains 
before the first mark. It is, then, to these two causes combined, 
viz., unnecessarily large super-elevation of the outer rail of a curve 
of 20 chains ius and probable oscillation, that I think the 





arg ts as to the dimensions and relative distances of molecules 
advanced by Mr. Jules Bourdin, and published in Za Lumiere 
Electrique, Professor Clausius says, that the mean path of the 
molecules, multiplied by eight, is to their diameter as the total 
volume occupied by the gas is to the volume occupied by the 
molecules; and that if the gas departs from the law of Boyle and 
Gay-Lussac, the departure is due to several causes, one of which is 
that the volume actually occupied by the molecules cannot be 
neglected as compared with the total volume of the gas. He also 
says, that in order to explain the propagation of lumi waves 
across space, it is requisite to admit the existence of a matter 
susceptible of more subtle division than the ponderable gases; this 
is the matter to which at present the name ether m given ; 
Professor Clausius deems it no other than electricity 

HERREN BLEININGER AND HASSELMANN, two German chemists, 
have described a method of making facing materials for inner walls 
likely to become damp. After drying and grinding the clay, they 
make a mixture of clay, 914 parts; iron filings, 3 parts; common 
salt, 2 parts; potash, 1} parts; elder or willow wood ashes, 
2 parts. The whole is heated to a temperature varying from 1850 
to 2000 deg. Cent.—3362 to 3632 deg. Fah. At the end of from 
four to five hours the argillaceous mixture is run into moulds, then 
re-baked in the ovens—always protected from the air—at a tempe- 
rature of 842 to 932deg. Fah. The product may be variously 
coloured by adding to the above 100 parts: 2 parts of manganese 
for a violet brown, 1 part of manganese for violet, 1 part of copper 
ashes for n, 1 part arseniate of cobalt for blue, 2 parts of 
antimony for yellow, and 14 parts of arsenic and 1 part oxide of 
tin for white. The Scientific American says these products resist 
the action of acids, and are well adapted for sewers, &c. 


For some time past Messrs, W. Crookes, F.R.S., Dr. Odling, 
and Dr. Tidy have been directing their attention to the examina- 
tion of the water of the metropolis by so-called biological methods, 
from the application of some of which, at any rate, results of 
importance may doubtless be ultimately arrived at; but several 
months at least may be expected to elapse before they will be in a 
position to include any results furnished by this manner of exami- 
nation in their ordinary reports. In justification of their caution 
in the matter, they think it only right to observe that the chief 
authorities in bacteriology in this country are not satisfied as to 
the trustworthiness even of the methods of biological examination 
as yet practised by chemists; while, having regard to the fact that 
every breath of air we draw is laden with so-called germs, they 
look upon the estimation of the number of germs in a given volume 
of water, irrespective of any determination of the beneficent or 
a nature of these germs, as a result from which no 

ygienic inference of any kind can be drawn. 


THE experiments on a new form of calorimeter referred to in this 
column of our last impression were performed by Professor Barrett at 
temperatures varying from —1 deg. to 26 deg. Cent., and as it was 
important that the same thermometer should be used in different 
experiments, and even advisable to use the same part of the scale 
of the thermometer, the following expedient was devised :—The 
thermometer was first heated to the highest temperature required 
in the experiment, and by the application of a flame to the mer- 
curial column just below the enlarged space at the end of the tube, 
that part of the mercury above the flame was broken off and driven 
into the space, where it remained when the thermometer was 
cooled. By this means the relative value of a scale division was 
only inappreciably affected, while the absolute value could be 
obtained om a single comparison with a standard. From an 
examination of the results obtained, the author concluded that for 
further accuracy in this kind of work we must look for improve- 
ments in the methods employed, the instruments having, he 
believes, attained to a state as near perfection as possible, : 





In a paper on “The Formation of Rain, Hail, and Snow,” 
recently read before the Meteorological Society by Mr. A. W. 
Clayden, F.G.S., the author points out that all observations tend 
to show that, except under quite abnormal conditions, the tem- 
perature of the atmosphere falls as the height above sea level 
increases; and there seems no reason whatever for assuming that 
the law does not apply to that portion of the atmosphere which 
forms acloud, Hence, if a drop were to be formed at or near the 
upper surface of a cloud, it would fall,down into a region saturated 
with vapour at a temperature above its own. The result will be 
further condensation producing a larger drop; and this process 
will continue untilit leaves the cloud. If its temperature be below 
the dew point of the-air it falls through, condensation will con- 
tinue until it reaches the ground. However, it is obvious that this 
subsequent gain cannot bear any very large proportion to the 
growth while falling through the saturated cloud, from which the 
conclusion follows that the size of the drop must increase with the 
thickness of the cloud. The author suggests that condensation 
begins on the upper surface of the cloud by the cooling of some of 
the liquid cloud particles, If this particle is could enough it will 
solidify, and snow will be formed. Should it not be quite cold 
enough to solidify at once, owing to its minuteness, but remain 
still below the freezing pvint, hail is formed. Finally, if the 
tem > ad is not low enough for either snow or hail, rain is 
produced, 


SoME experiments on the influence of temperature on the 
strength of iron and steel were recently described in the Gorny 
Jurnal—Russian mining journal—by B. Papkoff. All the speci- 
mens tested were taken trom soft steel afid iron plates, three 
samples being cut from each plate. One sample of each group was 
tested at the ordinary, and two at low temperature, with the 
results given—‘' Proceedings” Institution of Civil Engineers—in 
the following table :— 
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accident is most likely to be attributed. The automatic 
brake doubtless did good service in preventing the accident from 
being far more serious than must otherwise have been the case.” 
One rail was found broken into six pieces, but it is su that 
was a result and not a cause, and it may be remarked that the 
above calculated weight on the leading wheels is only true when 
the engine is standing, 








Both the ultimate strength and the percentage of elongation 
increases very sensibly with the decrease of temperature, a result 
which was to be expected because the greater rigidity due to con- 
traction caused by cooling, makes contraction by mechanical tension 
more difficult; but this may be true only under increasing tension 
gradually imposed, and may not apply at all in case of impact. 








MISCELLANEA. 


THE water supply of Pontefract is just now attracting attention, 
and the opinion prevails thata fresh supply will have to be sought. 


AMONG our list of tenders we gave last week Mr. Radford’s 
—— as Angel-row, Birmingham, instead of Angel-row, Notting- 
am. 
_ THE arrangements in connection with the exhibition to be held 
in Birmingham during August and September next are being 
pushed rapidly forward. 


THE economy of the triple-expansion engines with 1501b. to 
160 lb. has proved so great that more than one firm of engineers 
is producing quadruple engines, and it is said, ‘ expect toattain to 
a working pressure of 280 |b.” 

Ir is intended to construct a breakwater two miles long on the 
southern bight of Trial Bay, near the entrance to Kempsey, New 
South Wales. The work, which will extend over thirty years, is 
to be carried out by convict labour. 


THE American Elevator Company has been awarded the contract 
for five hydraulic passenger elevators, to be erected one each in the 
five blocks of residential flats in Carlisle-place, Victoria-street, by 
Mr. George Bains, for Messrs. J. W. Hobbs and Co. 

AFTER a trial of Smith’s patent ‘‘ convertible” pulleys by the 
Government, Messrs. Smith and Grace, of Thrapston, the sole 
manufacturers, have just received an order for a further suppl y 
of 300. These pulleys were recently illustrated in our columns. 

OwING to the imperative need of increased fire protection for 
the suburban districts of the metropolis, and the pressure brought 
to bear by the vestries concerned, the Metropolitan Board of 
Works, at their meeting on Friday last, decided to order three 
additional steam fire-engines from Messrs, Shand, Mason, and Co. 
It is hoped that when the Bill now before Parliament to provide 
for a higher fire brigade rate becomes law, an increase will be made 
in the number of fire-escapes in the outlying districts.— 

THE Sanitary Plumber reports the greatest discovery of natural 
gas yet made in Ohio, which occurred at Tiffin on the 19th ult.: “* A 
well at that place was torpedoed with 4001b. of rackarock and 
25 1b. of nitro-glycerine, at a depth of 156ft. There were 300ft. of 
oil in the well at the time, and this was thrown to a height of 
125 1b. in the air, and was followed by an escape of gas. Over 
200,000ft. of gas flowed during the night, and it is now steady at 
about 100,000ft. perday. il in considerable quantities for lubri- 
cating purposes has filled the well, and flows in a steady stream.” 


_ THE Canadian Deputy Minister of Marine has issued informa- 
tion to agents and others on the Atlantic coast as to a scheme 
which is being perfected by the Prince of Monaco and the French 
Admiralty intended to determine the direction and force of the 
Gulf Stream. It is proposed to construct a number of floats 
which will be launched at intervals, and as they are likely to be 
washed ashore by the current and the action of the wind and sea, 
the Canadian Marine Department’s agents are instructed to be on 
the look-out for them, and to report each one found at once to the 
Department. 


ACCORDING to Messrs. Moss and Co.’s ‘‘ Steamship Circular,” 
“the anticipation that a very considerable reduction of tonnage 
would be shown when the returns of the output for 1885 were 
made up, has proved correct. Statistics are briefly thus :—Tonnage 
built in U.K., 1883, 1,250,000 tons ; 1884, 958,000 tons ; and 1885, 
540,000 tons ; or a reduction of 750,000 tons on the output of two 
years since. This should have a serious effect on the value of 
steam shipping, and if, as seems very probable, the output of 
1886 will be even lower than 1885, we may then reasonably hope 
that the excessive over-production has been fairly checked, and 
that supply and demand will be more evenly balanced.” 


In the House on Monday a question was asked respecting the 
arming of English soldiers with German-made swords and bayonets, 
and the answer given was of the lamest kind, and shows that we 
in England ought to look at home before we apply adjectives in 
denouncing the want of honesty in foreign military contract 
departments. Part of the answer was, ‘‘ Orders for swords have 
not been given and will not be given to the foreign trade when the 
number required within a given time can be procured from the 
home trade aided by the Government factory at Enfield.” When 
could not the home trade provide all required if the orders were 
properly disseminated, and why should orders be driven off by 
incompetent officials until there is so much hurry ? 

ACCORDING to one of the New York reporters, Miss Juch, whilst 
singing at the New York Academy of Music, was severely wounded 
in the head by a falling “‘ electric light tank.” Commenting on 
this, the Electrical World says:—‘‘ We have always opposed the 
use of these tanks, The current ought to be stored in lighter 
receptacles, such as old hat boxes, or even water-tight egg boxes. 
Besides, the practice of putting in a heavy current is to be depre- 
cated. In time its weight will break down the staunchest support, 
and then the current gets spilled all over the place, irretrievably 
staining everything it touches; while the tank itself, being 
generally composed of cast iron, is apt to inflict injuries of a serious 
nature. Another objectionable point is that these ponderous tanks 
are slung overhead. They ought to be put underground or under 
the boards, and send their light up through glass or mica. But, 
after all, was it an ‘electric light tank’ that did the mischief this 
time? Probably not.” 


On Friday, the 12th inst., the s.s. Freiston, built and engined 
by Earle’s Shipbuilding and Engineering Company, for the Boston 
Deep-sea Fishing and Ice Company, was taken on her trial trip. 
The following are the particulars of the vessel:—Length B.P., 
85ft. by 19ft. 9in. beam by 10ft. depth of hold, with flush deck aft 
and small raised forecastle forward. She is built to Class 90 Al 
at Lloyd’s, and has accommodation for captain and officers aft and 
for crew in the forecastle, the whole of the remaining space clear 
of engines and boilers being fitted for the storage of ice and fish. 
She is ketch-rigged with two pole masts, and is fitted with a steam 
winch of Earle’s special design and make for working the trawl 
gear. Her engines are inverted direct-acting, with cylinders 12in. 
and 22in. diameter by 2Cin. stroke, and are supplied with steam of 
90 1b. pressure from a steel boiler fitted with one of Fox’s corru- 
gated furnaces. The engines were found to work very satisfactorily, 
and a run for half an hour to test the speed showed, we are 
informed, nearly 10 knots speed per hour. 

THE first of the many troubles anticipated by the opponents of 
the Thirlmere water scheme has arisen almost immediately upon 
the commencement of the works. Not oaly is it feared that this 
portion of the Lake District will be destroyed by the aqueducts and 
works, but it is suspected that even the men actually engaged on 
the work will cause something like wholesale destruction of the 
fish in the lakes, especially by means of the dynamite which will 
be provided for the legitimate purpose of construction. In 
consequence of this fear, a staff of watchers of the lakes and 
streams will be required. A few days ago the navvies employed 
upon this work struck because they were only paid 4d, an hour. 
The result was that while these men were out of work by their own 
doing, the necessary number of men to take their places were 
drafted into the works from more or less distant quarters. It is 
stated that the easements for the aqueduct have now been arranged 
as regards a length of upwards of 63 miles, out of a total length of 
87 miles, and the negotiations and proceedings for acquiring the 
remainder are being actively proceeded with. The contract for the 
construction of the long tunnels under Dunmil Raise, Nab Scar, 
and Moor Howe, and the works connected therewith, a total length 
of 7 miles and 174 yards, has been let to Messrs. Thomas Vernon 
and Co., of Westminster, for the sum of £125,531 15s. 8d., and the 
contractors are now making their arrangements for the execution 
of the work. The depressed state of the iron market has been 
favourable for receiving tenders for the main piping required as 
part of the aqueduct. The total weight of cast iron pipes required 


. is about 51,000 tons, covering a distance of about 45 miles. 
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PASSENGER AND EXPRESS LOCOMOTIVES, BELGIAN STATE RAILWAYS. 


For description see page 161.) 












































































































































































































































































































































FE 2,700 | | nee 


Ty yt 
, - _| 









































Fes. 26, 1886. 


THE ENGINEER. 


165 








HORIZONTAL ENGINE 


THE LONDON AND COLONIAL ENGINEERING COMPANY, ENGINEERS, LONDON, 
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HORIZONTAL ENGINE. 


THE accompanying engravings represent one of a series of 
horizontal engines made by the London and Colonial Engineer- 
ing Company, of Lombard-street, from the designs of Mr. 
G, A, Goodwin, of Victoria-chambers, Westminster, and called 
the “Scotian” engine. Our engravings are very full, and are 
self-explanatory of all they convey. The dimensions are given of 
the engine illustrated, which is of 4-horse power nominal. The 
cylinder is 6°75 diameter and the stroke 10°75in., the number of 
revolutions 168, The fly-wheel is 49in., and weighs 4°5 cwt. 
The 6, 8,10, 12, 16, and 20-horse engines have cylinders respec- 
tively of 8°25, 9°5, 10°5, 11°25, 12°5, and 14:5 inches diameter, 
and 13, 15, 15, 17°5, 21°5, and 27 inches stroke, so that they are 
all Jarge in proportion to nominal power, 














THE RAILWAY RATES CONTROVERSY. 


THE announcement made a few weeks ago by the then President 
of the Board of Trade, Mr. E, Stanhope, that the Government 
intended to propose legislation on the much-vexed question of 
railway rates pleasantly revived the hopes of traders, and, at the 
same time, the anxiety of railway companies, Chastened by pre- 
vious experience, commercial men, probably were not very 
sanguine that the dispute between them and the railway com- 
panies would this year be satisfactorily settled, but the intro- 
duction of a new Bill on the subject promised, at all events, to 
advance the matter a step or two, and they naturally hailed 
Mr. Stanhope’s intimation with gladness. Suddenly, however, 
has come the defeat of his party, and the accession of a new 
Ministry, loaded already with obligations and duties which 
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threaten to thrust aside railway rates and all other questions 
not Irish and not purely agricultural. This, of course, largely 
depends on the duration of the present Administration. If 
they have but a brief career they cannot take up the legacy of 
a Railway Rates’ Bill, but if they establish a firm position they 
will certainly be pressed to do something with this subject. 
Without any promise of a new measure the question would 
have been re-agitated this year, for dissatisfaction in the trad. 
ing community has grown apace since last session, and the 
prospect of a further effort to solve the problem has added 
force to the feeling of discontent. Merchants, manufacturers, 
and Chambers of Commerce have become more restive 
and more resolved on a reform, and a recently published 
report by Sir Bernhard Samuelson, M.P,—a prominent authority 
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on this subject—has furnished them with fresh weapons for 
a renewal of the contest. They must perforce abide the issue 
of the present Parliamentary complication, but unless that 
issue be another dissolution they will not be slow or gentle in 
jogging the Board of Trade. Happily, there is reason to believe 
that that department will not require much jogging, for it is 
understood that Mr. Mundella has already taken up the Bill 
projected by his predecessor with a view to its early introduc- 
tion in a more or less modified form. The new President of 
the Board of Trade is essentially a commercial man, and in 
that respect alone he is likely to seize the first chance of deal- 
ing with the question in a way which, while remedying a serious 
grievance, will bring great credit to the man who effects the 
remedy. The outlook being thus far hopeful, it may be useful 
briefly to glance at the grounds and the merits of the case as 
between the railway companies and their customers. 

The complaints of traders whose goods are conveyed by rail- 
way are in the main three, viz., that the tariffs are so high as to 
be almost prohibitive, and certainly do interfere seriously with 
trade ; that the rates are not fairly levied, but in some cases 

‘favour one class of customers—including foreign producers—to 
the detriment of others ; that the terminal charges are arbitrary 
and unjust. A fourth allegation is that the Railway Commis- 
sioners are not invested with sufficient powers to protect the 
public ; and there are other complaints, minor and incidental. 
Two sessions ago Mr. Chamberlain sought to meet the grievance 
by a Bill, based mainly upon the recommendations of a Select 
Committee which was appointed in the previous year ; but so 
far from succeeding, the measure aroused the opposition of 
almost everyone else concerned, on all sides, It offended 
particularly in regard to “ terminals,” and speedily came 
to grief. Last year the nine leading railway companies in 
England introduced each a Railway Rates and Charges Bill, but 
against them were presented some hundreds of petitions from 
individual traders, corporate bodies, and railway companies, and 
soon. A conflict arose with Mr. Chamberlain as to whether the 
whole question should be dealt with by a Select Committee ora 
Royal Commission, and eventually a]l the Bills and the subject 
were dropped. Thus again no progress was made ; but in the 
interim those who may be called the plaintiffs have not been 
idle. By the continuauce of the evils, they allege, their cause 
has acquired fresh strength, and they have been collecting fur- 
ther arguments and illustrations for the conversion of Parlia- 
ment. The points we have mentioned indicate in a more than 
general way the nature of the issue, but they may be slightly 
amplified. The long-continued depression in this country is 
urged as a reason for lowering the present charges, and is at the 
same time assigned as a cause of the depression. It is pointed 
eut that while the rates from place to place in the United King- 
dom are excessive, foreign competitors are distinctly assisted by 
our railway companies. For example, it is found that iron gir- 
ders can be, by the generosity of the companies, brought from 
Belgium through Grimsby to London for athrough-rate one- 
third less than is charged for similar home commodities from 
Grimsby to London, although in the latter case there is but one 
loading and one transit, and no sea-service. In like manner 
hops and many other articles of produce are brought from 
abroad to the English metropolis for a considerably less sum 
than from Kent, or other not very distant parts of the country 
to London. This favouritism is not inaccurately described as a 
system of bounty upon foreign goods, and its effect upon our 
home trade and agriculture may easily be imagined. Whether 
Parliament can be expected to reduce the statutory maximum 
rates of the railway companies is open to considerable doubt, but 
at all events it would seem that foreign customers ought to be 
put on the same basis as English traders. The Regulation of 
Railways Act 1873—by which the Railway Commission was 
created—enacts that no undue or unreasonable preference shall 
be given to any particular person or company, or any particular 
kind of traffic. But this provision does not operate upon 
traffic from foreign countries. Moreover it is asserted that at 
home the Act is in this respect flagrantly violated, and strong 
evidence upon this point was given to the Rates and Charges 
Committee. If so, those who are not favoured by the companies, 
suffer the double disadvantage of preferential rates given to both 
home and foreign competitors, These considerations by them- 
selves, without touching the question of “ terminals,” which is 
perhaps the oldest of all the grievances, seem to supply abundant 
reason for some reform of the existing system and law. 

It is certain that lately more than one important industry has 
been transferred from one district to another by the heavy rail- 
way charges, and in each such case expensive buildings and plant 
are wasted, and large numbers of men, who cannot always be so 
easily transferred, thrown out of work. The Railway Commis- 
sion exists for dispensing justice between the companies and the 
public, and in that direction it has done great and valuable ser- 
vice ; but on both sides it is felt that this Court is not in itself 
strong enough, and does not afford sufficiently easy access to 
either the companies or their customers, 

So far the railway companies have not put forward their case 
with the freedom and plainness displayed by their accusers, but 
they are doubtless arming themselves for the inevitable 
encounter. In the meantime, at the request of the Associated 
Chambers of Commerce, Sir Bernhard Samuelson has been inves- 
tigating in a very thorough manner the system of charges for 
transport of commodities on continental railways—chiefly those 
of Germany, Belgium, and Holland. The information he has 
collected, and his conclusions therefrom, he has presented to the 
association in a report recently published. With his conclu- 
sions only can we now deal, except to mention that at the out- 
set of his report he describes the transfer of the lines in Prussia 
from private hands to the Imperial Government, and shows 
that that operation has produced decided economy in the cost 
of working the traffic, greater uniformity in rates, and increased 
accommodation to the public, “without any drawbacks.” As 
the results of his inquiries, Sir Bernhard Samuelson states :— 
“(1) That the traffic in commodities in the countries of the 
North of Europe, which compete with us for the trade of the 
world, is carried on under rates founded on intelligible prin- 
ciples, and not, as is too frequently the case in this country, on 
the haphazard estimate, by traffic managers, of ‘ what the traffic 
will bear ;’ (2) that, except as to iron ore, coal and coke in 
certain cases, and a few other articles under special circum- 
stances, the rates are so much lower in those countries as to 
place our traders at a serious disadvantage ; (3) that the result 
to the railways of the continental system of charges and con- 
veyance, as tested by the proportion of net to gross receipts, 
taking into account their low passenger fares, does not compare 
unfavourably with ours ; (4) the agriculturists in those countries 
are not subject to unfair competition with foreign produce, by 
rates lower than those charged on the same articles of home 
growth ; (5) that the charge for terminals included in the foreign 
tariffs are confined to loading and unloading, and a definite 
and very moderate addition, which is almost a necessary corol- 
lary of the system of mileage rates ; (6) that the transfer of 
railways to the State in Prussia has not increased the charges 
gn tratfic, but hag rather had the contrary tendency ; aud that, 





although a full price was paid to the shareholders, the transaction 
has been profitable to the State.” In supplement to these conclu- 
sions, Sir B. Samuelson expresses the opinion that, in view of the 
close competition between this country and the countries of 
Northern Europe, our trade, and consequently the traffic on our 
railways, is in danger of suffering loss unless our railway rates are 
“ promptly and thoroughly revised,” and suggests that a more 
scientific basis for railway charges should be adopted in this 
country ; that to obviate the loss arising from the unnecessary 
multiplication uf train services there should be a more intimate 
fusion of the interests of the various railways, either by amal- 
gamation or by consolidation, in some other way, under the 
sanction of Parliament ; and finally, “that the Railway Com- 
missioners, or some other public body, should have, and should 
be bound to exercise, greater powers of control and direction 
over the railways than at present, for the protection of the 
public and of traders. The case for the railway companies may 
form the subject of a subsequent article when it has been made 
known in its latest aspect. 








ALLEN’S GAUGES. 

THE accompanying engraving illustrates an improved gauge 
now being introduced by Mr. Allen, of Scarborough. The 
experience and testimony of users of the ordinary class of 
pressure gauges now made continues to be sometimes un- 
favourable, while the principle of the air gauge is main- 
tained by practical engineers to be the right one. Because 
the spring is an invisible one, many forget that it has many 
properties of solids, as weight, inertia, &c., and no air gauge has 
yet been made which meets modern scientific requirements. The 
air spring pressure gauge, which has been twice noticed by THE 
ENGINEER, has been in the latter part of 1885 much improved, as 
will be seen by theengraving. Fig. 1 is a front view with the top 
made solid to avoid leakage, and has a hermetic seal. Formerly 
there were two screws in the air space, which by bad jointing 
sometimes caused leakage. Now there is one movable screw only 
under the glass tube in water space, where a drop of water 
would be seen and easily cured, 


FIG.!. § 
SCALE.6=i.) 


ALLAN’S) 
PATENT 


FIG.3. 
SCALE Ii =I. 


i 
if 


PIL LIcl 











Sri 





a 
LLLI@LLL 





== 
ic 








LOL 1 


LI LIPLI Let 11 

















SECTION 
JOINT AT 


There is now a separate index distinctly figured parallel to and 
near the glass tube instead of an index on the tapered column at 
an unequal distance from the tube and water line. When the 
air spring has to be changed, two apertures—9 and 10—on the 
under side instantly drain out all water and ivsure the entrance 
by same apertures of a true measure of air for the next air 
spring. This measure of the spring is the gauge full of air with 
the pointer P at Suut, 9 and 10 being open, and the water in the 
syphon up to the lower side of the plugof thecock. Ascrewvalve V 
in the plug of thecock at first starting releases air from the syphon 
without loss of water. A handle placed on one side allows the 
cock to be adjusted without removing the gauge from its fixing, 
and a glass tube may be replaced without removal of the 
gauge. Fig. 2 is a detail section ; Fig. 3 gives maximum range of 
the four sizes. The syphons are usually din. or jin. piping. The 
volume of water is about the contents of the gauge. : 








PRIVATE BILL LEGISLATION. 


WITHIN a few days of the reassembling of Parliament for real 
business, a fair amount of progress was made with private Bills 
in the several stages. Beginning with the Standing Orders 
stage, the following are among the Bills which have complied : 
—The London, Brighton, and South Coast Railway Bill ; Lam- 
beth Water Bill, London and South-Western Railway Bill, Mid- 
land Railway Bill, Southwark and Vauxhall Water Bill; London, 
Chatham, and Dover Railway Bill ; Beaconsfield, Uxbridge, and 
Harrow Railway (Abandonment) Bill ; and Uxbridge and Rick- 
mansworth Railway Bill; the Dore and Chinley Railway 


Bj! ; aud phe Manchester, Oldham, and Hachdale Street Tram: 





ways Bill ; the London, Brighton, and South Coast Railway ; 
Lambeth Water, Cambridge University and Town Water, East 
and West Yorkshire Union Railways, Felixstowe Railway and 
Dock, London and South-Western Railway, Midland Railway ; 
Exeter, Teign Valley, and Chagford Railway ; Southwark and 
Vauxhall Water, Burgess Hill Water; London, Chatham, and 
Dover Railway ; Pewsey and Salisbury Railway ; Beaconsfield, 
Uxbridge, and Harrow Railway (Abandonment) ; Uxbridge and 
Rickmansworth Railway; Radstock, Wrington, and Congres- 
bury Junction Railway ; and Hull, Barnsley, and West Riding 
Junction Railway and Dock. Among the petitious which 
have been lodged against the various Bills are these :—- 
The Accrington, Clitheroe, and Sabden Railway Bill, by the 
Leeds and Liverpool Canal Company; the Great Harwood 
Local Board, and Mr. John Lomax; by the Manchester, 
Sheffield, and Lincolnshire Railway Company, the Lancashire 
and Cheshire Telephone Exchange Company, and the Lanca- 
shire and Yorkshire, North-Western, and Manchester, Sheffield, 
and Lincolnshire Railway Companies (jointly), against the 
Ashton-under-Lyne Improvement Bill ; by Messrs. 8. T. Cooper 
and Co., the Great Northern Railway Company, the Midland 
Railway Company, the Corporation of Leeds, the Hull and 
Barnsley Railway Company, and the North-Eastern Railway Com- 
pany, against the East and West Yorkshire Union Railway Bill ; 
by the Great Northern Railway Company, and Mr. H. E. Rhodes, 
against the Halifax High Level and North and South Junction 
Railway Bill ; by the Corporation of Leeds and the London and 
North-Western Railway Company, against the Leeds Hydraulic 
Power Bill ; by the Great Northern and Manchester, Sheffield, 
and Lincolnshire Railway Companies, against the Lincolnshire 
Marshes and East Coast Railway Bill ; by the Midland, North- 
Western, and West Lancashire Railway Companies, the Leeds 
and Liverpool Canal Company, and others, against the Man- 
chester, Sheffield, and Lincolnshire Railway Bill; by the Mersey 
Docks and Harbour Board, the North-Western Railway Com- 
pany, and the Corporation of Liverpool, against the Manchester 
Ship Canal Bill ; by the North-Western, against the Marple Gas 
and Marple Local Board Gas Bills. Petitions have also been 
presented against the Oldham Corporation Bill, the St. Helen’s 
and Wigan Junction Railway Bill, the Salford Corporation Bill, 
and the West Durham and Tyne Railway Bill. 

Having passed the Examiner, the following Bills have been 
read a first and a second time in one or the other House :— 
Accrington, Clitheroe, and Sabden Railway Bill, Ashton-under- 
l.yne Improvement Bill, Belfast Main Drainage Bill, Carlisle 
Corporation Bill, Guildford Corporation Bill, Harrow and Stan- 
more Railway Bill, Highgate and Kilburn Open Spaces Bill, 
Kirkcaldy and Dysart Water Bill, Lea River Purification Bill, 
Listowel and Ballybunion Railway Bill, Liverpool Corporation 
Bill, Loughborough Local Board Bill, Marple Local Board Cas 
Bill, Metropolitan Board of Works Bill, Metropolitan Markets 
Bill, Nelson Local Board Bill, Nottingham Suburban Bill, Old- 
ham Corporation Bill, Ormskirk Railway Bill, Ripon Corporation 
Bill, Salford Corporation Bill, Sidmouth Water Bill, Torquay 
Harbour and District Bill, West Durham and Tyne Railway Bill, 
Barry and Cadoxton Gas and Water Bill ; Bray and Enniskerry 
Light Railway Bill; Brighton Corporation (Loans, &¢.) Bill ; 
Brighton, Rottingdean, and Newhaven Direct Railway Bill ; 
Bristol Corporation (Docks) Bill ; Bristol (Totterdown-bridge) 
Bill; Bute Docks (Cardiff) Further Powers Bill ; Bute Docks 
(Cardiff) Transfer Bill ; Edinburgh Improvement Bill ; Edin- 
burgh University Buildings Extension Bill ; Falkirk Water and 
Drainage Bill; Kensington Vestry Bill; Lancashire County 
Justices Bill; Leamington Corporation Bill; Lloyd’s Bill ; 
Morecambe Tramways Bill; and Neath Harbour Bill; White- 
haven Harbour and Docks Bill ; the Alliance British and Foreign 
Life and Fire Assurance Comvany Bill ; Ardrossan Gas and 
Water Bill ; East and West India Dock Company Bill ; Girvan 
and Portpatrick Junction Railway Bill ; Rhondda and Swansea 
Bay Railway Bill; Scottish Union and National Insurance 
Company Bill; Southampton Docks Bill; and Taff Vale Railway 
Bill. The Standing Orders Committee have reported a number 
of non-compliances with the Standing Orders, and while they 
have advised that the Standing Orders should be dispensed 
with in the case of the Plymouth, Devonport, and District 
Tramways Bill, and the Mersey Railway Bill, they recommend 
the contrary course with regard to the Liverpool and Hirken- 
head Subway Bill ; and the Felixstowe, Ipswich, and Midlands 
Rilway Bill. 

Admiral Egerton, Mr. Blake, Mr. Burke, Sir Julian Goldsmid, 
Sir J. Kennaway, Mr. Ernest Noel, Sir John Ramsden, and Sir 
H. Selwyn-Ibbetson have been appointed a General Committee 
on Railway and Canal Bills. 

Mr. Channing, supported by Mr. J. Leicester, Mr. J. Wilson, 
Mr, C, 8S. Parker, Mr. Lawson, and Mr. Jacoby, has introduced a 
Bill which proposes to extend the powers of the Board of Trade 
in the direction of compelling the adoption of safety appliances, 
and other arrangements for preventing loss of life on railways, 
and to render it compulsory on railway companies to make a 
monthly return of men who are at work for more than twelve 
hours at a stretch out of the twenty-four. 

There is likely to be a vigorous contest over the Bill for 
purifying the River Lea, unless the Metropolitan Board of 
Works and ‘other bodies at present opposed to the measure 
consent to modify their attitude. As a preliminary skirmish a 
large public meeting has been held to strengthen the hands of 
the Hackney Board of Works, who are promoting the scheme, 
the Attorney-General and some other members of Parliament 
taking part in the demonstration. The Attorney-General ex- 
plained that with a view to remedying the present disgraceful 
state of things, the Hackney Board were promoting this Bill in 
order to obtain power to construct a sewer to effect a junction 
between their sewer at Spring Hall and another sewer by which 
the efiluent from the Tottenham sewage works would be carried 
into the sewer under the jurisdiction of the Metropolitan Board 
of Works near Old Ford. Opposition came, and came with a 
bad grace, from Tottenham, and the scheme was also opposed 
by the Metropolitan Board of Works, though the Bill gave 
power to the latter body to exercise a controlling force as to 
the times when the effluent should be admitted into their 
sewer. It was resolved by the meeting to support the Hackney 
Board, to endeavour to induce the two opponents referred to 
to reconsider their opposition, and to form a guarantee fund to 
indemnify the promoters. In connection with this subject, it 
is interesting to note that Mr. Hastings had introduced a Bill 
into the House of Commons for the purifying of rivers generally. 

It would seem that the Corporation have decided to proceed 
with the Tower Bridge as authorised last session, for it was 
stated at the last Court of Common Council that the engineer 
was well forward with the plans, specifications, working draw- 
ings, &c., and hoped soon to commence the work of construction. 
The first pile is expected to be driven on the Queen’s Birthday. 
May 24th. While these steps are being taken for providing a 
new bridge across the Thames, the Board of Works are being 
urged to establish additional means of communication lower 
down the river, between Poplar and Greenwich, either in the 


form of a subway or @ ferry, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
. Correspondents. | 








THE PECULIARITIES OF STEEL. 

Sir,—In your issue of December 11th, 1885, Mr. Maguianess 
describes the extraordinary behaviour of the steel plates of which a 
number of marine boilers were made. Of course, this is most 
interesting and important, and calls out many recitals of experi- 
ence and many hypotheses to throw light upon the matter. The 
account which Mr. W. Parker gave some time back of the remark- 
able behaviour of some thick steel boiler plates was no exception 
in this respect. There is one probable cause of queer behaviour to 
which I have seen no reference either in your columns or else- 
where, viz., the effect of a one-sided or non-axial stress upon a 
plate of steel. 

In order to more clearly explain this effect, I will give an account 
of my experience—as inspector for Dr. E. D. Levitt and Co.—with 
some open hearth steel plates for a boiler of the locomotive type, 
having a diameter of shell of 90in., a heating surface of 2800 square 
feet, and a grate area of 64 square feet, to work with a pressure of 
135 1b. above the atmosphere. A competitive test was being made 
of steel furnished by two makers, the plates being ;;in. and gin. 
in thickness. The steel itself was tested, and all of its important 
physical qualities noted, and then the remainder of the plates made 
up into a number of boiler joints. The test piece cut from each 
slate was 34in. long, 8in. wide at the ends, and reduced to a 
finished width of 5fin. fora midlength of 24in, The qualities of 
the steel as brought out by the Emery testing machine at Water- 
town, Mass., were as follows :— 


Steel A. | 
Yin. thick. | 
\ 





Steel B 
yin. thick. 





Section of specimen | 5°61’ x ‘561//=3°147 sq, in,|5°595” x *568” =3°18 sq.in. 
Elastic limit .. ..' 31,1411b. per square in, | 30,191 1b. per square in, 
Ultimate strength .. 59,0561b. % | 62,924 1b, 09 
Elongation in 10in...| 31,4, per cent. | 8ly5 per cent. 
Contraction of area..| 56 3 aa 

Appear'ce of fracture Fine silky. Fine silky. 





Steel A. Steel B. 
Jin, thick. gin. thick. 
Section of specimen 5°615” x0°377”=2°117 sq in. 5°605” x 0°381” = 2°186 s.in 
Elastic limit --| 37,3171b. per equare iu, 33,708 1b. per square in, 
Ultimate strength ..| 59,6691b, BA 63,314 lb. a 
Elongation in 10in, ..| 32 per cent. 29 per cent. 
Contraction of area..| 52 eo 47 +“ 
Appear'ce of fracture Silky with minute lami- Silky laminatcd. 

| nations. ; 

.. Very magnetic at fracture. 





Remarks .. 








Among twelve joints made from these plates was a butt joint of 
jvin. A plate with a ;‘;in. covering plate on one side and a din. 
covering plate on the other, the latter extending sufficiently beyond 
the former to permit three rows of rivets, with rapidly increasing 
pitch, to pass through it and the main plate, while it—the main 
plate—and the thicker covering plate were double rivetted on each 
side of the centre of the joint. There were thus ten rows of rivets 
in the joint, and its width was 152in. The length of the specimen 
was 5ft., and it broke at 450,000 1b. pull. The fracture was across 
the main plate through the outer row of rivets—of greatest pitch— 
was granular, like close grained cast iron, was scarcely reduced in 
area, and was accompanied by a loud report. In the fractured 
end, however, there were two spots about‘Zin. in diameter, which 
showed a fine silky fracture, and made an effort to contract. By 
referring to the preceding table it will be seen that the steel—A— 
of which the joint was made showed excellent qualities when 
tested, and to account for its behaviour in the joint was difficult. 
It was observed, however, that although the holes were all drilled 
and slightly countersunk with the plates in place, one of the remote 
side rivets sheared some time before the joint broke, and this sug- 
gested to Mr, Howard, in charge of the testing machine—who had 
seen similar phenomena—that the character of the break was due 
to a non-axial pull, To see whether this might be so, a strip of 
plate was cut adjacent, and at right angles to, the fracture, with 
the following results :— 

Cross-section of specimen 1‘5in, x 0°543in. = 0°81 square inch, 
Ultimate strength per square inch, 64,750 Ib, 

Elongation in 10in., 15 per cent. 

Contraction of area, 54 per cent. 

Appearance of fracture, fine, silky. 

Fracture, noiseless. 

In considering the high ultimate strength and low elongation in 
this list, it must be remembered that the specimen had passed its 
elastic limit, and contracted and stretched somewhat when in the 
joint. 

Since having had this bit of experience, it has often occurred to 
me that mysterious failures of steel plates might be accounted for 
in a similar manner to this, 

American enginecrs are often struck with the small part which the 
elastic limit of material plays in discussions among English steel 
producers and consumers, Many of our leading engineers consider 
that a high elastic limit, when combined with a moderate ultimate 
strength, great elongation, and contraction of the fractured section, 
is the most important quality which steel can possess. When the 
qualities enumerated are combined, the high elastic limit is the 
result of excellence of material and intelligence in manipulation, 
and not of high carbon, an increase of which can easily raise the 
elastic limit. Hundreds of tests of large specimens of open hearth 
plate have convinced me that elastic limit and ultimate strength 
are in no way dependent on each other, and as steel is useless after 
its elastic limit is passed, it seems to be of doubtful propriety to 
specify any ultimate strength in particular. 

In partial support of these statements and views, I have given 
the particulars of specimens rather fully, and below give some 
general results of tests of the twelve joints previously referred to, 
of various designs, six being made of plate R and six of plate B in 
pairs, each member of a pair being an exact duplicate of the other 
as near as possible. All edges of plates were planed and nicely 
finished, all holes were accurately spaced, drilled in place, counter- 
sunk slightly, and the rivets were closed by a steam hi 


ultimate strength of 53,000 lb. to 63,000 lb. per square inch, a con- 
traction of area of 45 per cent., and an elongation of 22 per cent. 
in 15in.; while if this same plate were further rolled to a thickness 
of gin., its elastic limit would increase to 46,000 lb., its ultimate 
would remain stati » its traction would slightly increase, 
and its elongation would remain unchanged. 

Such results, of course, point to the advantage of thick ingots, 
and they have sometimes been specified to be a certain number of 
times the thickness of the finished plate. Such specifications are, 
I believe, carried out by Mr. F, W. Webb, at the Crewe Works. 
Results are excellent when the ingot is twenty-five times the thick- 
ness of the pe 

It would be very interesting if the influence of the elastic limit 
of steel could be investigated in connection with rivetted joints, 
and I would suggest that it be noted in the experiments which 
Professor Kennedy has in charge for the Committee of Research of 
the Institution of Mechanical Engineers. I have had some reason 
to think that the elastic limit influences the slipping of joints ; but 
as this depends upon so many conditions, and as my results are 
not altogether harmonious, I forbear placing them before the 
public, F. W. Dean, 

Member American Society of Mechanical Engineers, 

604, Main-street, Cambridge, Mass, February, 1886, 








PILE DRIVING. 


Srr,— Scrutator ’’ must be endowed with a superabundance of 
self-complacency, or he would not have ventured to reproach you 
for allowing roe hes to ‘‘@, 11.” and myself for the discussion of 
inertia and momentum, and to ask you at the same time to devote 
nearly half a column of your valuable space to the sorriest rubbish 
I have seen written on the question of pile driving. I am quite 
sure that the previous discussion must have shed some rays of light 
in a region of intense darkness, 

What does ‘‘Scrutator” mean by saying that there is “no 
maximum momentum” the pile will bear? The sentence is simply 
unintelligible. Does he mean that there is no limit to the 
momentum a pile will bear? If ‘‘ Scrutator” were responsible for 
the successful construction of a permanent structure resting on 
12in. piles standing 16ft. out of the ground, would he allow the 
pile drivers to drop a 2-ton monkey upon the pile from a height of 
4ft., or a 1-ton monkey from a height of 16ft.? The momentum at 
the instant of impact would in each case be the same. If ‘ Scru- 
tator” would not do this, it is clear there must be in his estima- 
tion a limiting value of the momentum which a pile will bear—of 
course the same momenta have very different effects. The mass of 
the falling body may be too small to produce any appreciable 
motion in the pile, the whole force of the momentum being expended 
in either shattering or penetrating the head of the pile. But 
these small masses are excluded from the scope of the discussion, 
since we are dealing with the effect of the impact of a monkey on 
a pile of sufficient weight to produce motion in the pile. I shall 
be glad to hear from ‘‘Scrutator” whether the momentum of a 
10 cwt. monkey falling a height of 4ft. would cause greater, equal, 
or less strain on a pile acting as a pillar, than that of a 5-cwt. 
monkey falling 16ft. The momentum at the instant of impact is 
in each case the same. Perhaps also ‘‘Scrutator” would not 
object to give your readers the calculations on the result of which 
his opinion is based. 

Does ‘‘ Scrutator,” then, think I am in error in stating—I did 


not assume it to be so—that W /? H i, equal to the mass 
if 


multiplied by the velocity? Does he really mean toassert that the 
equation mv = W — is incorrect? If correct, what inter- 
pretation does ‘‘ Scrutator” himself put upon the statement of 
the equating of the momentum to a weight? 

As explained in my last letter, in answer to ‘‘&, I1.,” I inadver- 
tently used initial for maximum, I frankly acknowledge that I 
committed an absurd mistake in suggesting that the momentum 
of the pile might be set against the downward moving force of the 
pile. The former is expended in overcoming the resistance of the 
substance into which the pile is being driven, and, therefore, acts 
in conjunction with, and not in opposition to, the moving force 
exerted by the weight of the pile. 

In solving the problem, the elastic reactions referred to by 
**Scrutator” must, of course, be taken into account. How is this 
to be done? Dr. Whewell has investigated this question in his 
work on ‘‘ Mechanics,” on assumptions which may or may not be 
wholly correct, but he has not made the slightest reference to the 
problem which I submitted to your readers, viz., What is the 
maximum momentum which a pile of given section, given length, 
and given material will support as a pillar without sustaining per- 
manent injury? Piles are, as matter of experience, known to be 
sometimes permanently injured in driving, and there are doubtless 
many piles left in permanent structures which have sustained per- 
manent injury, but not of sufficient extent to enable the injury to 
be detected. 

*Scrutator,” in conclusion, states that he had expected to lay 
this before your readers much more briefly. What is the ‘‘this” he 
has laid before your readers? Is it not like the initial momentum 
of the pile—zero? WILLIAM DONALDSON, 

2, Westminster-chambers, February 16th, 





FREE TRADE AND NO TRADE, 


Sir,—I fear that ‘‘M. H. R.” does not read what I write with 
sufficient care. If he had done so he would understand that his 
last letter leaves quite untouched the substance of my argument. 
He seems, indeed, to think that I believe that huge sums of 
English gold go out of this country and never return to it. I have 
never said anything of thekind., Idosay now that gold is very often 
drained out of this country, and that to stop this drain the Bank 
of England has to take special precautions. I have, however, used 
the word gold in the larger sense of money, as well as the smaller 
one of a precious metal. ‘‘M. H. R.” knows, no doubt, as well as 
I do how divided political economists are concerning the part which 
gold plays in regulating the commercial prosperity of a country, 
and I have no intention of following your correspondent into a 
discussion of the kind. If it will simplify matters, I am willing to 





Table showing the Efficiency of certain Rivetted Joints in 
comparison with the Strength of the Solid Plates. 














Steel A, Steel B. 
No, of Thickness Efficiency Thickness | ~ Efficienc i 
joints. of plate. of juint. of plate. of fein 
1 gin, | 52 per cent. fin. 42 per cent. 
2 yrin. 54 per cent. yrin, 48 per cent. 
3 yrin, 72 per cent, ysin, 70 per cent. 
4 sin, and gin. | 75 per cent. |,°in. and gin, | 73 per cent, 
5 rein. and gin. | 87,4; per cent.|,",in. and Jin. | 83 per cent. 
6 ysin. 63 per cent. frin, 


59 per cent. 

Some of the joints were not designed for strength, but to pre- 
vent leaking. Referring back to the qualities of the materia , it 
will be seen that the plates having the lowest ultimate strength, 
the highest elastic limit, the greatest elongation and contraction of 
area always gave the most efficient joint. 

Now, the obvious explanation of these results is that the more 
ductile steel more perfectly fitted around and bore upon the rivets 
after the joints were in considerable tension, and the higher elastic 
_— allowed this to go on for a longer time than in the case of the 
ower, . 

If the high elastic limit, when combined with other desirable 
qualities, is as advantageous as it seems to be, it is fortunate that 
it can be so much increased by prolonged manipulation. It is per- 
fectly possible to get unlimited quantities of in. steel plates with 
an elastic limit of 40,0001b. per square inch jn tension, with an 








for the sake of argument that not a sovereign ever finds 
its way from this country to any other. My propositions are 
entirely independent of the gold question. Let me state them 
once more :— 

(1) That country must be on the whole best off, the population 
of which is most fully employed. (2) Protection encourages the 
employment of the population of the protected country. 

“MM. H. R.” does not dispute the soundness of the first proposi- 
tion, To the second he takes exception, because, he says, with 
Free Trade our imports will be the largest possible; and as the 
imports must be paid for by goods exported, the amount of the 
imports of a country is the measure of its exports, and consequently 
of the volume of employment at the disposal of the population. 
Near the end of his letter, however, your correspondent says :— 
“Interwoven with these assertions and hints, and suffering from 
the intermixture, is a line of argument—as I will admit it to be 
until I am able to examine it—directed to show that a protective 
tariff would give more work to our people, and that they are 
injured by the investment of British capital abroad. These 
matters on their own merits are well worth discussing, and if 
‘Trader’ will consent to separate his two issues, I shall be glad to 
discuss things further with him.” From this I gather that he is at 
least open to conviction concerning the merits of my second propo- 
sition. Iam quite willing to discuss it with him on his own terms 
as far as possible, 

Before doing this, however, it seems to me to be essential that 
we should clear the ground and have some definite basis on which to 
work, Ido not pretend to understand the mysteries of political 
econgny. As I haye said already, [qm neither a Pratectionist, 


ae 





nor a Fair-Trader, nor a Free Trader. I am endeavouring to search 
out and find what ie really most likely to be of use to England in 
her present distress. I know that there are thousands and 
thousands of men walking about idle simply because no employ- 
ment can be had for them. I cannot find that anything at all 
analogous to this exists on the continent of Europe; and I also 
know that one of the reasons why our men are idle and Germans, 
French, and Belgians are at work, is that these countries, instead 
of employing us to make things for them, are making what they 
want for themselves; and it is not an unnatural conclusion to draw, 
that if we did not employ foreigners to make things for us we 
must employ our own population in making them. Against this 
it is argued that it makes no manner of difference whether we 
import things or not; our working classes are employed all the 
same. To this I answer that the Board of Trade returns show 
that our imports far outweigh our exports in value, and then I 
am told that this a delusion. Very well, let us try and clear this 
point up before we go any further. 


I showed that in 1884 we imported goods to the value of 
£78,000,000 from certain countries, and exported goods to the 
value of £33,000,000 to the same countries. That is to say, we 
made a gross profit of no less than £45,000,(00, according to 
“W. AS. B.” and “‘M. H. R.,” or in other words, no less than 
136 per cent.! Now, I want to know how this profit was made. 
Your correspondents tell me that freight made up a large part of 
it, and that as this freight was carried by British ships it shows so 
much gain to the country. Nosane man will venture to go so far 
as to say that England had to pay £45,000,000 for carrying 
£33,000,000 worth of goods for an average distance of probably 300 
miles. Considering what freights are, I fancy I shall be over the 
mark if I say that £2,000,000 went to the shipowners, How are 
the remaining £43,000,000 made up ? 

The goods imported are, I understand, valued as they are landed 
and before they reach the consumer. ‘That is to say, the wholesale 
price is given in the returns. Now, am I to understand that what 
the merchant paid £33,000,000 for can be sold wholesale in this coun- 
try for £78,000,000” or that, deducting the cost of carriage and insur- 
ance from the Continent of Europe to London, Liverpool, Hull, Xc., 
the English importer actually realises the stupendous profit of 120 per 
cent., orthereabouts? Suchastatement is simply incredible. Does 
your correspondent fancy that he could import 1000 tons of sugar 
from Belgium, and make 120 per cent. on the transaction, selling the 
sugar wholesale in the London docks? Could he bring over a cargo 
of girders from Belgium and make such a profit? Can he put bis 
finger on a single article in general demand on which such a profit, 
or any profit over 20 per cent., could be made? I do not know 
whether your correspondent is or is not in the trade. I gather 
from his letter that he is not. But he must be able to make 
inquiries from some one who is, and I challenge him to bring 
forward the testimony of a single witness that a profit can be made 
in a legitimate way of 120 per cent., by simply transferring goods 
from one side of the Channel to the other. If such a thing could 
really be done, the Channel would be more crowded with steamers 
than Thames-street is with vehicles. The harbour accommodation 
at both sides would be entirely inadequate to the demand made on 
it. Such an explanation must be abandoned, and some other must 
be sought. 


Am I to assume that the declared value of the goods we import 
is their retail value? If so, it is quite certain that we did not get 
from the foreigner £78,000,000 worth of goods. It is out of the 
question that the foreigner should be credited with the cost of 
internal distribution. If I buy a steam engine, and pay £300 for 
it to the maker and £30 toa railway company for carriage, I cer- 
tainly cannot say that I have had £330 worth from the maker. 

In point of fact, no one seems to know what such figures as these I 
have quoted really mean. Ido not know what they mean if they 
do not imply that we exported goods which we sold for £33,000,000, 
and that we imported goods tor which we paid £738,000,000, less 
carriage and, say, 10 per cent. profit made by the importer. Your 
correspondent, ‘‘ Iron,” seems to think that 20 per cent. is sutli- 
cient to cover freight and profit each way, or 40 per cent. in all; but 
this would mean that for our £33,000,000 exported we received 
£46,300,000 only, instead of £75,000,000. 

Until, as I have already said, this point is cleared up, it will be 
waste of paper and time to go further. Perhaps some of your 
correspondents can tell me, assuming that ‘“* M. H. R.” cannot, 
what the Board of Trade figures really mean. If they mean what 
they profess, then I say that we are buying enormously abroad 
goods which ought to be made at home. If they mean something 
else, then they are entirely delusive to the great body of traders 
in this country. 

I have waived the gold question, in deference to your correspon- 
dent’s wishes. Will he in return confine his attentions to explain- 
ing what is the meaning of the statement that 33,000,000 of pounds 
worth of goods exported sufficed to buy 78,00,0U0 of pounds worth 
of goods imported ? TRADER. 

London, February 23rd. 





Srr,—I have read the very able letters of ‘‘ M. H. R.” on this 
subject with much pleasure, and I hope he will understand that in 
putting the following question I have no intention of casting doubt 
on his contentions. 

Question : Can ‘‘M. H. R.” or anyone else give us statistics 
relating to the export and import of interest-bearing securities, 
such as stocks, shares, bonds, and mortgages? 

I have searched for information on this point for years in vain. 
I do not think that any statistics exist, but till they doit is vain 
to say that our trade returns are complete ; and *‘ M. H. R.’s” 
demonstration that we do not pay for our excess imports in gold 
will do little to end the present discussion unless he can also show 
that we do not pay for them by the export of interest-bearing 
securities, Wx. Mom. 

London Institution, Finsbury-circus, February 20th. 





SHIPBUILDING IN TIE NORTH. 


Srr,—In your issue of this week, in the statistics given of ship- 
building during 1885, the compiler, in making a comparison 
between the North-East ports and the Clyde, endeavours to make 
them equal by excluding West Hartlepool from the North-East 
ports, although in the same calculation he includes the Tees. 
Now, the fact is that in character of vessels built, and in both 
employers and men belonging to the same associations, which are 
independent of the Tyne and Wear associations, West Hartlepool 
and the Tees form one group, and, as you are aware, West Hartle- 
pool is geographically also to be classed with the Tees, being just 
outside its mouth. So that there is no reason why the West 
Hartlepool tonnage should be excluded in the total tonnage of the 
North-East ports in making a comparison with the Clyde; and 
when this is done, it is, as you say, plain that the tonnage of the 
North-East district overtops that of the Clyde. It is usual also to 
include Whitby in the North-East ports, but very little has been 
done there during the past year. 

West Hartlepool, February 23rd. G. H. B. 


[For continuation of Letters sce page 173.] 








TRADE WITH RIO DE JANEIRO.—The entries of foreign shipping 
at Rio de Janeiro last year gave a total of 1263 vessels and 
1,323,905 tons, and the clearances gave a total of 1105 vessels and 
1,283,264 tons. The share of the English flag was 463 vessels 
entered and 437 cleared; that of the French flag 114 vessels 
entered and 119 cleared ; and that of the German flag 140 vessels 
entered and 117 vessels cleared. The total of the coasting trade 
was 1399 vessels entered at Rio de Janeiro and 1580 vessels cleared, 
the English share being 93 and 121, the French share 3Q and 27, 
and the German share 56 and 76 vessels respectively, 
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*,* All letters intended for insertion in THR ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

D. J. M.—IJt cannot be obtained in London, 

Worstep CaRDING MACHINERY.—Letter's on this sudject await the application 
of our correspondent. 

Squire.— Yes, provided all preparations have been made, and there is no 
delay in obtaining materials. 

G. H.—A good clean Cornish boiler will evaporate about 641d. or 7 lb. of 
water per pound of engine slack. 

ALUMINIUM Foi, AnD Lear (J. 8.).— Messrs. Wright and Bull, of 3, Great 
Charles-street, Birmingham, are makers. 

. T.—IJt is impossible to give a precise answer to such a question. Under 
favourable conditions a tramear might be driven three or Jour miles. 

A ReEAaDER.— The engine will lift three times the load if you put the drum on 
the counter shaft, less a small amount, say 10 per cent., to be deducted for 
Sriction ; but it will lift the load at only one-third of the speed. 

Corrosion.— There ave two reports. You can possibly obtain them for a 
trijle by advertising for them. If you do not like to take this course, apply 
to Messrs. Hansard, Great Queen street, Parliamentary publishers. ithe 
price is, we believe, about £2. 

M. D.—(1) When the spring is quite flat the distance between the ends will be 
the length of the top leay. The simplest way to ascertain the distance for 
any other range of spring 18 to set the top leas out graphically, or to take 
a lath of the proper length and bend it to various curves. (2) The weight 
of the spring is found by calculating the number of square feet of metal in 
it, and allowing 401b. for every square foot lin, thick, (3) There ws no 
rule of the kind because the expression has no meoning. 


TEMPERING STEEL CASTINGS, 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers inform me if steel castings can be 
tempered, and, if so, by what process? J.C. 
Glasgow, February 18th. 


HOFFMAN'S STEEL RAIL. 
(To the Bditor of The Engineer.) 

Srr,—I shall feel obliged if any of your correspondents can give me the 
name and address of the manufacturer of Hoffman’s patent angular steel 
rail, and also the manufacturer of rolling machines for rolling sheep 
troughs. Nemo. 

Lincoln, February 22nd. 
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MEETINGS NEXT WEEE. 

Tue InsTITUTION oF Crvi1L ENGINEERS, 25, Great George-street, West- 
minster, S.W.—Friday, Feb. 26th, at 7.30 p.m.: Students’ meeting. Paper 
to be read, ‘‘ Stability of Voussoir Arches,” by Mr. Henry A. Cutler, Stud. 
Inst. C.E. Mr. William Henry Barlow, F.R.S., Past-President Inst. C.E., 
in the chair, Tuesday, March 2nd, at 8 p.m.: Ordinary meeting. Paper 
to be further discussed, ‘‘ The River Seine,” by Mr. L. F. Vernon-Harcourt, 
M.A., M. Inst. C.E. 

Society or EnGcinrers.—On Monday, March Ist, at the Town Hall, 
Caxton-street, Westminster, at 7.30 p.m., a paper will be read ‘‘On the 
Roorkee Hydraulic Experiments,” by Mr. E. 8. Bellasis, A.M. Inst. C.E., 
of which the following is a synopsis: -Mechod of velocity-measurement 
adopted at Roorkee - double-float. error—method of designing a double- 
float—results by velocity rods—current meters generally best—ratio of 
different velocities in cross section is independent of actual velocities; 
and, in a rectangular channel, independent of the depth of water—laws 
of the variation of the coefficients for obtaining the mean velocity from 
the central velocity—Bazin’s and Prony’s coeflicients unreliable—Kutter’s 
coefficient justified. 

Nortu-East Coast Institution oF ENGINEERS AND SHIPBUILDERS.— 
The general meeting will be held in the Lecture Hall of the Li-erary and 
Philosophiéal Society, Newcastle-upon-Tyne, on Wednesday, March 3rd, 
at 7.45 p.m., when the following paper will be read :—“ Forced Draught,” 
by Messrs. Patterson and Sandison. 

ParKes Museum or Hyoiene, 744, Margaret-street, Regent-street, W. 
—Thursday, March 4th, at 8 pm.: Lecture by Mr. Shirley Murphy ‘‘ On 
Metropolitan Defence Against Infectious Diseases.” 

CuemicaL Sociery.—Thursday, March 4th, at § p.m.: Ballot for the 
election of Fellows—important. Papers to be read: ‘‘On the Influence 
of Temperature on the Heat of Chemical Combinations,” by Mr. 8. U. 
Pickering. ‘‘The Action of Heat on the Salts of Tetrethylphosponium,” 
by Mr. N. Collie. ‘‘On a New Method for the Preparation of Tin 
Tetrethy],” by Dr. Letts and Mr. N. Collie. ‘Contribution to the 
History of Cyanuric Chloride and Cyanuric Acid,” by Mr. Alfred Senior, 
M.D. ‘Contributions to the Knowledge of Cyanuiic Derivatives,” by 
Mr. Harold Fries. 

Society or CuemicaL Inpustry.—London Section: Chemical Society’s 
Rooms, Burlington House.—Monday, March Ist, at 8 p.m.: Papers to be 
read, ‘On Viscosimetry,” by Mr. Boverton Redwood, F.C.S., F.1.C. 
“On Ice Making and Cooling Machinery,” by Mr. T. B. Lightfoot, 
M.I.C.E., M.1.M.E. 

Society oF Arts, John-street, Adelphi, London, W.C.—Monday, 
March Ist, at 8 p.m.: Cantor Lectures. ‘ Science Teaching,” by Professor 
F. Guthrie, F.R.S. Lecture III.—Teaching physics, Tuesday, March 2nd, 
at 8 pm.: Foreign and Colonial Section. ‘ Bechuanaland and Austral 
Africa,” by Mr. John Mackenzie, late Deputy Commissioner of Bechuana- 
land. Sir Henry Barkly, K.C.B., F.R.8., G.C.M.G., will preside. 
Wednesday, March 8rd, at 8 p.m.: Thirteenth ordinary meeting. ‘ Cal- 
culating Machines,” by Mr. C. V. Boys. 
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PROFESSOR HUGHES’ LATEST DISCOVERIES. 


Tne scientific world has of late years grown so accus- 
tomed to see Professor Hughes bring forward one important 
discovery after another, that it desires more and more, 
almost as a matter of course. Whenever a fitting oppor- 
tunity offers, he is expected to improve it by laying before 
the world some new theory which is the outcome of last 
year’s patient experimental investigation ; and this expecta- 
tion has been fully realised in his inaugural address to the 
Society of Telegraph Engineers and Electricians. To a 
physicist of the old school, accustomed to the elaborate, 
complicated, and highly-finished instruments which crowd 
the laboratories of our Universities, the simplicity of the 
apparatus employed by Professor Hughes must seem 
almost child-like. A few bits of wire and strips of metal, 
some coils, a telephone, a magnet or two, and similar 
things, constitute all that he requires. Yet in spite of this 
great simplicity in the tools, the work he turns out is of 
immense importance. 

It has long been known that if an electric current flowing 
through a closed circuit be suddenly interrupted, an 
electro-motive force is created between the severed ends 
of the circuit, tending to continue the current in the same 
direction. The extra current thus set up prolongs the 
original current; and on the other hand, if a circuit pre- 
viously opened be closed, the extra current retards the 
flow of electricity. Electricians comprise these phenomena 
under the term self-induction, and hitherto it was believed 
that the self-induction depends only on the length and 
shape of the circuit, but, with one exception, not on the 
material of which it is composed. The one exception is 
iron, which offers more self-induction than the non-magnetic 
metals. The practical importance of the question of self- 
induction will be realised when it is considered that the 
retardation of an incipient current, and the prolongation 
of a current after it is supposed to be stopped, both tend 
to reduce the speed with which telegraphic signals can be 
sent; also that in the case of lightning conductors the 
counter electro-motive force created by self-induction may 
in some cases diminish the carrying capacity of the rod so 
much as to render it almost useless as a protector. Pro- 
fessor Hughes has set himself the task of experimentally 
investigating the self-induction in different conductors, and 
for this purpose he invented an instrument which he calls 
the induction bridge. It is a simple resistance bridge, 
with the addition of two fine wire coils, one inside the 
other, and a telephone instead of a galvanometer. The 
inner coil can swivel within the outer one, so that the 
planes of the two coils can form any angle between 0 deg. 
and 90 deg., the exact position being indicated by a pointer. 
If the coils are at right angles, and the current in the outer 
coil is rapidly made and broken, no currents are induced 
in the inner coil, and no sound is heard in the telephone 
which is connected with it. If the inner coil is set at any 
angle between 90 deg. and 0 deg., a sound is heard in the 
telephone, and this is the louder the more acute the angle. 
If, on the other hand, the telephone circuit contains a 
source of electro-motive force, such, for instance, as a wire 
having more or less self-induction, a sound will be heard 
if the coils stand at 90 deg., and by turning the pointer 
to one side or the other of the rectangular position the 
sound can be made to vanish. In this case the induction 
in the coils—or sonometer, as Professor Hughes calls this 
part of his induction bridge—exactly counterbalances the 
effect of self-induction in the sample of wire under test, 
and the angular position of the internal coil, as indicated 
by the pointer, is a measure of this self-induction. 

Now the first achievement of this simple little instru- 
ment seems to have been to completely break down the 
old-established theory that all non-magnetic metals are 
alike in point of self-induction. It was found that there 
is a considerable difference in the self-induction between 
different metals, lead, for instance, showing only half as 
much as, and mercury only a tenth part of the self-induc- 





tion of copper. The next discovery made by the aid of the 
induction bridge was that relating to the influence of the 
form of the conductor. It ap that round solid wires, 
flat strips and stranded cables, all behave very differently, 
the former offering the greatest self-induction, and being 
therefore the worst possible form in which a given weight 
of metal can be used. To quote Professor Hughes’ own 
words :—“ Let us-assume that an electric current consists 
of a bundle or an almost infinite number of parallel 
currents, the limit being a single line of consecutive 
molecules ; then each line of current should, by its electro- 
magnetic action, react on each of the others similarly to 
wires conveyingseparate portionsof thecurrent, and the self- 
induction should be at its maximum when the lines are in 
the closest possible proximity, as in a conductor of circular 
section, and far less when separated, as in one of ribbon 
form, where the outlaying portions are separated by a 
comparatively great distance ; there would still remain, in 
the latter case, the reactions from the near portions on 
each other, and these should again be reduced by cutting 
the ribbon into a number of thin narrow strips, separated, 
except at their junctions, to a sufficient distance to prevent 
any marked reaction.” From tables which were given by 
Professor Hughes, it appears that the nature of the metal 
has less influence on self-induction than the particular 
form given to the conductor, and it is thus possible to 
reduce the inductive capacity of a stranded iron or steel 
wire rope to that, and even below that of a solid copper 
wire of equal electrical resistance. A 36-strand iron wire 
has only 5 per cent. of the inductive capacity of a solid iron 
wire of the same weight, and the importance of this fact in 
telegraphy was during the discussion prominently brought 
to light by Mr. Pope, who related that in the very early 
days of telegraphy in America he noticed that on a line 
where instead of a solid wire a thin stranded cable was 
used, the speed of signalling was always far greater than 
on the ordinary lines. In those days nothing was known 
of self-induction, and telegraph engineers attempted to 
explain this peculiarity of stranded conductors by the 
theory that electricity travelled preferably on the surface 
of the conductor, which in this case was of course con- 
siderably greater than in a solid wire of the same weight. 

We think Professor Hughes’ discoveries should induce 
cable companies to perceive that the time-honoured system 
of surrounding the conductor of a submarine cable by a 
protecting sheathing of twisted iron wires is electrically 
the very worst possible arrangement. Iron, by its mag- 
netic properties, increases enormously the self-induction of 
the copper core, and therefore decreases the speed of sig- 
nalling. When the first cables were laid there was some 
excuse for employing iron and steel for the purpose of 
protecting submarine cables, because no other non-magnetic 
metal was known which had sutlicient tensile strength. 
But now-a-days, when there is a large number of bronzes 
obtainable, most of them nearly equal, and some 
quite equal to best steel in tensile strength, there is no 
reason why the practice of surrounding cables with a 
magnetic envelope should be continued. Another valuable 
lesson to be learned from the experiments above men- 
tioned refers to lightning conductors. If a solid wire 
offers by its self-induction twenty times as much resist- 
ance to the incipient current asa stranded cable of equal 
cross sectional area, then the facility to conduct quickly to 
earth a lightning discharge is in the latter case so much 
greater than in the former, that solid rods should never 
be used. It is a curious fact that popular opinion has for 
years been in favour of flat strips instead of solid rods for 
lightning conductors. In the absence of any scientific 
reason for such an opinion, we would certainly have con- 
sidered this a case of popular superstition, like many 
others; but now Professor Hughes’ experiments have 
shown that there is actually good scientitic reason for an 
opinion which, far from being merely a superstition, was 
rather a manifestation of the popular scientific instinct 
backed by experience. 


THE BEHAVIOUR OF STEEL. 

Tue question as to the cause of the failures of steel 
boiler plates, apparently with no stress upon them, or with 
a stress far short of their estimated ultimate strength, is at 
the present time creating great interest in engineering 
circles. It has recently been suggested that the working 
of steel at a blue heat, that is at a temperature below 
redness, say from 470 deg. to 600 deg. Fah., may have 
been the cause of some failures. It is a noteworthy 
fact that most of the plates which have up to the present 
time failed in this manner have been previously worked in 
the fire, and this to some extent bears out the theory in 
question, by providing the probability that at least some 
portion of the plate was worked at this temperature. It 
has long been known that there is a certain amount of 
danger incurred in working mild steel at blue heat, as it 
has been found that at these temperatures it certainly loses 
some of its ductility, and in the best yards and workshops 
steel has for a long time been worked either red hot or 
cold ; but at the same time it has generally been con- 
sidered that, if the steel successfully withstood the ordeal 
of working at the blue heat, it was uninjured when it 
became cold, and that it retained the same good qualities 
as if it had been worked into its ny red-hot. It now 
appears that this is not the case, but that, at least with 
certain qualities of steel, the ductility existing when cold is 
reduced by such treatment; the alteration of ductility of 
course depending to some extent upon the amount of 
working put upon the plate when at a blue heat. 

A favourite explanation of the so-called mysterious cracks 
sometimes occurring in worked plates has been that local 
heating during working sets up internal stresses by the ex- 
pansion and contraction of the material, in a somewhat 
similar manner to that in which such stresses are produced 
in castings. The portions locally heated become expanded 
when hot, and as they are bound, as it were, by the neigh- 
bouring cooler portions, and not able to lengthen, and 
being at the same time comparatively soft, they become 
upset. When these portions cool down they tend to 
contract, but being still bound by their neighbouring 
portions they cannot shorten, and as they are then harder 
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and stronger than they were when hot, they become 
stretched, or in other words, are put in tension with an 
equal amount of stress to that which would be required to 
produce an elongation equal to that which is caused by the 
contraction being prevented. It is in order to relieve 
stresses thus produced that recourse is had to annealing, 
which by raising all parts to a uniform red heat allows the 
strained parts to stretch or compress themselves sufficiently 
to relieve the stresses upon them while the metal is soft. 
The subsequent uniform cooling then leaves all portions 
without strain. This argument, however, only holds good 
for the production of initial stresses up to the amount 
which would cause an elongation equal to that imposed by 
the contraction of the parts ; that is to say, practically the 
stresses so produced cannot much exceed the elastic limit, 
and as the ultimate elongation before rupture is over 20 
per cent. it is ditlicult to see, if the material is perfectly 
homogeneous, how stresses thus produced can cause the 
cracks they are supposed to explain. If, however, the 
ductility is locally altered by the treatment which produces 
these stresses, so that the material no longer remains homo- 
geneous, it is evident that in the harder or less yielding 
portions there will be a concentration of the stress; and if 
any treatment could produce such a diminution of ductility 
as to render the plate brittle at a particular part, then 
these local stresses, if set up at that part, might easily 
produce a rupture. 

The possibility of the change or alteration of the 
ductility of ditferent portions of a plate is accordingly a 
most important consideration. It has usually been 
accepted that steel is practically homogeneous, and this is 
generally cited as Sar one of its most important 
qualities, and one in which it excels iron as a constructive 
material ; and undoubtedly when the plates leave the 
hands of the makers, especially if they have been properly 
annealed, they possess this quality to a very high degree. 
But does this quality exist when the plates become part of 
a structure? Do none of the processes through which 
they pass, such as bending, hammering, punching, 
riveting, setting, &c., alter their ductility? If they do, 
and a plate gets into a structure with one part harder than 
another, then as the stresses upon each part of the plate, 
when it becomes strained, depend in a large degree upon 
the relations existing between the deformation and the 
stress accompanying that deformation, the hardest or 
least yielding portion will bear a_ greater stress 
than the softer portions, that is, the stress will 
not be equally distributed, and this localisation of the 
intensity of the stress takes place to the greatest extent in 
those parts which are hardest. Since rupture will com- 
mence when the local stress is equal to the ultimate 
strength, this unequal distribution of stress will reduce 
the strength of the structure below what it would have 
been if the stresses were uniform throughout. It is there- 
fore extremely important that we should know whether 
any treatment to which steel plates can possibly be sub- 
jected during their being worked into the structure does 
alter their ductility, and the question as to the effect of 
working steel at a blue heat is one which requires 
thorough investigation, not only as to the kind of effect 
produced by such treatment, but also as to the amount of 
this effect. It might possibly be the case that a small 
amount of working at this temperature, such, for instance, 
as would occur in practice in closing a joint, may have so 
trifling an effect as to render it practically of no moment, 
while a larger amount of such working would be seriously 
objectionable. It should further be determined definitely 
whether the effects produced by such treatment are per- 
manent, or whether subsequent annealing, or even local 
reheating to a red heat of the whole of the part affected, is 
suflicient to restore the ductility to its original amount. 
Another important point requiring solution is whether 
this property, which unquestionably is possessed by some 
mild steel, is inherent to all steel, or whether, as has been 
claimed by some steel makers, it is an accidental quality 
dependent upon some impurity in composition, or pecu- 
liarity in manufacture, and to which therefore other steels 
are not liable. 

It is of course well known that hard steel, that is to say, 
steel containing a large proportion of carbon, is peculiarly 
sensitive to the variations of the rate of cooling down from 
a red heat, the quicker the rate of cooling the harder and 
more brittle it becomes, while the slower the rate the 
more ductile. It is this quality of “tempering” which 
makes such steel unfit for most structural purposes, and 
it is the comparative absence of this quality which has 
given mild steel such a commanding position as it now 
occupies as a constructive material. Yet even the mildest 
steel has its ductility and strength greatly modified by 
cooling. If made red-hot and suddenly quenched in cold 
water 26-ton steel has its strength increased to about 36 
tons, and at the same time its ultimate elongation is con- 
siderably reduced. ,The field of inquiry as to the ductility 
of steel should therefore be held to include not only the 
effect of working at a blue heat, but also the effect of the 
greater or less amount of “ tempering,” which can easily 
occur in practice in working plates that have to be fired ; 
and this not only with the very mildest qualities of steel, 
but also with steel of from 30 to 32 tons per square inch. 

Attention is also being given to this question in America, 
and we publish this week a letter on the subject from Mr. 
F. W. Dean, member of the American Society of Mechani- 
cal Engineers. It contains a suggestion that a probable 
cause of failure might be a one-sided or non-axial stress 
upon the material. The effect of such a stress upon a 
homogeneous material would be somewhat similar to that 
of the fairer pull upon a material of varying ductility, such 
as we have been considering; in each case the result is that 
the stress is not uniformly distributed, with the conse- 
quence that the breaking stress is reached in one part 
before the full strength is developed in other parts, so that 
the plate breaks down piecemeal. Mr. Dean states that 
American engineers are often struck with the small part 
which the elastic limit of the material plays in discussions 
amongst English steel manufacturers and engineers. Un- 
doubtedly we have got into a loose way of speaking of the 
ultimate strength and elongation of steel as being the most 





important qualities it possesses, and it has sometimes 
appeared that in discussions on the subject by our 
engineers the fact has heen lost sight of that the elastic 
limit is a limit to the useful strength of the material, and 
also that it by no means follows that in advancing from 
mild to harder steel the useful strength is increased in the 
same proportion as the ultimate strength, since the elastic 
strength does not bear an invariable ratio to the ultimate. 

The experiments quoted by Mr. Dean illustrate this 
point. Two sets of riveted joints were made of identical 
dimeusions, the one being made from a steel having an 
ultimate strength of about 26 tons per square inch, and 
the other from steel of about 28 tons per square inch, the 
ultimate elongation in each case being about 32 per cent 
in a length of 10in., but in the case of the soft steel the 
contraction of area was much greater than in the other, 
while the limit of elasticity not only bore a higher pro- 
portion to the ultimate strength, but was actually greater 
in the soft steel than in the other. The efliciencies of 
these joints, although they were identical in design, was in 
every case in favour of the softer steel, and their greater 
etiiciency almost exactly counterbalanced the less original 
strength of the material, so that a structure of the 26-ton 
steel would have about the same strength as one of the 
28-ton steel. Mr. Dean accounts for this by the softer 
steel being able to yield more when under great tension, 
and thus to allow the stress on the material to be more 
uniformly distriouted, the yielding being continued longer 
in the case in which the elastic limit is higher than in the 
other. . 

The loose way of speaking of the ultimate strengths of 
materials as found by a testing machine, as though they 
were the actual strengths of the same materials when 
forming part of a structure, has no doubt arisen in part 
from the very common requirements of specifications as to 
these strengths ; but it should not be overlooked that the 
tests which have become recognised as standards of excel- 
lence do not necessarily represent the strengths of the 
materials as actually applied in a structure. For instance, 
it is usual in specifications for cement to require samples 
made in a particular way to withstand certain tensile 
stresses, yet practically the cement in structures is never 
exposed to tension at all. So also with regard to steel 
plates, they are invariably specified to be able to withstand 
certain tension and elongation tests, even although they 
are to be used for furnaces in steam boilers, or for the 
compression members of a bridge, in which cases they will 
never be exposed to tension at all. Again, the so-called 
“‘ temper test” to which steel is subjected is representative 
of a condition to which the material in all ordinary struc- 
tures is never subjected, yet this is rightly looked upon as 
one of the most useful tests that can be applied to steel. 
The fact is, that steel, like other materials, is possessed of 
certain all-round qualities, and if some peculiarity in its 
composition or manufacture affects one of these qualities, 
it will in general affect the others as well ; and as in framing 
specifications it is necessary to fix some points of excellence 
which are capable of easy and exact determination, the 
ultimate strength and elongation and capacity for with- 
standing bending being those properties which are most 
readily determined, are usually those which are specified 
with precision. It is in this way that the ultimate 
strength becomes generally spoken of as the strength of 
the material, and the elastic strength, or useful strength 
becomes lost sight of. The elastic limit, moreover, is not so 
easily and accurately determined as is the ultimate strength. 
Engineers are not even agreed as to what should really be 
considered as the elastic limit, but there is reason to believe 
that in the immediate future more importance will be 
bestowed upon this point, as there are now trustworthy auto- 
graphic indicators applied to testing machines, which, if 
they do not definitely record the actual elastic limit, at 
least record quite clearly the breaking-down point, which 
is not far removed from that limit. As these instruments 
become more generally known, it is probable that they 
will come into more extended use, and we shall then 
have specifications fixing not only the ultimate strengths, 
but also the elastic strengths of the material. If 
such a practice ever becomes general, we shall still have to 
remember that the useful strength is not necessarily the 
elastic strength, as the useful strength must still depend 
upon the distribution of the stresses upon the section. The 
uniform distribution of such stresses is principally a ques- 
tion of workmanship, but even with the best workmanship, 
it is also dependent upon the proper choice of materials. 
Forms which are complicated and require much manipula- 
tion to obtain accurate fitting of the parts must be made 
of materials which will allow the finished work to be 
practically homogeneous, or else, as we have shown, we 
cannot insure uniformity of distribution of stresses. For 
such forms the mildest of steel will probably be the most 
suitable, while there are other structures for which steel 
of an intermediate strength will be an admirable material, 
if it possesses higher elastic strength. 

While the responsibility of determining what kind of 
steel is the most suitable for any structure must rest 
primarily with the engineer, and not with the steel 
makers, it behoves both steei makers and engineers to 
investigate thoroughly the whole of the physical properties 
of steel generally, without a knowledge of which we 
cannot hope to attain to that perfection for which we all 
strive. 





OVERRUNNING A PLATFORM AT KINGSWEAR, 


In reporting upon a collision resulting from overrunning the 
platform on the 7th ult. at Kingswear station, on the Great 
Western Railway, Major Marindin says the train overran ninety 
yards, and that it was still running at a speed of six or seven 
miles an hour when the engine struck empty carriages against 
the buffer stops. The driver, fireman, and guard of the train 
state that the speed when approaching the station was no higher 
than usual, and the driver attributes the collision entirely to the 
slippery condition of the rails; but Major Marindin says he 
cannot think that any such reason is sufficient explanation for 
so serious an overrun The expression of opinion in a case of 
this kind is a serious matter, for against the sworn evidence of 
several men there js, after all, but this opinion, and a perusal of 





the evidence is in our opinion certainly in favour of the state- 
ments of the driver, stoker, guards, and station master. The 
train was a light one, consisting of only five vehicles, of which 
two were braked by the guards, and the engine, which was also 
braked on all wheels; and it is in evidence that the guards’ 
brakes were on for about 380 yards, and the engine brake for 
about 500 yards, upon a level line and a sharpcurve. It is 
argued that, “If the train, at the time the engine brake was 
applied, was running at only twelve miles an hour, as is stated 
by these witnesses, I cannot believe that any skidding would 
have rendered the brakes so useless as to leave a residual speed 
of six or seven miles an hour at the point of collision ;’ and 
Major Marindin therefore attributes the collision to a “miscalcu- 
lation of speed by the driver, who should have been all the 
more careful when running into a terminal station in such 
weather, when he might have expected to find the rails slip- 
pery. It must, however, be stated in mitigation of his offence, 
that there can be no doubt that the engine wheels skidded upon 
reaching the points where the rails had been made more slip- 
pery by the application of salt to thaw the points. The driver 
had only been on duty an hour and a-half. If the driver had 
had a continuous brake to fall back upon, and had under these 
conditions been running at no higher speed, he would probably 
have been able to stop his train.” Now it must be admitted that 
the accident was an unfortunate one; but it mustalso be said 
that the slipping from the points inward seems to have 
been actual though unusual. It is not at all improbable that the 
salting at the points was accompanied by oiling, and that taken 
with the statement that it was freezing at the time, the doubt 
is sufficient to enable one to hold the driver blameless. 


LEAD IMPORTS AND EXPORTS, 


THERE are some indications of change in the lead-mining 
industries of the North, though they seem to have begun in the 
pig lead branch, which is not that affording the best hope of endur- 
ance. The change is, in short, ascribable not so much to enlarge- 
ment of the demand for lead as to restriction of the production, 
and especially of the imports. The extremely low price to 
which lead fell last year caused the closing of many mines, and 
caused the total production of lead to decrease. There were 
very considerable stocks of pig lead which had to be used, but 
these have been greatly reduced, and as the importation of lead 
has fallen off also, the comparative scarcity—even with a dimi- 
nished consumption—has caused an increase in the value of lead. 
It may be remarked that the imports of lead have risen con- 
siderably of late years. In 1863 the imports into the Tyne were 
little over 12,000 tons, in 1873 they were over 20,000 tons, and 
at the end of another decade they had risen to over 28,000 tons, 
The lead thus brought in includes a large quantity of very rich 
lead, which is delivered on the Tyne, though the failure of the 
negotiations for the Spanish treaty, and the fact that lead can 
be more cheaply sent from that country to other European 
centres than it can to us, hinders the development of the industry 
with which the locality in the North indicated is very honour- 
ably associated. Still the imports have increased to the Tyne 
very considerably, whilst the exports have risen, though not in 
corresponding ratio. There remains still the want of a better 
demand for the manufactures of lead in various parts, and until 
this shows itself it is not very probable that there will be much 
enlargement of the exports. But when that comes the price 
will move with some rapidity, for it is seen that there is very 
great scarcity of pig lead, and the selling price is not yet high 
enough to cause the opening of mines that were closed because 
they were unproductive. Hence we may believe that the scarcity 
of pig lead will continue, with the consequence that the stocks 
will be low, and any enlargement of the exports of manufac- 
tured lead would speedily lead to the result we have indicated, 
It is by no means easy to say whence that demand will arise, 
but it is probable that the Continent of Europe will be more 
and more able to produce the lead it needs for its own use, and 
that we shall have to look to the East for the fuller demand 
which would give the stimulus that the lead trade has been so 
long in need of. 


THE FALSE MARKING OF CUTLERY, 


Ir is no new story that German goods are largely exported to 
foreign markets, where they are sold as Sheffield wares. They 
are mainly confined, so far as Sheffield is concerned, to the 
lower grades of cutlery, plated goods, and some descriptions of 
hardware. Immense mischief is done in this way to many 
respectable firms, and the Sheffield trade in general. The 
Cutlers’ Company has laboured for years to prevent this 
fraudulent representation, aiming chiefly at the false marking of 
“Sheftield,” or some word like Sheffield, or anameand trade mark 
which lead purchasers to believe they are buying Sheffield 
manufactures, when they are really obtaining wares which never 
touched English soil. The company has had a hard fight to 
convince successive Governments that it had a good case. For 
two years it had to struggle to convince one Government that 
it was its duty to ask foreign countries to make the wholesale 
frauds at Solingen and other places punishable offences. At 
length the Foreign-office came round to the view that the ques- 
tion was worthy of attention from the delegates at the Inter- 
national Conference. Now, the Cutlers’ Company, after all its 
efforts, is likely to secure a practical means of meeting the 
evil at its source. In the meantime a cry has been raised by a 
Sheffield paper that vast quantities of German goods are 
bought by Sheffield manufacturers, branded with “ Sheffield,” or 
wrapped up in local labels so as to be re-sold as bond Jide 
Sheffield productions. It is possible that this may be done to 
some extent by small, unscrupulous dealers, although no specific 
charge is bought against one of these; but that it should be 
carried on by any firms of repute in Sheffield, or to anything 
like the degree alleged, is utterly out of the question. If any 
purchaser, dumbfounded by the extraordinary fouling of their 
own nest by Sheffield people, should have any doubt as to the 
present trustworthiness of Sheffield ware, he may safely regard the 
stories of trade scandals as grossly exaggerated. There is a 
golden rule in buying cutlery as in other classes of merchandise, 
Following that rule, the British public will rarely be deceived. 
It is simply the honest old-fashioned principle, “ Deal with a 
good house and pay a fair price.” 


“SLUDGE.” 

THosE of our readers who are interested in the problem of the 
London sewage will doubtless have noticed, in our last week’s 
number, a couple of letters on the subject, one from Mr. J. 
Bailey Denton, and the other from Lieut.-Colonel Jones. In 
these letters stress was laid upon the apparent fact that in esti- 
mating the cost of the plan which the Metropolitan Board are 
developing for a treatment of the sewage at the existing outfalls, 
we had omitted to include the expenseattendant on theremovalor 
disposal of the sludge. Had such an omission taken place, it 
would obviously have affected the validity of our calculations in 
a very marked degree. As the subject is one of considerable 
moment, and as it is most important that the public should be 
rightly informed concerning the facts of the case, we wish to 
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make it known, in the clearest possible manner, that the cost of 
removing the sludge is completely included in the estimate 
which we gave. It happened that the word “sewage” was 
substituted for “sludge,” in the following sentence in our 
article of the 5th instant, “It is calculated that this quantity,” 
namely, 156,500,000 gallons of sewage per day, “can be sufti- 
ciently clarified at the outfalls, the sludge disposed of, and the 
efitluent deprived of all odour during the summer months, at a 
total capital expenditure of a little under £1,000,000, and at an 
annual eutlay of £100,000.” We then went on to observe that 
interest on capital at 3 per cent. would be £30,000 per annum, 
making the total annual charge £130,000. Ina matter of this 
kind, mucn will sometimes depend on a word, and our present 
explanation may serve to prove that, although we had appa- 
rently omitted an important consideration, we really had 
not done so. We desire to do every justice to the Canvey 
Island scheme, with which the plan of the Metropolitan Board 
‘was put in contrast, and our remarks were not influenced by any 
intention unduly to favour the latter. 


THE COMMERCIAL PARLIAMENT, 


Ir is satisfactory to find from the annual meeting of the 
Associated Chambers of Commerce, that the trade adversities 
through which the country is now passing have not had upon 
business men generally an effect unduly depressing. Adverse 
times have rather nerved them to fresh efforts, which cannot 
but eventually be crowned with success. To no better end 
could those efforts be directed than to the development of 
foreign trade, with which all-important subject the attention of 
the Chambers was upon this occasion almost exclusively 
occupied. Great importance is attached to the resolution from 
the London Chambers urging the extension of the Indo-Chinese 
Railway communication—a matter that likewise formed a sub- 
ject of special resolution also from certain of the Northern trade 
centres, Of scarcely less gravity was the resolution moved by 
Mr. Alfred Hickman, M.P., on behalf of the Wolverhampton 
traders, and representing the views of the whole of the Mid- 
lands, in favour of the more rapid development of the Indian 
railway and canal system. The conference did well to adopt 
both these resolutions, and if the Government gave that prompt 
attention to them which their importance should secure, the 
industrial position of this country cannot fail to be bettered. 
In pursuance of the same end of foreign trade development, 
the resolution carried on behalf of Bradford, on the motion of 
Sir Jacob Behrens, on the subject of consular reports, is also 
worthy of early and attentive consideration from the Foreign- 
office. Let traders keep the foreign trade steadily before them 
in the resolute manner indicated in these proceedings, and they 
may find that all occasions for complaint will pass away, 


THE BOARD OF TRADE AND RAILWAY RATES, 


“THE question has been under the consideration of the Board 
of Trade tor three years,” remarked the new President of the 
Board of Trade to the deputation from the Railway Rates Com- 
mittee and the Conference of the Municipal Corporations of 
Lancashire and Cheshire, which interviewed the right hon. 
gentleman on the day of our last publication. As the result of 
that consideration we are now to have another measure upon 
the railway rates question laid before the Commons by the 
Ministers of the Crown. In a few days manufacturers and other 
traders wil! be acquainted with its merits. It will be hoped 
that the Bill will be of such a character as will gain for it more 
cordial support from manufacturers than was accorded to the 
Bill which was introduced by Mr. Chamberlain. Probably 
manufacturers will be liable to some disappointment if they are 
expecting a measure of as full and sweeping a character as that 
which the Railway Rates Committee, under the leadership of 
Lord Henniker, are themselves prepared to lay upon the table 
of the House, backed by the names of Mr. Barclay, M.P., and 
Mr. Hunter, M.P. But it would be unwise to forget that half a 
loaf in this matter would be better than no bread. And the 
Board of Trade conceives, rightly or wrongly, that the interests 
of the traders and of the railway companies are, after all, very 
much identical, and they cannot forget that the sum invested in 
the railways of this country amounts to probably some 
£70,000,000 or £80,000,000. Manufacturers, in considering Mr. 
Mundella’s Bill, must not overlook the fact of the powerful 
interests by which the carriers are represented in Parliament. 








LITERATURE. 


Malt and Malting: an Historical, Scientific, and Practical 
Treatise, showing, as clearly as existing knowledge permits, 
what Malt is and how to make it. With full descriptions of all 
Buildings and Appliances, together with detailed Definitions of 
every matter connected therewith, By H. Sropss, F.G.S. 
London: F. W. Lyon, Brewer's Journal Office. 1885. 662 pp. 


Iv a new book on this subject there is necessarily much to 
be said ; for while the old and the new methods are still 
struggling for supremacy, chemistry and vegetable physio- 
logy have in this, as in many other arts, gone hand-in-hand 
in revolutionising the older ideas as to the conversion of 
barley into malt, and the use of malt in brewing beer. To 
a very large extent Mr. Stopes’s book cultivates a field 
which has been little worked, for although a valuable 
feature in his book is a bibliography of the subject ex- 
tending over 159 pages, cnghemad by a list of English 
patents occupying forty pages, there is, we believe, no 
modern systematic work in the English language on malt- 
ing as understood at the present time. He has been able 
to appeal to a vast literature ; but the labour of separating 
that which is useful from that which is but history must 
have been proportionate to the number of references made 
and the difficulty of determining what may really be con- 
sidered absolute, and what hypothetical in the new. 

He divides his subject into five parts, namely historic ; 
the materials and their properties; building and tools; 
processes of manufacture ; literature and statistics. 

We may pass over the historical part of the work as one 
which is of great interest, but not perhaps one for which 
the book will be bought by practical men. The subject of 
the second part is comprised under the heads of air, fuels, 
antiseptics and water, and the commencing remarks refer 
to malting as being a decaying industry in Great Britain. 
Is is a remarkable and curious fact, but it does not appear 
due to anything ‘so much as to change in public taste, 
although the employment of sugar is perhaps enough to 
make the quantity of malt required stationary, Science 
has done something by showing how by proper mashing 
an increased extract may be obtained, but the change’ in 





the character of the beers and ales now generally con- 
sumed, low gravity ales being the rule, has done most, by 
making possible the use of. materials that could not be 
used formerly. Brewing has progressed in England, 
but it is much questioned chains malting has done 
so, many brewers maintaining that the quality of 
malt obtainable in England now is inferior to that of years 
ago, when old methods and old appliances were in vogue. 
It is noteworthy, also, that in these years of agricultural 
depression, when one would have thought English farmers 
would have been on their mettle to keep out foreign grain 
where possible, foreign barley has not only acquired a good 
market in England for malting because of lower price, but 
much of it fetches a higher price than even the eastern 
counties’ barley ; and it would seem that the cultivation of 
higi-class barleys for malting, which used to be one of the 
best paying crops, is an art lost by the English farmer. 
The purchase of foreign barley at the higher price is an 
indisputable fact. Whether malt is really inferior to-day 
to that of a quarter of a century ago may be open to ques- 
tion ; and it is a question difficult or impossible of solution, 
for a brewer is likely to condemn modern malt as inferior 
to the old without remembering the great difference 
between the desired products in the old, heavy, strongly 
alcoholic beers, with many imperfections covered by plenty 
of malt extract and body, as compared with the slightly 
alcoholic, very light or low gravity beers in vogue now, 
and in which imperfections are so easily observable ; and 
not only this, but that the very light ales are much more 
difficult to produce by the English infusion system, especi- 
ally for early use or for bottling, as compared with the 
German and Austrian cooking systems as described in 
the series of articles published by us some years ago.* 

The influence of air on germination and the quantity of 
air at different temperatures and hygrometric states are 
first treated, and Mr. Stopes so far seems to be ready to 
make his book what it pretends to be, though it is 
instructing in his own business. Here it may be remarked 
that the table of expansion of dry air is correct, but the 
method of calculation given when dealing with the con- 
struction of buildings is not quite right. The expansion 
of air is calculated by means of its coefficient ‘0020284 


instead of the formule: V' = V x ee * The difference 
in the result with the range of temperature concerned, 
is small, but it is enough to make 157 volumes 
appear 160 volumes. The author quotes Mr. Le Vau, 
where Le Van is meant. In dealing with fuel, the author 
has a long subject in hand, although the calorimetry of 
fuel is but a secondary matter, for the constituents of 
fuel the products of combustion of which affect the product 
in hand, are of the first importance. Antiseptics 
naturally follow fuel, inasmuch as some fuels provide 
these, as far as the last stage is concerned ; but the proper 
use of antiseptics in the earlier stages is here chiefly con- 
sidered. The character of the water most suitable next 
occupies attention, and the effect of different constituents 
treated, the author apparently agreeing with general 
opinion concerning the superiority of hard water for 
brewing purposes. For steeping water he mentions the use 
of salt, but does not say what proportion, and his index is 
here at fault. On the effect of light upon germination, 
the author differs from M. Daubeny and M. Planchon, 
and, as a result of his own experiments, concludes that 
germinating is most rapid and efficient in the dark or 
behind dark glass, such as dark blue. The minor malt- 
producing grains receive some attention, but barley, the 
chief of malting grains, is treated with great minuteness 
and care by the author in all its phases—from the cultiva- 
tion, through the machines, mills, chemical and botanical 
laboratories, to the malt-kiln and brewery. The author 
treats of the influence on barley of different manures from 
a grower’s point of view, none of them seeming to have 
injuriously affected the grain for malting. It is, however, 
here noteworthy that calcium sulphide, such as may occa- 
sionally result from use of town ashes and refuse on land, 
has been shown to act in this way. 

Malt itself receives special attention; and maltings, 
more especially the kilns, are described and illustrated by 
typical engravings. The Galland and Saladin systems of 
“ pneumatic malting,” as it is called,+ that is to say, malt- 
ings in which artiticial supplies of air are employed to 
remove the saturated air in the malting, are described at 
length, and Mr. Stopes has adopted the system in con- 
junction with his double-floor kilns. He then deals with 
the sizes and costs of maltings, and at much length, with 
illustrated accounts of malting, malt kilns, and malt store 
machinery. There is no doubt that much larger quantities 
of malt can be turned out of a given malting now at a 
lower cost, as compared with a few years ago, but whether 
there is any improvement in the quality of the malt, 
although numerous extra precautions in washing barley, 
washing it in steep, washing store floors, using antiseptics, 
and especially pure fuel, it is not easy to say. Mr. Stopes has 
not given as many or as complete drawings of maltings as 
might be considered desirable, although as we have said, 
typical drawings of kilnsare given. For drawings of conti- 
nental maltings and breweries we may with confidence refer 
to the articles above alluded to, 

We cannot follow the author through his chapters on 
drying, finishing, and storing ; but we may say that his 
book is one which no one interested in the manufacture of 
malt can afford to be without. His index is a long one, 
but it is not complete, although, it occupies thirty-one 
pages. Hundreds of things are mentioned in the book 
that cannot be found by the index. Much of this defect 
is owing to the way in which a lot of things of one subject 
are — under one head. For instance, we find “ Brew- 
ing Processes” followed simply by about 150 page refer- 
ences, and a reader would have to look, perhaps, through 
half these to find the process he wants. This obtains with 
most other subjects, and it is a pity that a book which is 
the result of so much labour should be defective in the 
very important part, the index. 
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CONDENSATION IN STEAM CYLINDERS. 


Ir is possible that no subject connected with the steam 
engine has received more attention than the condensation 
which takes place in the cylinder. The question is as old 
as the daysof Watt. He invented the separate condenser 
to mitigate it, and he added the steam jacket to reduce it 
still further. D, K. Clark, Isherwood, and many other 
engineers have written largely concerning it. Its theory 
is complete, and yet, strange to say, all the information 

asessed on the subject is strictly indirect, and no one 
<nows at this moment precisely what takes place in a 
cylinder, nor will they know until experiments of an 
entirely novel character are undertaken and carried out 
by some competent authority. ‘This ignorance makes itself 
manifest in many ways. The widest diversity of opinion, 
for example, exists concerning the utility of steam jackets, 
about which there ought to be no uncertainty whatever if 
the accepted theory of condensation is really true; and 
extraordinary statements are made by men of no mean 
authority, which it is almost impossible to prove or dis- 
prove. Discussions are carried on by engineering societies 
which extend to great length and are entirely barren of 
results. It is time, we think, that steps were taken to 
settle, once and for all, what is and what is not true about 
condensation. As an example of confusion of opinions we 
may cite the discussion which followed on the reading of a 
very good paper “On the Present State of the Theory of 
the Steam Engine,” read by Mr. Henry Dyer, C.E., M.A., 
before the Institution of Engineers and Shipbuilders in 
Scotland. In the course of this discussion Mr. Turnbull 
spoke in very high terms of steam jacketting. Among 
other things he said, ‘‘ Sea-going engineers would tell us 
that even in unjacketted high-pressure cylinders, after they 
had warmed to their work, there was no accumulation of 
water requiring the use of drain cocks.” If this were true 
in the full sense jackets would not be required. A very 
large quantity of water will find its way through an 
engine without making its presence evident by being 
slapped against the cylinder covers. If any engine ought 
to be free from condensation in the high-pressure cylinder, 
the triple-expansion engine would be that one. But our 
own experience coincides with those of many other 
engineers; and we can positively state that the high- 
pressure cylinder is always drowned with water, with the 
best boilers, and this with the jackets in full work. We 
tested a triple-expansion engine for this very thing last 
summer, and found that whether the jackets were full of 
hot water or carefully blown down, there was no per- 
ceptible difference ; and it was impossible to get a diagram 
free from the influence of water in the cylinder, and the 
indicator cock always blew wet steam. The low-pressure 
cylinder, on the contrary, never betrayed the presence of a 
spot of water, and it was unjacketted. We propose here 
to consider the phenomena as they seem to exist, and to 
direct attention to the line which experiments should take. 

The theory that steam condenses in the cylinder of an 
engine is based on very simple facts. (1) The presence of 
water is recognised by sight when an indicator cock is 
opened, and by the continued dropping of water from high- 
pressure glands. (2) It is proved by direct experiment 
in the following way:--In the accompanying ideal 
diagram, the space A B C D represents the fuil-pressure 
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part of the stroke. The dotted line shows the clearance 
space. Now, given the size of the cylinder, the point of 
cut off B, and the pressure of the steam, we can 
tell the weight of steam required to fill the space. 
Let us take, for example, a cylinder, with 2000 square 
inches of piston area. It will be nearly 50$in. 
diameter. Let the steam be cut off sharp by Corliss 
gear when the piston has made 9$in. stroke. Allow- 
ing din. for clearance space, we find that when the steam 
is cut off, the space A BC Dand that included between the 
dotted and full line equals 10 x 2000=20,000 cubic inches 
=11°574 eubic feet. Let the pressure be 100 1b. absolute. 
One cubic foot will weigh ‘2307 Ib. and 11°574x°2307= 
2°67lb. This is the weight of steam per stroke accounted 
for by the indicator, and we have only to multiply this by 
the number of strokes per hour, and divide by the 
indicated horse-power, to get the weight of steam used per 
horse-power per hour. If now we also weigh the quantity 
of water pumped into the boiler per hour, and divide 
by the indicated horse-power we shall have, if we 
make a deduction of about 5 per cent. for insensible 
priming with a good boiler, and 10 per cent. with a bad 
one, the weight of steam supplied per horse-power per 
hour by the boiler. In all cases the latter figure exceeds the 
former. Thus the indicator showing, say, 13 Ib. per horse 

r hour, the weight of water pumped into the boiler may 

201b. to 25 lb. We have seen that the indicator 
accounts for 2°67 lb. per stroke. The actual quantity 
of steam supplied by the boiler may be 3°67 Ib.* What 
becomes of the difference ? The answer is simply that it 
is mainly condensed by coming into contact with the cold 
cylinder, a small proportion being liquefied by the perform- 
ance of work. This quantity is, however, so insignificant 
that it may be neglected. , ; 

It is very necessary that the bearings of this assumption 
should be fully comprehended ; very often they are not. The 
usual mistake is to mix up al] the cylinder condensing sur- 
faces together—to regard, in a word, the whole cylinder as 
playing the part of condenser. A little reflection will 

* It must be understood that the 3°67 does not represent what will 
of necessity occur; the difference between the steam ted for by the 
indicator, and actually supplied, is a very uncertain quantity, varying 
not only with different engines but with the same epgine under different 
conditions of lgad, speed, and expansion 5 p 
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suffice to show that this is quite wrong. The boiler can 
only supply steam while the admission port is open. The 
moment the cut-off valve closes the cylinder is isolated 
from the boiler, and the steam does its work during expan- 
sion just as though the boiler never existed. During this, 
the expansion part of the stroke, condensation may or may 
not take place. Whether it does or not, however, will not 
affect the weight of steam supplied to the engine, though 
it will affect the power developed, and therefore the 
weight of water salen horse-power. To prevent confu- 
sion we prefer to say nothing about. horse-power, and deal 
only with what takes place per stroke. We have seen that 


if no condensation took place, 2°67 lb. would have sufficed | 


under the conditions laid down. In point of fact, 3°67 lb. 
are needed. Consequently, 1 1b. of steam must be con- 
densed at every stroke by the surfaces of one lid, one 
piston face, and a belt 10in. deep of the cylinder,—or, say, 
5590 square inches, or in see § numbers, 39 square feet. 
The temperature of steam of 1001b. pressure is 328 deg. 
Thus 1 Ib. of steam can give up 883 units, or to 
each square foot about 22°6 units only. Thus it is clear 
that a very small weight of iron will suffice to do all the 
condensing required, if only it is cold enough to begin. If 
its temperature has fallen to, say, 200deg., then, the 
specific heat of iron being about one-ninth that of water, 
each 9 lb. of iron would require 128 units to restore it to 
328 deg., the temperature of the incoming steam. As 


863 . 9 — e2lb. = 


the weight of iron to be heated at each stroke. From 
which it appears that the temperature of the metal need 
not be affected to a greater depth than about one twenty- 
fifth of an inch to account for the condensation which 
takes place. 

This is all plain sailing, and the figures and facts we have 
given are those commonly used to explain what goes on 
inside a cylinder. It is hard to dispute the accuracy of 
such reasoning, as regards single cylinder engines at all 
events ; but the moment we come to apply this line of 
argument to compound or triple-expansion engines with 
jackets, we are beset with difliculties. In the first place, 
the range of temperature will not be, in the high-pressure 
cylinder, more than about 47 deg., instead of 128 deg. 
But furthermore, the steam in the jacket being at least as 
hot as that going into the cylinder, the cylinder walls 
should be maintained at so high a temperature that con- 
densation in the cylinder is impossible. The piston face is 
not jacketted, but the lid of the cylinder usually, if not 
always, is, Under the circumstances it is very difficult to 
explain why condensation takes place, and it is usually stated 
that none, or next to none, does occur; but facts entirely 
refute this, as much as 30 and 40 per cent. of the steam 
being reduced to water,—as much, indeed, being condensed 
as though the engine had but one cylinder; and so doubt- 
ful is the advantage of jacketting, that engineers neither 
know what cylinder to jacket or whether it is worth while 
to jacket all or none. It is vain to dispute the accuracy 
of the statement that condensation takes place, as far as 
the space A B C D is concerned, to just the same extent in 
the high-pressure jacketted cylinder of a triple-expansion 
engine as it does in a simple engine, and to get out of the 
difficulty it is now argued by many eminent authorities 
that the indicator is in fault, and that its statements are 
untrustworthy. From what we have said it will be clear 
that the only practical means we have of estimating the 
amount of condensation which takes place in a cylinder is 
the indicator, There is a theoretical means of arriving at 


there are only 883 units available, 
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the’same end based on the well-known — - theorem, by 


the aid of which we can calculate what weight of steam is 
required to give a horse-power per hour under limiting 
conditions stated for any particular engine. The results 
obtained in this way go, however, to show that condensation 
very often takes place to even a greater extent than the 
indicator denotes. 

But there are further puzzles to be solved. How is it, 
for example, that the low-pressure unjacketted cylinder, 
open at each stroke to the frigorific intluence of the con- 
denser, does not condense steam, but, on the contrary, 
re-evaporates the water carried into it from the inter- 
mediate cylinder? Itis well known that while some 30 per 
cent. of all the steam made bythe boiler may be condensed in 
the high-pressure cylinder, before the cut-off valve closes, 
well nigh the whole of this will be re-evaporated in the 
intermediate, and especially the low-pressure cylinder. It 
may be taken as proved that a cylinder cannot evaporate 
more steam than it condenses, because all the heat available 
for re-evaporation during one stroke must have been im- 
parted to the metal by steam during the preceding stroke 
or part of astroke. Yet we find the low-pressure cylinder 
actually acting like a boiler, taking in wet steam con- 
tinually, and sending it away dry, or at least dryer than it 
was when it got it, the expansion curve often 
rising above the curve normal to the pressure and rate of 
expansion ; and curiously enough, if the conditions are 
such, as they sometimes are, that the low-pressure cylinder 
does not work dry, then it will be found that the line 
rises above the theoretical curve in the high or high and 
intermediate cylinders, A good example of this is supplied 
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by the accompanying diagram, calculated by Principal 
Jamieson, and published in connection with Mr. Dyer’s 
paper referred to above. 

e have said that further direct experiment is wanted 
to settle such problems as those we have cited. The thing 
to be ascertained is the actual rise and fall of temperature 
in the surface of the metal of a cylinder, and we believe 
that this can be done by inserting a thermopile properly 
designed in the cover of a cylinder, and causing it to 
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actuate a pencil moving on a drum, on which the curve of 
temperature would be traced. No doubt the problem 
how to ascertain the temperature is attended with difti- 
culties, but we cannot see that they are insuperable ; and 
those gentlemen who have experimental steam engines, as 
for example Professor Unwin, Professor Kennedy, and 
Professor Smith, of Mason College, would no doubt easily 
devise means of carying out to a satisfactory conclusion an 
experiment of the utmost importance—so important indeed, 
that until it has been made the theory of the steam engine 
cannot possibly be regarded as complete at all points. 

It may be asked how it happens that the triple expan- 
sion engine is so economical if condensation takes place in 
it toso large an extent. We have already given the 
answer to this question more than once. Almost all the 
water resulting from condensation in the high-pressure 
cylinder is re-evaporated in the others, and the resulting 
steam being worked expansively, great economy ensues. 








BRIDGE OVER THE RIVER SUTLEJ. 


WE illustrate above and on page 168 a somewhat remarkable 
bridge, for the construction of which the Indian Government 
recently received tenders. It will be seen that footways are cor- 
structed on the top booms of the main girders, There are twenty- 
seven spans of 150ft. each. 

Materials.—The main girders are to be of steel, with the excep- 
tion of the intermediate vertical struts, the diagonal bracing for 
the central tension bars, the diaphragms of the top booms, and 
those of the end vertical struts, which parts are all to be of wrought 
iron. The cross and longitudinal girders of the lower roadways 
and the corrugated floor plates of the upper roadway are to be of 
steel. The cross and longitudinal girders of the upper roadway, 
the hand-rails, the channel bars of the footways,.and the flooring 
plates, transverse angle bars, and longitudinal T bars of the lower 
roadway are to be of wrought iron. The whole of the rivets used 
throughout the work are to be of steel. The steel and wrought 
iron must be of such strength and quality as to be equal to the 
following tensional strains, and to indicate the following per- 
centages of elongation and of contraction of the tested area at the 
point of fracture :— 

A. B. Cc. 
Tons. 
Steel plates, either with or across 
the grain, angle, or flat bars, not 
less than era ere at 
Ormorethan .. .. .. .. .. 31 
Wrought iron, round and square 
bars, and flat bars under 6in. wide 
Ditto angle, T, and channel bars 
and flat bars 6in. wide and 
upwards ns 60. 0s 0s 0 
SRGHEINEE <5) we. a se) oe s 
Ditto plates across grain .. .. .. 18 na 5 ._ = 
A, tensional ae per i inch; B, percentage of contraction ; 
+P tage o! g' n. 
Strips of steel, whether cut lengthwise or crosswise of the plate, 
bar, or angle bar, heated to a low cherry red, and cooled in water 
at a temperature of 82 deg. Fah., must stand bending double 
round a curve of which the diameter is not more than three times 
the thickness of the piece tested. In addition to this, angle nd 
flat bars must stand the test known at Lloyd’s as the ram’s horn 
tests. Tests for tensile strength are to be made from side and end 
shearings from every plate, and from at least one angle or flat bar 
from every charge of steel. To guard against the occasional 
acceptance of brittle or dangerous steel, the manufacturer is to 
preserve a side and an end shearing from every plate, and an end 
shearing from every flat bar and angle bar, in order that it may be 
tested by bending cold in the presence of the Inspector-General or 
his deputy. Our engravings are so complete that further descrip- 
tion is unnecessary. 
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EXTENSIVE floods have occurred at Ballarat, Victoria, owing to 
the continuous rain. All the low-lying portions of Ballarat East 
were flooded, and on the main road traffic was entirely suspended. 


The water was from 4ft. to 5ft. deep. A Melbourne pa) 





Tr says 
the Bond-street ay oe swept away, and the Grenville-strest 
Bridge, near Alfred » was ilkely to follow suit, 
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ENGINE AND ROOT’S PUMP. 


MR, A. MUMFORD, COLCHESTER, ENGINEER, 


COMBINED ENGINE AND ROOT’S PUMP. 


IN our impression of the 12th inst. we illustrated the new forms 
and method of construction of Root’s blowers and pump, and 
referred to the design of a combined engine and pump now 
being brought out by Mr. Okes, of Queen Victoria-street. This 
we now illustrate by the accompanying engraving, which needs 
no further description than that published in the impression 
already mentioned. 








CAPEL AND GASKILL’S COPYING PRESS, 
THE copying press here illustrated is made by Messrs. J. H. 
Ladd and Co., of 11, Queen Victoria-street, E.C., and for office 
work has certainly much to recommend it instead of the old 
screw press, 





It will be seen that the platen is worked by a treadle lever. 
It issimple, quick in action, takes little room for working, and 
the arrangement of the table, drawers, book places, waterproofs 
and letters, is a very convenient one. The direct vertical move- 
ment of the platen assists this by putting the whole stress on 
the two vertical bars, and thus removing the ordinary press 
frame and revolving screw handle. 








STREET CLEANING IN VIENNA. 
Ir would bevery rash to assert that the public streetsof Vienna, 
as a rule, can com with those of London, Paris, or Berlin, 
either as to cleanliness, freedom from stench, or quality of pave- 





| 





ment ; but, in emergencies like the recent 
fall of snow, as far as the city or inner 
town is concerned, the rapidity with which 
the impediment was removed offers an 
example which might profitably be followed 
in other large towns. 

The cause, however, of the speedy 
removal of this obstruction does not lie in 
any extraordinary display of energy on the 
part of the authorities, so much as in their 
foresight in inserting conditions in their 
contracts with the Transport Company, as 
public scavengers of the city proper, and 
with the tramway company, using the 
Ringstrasse, The former has not only to 
keep the streets swept and watered at 
ordinary times, but, in cases of falls of 
snow, is compelled to remove the same 
as speedily as possible ; first of all from 
the carriage way, or from so much of it as 
does not belong to the tramway, and after- 
wards from the streets altogether. Of 
course there is a certain amount of uncer- 
tainty in submitting a tender under such 
conditions, more especially as this is a case 
in which no amount of personal influence 
can be brought to bear on the officials of 
the Weather Office to induce them to dis- 
close the secrets of their department. And 
it is difficult to see exactly on what basis 
the calculation is made, unless those 
entrusted with the problem have some 
means of substituting an approximate value 
for what, to the uninitiated, seems but an 
element of chance. Nevertheless, taking 
it all round year for year, the company 
has not done badly ; the last few winters 
have been exceptionally free from snow, 
and if the amount of work thrown on it 
this season has been excessive, it has only 
helped to strike an average, and reduce 
the profits of previous winters more nearly 
to the standard on which it must have 
based its expectations, 

Outside the city proper in the other nine 
Bezirks or districts within, and in the 
suburbs without, the octroi lines, very 
little, comparatively speaking, is done to 
clear the roads, excepting in the main 
streets through which the tramways run, 
and in which they have the same obliga- 
tions as in the Ringstrasse. Most of the 
side streets still present a wretched ap- 
pearance, as the vestries, under whose 
control they stand, have not the means, 
even if the traffic required it, to enter into 


| 
such comprehensive arrangements as the City Corporation. 


The pavements throughout the whole of Vienna are under the 
special care of the Haiisbesorgers, or porters, who are bound to 
keep the same free from snow and to strew them with sand, saw- 
dust, or ashes when slippery. Neglect of the former duty 
renders them liable to a penalty ; and, of the latter, subjects 
them to the chance of damages to be paid to arly one falling 
within their boundary. It is an ill wind that blows good to 
no one, and the exceptionally heavy fall of snow in January, 


| came as a blessing to the unemployed. It is said that as many 


as 26,000 men found work in the first days ; but whether this 
be so or not, large numbers who had besieged the town hall for 
employment, or relief, were distributed amongst the several dis- 
tricts with advantage to themselves and to the public comfort 
and quiet. The following data as to the work executed by the 
Transport Company in the inner town will give some ideaof 
what a fall of snow such as the last means in Vienna. The 
area of the streets and open places of the city, exclusive of 


| public gardens, is 9,257,000 square feet, the mean depth of snow 
| was over 2]jin. This, supposing the same to be solid, repre- 
| sents 16,779,470 cubic feet ; but as the partial thaw, which set 
| in almost immediately after the fall, helped to consolidate the 
| mass, the actual quantity removed, calculated from the wagons 
| and carts employed, amounted only to 6,711,788 cubic feet. 





In the removal of this were employed :— 
55,414 day labourers at 1s. 6d... .- «+ «. +. £4,156 1 0 
95,48 two-horse wagons, holding about 60 to 70 
cubic feet, including horses, tipping, &c., per 


Mond at 1a. Od... 1. 0c cc so co ce cc co 5,068 0 0 
583 one-horse carts for narrow streets, 20 four- 
horse snow ploughs, 5 mechanical sweepers .. 475 0 0 


RIS. ex) saw se ds, Saat aw) od xe SA EO 

The speedy removal of such an obstruction, especially when it 
necessitates no extra strain on the ratepayers, is a great boon tu 
the traffic ; but the method of getting rid of it, froma sanitary 
point of view, is open to numerous objections. 

The only waste ground available for so large a deposit is the 
slopes of the river Wien ; and as the majority of the sewers of 
the city, and at least three of the larger districts, empty them- 
selves into this savoury stream at varying levels above its bed, 
their mouths are hermetica!ly closed for weeks to come, until 
such time as the sun has gained sufficient power to liquefy the 
accumulated mass. The anticipation of this gradual process of 


| liquefaction which must precede the liberation of the sewage, 
| and of the fermentation in the sewers, which meanwhile has no 


other outlet than the gratings in the streets, is, perhaps, although 
less patent, more obnoxious than untidy streets and dirty snow, 


| with the certainty that when it melts it will help to remove the 





impurities which its artificial removal only tends to increase. 


TENDERS, 


For new iron foundry for Messrs. W. N. Allen and Co., York- 
street Works, Lambeth. Mr. F, W. Hunt, architect, 27, Upper 
Baker-street, 











&£ 8s. da. 
Mr. Haylock .. «co cs se ce 06 cc cf of of 780 0 O 
Moesere, Bywater .. 2. «2 oc ce cc cc oo « 786 0 0 
BERL OOO 4. cc ce cs ce cc ce ce ce ce CON OO 
Mr. Downs—accepted.. .. «2 oe oe «2 of «« 696 00 

For new offices in Addington-street. 

Messrs, Lathy Brothers .. .. «. «2 «os « « 1860 0 0 
Messrs. Bywater .. .. «+ «2 «2 ce oo 850 0 0 
Mr. Downe .. cc ce co co 8 ce ov 1792 0 0 
Mr. Johnson—accepted .. . 1645 0 0 


For new fitting shop in York-street. 


Messrs Lathy Brothers - 54000 
Messrs. Bywater .. .. «2 cc oe co of of of 450 0 0 
DE aa ce co ae ee 66 06, ce oo om, Ge 8 
pO ee a eee ee a or ee | 








BOYS AND CUNYNGHAME’S PATENT STEAM 
SEPARATOR. 


ONE of the most simple and at the same time efficient modes 
of separating water from steam previous to its passage to a 
steam engine is represented by the subjoined woodcuts. Fig. 1 
represents the external appearance, and Figs. 2 and 3 sectional 
views, Fig. 2 being a vertical section through the inlet pipe, and 
Fig. 3 a horizontal one at the same place. By reference it will be 


Fig. | 





seen that the steam, by passing through the curved pipe 

tangential to the circumference of the chamber, acquires a 

rotating or spinning motion, which speedily separates the heavy 

from the light particles, the water flying off to the circumference 
Fig. 2 
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and the dry steam remaining at the centre, from whe: ce it is 
drawn off to the steam engine for use. We lately had an oppor- 
tunity of being personally present at a trial of one of these 
machines. The steam boiler supplying a steam han mer was 


Fig. 3 
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filled up in order to make it prime, which it did to its heart’s 
content until some 5in. were drawn off, but not a drop reach 
the hammer, the whole being intercepted by the separator. 
Messrs. James Simpson and Co., of Grosvenor-road, have had 
one of these machines at work at the Lambeth waterworks’ 
pumping station at Brixton for some time, and in a letter to 
Mr. J. C. R. Okes, of Queen Victoria-street, in whose hands this 
patent is placed, speak of it in the highest terms as a “thoroughly 
successful instrument based on scientific principles.” The 
patentees are Messrs. Boys and Cunynghame. 








LETTERS TO THE EDITOR. 
(Continued from page 167.) 


GOOD AND BAD WORK, 

Srr,—I have read attentively your recent article on the above 
topic, and while agreeing with a portion of it, I desire to comment 
on more of it. Your argument, as I understand it, is that as there 
is no more profit on bad than on good work, there is not even that 
excuse for damaging our credit in foreign markets by we cham | 
rubbish. On this I must join issue with you. I am_a profoun 
believer in cause and effect. All depends upon either of two points, 
viz., the meeting of an existing demand or creating a new one. 
The first is the easiest, and is attended with the quickest results; 
whether it is the most successful in the long run is quite another 
matter. Carpe diem isthe maxim now-a-days. Besides, why need 
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any man trouble himself, and spend a lot of his capital and his 
time making a good reputation for himself? Others, through, I 
might say, generations, and at infinite cost and unceasing labour, 
and the most scrupulous honesty and honour, made world-wide 
reputations for their trade name; and cannot Tom, Dick, Harry, 
Messrs. Swindlem, Cheatem and Co., ct hoc genus omne, use their 
trademarks and forge their brands with impunity? 

Apart from this, however, what is to be gained by making the 
general run of export machinery, or for that matter, the home 
article, any better than itis? The user wants what is cheap; as 
long as it does some work, and looks to have lots of metal in it, 
that is all that nine out of ten purchasers want. I have many 
years’ engineering experience, and I have over and over again 
discussed matters with manufacturers, and the reply is invariably 
the same—a low-priced article is what sells. 

As to such questions as that of boring fly-wheels and turning 
shafts accurately to gauges, the use of and the working to such 
accurate instruments involves both more time and nicer perception 
of sight and touch than can be had from the average British work- 
man in the present day. Piecework, too, won’t “‘run toit.” To 
bore the eye of a fiy-wheel to fit, say, a 34in. shaft, will need 
repeated adjustments of the boring tool. It is much more expe- 
ditious and off-hand to set the tool to take a good slashing cut 
“full” of the dimension, and run it through and have done with 
it, than to mess about with gauges and a tool not often used 
now, the spring tool. 

I have seen, of course a great many years ago, wheels fitting 
ales so nicely that when greasy the axle would scarcely go into 
the eye, and yet which would run round on it with a touch of the 
finger, the axle when wiped shining like silver so burnished was it; 
cylinders likewise bored out smooth as g'ass, being finished finally 
by a broad-edged spring tool. Now-a-days the piston is left to 
smooth the cylinder. 

The reformer’s task is usually both a thankless and a hopeless 
one, and after all, if the is satisfied and the producer 
makes money, what more need be said? If eminent manufacturers 
in like manner choose to stand passive while their reputations are 
being destroyed by unprincipled swindlers—as, for example, see 
your correspondence columns—what sympathy do they deserve ? 
One ounce of action is worth a ton of lamentation and grumbling. 
I think it probable that posterity will call the present the grumb- 
ling and cheating age. 

February 22nd. 








S1r,=-I have waited to see if any master or workman would 
assist in the solution of your query ‘‘Good and Bad Workman- 
ship,” and, considering the importance of the question, it is sur- 
prising that it has not received more attention. Technical education 
will do doubt supply a long felt want. But I maintain there is not 
sufficient encouragement given to the artisan. Some people will 
say he may become a foreman and possibly an employer; but as 
the years go by and he finds the chance of rising as far off as ever, 
he will turn his attention to something else. It may be music. 
Politics, at least, it would be easy to name as a subject that would 
have the effect of drawing his attention from his work. Now, Sir, 
human nature is the same everywhere, and if a master finds a 
pleasure in accumulating medals and other honours, it would be 
only reasonable to give his workmen something to strive for. 
Piecework I believe the most practical remedy. And to those who 
think it impossible to turn out good work by this means I would 
refer to the principal locomotive makers in this country. Something 
might also be done in this direction. Suppose a draughtsman was 
appointed to receive suggestions from the workmen, it would be 
his duty to forward the good points to head-quarters and give his 
advice to those who found a difficulty in putting their ideas on 
paper. This could be done in such a friendly manner that there 
need be no ill-feeling between the foreman and men. I only make 
this suggestion, and hope abler pens than mine will draw upa 
scheme, After such a letter as this it would be unnecessary to say 


am A WoRKMAN, 
Sheffield, February 23rd. 





GOOD AND BAD CHAINS, 


Srr,—It is impossible to read your admirable leader on “‘ Good 
and Bad Chains,” in your issue of the 19th inst., without siezing 
the first opportunity of thanking you for it, not more for the great 
good such an article is calculated to effect upon the chain and 
anchor trade in general than for the — good. No stronger 

wer than your able criticism upon the masterly activity of the 

New British Iron Company in connection with the recent chain 
frauds could have brought the present disgraceful condition of 
affairs in the chain trade to the notice of the public in such a sub- 
stantial manner. 

In confirmation of your remarks we may mention that for the 
last twenty-five years we have been endeavouring to establish a 
special brand of high-class crane chain and chain cables, which has 
been duly registered and is well known in the trade as ‘* Al Special 
Best Best J. W. and Co.” This chain is made from iron of a spe- 
cially high quality, prepared for this company only. Nevertheless, 
we are constantly confronted with and annoyed by persons 
endeavouring in some way or other to pirate this brand as a 
whole or in part, and pass off inferior chains for it. Some 
time ago, and at great trouble and expense, we obtained an 
injunction against a late firm in Tipton to restrain them from 
infringing this very brand; and now in the case so justly 
complained of by the New British Iron Company we find 
the test certificate given with the chain is endorsed with the 
letters “J. W.,” which is to some extent calculated to lead 
our customers to suppose the chain may have been in some way 
connected with our own specially branded chains, the present 
selling price of which is 23s. 6d. per cwt. for jin. short link, and 
18s. 6d. per cwt. for 2in. chain cables, as against about 11s. and 9s. 
per cwt. for rubbish of the same size, and intended to represent the 
same quality, though, of course, the price paid for both the iron of 
which it is composed and the workmanship is less than half that paid 
by us for chains made of our ‘* Al Special Best Best J. W. and bo.” 
brand. We are induced to refer to the matter of prices by the 
remark in your leader, and hope it may do something to bring this 
crying evil more forcibly before the public, and that they may 
understand how difficult it is to raise the standard qualities of 
chains by individual erterprise. We may, in conclusion, say that 
we have now for some time allowed the largest portion of our 
ordinary cable works to remain idle rather than attempt to com- 
ord for a trade which, owing to the many pa an ag ry tacitly 

1eld out to unscrupulous makers, is being gradually, but surely, 

ruined, and out of which we doubt if any honest maker can get 
even change for a sovereign, no matter how = his machinery 
may be. JOSEPH WRIGHT AND Co. 

Tipton, February 23rd. 





RIVER STEAMERS. 


Str,—In reading your interesting account of ‘‘ Steamers for the 
Nile Expedition” in your issue of the 5th inst., allusion is made to 
the system of constructing steamers in separate pieces, and bolting 
them together at their destination. 

As the following may interest some of your readers, I will, with 
our permission, describe a method adopted by me some years ago. 
a 1872 I designed a small steamer for the Upper Amazon River, 

which was built for me by Messrs. Priestman Brothers, Holderness 
_ Foundry, Hull. Length, 90ft.; beam, 12ft.; depth of hold, 
4ft. Gin., in eight separate pieces. At one end of each piece was a 
strong inside angle iron and a bulkhead, at the other an angle iron 
oily. They were sent by rail to Liverpool, and shipped in the 
s,s. Ambrose. On arriving at Para two pieces were, with the angle- 
iron ends joining, bolted together on the steamer’s deck; the bolt 
holes in the bulkhead ends were plugged with wood. These two 


brought together in the water, the plugs punched out, and the 
bolts put in through the angle irons and double bulkhead, thus 
forming the hull with iron deck complete. The boiler was next 
lowered into its place, and all other fittings belonging to her, in- 
cluding deck cabins, paddle-boxes, and awning, all of which were 
of galvanised iron. The Ambrose arrived one day and left the 
next, but this was ample time to do what was required. I believe 
this to be the first steamer built on the system of bolting the 
sections together. J. M. SMAtEs, M.E, 
Leavesden, Watford, Herts, 
February 23rd. 


CONSTRUCTING STONE OR CONCRETE PIERS OR BREAKWATERS, 


S1r,—I shall be glad if you can find room for the enclosed in an 
early issue of your valuable paper. As will be apparent from the 
illustration, it is a proposal to construct piers or breakwaters with- 
out the use of cranes or other expensive machinery. It is proposed 
to form an inclined plane at the shore end of the pier or breakwater 
to be constructed, having two or more rails, as may be necessary, 
laid and secured firmly on its upper slope. The blocks of stone or 
concrete to have grooves on two opposite sides to the gauge and 
transverse section of the rails, which will thus serve the double 
purpose of guides, as the blocks slide into position by gravitation, 
and ties, to prevent any tendency to lateral displacement by the 
action of the waves. When one inclined course of blocks has been 
laid, rails to be placed in the prepared grooves for the next course, 


has arrived at from reading the description of argular velocity and 
the way to measure it, given in page 3 of Rankine’s ‘‘ Prime 
Movers,” prove conclusively that, whether writing or reading, 
‘*Pynx Gryph” never thinks. However much I may differ with 
Rankine on other points, I agree with all he says about angular 
velocity. 

If “‘Pynx Gryph” will substitute the works of Rankine for the 
name of Rankine, I admit freely the truth of his description of my 
feelings. I never either knew Rankine or had any written com- 
munication with him, so that I can feel neither good or ill-will 
towards him. All my acquaintances who did know Rankine speak 
of him in terms of the most affectionate esteem and respect, in 
which no doubt I should have cordially joined if I had had the 
lap eed of knowing him. Neither the writer of a book himself nor 

is friends should take offence at honest criticism. Does ‘‘ Pynx 
Gryph” think my adverse criticism of Rankine’s investigations on 
fluid impact unjustifiable ? 

** Pynx Gryph” now plainly states the assumptions on which his 
curve is constructed. The radial velocity of flow is to be constant 
and equal in value to the tangential velocity of the orifice. If 
“*Pynx Gryph” had the slightest appreciation of the laws of hydro- 
mechanics he would know that he has indeed got himself into a 
‘beautiful muddle.” With your permission I will endeavour to 
make this clear to him. ‘‘ Pynx Gryph” states that the area of 
the pipe isto beconstant. Since the pipe is supposed to be running 





full the relative velocity must be constant. This being so, how 














and so on. 
giving greater strength and stability to the structure, or they may 
be withdrawn when the blocks are all in place, and the grooves 
filled up with cement or bituminous asphalte. Old railway rails 


stone guides might be used. ‘The latter would not require removal, 
and their use would obviate any possible objection to the use of 
iron in such structures. The illustration shows the outer faces 
only, to be constructed of blocks, and the intervening space filled 
up by tipping in concrete; but it is easy to see that solid blocks 
might be used throughout, bonding with each other securely, as it 
is possible to give the blocks a good horizontal bearing. The adop- 
tion of this mode of construction for piers and breakwaters fos 
reduce the special skilled labour and supervision now requisite to 
a minimum, and consequently reduce the cost, while avoiding any 
necessity for delaying the work in consequence of rough weather. 
W. GaLton, A.M.I1.C.E. 

Castle Chambers, High-street, Sheffield, January 13th, 





MACHINE-CUT FILES. 
Si1r,—To detect machine-cut files, with a piece of chalk mark 
the angle of slope of the first cut on the file near the point, and 
again near the tang or handle end of the file, as shown, and if 





Fd / 
the teeth run in exact parallel the file is machine cut. In cutting 


with the machines, the angle at which the chisel starts is main- 
tained all the length of the file, and the cuts must in consequence 


be parallel—whereas, in hand work the hand of the workman 
moving radially with the wrist as a centre necessitates a slight 
deviation from the exact parallel in every tooth—creating a con- 
siderable divergence in the angle of slope on the length of an 
ordinary file. This deviation can be very readily detected by the 
eye on a hand bastard 14in., but holds equally good on narrow- 
pointed—fiat—files ; and, although not quite so plain to the eye, 
may still be easily detected by aggravating the length of the lines 
with two straight edges, as shown on the above illustration, and if 
the lines do not run parallel the lengthening of the lines will 
show the divergence at once. The above rule only applies to the 
first cut and not to the finishing cut, as the man’s wrist works 
quite differently in this cut. If the finishing cut has been done by 
machine this can readily be detected by observing that the first 
few strokes at the point of the file will be of the same pitch of 
tooth as further up in the file; whereas the hand cutter for the 
first few strokes does not so strike so heavily, but, so to speak, 
feels his way gradually, and makes, consequently, finer teeth than 
when he gets further up into the body of the file. Many files are 
sent out with the first cut done by machine and the finishing cut 
by hand, so that the safest test is to try the first cutting angles, 
and not decide because the file is finished by hand that it is all 
hand cut. If both tests are applied absolute certainty can be had 
as to whether the file is entirely hand cut or not. Machine work 
in file cutting is, of course, more regular than hand work, but all 
practical users know this has nothing to do with the wearing pro- 
perty of the files, which are bought for use and not for ornament. 
Although it has been somewhat difficult in the past for users of 
files to detect the machine-cut file from its appearance, we do not 
believe there is so little difference in the wearing properties of the 
two files but that, when the matter is gone into, conclusively 
— the er of the hand-cut file in wear. We produce 
nd work only, and may be considered prejudiced. 
‘ DicksoN BROTHERS AND Co, 
Waverley Works, Sheffield, February 22nd. 





REACTION WHEELS. 
Sir,—I know by seeing your mdence columns that 





pieces, forming a complete watertight cistern, and capable of floating, 
were lowered into the water; the six other pieces were paired in 
the same way, making four floating sections in all. These were 


correspo! 
*Pynx Gryph” is a voluminous writer. Probably also he is a 


The rails may be made to dovetail into the blocks, | 


| of the wheel should be equal: 
could be adapted to the required purpose, as shown, readily, or | the sections made by planes perpendicular to the curve of the 
| Pipe are 





great reader. The contents of his letters, and the conclusion he 





can the radial absolute velocity be constant? In order that the 
latter may be constant, would it not be necessary that the areas of 
all sections of the pipe made by cylinders concentric with the axis 
They cannot be so if the areas of 


equal, 

Pynx Gryph” states the radial velocity, which is in accordance 
with his theory also the absolute velocity of flow, will be equal to 
that due to the net head of water. In order that this may be so, 
the area of the orifice of discharge must be equal to that of the 
pipe, and as the water is to leave the wheel with an absolute 
radial velocity equal to 2h, it will have passed through the 
—_ without losing any vis viva. How then can it have lone any 
work? 

In all descriptions of reaction wheels which I have seen, the 
tangent to the curve of the arm at its extremity, when a curved 
arm is used, is shown to be parallel to the tangent to the path 
of the orifice. ‘* Pynx Gryph’s” curve cuts this at an acute angle. 
The relative motion of water and wheel will be unaffected if we 
impress upon both the water and the wheel velocities equal and 
opposite to those of the wheel. At the distance p from the centre 
the relative velocity will have a component = a/2gh parallel to 
the direction of absolute radial velocity of outflow, and a tangen- 


tial velocity equal to ? eee, In the figure let ABAD repre- 


sent in magnitude and direction the absolute radial velocity and 
the tangential velocity re- 
spectively. Complete the 
parallelogram ABC D, 
and jon AC. Then AC 
will represent in magni- 
tude and direction the 
relative velocity of flow. 
If A represents the angu- 
lar interval between a 
radius corresponding with 
the direction of the abso- 
lute velocity and a radius 
passing through the point 
in the relative path dis- 
tant p from the centre, the 
angle B A D will be equal 


to ot 6, and the angle 
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CBA to 5-6, The angle CAB is the angle which the direc- 
tion of the actual relative velocity of flow must make with the 
direction of the absolute velocity, and must therefore be equal 
to the angle, which the tangent to ‘‘ Pynx Gryph’s”’ curve at the 
point p @ makes with the same line of direction. Callit@. We 


then have— 
sin. CAB_ sin, d _ tangential velocity _ p, 
Se = =) 


sin, ACB ain (; ne % 6) absolute velocity 
p cos. 6 

tan. > = R_ psin. 0 oo sare « & 
A molecule of water has to describe the radial interval p in the time 
f=, Since this is also the interval in which the corresponding 
N2ghy 


whence 


arc is swept out with the velocity aside, we have 


ont igh; , fof. 
‘ R *~A2gh, ® 
so that the polar equation to “‘ Pinx Gryph’s” curve is p = R 4, 
the absolute radial path being the initial line and the pole at the 
centre of the wheel. Now, the angle which the tangent to the 
curve at any point (p @) makes with the initial line is equal to the 
sum of the angle @ plus that of the angle between the tan- 


6 
gent and the radius vector, which is equal to tan.—! p i 
tan, ~? a and we have for the corresponding value of ¢ the equa- 


tion tan, @ = tan, (@ + tan.-1 P) 


R sin, @ + p cos. @ 


R - psin, 0 nee @ 
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which is more than double the value given by equation (1). Since 
the angle at which the radius vector cuts the tangent to the curve 


is equal to tan.~} 4 this angle at the extremity is equal to 


45 deg., and therefore the tangent to the curve also cuts the path 
of the orifice at an angle of 45 deg. 

If ‘‘ Pynx Gryph” cannot detect any error in these calculations, 
he ought in your next issue candidly to acknowledge:—(1) That 
the curve designed by him would not allow the water to flow out 
in a straight line when the wheel is moving at the assigned velocity; 
(2) That if it did, no work would be done by the issuing water 
itself, and that therefore the rotation of the wheel must have been 
caused by some other force than that of the water. 

‘*Pynx Gryph’s” belief that the water in the experiments to 
which he refers did not rotate must be due solely to errors of 
observation. Has ‘‘Pynx Gryph” taken the trouble to calculate 
what would be the central dip in the experiments to which he 
refers? It might be too small to admit of easy detection. 

Ido not assume certain things to be true which other engineers 
maintain are not true. I have given demonstrations that certain 
things are true, and no engineer has as yet been able to find a flaw 
in those demonstrations. Why does not ‘‘Pynx Gryph” tackle 
my demonstration that the relative velocity after impact is not 
equal to the relative velocity before impact? 

If ‘*Pynx Gryph” will think again over his challenge he will see 
that he has proposed an absurdity. Experiments proving that 
certain turbines working drowned do not give more than 50 per 
cent. efficiency, do not prove that turbines cannot be designed 
which will give 70 per cent. efficiency. In my work on water wheels 
I have pulled to sed Professor Th ’s calculations on the 
results of the Ballysillan test. Why does not ‘‘Pynx Gryph” 
endeavour to prove that Professor Thomson is right and I am 
wrong’ WILLIAM DONALDSON. 

2, Westminster-chambers, February 22nd. 








UNAPPROVED ARMOUR-CLADS, 


S1r,—Your article on the above in last weck’s issue, showing as 
it clearly does the weak points in the design of the two projected 
armour-clads Nile and Trafalgar, will, I trust, aid materially in 
directing public attention to this all-important subject ; for upon a 
comparison being made between the latest types of vessels either 
built or building in our dockyards, with those of several European 
Powers, it is apparent that our ships are not the most formidable 
afloat, as is fondly imagined by nine-terths of our countrymen, 
but are decidedly inferior, alike in size, thickness of armour, and 
weight of guns. 

In addition to the cases cited by you last week of the two Italian 
ships Italia and Lepanto, there are several French ships of the 
Formidable type, which exceed in those points the latest of our 
Admiral class, viz., the Camperdown. This will be seen by the 
particulars and accompanying sketch, representing the two 
classes, about the respective merits of which so much has been 
written. The French ship has an armoured belt—shown shaded 
—extending from stem to stern, whilst the English ship has an 
armoured citadel amidships only—shown shaded—the ends being 
wholly unprotected. 

Now having visited and examined both, in my humble opinion I 
can endorse the statement of Lord Charles Beresford when he said 
he would prefer, in case of need, taking the French ship into 
action in preference to that of his own country. Therefore while 
such adverse opinions are being expressed both by naval captains 
and constructors, it is high time, as you suggest, that a properly 
constituted committee should be appointed which should settle 
the whole question of design, and so reassure the public mind. 


ai 













H.M.S. CAMPERDOWN 





SAS 





H.M.S. FORMIDABLE 


Formidable. H.M.S. Camperdown. 
Length .. . 842ft. 6in. oo «« Sa 
Breadth .. .. oft. es 68ft. 6in. 
Displacement. . 11,159 tons. .. 10,000 tons. 
Armour :— 


Steel belt from stem to stern 
varying from 21gin. in middle 
to 13}in. at ends, armour 
deck, S}in. at ends, 4in. over 
machinery, 3 barbettes cased 
with steel plates 15}in. thick. 


Steel faced belt amidships 1éin. 
and 18in, thick, protective deck, 
2}in. thick, 2 barbettes cased 
with l4in. plates. 


Armament :— 
3 75-ton, 12 5hin., 10 Hotch- 4 63-ton, 6 6in., 12 6-pounder, 
kiss guns. and 4 Gatlings, 


Indicated horse-power 9000 co cc ce co 9800 
Speed, estimated .. 154 knots. 16 knots. 


London, N.W., February 28rd. Q. 





ROTARY ENGINES, 


Sir,—Although your correspondent, ‘‘ Long Connecting Rod,” in 
his letter of January 15th invites discussion of this subject, neither 
he nor any other reader has thought fit to notice my letter in your 
issue of the 5th inst. This is disappointing, especially in the face 
of the excellent article on ‘‘ Rotary Engines” which appeared in 
the same impression, aud would lead one to suppose either that a 
very persons pe the great advan attendant upon their 
use, or that such a discussion is objectionable to those interested in 
high-speed engines of other types. 

Of the device put put forward by a correspondent in your cur- 
rent issue as a ‘‘truly rotary engine,” I should like to say a few 
words, b if the gentl who signs himself ‘‘ H.” truly 
believes what he has written, his ideas of rotary and reciprocating 
motions must be very strangely mixed. To begin with, he claims 
to have in the machine he describes an engine in which ‘‘al! the 
parts move in circles at a uniform velocity,” which, he says, may at 
first sight appear impossible; and I confess that so far as this par- 
ticular device is concerned, neither first nor second sight has 





enabled me to see in it anything but an impossibility. Let us sup- | 


pose the diameters of the circles described by the crank pins to be 
lft. It is then evident that the cylinders A A! move from 
right to left a distance of 1ft., and back again 1ft., while the 
crank pins are traversing the circumference of the circle, viz., 
3'14ft,—that is to say, the crank pins move through a distance 
about one-third more than the pistons in a given period of time. 
Will your correspondent kindly explain how this is accomplished 
if, as he says, all the parts move with a uniform velocity? 
He also claims that the alternate acceleration and retar- 
dation of the moving parts is here entirely overcome, but 
I fail to see how a piston, or indeed any mass, which is driven 
by a force alternatel on from opposite ends, can by any 
possibility have a uniform velocity, any more than that a point 
can travel in a straight line and in a circle at one and the same 
time, The fact of the cylinder and piston swinging round during 
‘the stroke does not, in my opinion, contribute to this state of 
things, any more than the fact of a marine engine being tossed 
‘about in a rough sea would influence the conditions of changing a 
reciprocating into a rotary motion. 

_.Tam unable to inform your coneruennint whether or not his 
‘idea is new; but so far as can be seen, I fear it is far from possess- 
‘ing the essential features of a “‘ truly rotary engine,” and even as 





a reciprocating engine, although there are grouped together four 


— in a very small space, it still retains an objectionable 
eature, viz., a dead-point, which would not be allowed to exist in 
any properly constructed engine of the latter type having more 
than one piston. 

A truly rotary engine must have its piston, or equivalent, always 
acted upon in one direction; must have its centre of motion and 
centre of gravity at one common point; must have no dead-point, 
and must be constructed to reverse quickly; and when such an 
engine is forthcoming without the well-known objections hitherto 

tered, great y is certain to result. 

February 23rd. Lone STROKE, 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 13th. 

THE utmost interest is felt in the talked of syndicate among the 
Trunk lines: in reference to the anthracite coal traffic. Several 
combinations are talked of in railroad circles. The syndicates 
controlling the reorganisation of the Reading have agreed on 
essential points, and the work of righting complications of that 
road is progressing satisfactorily. The purpose of the reorganisa- 
tion, besides lifting the road out of its financial distress, is to come 
into harmonious relations with the Pennsylvania Railroad Company. 
The syndicate is also undertaking to establish harmony between 
the anthracite coal interests. The Reading is interested in the 
great combination. It is also intended to exercise control over 
the soft coal traffic. It is rumoured the syndicate represents 
500,000,000 dols. of capital, although it is probable this is far in 
excess of the actual capital interested. The Pennsylvania Company 
has for years contemplated the securing of the Reading properties. 


So far the anthracite combination has made no practical progress | 


towards a combination, and is waiting for the settlement of the 
railroad questi The gers of the various Trunk lines and 
coal interests recognise that no possible patchwork can maintain 
interest, and that nothing but a syndicate uniting all divergent 
interests wil] be sufficient. The opinions of leading brokers are not 
in accord as to the possibility of such a syndicate, or of the per- 
manency of any such combination even if accomplished. 

The difficulty between the Pennsylvania and the Baltimore and 
Ohio companies is still unsettled. The presidents of the various 
trunk lines have been endeavouring to establish a division of east 
bound freights, but have not yet succeeded. Everything is in an 
unsettled condition, as regards railway traffic, but the money 
interests are not alarmed, feeling that the details can be harmo- 
niously adjusted in time. The iron houses report a great deal of 
inquiry for old material and scrap, and orders are far in excess of 
supply. Inquiries are in hand this week for large quantities of 
Bessemer and Spiegeleisen, but at present prices no contracts will 
be placed. Inquiries are in hand also for between 60,000 and 
70,000 tons of steel rails, one-third of which is wanted in the 
South, and the balance in the Middle and Western States. The 
rail makers will not increase production at present. The wrought 
iron pipe makers held a session in Pittsburgh yesterday, and 
resolved upon a slight advance in prices. The nailmakers in the 
West will confer with their workmen. Crude iron of all kinds is 
firm, and prices are upward in tendency. Bars, plates, and sheet 
iron are firm, but only in moderate demand. Bridge building 
requirements are coming in, and contracts for large amounts will 
be placed during March. Two new rolling mills are to be built, 
and blast furnaces throughout Pennsylvania are to be put into 
better repair for an increased production, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE newest item of trade this week is that the Ettingshall Iron- 

works, near Bilston, the property of the Barbor’s Field Iroa 

Company, are about to be re-started. They have been acquired on 

a long lease by the Birchills Hall Iron Company, Walsall, and will 

be set going on black sheets. The works comprise four sheet mills 

and a considerable forge. The re-start of this concern is another 
evidence of the desire by galvanised sheet-makers to become their 
own black sheet makers also. 

Preparations are being pushed forward by the Wolverhampton 
Corrugated Iron Company, and Mr. E. Farnworth, who will trade 
under the title of the Shrubbery Iron and Steel Company, for the 
early re-start of the Shrubbery Ironworks, Wolverhampton, and 
which I some weeks ago reported had been taken over for black 
sheet iron manufacture. 

Messrs. G. Adams and Sons, of the Mars Ironworks, are also 
losing no time in the laying in of their new plant and machinery 
with which they intend to enter into the galvanised sheet business. 

The Victoria Ironworks, Moxley, near Wolverhampton, which 
form a section of the works formerly in the occupation of Messrs. 
David Rose and Sons, are about to be started upon small rounds 
and merchant bars by Messrs, Simcox and Horton, two practical 
ironmakers. 

From the reports brought to Change in Wolverhampton yester- 
day and in Birmingham to-day, it was evident that more sheet 
orders might be obtained if makers were prepared to accept all the 
inquiries which are reaching them. Common singles for merchant 
purposes are freely offered at £6 2s, 6d. upwards, but some con- 
sumers are attempting to buy belowthis, The minimum quotation 
for galvanising singles is about £6 5s,, and doubles are plentiful at 
£6 10s. upwards. 

Some of the best markets at date for best thin sheets are the 
Australias, Canada, and certain of the continental countries. 
Quotations keep at £10 to £11 for working-up qualities, and £11 to 
£12 for stamping sorts. But actual selling prices are less than this. 

As to marked bars, the standard quotation of £7 10s. per ton 
remains in force, but other bars of very good quality can be pur- 
chased at £6 to £6 10s., whilst common iron is obtainable for £5 at 
the works, 

Strip iron is selling at, for common qualities, something less 
than £5, and common hoops may be had at £4 17s, 6d. up to £5 5s. 
Instances were related this—Thursday—afternoon in which firms 
who had lately quoted £5 10s. for a certain class of merchant iron, 
and had, as they thought, made sure of the order by their low 
price, found that the contract was actually placed at £4 15s. per 
ton! Yet for this same iron some twelve months ago £6 10s, was 
being obtained. 

Stocks of pig iron are mostly large, Quotations for all-mine, 
hot-air, pig iron stand at 55s., 57s. 6d., and 60s. per ton, according 
to quality; part-mine, 45s, and 46s, 3d.; common iron, 35s. and 
37s. 6d. per ton. Actual selling prices for first and second-class 
sorts are, however, generally 2s. 6d. per ton under these quotations, 
and for common iron 2s, 6d. to 5s. per ton. Hematites occupy the 
stronger position on the market at 53s. per ton. 

The managers of the Associated Collieries upon Cannock Chase 
have held a meeting to consider the advisability of serving the men 
with notice for a reduction in wages. The bulk of the meeting 
were, however, not favourable to the proposition, and the matter 
stands over for further consideration, 

A charge of dynamite which was being used in removing the 
lining of a converter at the Spring Vale Steelworks, Bilston, of the 
Staffordshire Steel and Ingot Iron Company, unexpectedly exploded 
on Monday, and caused serious injuries to two men. One of them 
has since died. The only explanation of the accident which is yet 
feasible is that the converter had nm in active operation on 
Saturday and had not cooled down sufficiently to allow of the 
removal of the lining being carried on with safety. 

Several constructive engineering firms in this district are awaiting 
the letting of a contract from the Indian State Railways one 
something like 6000 tons of ironwork mainly of the bridge an 





roofing order. Amongst engineering firms generally here the 
opinion seems to be that there is plenty of work about, but the 
complaint is that prices still continue so low as to make its accep- 
tance scarcely profitable. Specifications are just now out for a 
good deal of railway bridge work ; one railway company is asking 
for something like 1800 to 2000 tons of ironwork. Engineering 
firms are tendering freely, and it is not at all unlikely, from what 
I hear, that the work may come into this district. 

Up to quite recently some South Staffordshire exceptional 
engineering firms have been kept active upon home orders for rail- 
way crossings and dredger work. On castings for engines and 
machines of various descriptions other firms ave at date having a 
fairly good run. 

That part of the ironwork of the recent Antwerp Exhibition 
structure that recently went down in the Mersey whilst in transit 
to Liverpool was fully insured. Some parts of it have been re- 
covered, and the mishap wiil, fortunately, cause little loss to the 
contractors—a James Bridge firm—and but little hindrance in the 
completion of the Exhibition at Liverpool. As the week closes, 
scientific evidence is expected to be forthcoming as to the cause of 
the recent accident on the site of the new structure, since several 
engineering experts have given their attention to the matter. 

The London and North-Western Railway Company is making 
considerable progress with the y arrang ts for carrying 
out the proposed alterations to the Smethwick stations. The 
work, it is expected, will be commenced in April. 

The makers of cultivating tools for export are better off as 
regards the amount of trade doing than many other manufac- 
turers. South American orders are numerous, and the Australian 
market is moderately active. There are a good many inquiries 
from India, chiefly for tea-planting tools, and Messrs. Edwards 
and Sons, of the Griffin Works, Wolverhampton, have some good 
lines for their special make of this class of goods. 

Reports sent home by hardware travellers in London and cer- 
tain of the large provincial centres testify unmistakeably to the 
severity of continental competition in certain of the industries. 
Careful manufacturers are here and there possessing themselves 
of patterns of imported goods, with the view of imitating them 
as nearly as may be. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—No improvement is still the report from all 
branches of the iron trade; and, so far as anything really in 
prospect is concerned, there seems to be no probability of any 
variation in the report for some time to come. It is scarcely pos- 
sible that the condition of trade can get very much worse, unless 
there is to be some serious commercial disaster. Not only are 
prices lower, but there is also less business doing than during the 
most severe depression of 1879, and the long-continued depression 
is becoming a severe strain upon both makers and manufacturers 
of iron. The excessively low prices at which both pig and finished 
iron are now being offered still fail to stimulate business, and 
apparently offer little or no inducement to buyers to anticipate 
even probable requirements, and transactions are mostly limited to 
simply hand-to-mouth necessities. Occasionally, buyers, when 
giving out orders for present requirements at the minimum figures 
they can get makers to accept, offer to increase their orders by 
forward deliveries overan extended period. But makers, although 
eager enough for present orders, are not very anxious to commit 
themselves very far ahead at the unremunerative rates now ruling 
in the market; and the fact that offers such as these have been 
declined may be taken as some indication of a belief that prices 
are not likely to get very much lower. The probability of any 
material advance, on the other hand, seems for the present to be 
even still more unlikely, and the prospects for the future continue 
very discouraging. 

There was about the usual attendance at the Manchester Iron 
Exchange on Tuesday, and about the usual absence of any weight 
of business doing that has characterised the market for some time 
past. In Lancashire pig iron business to a small extent has been 
done at about 37s. 6d. to 38s., less 24, for forge and foundry quali- 
ties delivered equal to Manchester. For district brands prices 
are very irregular, and there is a margin of quite 2s, per ton between 
the quotations of different brands. The average current prices in 
the market are about 37s, 6d. to 38s, 6d., less 24, delivered here, 
but there is very little business being done, and even where sellers 
in some instances are willing to accept fully 6d. to 1s. per ton 
under these figures, they complain that they are unable to secure 
orders. The excessively low prices now ruling for outside brands, 
which in the case of Middlesbrough iron are lower than have ever 
been known before, also fail to attract buyers here, and there is 
comparatively little or nothing doing either in Scotch or North- 
country iron. 

During the past week there has been scarcely any inquiry at all 
for hematites, and prices have really not been tested, but there is 
no doubt orders could be placed at from 51s. 6d. to 52s, 6d., less 
24, according to, quality, for good foundry descriptions delivered 
here. 

A very despondent tone prevails in the manufactured iron trade. 
There are no orders of any bulk given out, and where there is any 
buying going on it is in small driblets from hand to mouth, which 
scarcely keep the forges going half-time. The average basis of 
prices remains at about £5 2s. 6d. for bars, £5 10s. for hoops, and 
about £6 10s. for local made sheets, delivered into the Manchester 
district, but many of the makers are so anxious to secure orders to 
keep their works going, that for actual specifications to be put in 
hand at once they are prepared to give way 2s. 6d. per ton upon 
these figures. 

The engineering branches of industry remain in much the same 
condition as reported last week, but it may be mentioned that here 
and there, although there is no actual improvement, the belief is 
entertained that the worst has been passed. 

The annual report of the Steam Engine Makers’ Society will be 
ready for issuing to the members at the close of the present week, 
and I have been furnished with a short summary of the principal 
matters with which it will deal. So faras the financial position 
of the society is concerned, the report will show what may be 
regarded as very favourable results considering the exceptionally 
depressed state of trade, and the heavy calls, which, as a conse- 
quence, have been made upon the funds. The society has been 
able to pass through the year and meet all its liabilities with a loss 
on the twelve months’ working of only a little over £600. As 
regards members, there has been a small but satisfactory increase, 
the society being able to record an addition of about 150 to its 
membership, whilst the fact that there has been no increase in the 
arrears of subscriptions as compared with the previous year, shows 
that even with the bad times the society is not losing the support 
of its old members, In the expenditure during the past year the 
payment to unemployed members has been the most serious item, 
and this has been equal to about £1 per member, being an increase 
of 7s. 6d. per member on the previous year. The first half of the 
year showed a slight saving on the society’s operations, but the 
extreme depression in trade which subsequently set in, accompanied 
with the large increase in the number of members thrown on the 
books for out-of-work support very soon brought about an outlay 
in excess of the income, which, as already intimated, during the 
second half of the year amounted to upwards of £600. 

Mr. Miles Settle, of Darcy Lever, near Bolton, the inventor and 

atentee of the new water cartridge for blasting in mines, which 
recently undergone a of pletely ful tests 
under all manner of trying conditions, is perhaps one of the 
best known mining engineers in Lancashire. Certainly he 
has had more practical and personal experience of disastrous 
explosions in mines—one very prevalent cause of which it is 
the object of his invention to remove—than any other mining 
engineer in the kingdom. Mr. Settle has been present at no less 








than nineteen explosions or accidents in mines; and on eleven 





176 


THE ENGINEER. 


Fes. 26, 1886. 








occasions he has been brought out of the pit so severely injured 
that his recovery has been idered almost hopel Indeed, on 
the last occasion, the explosion at the Lycett Colliery, Newcastle- 
under-Lyme, when Mr. Settle had bravely descended to assist in 
rescuing the men, he was actually reported as killed by the second 
explosion which took place in the mine, and short obituary notices 
were published in the Bolton papers. Although very seriously 
injured, Mr. Settle again recovered, and has since added something 
more to the usefulness of his life by the invention of the new water 
cartridge. For his bravery in assisting to rescue the injured at ex- 
plosions, several public presentations have been made to Mr. Settle; 
and having been so much brought into personal contact with the 
perilous conditions under which mining is carried on, Mr. Settle 
has for many years past devoted his attention to arriving at some 
method by which the danger arising from the firing of shots might 
be removed. He was the first to introduce what is known 
as the “lime cartridge,” in 1874; but finding that this was 
too slow in its operation to become a substitute for gunpowder, 
he has since turned his attention to some means of extinguishing 
the flame of the ordinary shot before it could communicate with 
any explosive atmosphere that might have accumulated in the 
workings of the mine. The result has been the water cartridge, 
which is a very simple contrivance, consisting merely of an outer 
casing of some waterproof material, in which the cartridge is 
placed and supported in the centre by a couple of discs, so that it 
is completely surrounded by a jacket of water when the outer 
casing is filled. The water cartridge, when placed in the shot 
hole, is fired by electricity from a small portable hand battery. 
Tests have been made with the cartridge at several collieries with 
eminently satisfactory results. Cartridges containing gelatine 
dynamite have been fired in the most explosive mixtures of gas, and 
on three several times in full barrels of gunpowder, without com- 
municating any flame from the cartridge either to the gas or the 
gunpowder. Mr. Settle has placed the working of his patent in 
the hands of Nobel’s Patent Explosive Company. Some opposition 
has been raised to the validity of the patent, which is being con- 
tested ; but in any case, the water cartridge which Mr. Settle has 
introduced cannot fail to add another important step towards 
removing the dangerous risks which have surrounded mining 
operations, 

In the coal trade the continued cool weather still maintains a 
freely good demand for house-fire consumption, and the pits 
generally are kept on pretty near full time, with the output of the 
better qualities of round coal moving away freely. Common 
round coals are, however, very bad to sell, and most of the 
collieries are so burdened with stocks that sales are pushed at 
excessively low prices. Engine classes of fuel are meeting with 
more inquiry from some districts, chiefly in East Lancashire, 
where in the cotton centres there seems to be more activity, whilst 
the probability that the wages question in the Oldham district 
will for the present be allowed to drop, removes what has hitherto 
been a disturbing element in the trade. In the Wigan district the 
supplies of good slack are at some pits getting rather short, but 
generally there is plenty of engine fuel in the market. At the pit 
mouth best coal remains at about 8s. 6d. to 9s.; seconds, 7s. to 
7s. 6d.; common house coal, 5s, 6d. to 6s.; steam and forge coals, 
fs. to 5s. 6d.; burgy, 4s. to 4s. 6d.; good ordinary slack, 3s. to 
3s. 6d., with best sorts fetching in some cases 3s. $d. to 4s. per ton. 

In the shipping trade house-fire coals are going away pretty 
freely, but for steam coals there is only a very slow demand, and 
ordinary qualities do not average more than 7s. to 7a. 3d. per ton 
delivered at the high level, Liverpool, or the Garston Docks. 

Barrow.—I am not in a position to give a satisfactory report this 
week of the condition of the hematite pig iron trade of this district. 
The demand is very quiet indeed, and the position of trade is not 
much better than it was prior to Christmas, when it will be 
remembered a spurt was experienced on American account. The 
fact of the matter is that at present makers are not offering to sell, 
and it is only in cases where holders of heavy stocks of iron are 
compelled to negotiate purchases that sales are made, and those at 
a price which makers generally are indisposed to transact business 
at. The value of iron is not so firm as it has been of late, and 
mixed parcels of Bessemer are quoted this week at 43s. 6d. 
per ton net at works, for prompt delivery net, with No. 1 
at 44s. 6d. per ton, and forge and foundry iron at about 
41s. 6d. per ton. Sales at this latter quotation have been few in 
number, indeed the sale of the commoner qualities of iron is now 
very much restricted, inasmuch as the demand has so materially 
fallen off that makers have reduced their output of forge and 
foundry iron to 5 per cent. of their entire production. Hopes are 
experienced that a revival will soon be established with America so 
far as the pig iron trade is concerned. It is confidently expected 
that good spring orders will be booked for America for delivery in 
the spring and throughout the season, in order to enable American 
producers of steel to make the 700,000 tons of rails which are said to 
be wanted in the country during the current year. Stocks of iron in 
the Furness district have not increased during the past six months, 
except perhaps in one instance, and that to nota very large extent, but 
in West Cumberland there has beena large increase in stocks, and it is 
noteworthy that upwards of 100,000 tons of iron have been stored 
in warrants. Steel makers are not receiving any new orders of 
moment, and the demand has of late fallen off very much. The 
heavy orders which have lately been booked are for forward deli- 
very. A fair trade is doing in tin bars, and some good orders have 
been placed for Siemens angles and plates, for which purpose the 
plant at Barrow is being considerably extended. Engineers are 
doing a quiet trade. The strike at Barrow has been settled by the 
men accepting a reduction of 6d. per week in their wages. Iron 
ore is quiet at from 8s, 6d. to 11s. per ton at mines, Coal quiet 
and steady. Shipping very inactive. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A SLIGHT dispute has been pending at the Thorncliffe Ironworks 
—Messrs. Newton, Chambers, and Co.,—for some time. It only 
affected the engine fitters and blacksmiths in the ironworks depart- 
mert. The dispute has now been settled by the management 
meeting the men half-way. Mr. George Dawson, managing director 
of the department, stated that if the state of trade three months 
hence warranted it, he should be willing to concede the half now 
taken. The men, considering the offer reasonable, accepted it. 

A series of conferences have been held in connection with the 
Building Trades Exhibition by the Society of Architects, meeting 
at the Artillery Drill Hall, Sheffield. Belgian v. English iron came 
in for a large share of attention. Mr. Butson, a London architect, 
strongly urged upon engineers, architects, and others having control 
over works, especially public works, the expediency of inserting 
binding clauses in their contracts that no goods of foreign manu- 
facture, unless specially specified, should be used upon their works 
under pain of a heavy penalty. Mr. W. C. Fenton, building 
inspector for the Sheffield Corporation, stated that although he 
had seen a great many girders used in buildings in and out of 
Sheffield, he could not say that he had ever yet come across an 
English girder in an English building. Mr. Fenton expressed 
regret that English firms did not lay themselves out to produce 
girders that would be within the reach of English architects and 
builders. In the cases of three large extensions of buildings there 
was not an English girder used; but a great portion of the girders 
used in the new Sheffield Sewage Works had been made at Barnsley. 
It was stated that English steel girders are being largely used for 
warehouse building on the London and Tilbury line; almost all 
railway work, it was stated, was of English manufacture, because 
it had to be subjected to tests under which the Belgian work broke 
down. English companies have now been established at Middles- 
borough and Darlington for the manufacture of girders, and it is 
stated that they can be produced as cheaply here as in Belgium, in 
spite of the low wages and long hours prevalent on the Continent, 





An authority assures me that the pig iron sent from Cleveland to 
Belgium is largely used in this business, and the double carriage 
they paid to take the raw material to Belgium, and bring the 
manufactured guods back to England,-ought to be a point in favour 
of English makers. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Dvrinc the past week Cleveland pig iron has still further fallen 
in value. At the market held on Tuesday last merchants were 
offering No. 3 g.m.b. for prompt delivery at 30s. per ton, or td. per 
ton less than they were willing to take the previous Tuesday. A 
good many sales were effected by them at this figure, but makers 
declined to follow suit, as most of them are working at a loss. The 
prospects of the trade are certainly most discouraging, for although 
the shipments are better, stocks are still increasing. The continu- 
ance of the shipbuilders’ strike contributes not a little to this result, 
and the probability of a further fall in prices makes consumers 
reluctant to buy more than they need for immediate use. 

At Middlesbrough warrants are offered at 30s. per ton, but as 
little as 29s. 9d. has been accepted at Glasgow. 

The increase in the stocks at Messrs. Vonnal and Co.’s stores 
last week were as follows:—At Middlesbrough, 2100 tons; at 
Glasgow, 1633 tons. 

Shipments of pig iron from the Tees are improving. Up to 
Monday night 41,064 tons had been sent away, as against 34,712 
tons in the corresponding portion of January. 

Nothing new has occurred in respect of the finished iron trade. 
Few inquiries are in circulation, and makers continue to quote the 
same prices as have been current for some weeks past. Buyers are 
generally of opinion that less should be taken now that pig iron 
has further fallen, and they give out their orders only in a hesi- 
tating manner. 

It is reported that Messrs. Armstrong, Mitchell, and Co. have 
secured an order from the Spanish Admiralty for two cruisers, 
which are to be completed by the summer of next year. 

The negotiations between the employers and operatives con- 
nected with the shipbuilding industry seem to have made some 
progress towards a settlement. A conference between the repre- 
sentatives of the two parties to the dispute took place at Sunder- 
land on the 18th, under the presidency of Mr. James Laing. The 
operative delegates expressed their willingness to accept reductions 
varying from 24 to 74 per cent., according to the nature of the 
work, instead ot the 10 to 124 per cent. originally demanded by 
the employers. After four and a-half hours of discussion and 
repeated cx parte consultations, the employers handed to the dele- 
gates the following resolutions, which they had passed unani- 
mously, viz.:—‘* The Tyne and Wear shipbuilders, having carefully 

idered the proposals made to them by the men, regret that 
they are unable to agree to them, as being impracticable ; nor can 
they see their way to accept less than their former offer of 10 per 
cent. off the higher-paid men. But being willing to make another 
effort with a view to a settlement, they have resolved to accept 
the following modified reductions :—Off piece-work prices—Platers, 
10 per cent.; angle-iron smiths, 10 per cent.; rivetters, 74 per cent.; 
caulkers, 74 per cent. Off time wages, 2s. per week. The employers 
still express their willingness to consider any particular cases in 
each department in which the reductions would prove unequal, 
both parties being at liberty to bring forward cases, the number to be 
mutually agreed upon. ‘The reductions are to apply to repairing 
work, as usual.” The chairman added that unless these terms 
were accepted, the employers would open their gates to the multi- 
tudes of unemployed workmen who were always about their gates 
clamouring for work. 

The depressed state of the Cleveland iron trade, so far at least 
as pig iron is concerned, will be appreciated when the following 
transaction is known. <A Cleveland smelting firm made a contract 
last week to supply several thousand tons of No, 3 foundry and 
No. 4 forge iron. The price agreed on for the former was 30s. 3d., 
and for the latter 29s. 24d. per ton, f.o.t, or f.o.b. at smelter’s 
works, net cash the Monday after delivery. This was about the 
lowest sale on record when it was made, but since it was made the 
price has fallen 3d. per ton lower. 

The extensions to the Middlesbrough Docks, belonging to the 
North-Eastern Railway Company, are fast approaching completion. 
Nine months is now spoken of as the interval required for comple- 
tion. The dock itself will be about 40ft. deep, and the entrance 
lock about the same. The construction of the latter has been 
seriously retarded by beds of quicksand, but this and other diffi- 
culties are now mostly surmounted. The channel from the river 
to the dock entrance has been widened as well as deepened, and a 
width of 230ft. and a maximum depth of 30ft. may be relied on. 
A timber quay wall, secured by piles, defines this channel 
throughout its whole length and on both sides. The quay walls 
of the dock itself are of ashlar, and are nearly complete. The 
contractor for the work is Mr. John Jackson, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been less business doing in the speculative depart- 
ment of the Glasgow pig iron market this week. By heavy selling 
last week prices were depressed to 38s. 14d. on Friday, but the 
quotations were a little better this week. The inquiry, both home 
and foreign, is on a limited scale, but it is expected that the ship- 
ments will exhibit some improvement in succeeding weeks, During 
the past week they amounted to only 5866 tons, as compared with 
7852 in the preceding week and 6689 in the correspcnding week of 
1885, The amount of pig iron sent into the warrant stores is below 
what has been usual of late. At present there are 94 furnaces in 
blast, as against 92 at this date last year. 

Business was done in the warrant market on Friday at 38s, 14d. 
to 38s. 44d., and on Monday the transactions were at 38s. 24d. to 
38s. 4d. Tuesday’s market was quiet at 38s. 44d. to 38s. 24d. cash. 
On Wednesday the market was much depressed, with business 
down to 38s. cash. To-day—Thursday—in consequence of a pro- 
posal to restrict output, quotations advanced to 3¥s, 14d., closing 
with buyers at 38s, 104d. cash. 

The market quotations of makers’ iron are again somewhat 
lower, as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
43s.; No. 3, 41s.; Coltness, 47s. and 43s. 6d.; Langloan, 44s. 6d. 
and 42s, 6d.; Summerlee, 47s. 6d. and 43s.; Calder, 47s. and 41s.; 
Carnbroe, 43s, and 40s. 6d.; Clyde, 44s. and 40s. 6d.; Monkland, 
39s. and 36s. 6d.; Quarter, 38s. 6d. an .; Govan, at Broomie- 
law, 39s, and 36s. 6d.; Shotts, at Leith, 46s, and 45s. 6d.; Carron, 
at Grangemouth, 48s. 6d. and 45s, 6d.; Kinneil, at Bo’ness, 
43s. and 42s, 6d.; Glengarnock, at Ardrossan, 43s. 6d. and 41s.; 
Eglinton, 39s. and 37s.; Dalmellington, 41s. 6d. and 39s, 

.In consequence of the very low rates now prevailing for all 
kinds of pig iron, the Scotch ironmasters have been discussing the 
propriety of oneies & reduce the output and the wages of 
ironstone miners and blast furnacemen. There is some probability 
of the railway charges and royalties paid to landlords being also 
considered with the object, if possible, of obtaining much needed 
modifications. The impropriety of the same royalties being paid now 
as were exacted when iron was three times its present price is the 
subject of common observation among those connected with both 
the iron and coal trades. In the meantime a reduction of wages 
is believed to be inevitable. 

One blast furnace has been put out at Shotts, and one lighted at 
Calder, and there are now 94 in operation, as compared with 92 at 
this date last year. 

The arrivals of Middlesbrough pigs into Scotland in the past 
week have been 6015 tons, the total received since January 1st 
verted been 38,277 tons, or 14,450 tons less than in the same time 

year. 

During the past week there was shipped from Glasgow £4500 


| Glasgow, 27,336 


worth of machinery, £4600 steel goods, and £30,100 worth of 
general iron manufactures. 

There has been a considerable improvement in the shipping 
department of the coal trade. The past week’s shipments were, at 
tons; Greenock, 1612; Ayr, 7251; Irvine, 2778; 
Troon, 7099; Leith, 4706; Grangemouth, 3439; and Bo'ness, 1838 
tons. This total of 56,059 tons, which does not include the ship- 
ments from Burntisland, is fully 14,000 tons larger than the quan- 
tity despatched from the same ports in the third week of February 
last year. The prices continue very low, and three or four weeks 
will yet elapse before we shall have entered upon the busy part of 
the spring season. 

The Drumair pits at Dreghorn in Ayrshire have been at least 
temporarily closed by Messrs. Merry and Cuninghame, in con- 
sequence, it is said, of a dispute with the owner of the ground, A 
new shaft, with engines and other gear, was nearly ready for 
working. About forty men are thrown idle, 

Throughout the West of Scotland the colliers have all acquiesced 
in the withdrawal of 6d. a day from their wages, and a second 
= gaa of a like amount is now talked of as probable at an early 

ate. 

Representatives of coalmasters and miners met in conference at 
Dunfermline this week with reference to a reduction of 10 per 
cent. which was made in the wages on Monday. 

Mr. Joseph Swan, the inventor of the Swan electric light, has 
delivered an address to the Philosophical Society of Glasgow, on 
‘** An Electric Safety Lamp for the use of Miners.” He claimed 
for his lamps absolute safety in an explosive atmosphere. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


In coal matters there is a slight lifting of the cloud as regards 
some varieties of coal, but generally a good deal of depression 
exists. I hear of collieries working one and two days a week, and 
prices accepted for best coal entailing a loss upon the coalowners. 
With several of the large coalowners the question is, which entails 
the greater loss, stopping the colliery, or accepting offers at low 
prices, and I am confident that in many instances humanity turns 
the scale. 

Shipping at all the ports has been better. Cardiff sent away last 
week 139,499 tons of coal foreign, as compared with {6,694 tons 
the previous week. Newport, 34,590 tons, as compared with 
31,797. Swansea sent away 26,300 tons of coal in round numbers, 
showing a decidedly busy week. 

Small steam coal is more active, and prices obtained are from 4s, 
to 4s. 6d. No. 3 coal is also in better demand. 

A Barry Dock Land Company has been started by some of the 
Cardiff architects, builders, and others. 

As showing the lowness of chartering transactions at present in 
Cardiff, it may be interesting to cite a few fixtures of this current 
week :—Steamers: Coal to Southampton, 5s, 6d.; Rouen, 5s, 9d.; 
Brindisi, 9s.; Messina, 9s. 3d.; Havannah, 9s. : 

Next week, I anticipate, will show poor trading results. Car- 
diff especially will again be in the throes of a political contest, and 
feeling of partisanship runs so high that business will be neglected 
even with the great number of unemployed about. Work, how- 
ever, has not suffered to the extent of other districts. The pre- 
vailing distress at present is fairly confined to the tin-plate workers 
of Aberdare, Ystalyfera, and Gurnos, and the ironworkers at 
Maesteg. At each place there is suffering, but local support fairly 
meets it, At Maesteg 500 families are stated to be solely dependent 
upon the relief given by Llynvi and other ironworkers. 

There is no change in the manufactured iron department. 
Works keep on quietly, and that is all that can be said. In the 
aggregate we are doing, I dare say, as well as any others. Last 
week, for example, was a fair week of iron and steel shipments ; 
1008 tons went from Cardiff, and 3037 tons from Newport. The 
destinations of the principal were :—Townville, 1073 tons ; Rock- 
hampton, 1271 tons ; and Paysandu, 693 tons. 

Iron imports included a good cargo of pig from Middlesbrough. 
In iron ore the Tredegar Iron Company received a large quantity 
last week, and the total cargoes, principally from Bilbao to Cardiff 
and Newport, were considerable. I hope this is a good sign. A 
more spirited movement is badly wanted in the rail trade, and 
orders to rail China and Burmah would be hailed with delight. 

The tin-plate trade is brisk, even if it is not quite so profitable 
as makers would wish. January totals, for instance, from Swan- 
sea were 25,000 boxes over January, 1885, and 30,000 boxes over 
January, 1884, Last week’s business was good, the shipments 
amounting to 80,429 boxes. This reduced the stocks considerably, 
and there are 17,000 boxes less in stock now than there were in 
last week. Prices are firm. Coke sheets 13s, 6d. to 14s. according 
to brand. Bessemer best brands rule at 14s, ; Siemens, 14s, 3d. to 
14s, 6d.; coke wasters, 12s, 6d. to 12s, 9d. Charcoal sheets are dull, 
and prices range from 15s, 6d. to 17s. 6d. 

I cannot quite reconcile the activity in exports and firmness of 
prices with the unsatisfactory feeling prevailing amongst makers. 
Possibly they regard the late spurt as meaning little. The collapse 
of three large works shows that there are grave difficulties in the 
way, and that ‘‘ weeding out the weak ones” may be expected. 

Kirkhouse’s “‘ harbour” for collieries is being widely discussed 
in the coal pits amongst the men, and the only fear expressed is 
that the force of an explosion may demolish a lamp station, or 
harbour. I do not think this argument sound. Is it not a fact 
that lamp stations remain invariably intact? I see in the Bristol 
coalfield this week an explosion occurred, four being killed and 
many injured by the after-damp. 








ENGINEERING SocrETy, K1ne’s CoLLeGE, LonpoN.—At a general 
meeting held on Tuesday February 9th, the President in the chair, 
Mr. Heathcote read a paper on ‘‘ Water-motors.” The author 
commenced by enumerating the various forms of water-wheels, 
overshot, undershot, and breast. He then passed on to consider 
reaction wheels, under which head Whitelaw’s improved turbine 
was discussed. Turbines were next dealt with, the many kinds of 
inward, outward, and downward flow machines being explained 
and illustrated with diagrams. The best metal for the blades was 
discussed, the lecturer stating that cast iron was generally employed, 
though some makers preferred wrought iron or tin-plate. The 
great advantages claimed for turbines were that they occupied less 
space and required less attention than steam engines. Water 
engines next occupied Mr. Heathcote’s attention. Westcott’s 
peculiar engine was described, and also the invention of Sir William 
Armstrong, whereby the water engine was made double-acting. A 
water-wheel was also mentioned whose efficiency did not diminish 
with the supply of water. After a short discussion the meeting 
terminated. At ageneral meeting held on Tuesday, February 16th, 
the President in the chair, Mr. Saunders read a paper on 
‘*Dynamos.” The author commenced by defining a dynamo-electric 
machine, He then reviewed the various thods of winding, 
referring especially to the principles and effect of shunt winding, 
and also i combination of series and shunt coils to 
obtain constant difference of potential. Mr. Saunders next 
described the different machines in use, taking in turn several 
well-known types, and pointing out the merits and details of con- 
struction of each. The author dwelt at some length on the Edison- 
Hopkinson dynamo, —- particularly the improvements which 
it embodies, both electrically and mechanically, on its American 
— The dynamos of the following were also described, 

iemens, Crompton, Kapp, Gramme, Brush, Shuckert-Mordey, 
Weston, Paterson and Cooper, Joel, Parker-Elwell, Thomson- 
Houston, Hochhausen, and Hopkinson’s Manchester dynamo. The 
paper was profusely illustrated with diagrams clearly setting forth 
the various methods of winding, and the shape, disposition, and 








relative magnitude of the parts of the various machines, 
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NEW COMPANIES. 
Rh following companies have just been regis- 


Oswald and Co., Limited. 

This is the conversion to a company of the 
business of Oswald, Mordaunt, or Oe. i 
builders and engineers, of Woolston, near Sout 
ampton. It was registered on the 12th inst. with 
a capital of £317,500, in £10 shares, whereof 
13,000 are £7 per cent, cumulative preference 
shares. An agreement of the 30th ult. regulates 
the purchase, the consideration being £217,500, 
payable £30,000 in cash, and the balance in fully- 
paid shares, The company will purchase at cost 
price certain materials, unworked iron, timber, 
stores, &c., and also all work done or material 
used for ships and works in progress. The 
vendors agree to erect and place two patent 
hauling-up wy one sufficient to carry ships up 

to 3000 gross tonnage, and the other ships of 
bd cl tonnage, in consideration of which they 
will be entitled to one-half of all sums subscribed 
for the first 10,000 preference shares, but provided 
10,000 preference 8 shall not be allotted, one 

ual half- -part of those which remain unallotted 
will be issued to the vendors or their nominees as 
fully-paid. Each of the vendors is appointed a 
managing director for five years. The salaries of 
the managing directors will be as follows :—To 
Mr. Thomas Ridley Oswald, £2625; and to Mr. 
John Murray Mordaunt, £1125; and they will be 
further entitled to a commission of 15 per cent. 
upon the amount of dividend upon the ordinary 
shares in any year, provided such commission does 
not exceed £1250 per annum. The subscribers 
are :— 








Shares. 
+ bg d Oswald, Southampt shipbuilder .. 1 
Pasa fap = 1 
> i. Hall, 8, Wowie -court, Gray’s-inn, 
solicitor... .. . os 0@ 1 
“i, Hankey, 67, Elm Park- ‘gardens, 's. W. « 1 
*R. Revett, 28, Eaton- rise, Ealing, reaped of the 
Royal Mail Com y ae 1 
W. J. Stilwell, 3, Lothbury, ‘derk | 1 
John Cartwright, 15, Carlyle-road, liford, clerk.. 1 


The maximum number of directors is to be 
eight, and the minimum three; qualification, 
shares or stock of the nominal value of £250; the 
first are the subscribers denoted by an asterisk 
and Messrs. George Henty and Charles Hay 
Stewart. Each ordinary director will be entitled 
to £100 per annum, and a further sum of £100 
will be set aside for such director, and the total 
amount of such sums will be divided amongst 
the members of the board in proportion to their 
respective attendances at board and committee 
meetings, 





Manchester and Liverpool Carrying Company, 
Limited. 


This company was registered on the 12th inst. 
with a capital of £10,0U0, in £5 shares, to carry 
goods between Manchester and Liverpool, by 
water and by other means, The subscribers 
are :— 

Shares. 

W. Delany, 16, Cumberland-street, Manchester, 
maker-up aud packer 

J. al 16, Cumberland- street, “Manchester 
clerk 

J. A. Birch, Sale, Cheshire, bookkeeper. 

E. Nicholson, Fenw rare. Liverpoul, 
shipbroker .. .. oo ee 

J. R. straus, Piestwic h 

F. J. Lucas, 11, York- street, * Manchester, ace 
countant 

* 4 _Sehank, Fenwick-chambers, Liverpool, 


ee 


peo without special articles. 





Old Swan Borax Company, Limited. 


This company proposes to take over the business 
of borax manufacturer carried on by Mr. Ernest 
Laremont Fleming, at the Old Swan, Liverpool. 
It was registered on the 15th inst. with a capital 
of £50,000, in £1 shares. The subscribers are :— 


8 
*Duncan McWatty, 1, Water-street, Liverpool, 
merchant 
*Allan J, Smith, 2, ; Oriel-chambers, Water- -street, 
Liverpool, merchant se ee 
“J. M. Levy, 59, Fenchurch: street, merchant . 
*E. L. Fleming, Wavertree, manufacturer .. .. 
J. Dean, 22, Lord-street, Liverpool, solicitor .. 
y J y.3 Irvine, Old Hall-street, on mer- 


oe 


Fi SE Elsworth, "Fazakerley, ‘accountant eS 
The number of directors is not to be less than 
three nor more than eight; the first are the sub- 
scribers denoted by an asterisk ; the company in 
general meeting will determine remuneration. 





Hirsh, Greystock, and Co., Limited. 


Thie is the conversion to a company of the 
business of portable electric light manufacturers, 
carried on by Mr. Walter Moser, trading as 
Hirsh, Greystock, and Co., at 11, Queen Victoria- 
street. It ~ registered ‘on the 15th inst. with 
a capital of £50,000, in £10 shares. The sub- 
scribers are :— 

Shares, 

Henry Peter Bernard, 107, prerig ape ac- 
countant ee 

Tt @& Reynolds, “Addis be, " “to ‘a 
solicitor . 

A. C. Bell, 22, St. Jobn’s- grove, ‘Croydon, clerk ; 

w. Moser, 11, Queen Victoria-st: eet, electrician. 

CG J. Reeve, 40, Fonthill-road, Tollington Park, 
accountan 

G. J. Green, “21, ‘Gilmour-road, Lewisham, 
electrician .. 

R. T. Linford, Rosedale-place, Baling, “secretary 
to a company oe eo te 
The number of prmarens to be ry lens then two 

before allotment, nor more than six; qualifica- 

tion for directors other than the first, £500 in 
shares; remuneration, £850 per annum. The 
subscribers are to appoint the first directors, 





6 


ee 





Aspriéres Silver Lead Company, Limited. 

Upon terms of an agreement of the 16th inst., 
this company proposes to purchase from the Rev. 
P. Bennett Power a concession from the French 
Government, dated 8th of September, 1884, in 
relation to mines of copper, zinc, argentiferous 
lead, and other metal connected therewith, 
situated in the communes of Aspriéres and 
Bouillac Aveyron, in France. It was re 
on the 15th inst, with a capital of £50,000, in £1 


shares. The purchase consideration is 30,000 fully- 

shares, stat B debentures of £100 ‘each, om 
7C debentures of £100 each. The subscribers 
are:— 


Rev. P. B. Power, West Heath House, Ham- 
common, Surrey 

G. * Fryer, 107, , Belsize-road, South Hampstead 

W. H. Jones, 56, Chesterfield-grove, East Dul- 
wich, accountant 

E. Hill, 19, Orchard- road, Highgate, accountant 
A. T. Brown, 85, Hornsey Park-road, accountant 

z H. Everitt, 585, Commercial. road, clerk 

F. W. Everitt, 142, Dalston-lane, clerk.. .. .. 
The number of directors is not to be less than 

three nor more than seven; the subscribers are 

to appoint the first ; qualification, £500 in shares 

or stock; the company in general meeting will 

determine the remuneration of the board. 


i llandl entiation “ee 





Simplex Electrical Syndicate, Limited. 

This company was registered on the 15th inst. 
with a capital of £6000, in £50 shares, to acquire 
and work the following letters patent :—No. 3901, 
dated 25th Feb., 1884; No. 15,030, dated 14th 
Nov., 1885; No. 7390, dated 17th June, 1885, 
for improvements in electric arc lamps; and 
No. 12,840, dated 26th Oct., 1885, for improve- 
ments in secondary batteries. The subscribers 


are :— 
Shares. 
C. L. Wingfield Fitzgerald, 4, Hercules passage, 


Threadneedle-street, stoc roker .. 5 
A. H. Baker, 31, Throgmorton-street, stock- 

dealer . 5 
W. W. Bateman, Cornhill- chambers, merchant . 5 
R. E. Bateman, North View, Reigate 5 
F. C. Stoop, 46, Penywern-road, Eatl's-court, 

stockbroker.. .. 5 
H. Grewing, 26, Queen’ Anne’ s-gate, ‘merchant | 5 
H. B. Muir, 192, Cromwell-road, merchant... .. 5 


Registered without special articles, 





Patent Pavement Light Company, Limited. 

On the 16th inst. this aa was registered 
with a capital of £6000, in £1 shares, to acquire 
and work the letters patent granted to Robert 
Wilson for the improvement in lenses for pave- 
ment reflectors, deck lights, and other like uses. 
The subscribers are :— 


25 


Hy. Harker, 37, Walbrook, public se ee 

E, James, 11, Staple-inn, surveyor.. .. « =625 

T. Wilson, Walisen co we 6S 

8. Lowe, is2, Strand, journalist 20 

7. Teasdale, i, King William- street, jron ‘mer- 
chant... ee . 25 

J. H. Biddles, 23, Brixton-road, ‘clerk 3. 10 


Wm. Young, 26, Southwark- “street, hardware 
merchant . 


Registered without special articles, 





Wilson’s Patent Company. 


This company proposes to acquire the British 
and Foreign patent rights of Mr. Alexander 
Wilson, for improvements in the manufacture of 
armour-plates. It was registered on the 13th inst. 
as an unlimited company with a capital of £14,000, 
divided into 140 shares of £100 each. The sub- 
scribers are :— 

Shares. 
Alexander Wilson, Sheffield, steel manufacturer 
M. Pearce, Linnet-lane, Liverpool, meee 
Hy. Wiisun, Dundee, merchant... 
W. Lester, Glasgow, merchaut.. .. .. 
B. E. Cammeli, Sheffield .. 
A. L. Cammell, 29, Bury-street, Bt. ‘James’ 
CU, E. Vickers, Sheftield, solicitor 

The management of the business will ‘te voted 
in the company in general meeting, and in such 
officers or committee of members as may be 
appointed at any such meeting. 


ee ee 





Gas and Light Company of Portugal, Limited. 
This company proposes to acquire concessions 
or contracts for lighting towns or other places in 
Portugal, the Portuguese Possessions or else- 
where, with gas, electric light, or other illu- 
minant. It was registered on the 16th inst. with 
a capital of £100,000, in £5 shares. An un- 
registered agreement of the 11th inst., between 
R, F. Holland (for this company) and the Gas and 
General Works Company, Limited, is adopted. 

The subscribers are :— a 
res. 


8 
Hy. Cade, 19, Runton-street, Holloway, clerk .. 
G. Pye, 2, West View, Hendon, architect .. . 
A Stein, 17, Great Winchester-street, secretary 
to a company o~ + 
F. J. Jones, 257, Uxbridge-road, * engineer es 
F. Howell, Dunstable, broker .. . 
F. 0. Moore, 10, Ade!phi-terrace, journalist” 
H. O. Moore, Addlestone, Surrey, barrister 
The number of directors is not to be less than 
three nor more than seven; qualification, twenty 
shares; the first are the Hon. Wm. Annand (late 
Premier of Nova Scotia), Sydenham; Richard 
Wood, J.P., Sydenham ; and W. Fletcher Gordon, 
12, Montagu- street, Portman- -square. The re- 
muneration of the board will be £500 per annum, 
with an additional sum of £200 for each conces- 
sion taken over by the company after the first. 


Lele ael el al eel al 





Flax and Paper Company, Limited. 

This company proposes to purchase freehold 
land with factory, situate at and, Norfolk, and 
to grow flax and other products, and to use the 
factory and premises as flax and paper —_— oe 
for other industrial purposes. It was re 
on the 12th inst. with a capital of £20, = 
shares, with power to increase to £250, 000. The 
subscribers are :— 


*R, Cook Laird, 
hill, corn merc! 

R. G. Chapman, 5, Bouveric- terrace, Stoke "New- 
ington, clerk 4 

Cc. oo 73, Dynevor-road, Stoke Newington, 
a neer 

* —s i; Louise ‘Villas, ‘Leyton, | mortgage 


Shar 
9, Margaret-street, Stamford- 
ant .. 


7 3. “Archer, 484, Barking- road, Plaistow, engi- 


F. T. wy Alma-road, Ponder’s End, “engineer 
C. Wright, 8, Stretto: nm Villas, Gascoy ne- eee 
South Hackney, butcher sis 
The number of directors is not to be “less ‘than 
three nor more than ten; qualification, £250 in 
shares or stock; the first are the subscribers 
denoted by an ‘asterisk. Mr. W. Goulton, of 
Scole, Norfolk, the founder of the company, is 
and permanent director. 
The company in general meeting will determine 


ee 








the remuneration of the ordinary directors. 
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*,* When —_ ap Re “a ee the 
“name an ress of the communicating party are 
printed in italics. 

16th February, 1886. 


2214. Sprince Hinaz, R. H. Hayhurst.—(7. C. Long- 
bottom, United States.) 

2215. SPOOL-WINDING MACHINERY, J. Heal, Halifax. 

~~ WASHING PHOTOGRAPHIC PLaTEs, A. Anderson, 


. Piceon Trap, W. Dodge, Steeple 
Claydon. 

2218. CruciBLE STEEL P ioveH, D. and J. Hally, 
Auchterarder. 

2219, CINDER RIpDDLER, B. Fletcher and 8. Cheetham, 
Southport. 

2220. Drawinc-orF RoLiers, A. and W. Kendall, 
Halifax 


fax. 
2221, PuLPING Fipres for MaKINnG Paper, T. Rowland, 
ax. 
2222. THREAD GuivE, J. H. Bower.—(M. C. Rutnagur, 
India. 


Ae Ws 
2224. Suipe for Exposinc Sensitive Fiims, W. 
Middlemiss, Bradford. 
2225, Fans, A. W. McComas and H. A. Fitzhugh, 
ndo 


-) 
2223. REVERSIBLE, &c., 
ton, Huddersfield. 


HANDLED Brusn, 


n. 

2226. CARBONISING VFGETABLE Matrer, J. P. Land 
and C, P. Ring, London. 

2227. CaLeNpeRs, E. Marshall, Manchester. 

_ oo Gas, &c., COCKS us ByE-Pass Cocks, 

Napper, London. 

2999. Coxsets, W. W. Popplewell.—(Mrs. J. Karp, 
United States.) 

2230. Stockinc SusPenpeRS, M. A. Withey, Lyming- 


ton. 
2231. Cartripcgs, 8, H. Emmens and J. O. Byrne, 
ndon. 
2232. PortaBLe Cans, &c., H. Lees, Ashton-under- 
L 


yne. 

2233, Extraction of Satts, M. R. Pryor, Stevenage, 
and A. C. Jameson, London. 

2234. SmoorHine Iron, R W. Thomasand P. C. Smith, 


ndon. 
2235. CisteRNS for WATER-CLOSETS, &c., W. Farley, 


ndon. 

2236. Fire Extincuisner, J. Wainwright and H. 
Briggs, London, 

2237. PRESERVING ALCOHOLIC Liquips, &c., T. Bowen, 
London. 

2238. Topacco Pipes, &c., F. Weaver, London. 

2239. TReaTING Staves, J. Hawley and 38. Lord, 
London. 

2240. WaTeR WASTE PREVENTER, F. 8. Winser, London. 

2241 CYLINDERS fur MusicaL Boxes, J. Manger, 
London. 

2242. ELECTRO-8STYLO-AUREO-GRAPHIC Pen, C. A. Teske, 
London, 

=. ORNAMENTING RovuaH, &c., Surraces, J. Budd, 

mdon. 

2244. Soap, H. F. Ihlee.—(W. Benger and Sons, Ger- 
many. 

2245. MakinG Packina Cases, &c., R. O. Ritchie, 

ndonu. 
2246. GERMINATING AppaRaTus, L. Schonjahn, Glas- 


a287. | Lames. J. W. B. Wright, London. 

2248. Cock, W. Soutter, London. 

2249. PORTABLE Forces, W. Ailday, London. 

2250. CHaiks, W. 2. Thorpsuu.{(G@. F. child, United 
States.) 

2251. Saws, A. J. Boult.—(A. Bertram, Canada.) 

225:. METALLIC Casks, L, Duuillet, Liverpoul. 

2253. Fuurp Meters, A.J. Boult.—(V. A. Sutherland, 
United States.) 

2254. buois und SHogs, A. Rabow, Liverpool. 

2255. WaTER-METEKS, L. H. Nash, Loudon. 

2256. Water GavuGes for Marine Boilers, &c., J. 
Cameron, Liverpvul. 

2257. oe Water-Meters, L. H. Nash, 

ndon. 

2258, AuTomaTiC Gas GENERATORS and GOVERNORS, 
O. W. Benuett, London, 

2259. Knives, &c, ior Boot CHANNELING MACHINES, 
W. Podbury and M. H. Pearson, London. 

2260. Feep-WaTER Puri¥FiERs for Locomotive ENGINES, 
H. J. Haddan.—{J. 7. Mead and J. Thomson, U.8 ) 
2261. Ociave COUPLEKS tor OxGANs, W. Murphy, 

London. 

2262. Measurninc Apparatus for Liquip CARBONIC 
Acip, E. Lubmann and °C. G. Kummenhdiler, 
London. 

2263. RaNGE Finpers for MeasurinG Distances, C. C. 
Cole, London. 

2264. Repropuction of Pictures, &c., C. C. Cole, 
London. 

2265. MeraL Puate for KitcHen Fenvers, &c., P. J. 
Webb, London. 

2266. Scissors or Suears, A. F. Sanderson, London. 

2267. Brakes for VeHicues, J. Y. Johnson.—(G. Ari- 
strong, U.S.) 

2268. TRANSMITTING Speeca and other Sounps, C. A. 
Bell, London. 

2269. PREVENTING WATER-PIPES BurstinG by Frost, 
W. Payton, London. 

2270. Coa-cas, A. Kitt, London. 

2271. Maxine Kvuas, P. A. Newton.—(C. A. Ludlow and 
A, R. Lacey, United States.) 

2272. SuppLy Vatve Gear for Gas Enaines, H. H. 
Leigh.—{J/. Spiel, Germany.) 

2273. 2. lacus w. &. B. Massey-Mainwaring, 


2274. _ for Piatina Iron or Sree, H. R. 


asse 

2275. Locks, A. M. Clark.—{J. A. and G. W. Murray, 
United States.) 

2276. Coatinc Metats with Leap, &c., A. Eckarpt, 
London. 

2277. Apparatus for InpicaTInc the LeaKkacE of 
Water from Pirgs, H. H. Lake.—(L. Weil, United 
States. 

2278. Borers for Use in the ManuractureE of PAPER 
Putp, H. H. Lake.—(C. BE. Ball, United States.) 

2279. Rerricerators, H. H. Lake.—(&. &. Hendrick, 
United states.) 

2280. FARE-REGISTERING ApPpaRATus, H. H. Lake.— 
(B. Headley, Un ted States.) 

2281. Device for Use in Games with MarBugs, H. H. 

ake.—(F. H. Voigt and B. Delitsch, United States.) 

2282. SEPARATING MaaNetic from NON-MAGNETIC SUB- 
stances, H. H. Lake.- (H. Kessler, Germany.) 

2283. MaGaZzINES, H. H. Lake. — Winchester 

g Arms Lt , Incorporated, United states ) 

2284. ExHipit CasEs, F. Judsou, London. 

2285. Extractina Mecuanism for Guns, T. T. Nordenfelt, 
London, 

22.6. Locks, A. Schanschieff, London. 

4297. MacHINERY for TREATING COCOA-NUT Fire, J. 
Hi. Vavasseur, London. 

2288. DiracTinc the Fuicat of Rockers, J. R. Dry, 
London. 
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2289. Mortice Lock Furniture in EARTHENWARE, H. 
G. Hesketh, Burslem. 

2290. Exectric Testinc Apparatus, J. 8S. Raworth, 
Manchester. 

2291. ArracuMents for FiexrpLte MerTauiic Mart- 
TREsses, G. and £. Woods, Live 

2292. ConsTRUCTIUN of STEAM Enaines, J. 8. Raworth, 
Manchester. 

2293. UNBREAKABLE CRICKET Bats, W. B. Gasson, 
Southborough. 

2294. Pasranens for Drivine Bg cts, I, Jackson, Man- 
vheste, 





br = eeeeae Stream Enarves, T. Hunt, Man- 

c 

2296. Ya Tit for Casks, W. A. and J. Colligan, 
Coventry. 

= — THERAPEUTIC AppaARaTus, W. J. Poole, 

cton. 

2298. Pressinc, &c., Grass, A. C. Smethurst, Man- 
chester. 

2299. RecuLaTinc Apaission of Gas to Burners, H. 
Fourness, Manchester. 

2300. WELL Sponce Barn, A. W. Darley, Southsea. 

2301. Reservoir Pen, 8S. and J. Morgan, Birming- 


m. 

2302. WaterR-cLosets, &c., B. R. Phillipson, Dublin. 

2303. CONTROLLING, &e., "Fiow of Liquips, H. Sut- 
cliffe, Halifax. 

2304. anes of VEHICLEs to Run on Groovep Rats, 
&c., G. F. Priestley, Halifax. 

2305. "Batt Va.ves, B. G. Smith, Halifax. 

2306. Minerat Ors for TOILET Purposes, P. M. 
Crane, G. Moir, and 8S. Washington, London. 

2307. CoE for METALLURGICAL Purposss, H. Barclay 
and R. Simpson, Cumber . 

2308. Protectine Musicat Composers, E. Wright, 
Northampton. 

2809. pans Governors for MoTivE-POWER ENGINEs, 
D. D. and W. D. Napier, Glasgow. 

2310. Pioments, D. Swan, Glasgow. 

— CARDBOARD, &c., Boxes, J. M. Baines, Man- 
chester. 

2312. Stzam Enarnes, 8. 8. Yen, Newcastle-on-Tyne. 
2313. COMMUNICATING between Trains and Points and 
Sicnat Capins on Rattways, J. Sharp and A. 

Ambler, Bradford. 

CyLinpeR Printing Macuines, F. 
Halifax. 

2315. Gas Enoines, H. 8. Moore, Sheffield. 

2316. Pickers for Looms, J. Kershaw and H. Hodgkin- 
son, London. 

2317. ELectricat Switcues, C. Browett, London. 

2318. SHovets, J. Lee, Birmingham. 

2319. DissoLvinc AMBER, T. Terrell, London. 

2326. PHANEROGRAPHIC PrintinG, J. W. Middleton, 
London. 

2321. Rotary BLowers, F. J. Candy, London. 

2322. MeTaLuisinc Woven TextiLe Fasaics, L. A. 
Groth.—(U. R. Pumariega, Spain.) 

2323. Protectinc und Securina Pins, H. Brockel- 
bank, Streatham. 

2324. Burton, W. C. Pollock, London. 

2325. Stamp with Die for Fastenine Buttons, W. C. 
Pollock, London, 

2326. WaTER CLosets, R. Rae, London. 

2327. FrnisHine Bock for Hats, A. H. Reed.—(C E. 
Keator, U.S.) 

2328. Boots and Sxoes, J. B. Rogers, London. 

2329. Hats, W. P. Thompson.—J. A. Ledru, France.) 

2330. Rotary Enornegs, vu. P. Jiirgensen, London. 

2331. Devices fur ADVERTISING, &c, C. Wraa, 

nde n. 

2332, EMBROIDERING Macurtnes, E. Cornely, London. 

2333. Lamp for HEATING, &c., Purposes, H. if. 
fert, London. 

2334, Sprinc Matrresses and Coverincs for Szats, 
&e., W. F. Thomas, London. 

ANHYDROUS Sutpuuric Acip, R. H. Wilson, 
London. 

2336. ADVERTISING, G. F. Redfern.—{P. Gomord, 
France.) 

2337. Latcnes R. G. Lacey, London. 

238. PROPELLING MECHANIoM, W. L. Wise.—(F. F. 
Palstring, Germany.) 

2339. STOPPERING of BorTLes, C. Cheswright, London. 

2340. Brooms and BrusHes, H. G. Govier, London. 

2341. GLoves, H. Urwick, London. 

2342. HOLDING ARTICLES in SHop Winpows, J. Lake- 
map, London. 

2343. CLips for Hotpino Neckties, &c., J. Lakeman 
London. 

2344. Protectinc Parts of Trousers from Wear, J. 
Lakeman, London. 

2345. CONNECTING TOGETHER VARIOUS ARTICLES, B. 
Cars, London, 

2346, FILTERING CooLeR Wort, F. Faulkner, Oldbury. 

2347. Cornices of Iron Bepsteaps, L. brierley 
London. 

2348. TeLeGRAPH Pougs, &c., D. Wilson, Grays. 


18th February, 1886. 
LuBRICATING AXLE JouRNALS, T. Philli,s, 


Payne, 





ron 


2349, 


London. 

2350. Stoppers for Bott.es, J. B. Adams and T, W. 
Duffy, Liverpool. 

2351. WInpow Fasteninos, G. W. Pridmore and G. 
Wakeman, Birmingham. 

2352. Hancine Meat, &c., in a LarpEr, C. Weaver, 


London. 
2353. SichT Freep and other Lusricators, J. Lumb, 
ifax, 


2354. Fiour, E. Scholes, Manchester. 

2355. Breakine Grain, C. and J. D. Tomlinson and J. 
Porter, Manchester. 

2356. ProTectinc the Tog-parts of Boots, &c., J. 
Hewitt, Leicester. 

2357. Toy WasHING Macuines, G. Smith, Birmingham. 

2458. PortaBLE Stove, G. Johnson, Manchester. 

9, STEAM PackiNas, C. Moseley, Mancnester. 

2360, THREAD WINDING Macuings, J. M. Cryer and J. 
T. Wibberley, Bolton. 

2361. Court MARKER for Lawn TENNIS, &c., 
Gravesend. 

2362. Pickinc Motion of Looms, J. and E. Horrocks, 
bradford. 

2363. Drawinc Corks from Borttes, T. E. 
Bradford. 

2364. Miners’ Sarety Lamps, A. Howat, Manchester. 

2365. PHotocrapuic Cameras, C. VD. Durnford, London. 

2366. CARDING ENGINES, F. Wilkinson, Manchester. 

2367. SEcURING Raits in Rartway Cuairs, J. Harrison 
Careby, near Stamford. 

2368. PReEvENTING Boats Capsizina, E. 8. Swainson, 
Old Farleigh. 

2369. Seaorelieat. C.utcues, D. D. and W. D. Napier, 
Glasgow. , 

2370. ee Apparatus, W. Rogers, Liver- 





C.G. Gill, 


Town, 


pool. 

2371. Curmney Tops, &c., E. P. Houghton, Liverpool. 

2372. Evectro-maenets, ‘f. B. Grant, London. 

2373. Power Hammers, J. Wild, Chadderton. 

2374. Door Cuan, C. Groombridge and J. P. Rick- 
man, London. 

2375. WHEEL T1REs, W. Fox, London. 

2376. PREVENTING INCRUSTATION in STEAM Bot vers, 8. 
Fox, London. 

2377. ReauLatine Gas Licuts in Raitway Trans, W. 
B. Rickman, London. 

2378. Exectric Be.ts, 8. A. Varley, London. 

2379. Tape, E. B. Hamel, I. Luun, and W. Hewitt, 
London. 

2380. Currina, &c., CincULAR Brusues, W. Philipson, 

ndon. 

2381. Hot-aiR HEATING S. Widdows, 
London. 

2382. AUTOMATIC FIRE-EXTINGUISHING SPRINKLERS, R. 
Dowson and J. Taylor, London. 

2383. Ticket Racks, &c., 8S. Camm and J. Leach, 
Sheffield. 

Paorocrapuic Sxutrers, C. D. 
London. 3 

2385. Stanps for Sewinc Macuines, &&., H. Kinsey, 
Swansea. 

2386. CompounD MARINE STEAM Enaines, G. A. P. H. 
Duncan, London. 

2387. SEPARATING ForEIGN SussTances from Beans, 
C. A. Baxter, London. 

2888. Lamps, E. A. Rippingi le and H. Priest, London. 

2389, SUSPENSION Lamvs, bk. A. Rippingille, London. 

2390. CARRIERS used in PHutourarny, F. J. Vergara, 
London. 

2391. Couptincs for Raitway Wacons, W. Dryden, 
Glasgow. 

2392. CLEANING Su1Ps’ Boros, J. Spencer, Glasg wy, 

2393, SEwING MacHINEs, 4. Auversun aud RK, A, FY 
Pollock, Glasgow. 


APPARATUS, 


Durnford, 
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2394. Dixs, T. R. Bayliss, London. 

2395, SteaM Borers, R. H. Taunton, London. 

2396. RocKiNnG-HORSEs, W. T. Jaques and G. B. Lovedee, 
London. 

2397. eed Keys, A. Denuit and L. H. O'Meara, 

mdon. 

2398. HyprocarBon Morors, E. Capitaine and F. 
Brtinler, London. 

2399. Mixinc Concrete, H. Faija, London. 

2400. Breecu-Loapine Frire-arms, K. Krnka and T. 
Sederl, London. 

2401. Lock-nuts, G. Turton, London. 

2402. Recovery of Tin, H. H. Lake.—( Verein Chemischer 
Fabriken, Germany.) 

2403. OpzRaTinG ELecrric SMELTING Furnaces, H. J. 
Haddan.—(Z. H. Cowles and A. H. Cowles, U.S.) 

2404. Errecrinc InpustTriaL Desiccation, G. M. 
Capell, London. 

2405. Locxinc Devices for Screw-nuts, H. H. Lake. 
—(L. Véron, France ) 

2406. Vertical Steam Borter, F. C. Simpson, J. B. 
Denison, and E. F. Denison, London. 

2407. HorsxsHors, G. Urquhart, London. 

2408. REFRIGERATING Macuines, H. A. Fleuss, London. 

2409. RatLway Covup.Lines, W. W. Hewitt and W. F. 
Goreham, London. 

2410. LecLancue Batrery, A. Lévy, London. 

2411. CenTRE VaLves for WORKING PURIFIERS, 
Dempster, Elland. 

2412. Puriryine Coai-cas, A. Dempster, Elland. 

19th February, 1886. 

2415. Sarery Gear for Lirrs, J. Williams and A. Mel- 
drum, London. 

2414. Securine the Hannes, &c., of Knives, B. 
Rodgers, Sheffield. 

2415. RecuLaTinc Sprrit Lamp, G. H. Bird, Aston. 

2416. LirHo and LetrrerRPREss PRINTING MACHINEs, G. 
Newsum and H. K. Ashwell, Bradford. 

2417. Propucine AsTRACHAN YaRN, J. Howgate and 
Sons and F, Smith, Bradford. 

2418. Ramtway, &c., ALARM SIGNALLING, E, Foulger, 
Liverpool. 

2419. Fixtyc Door Hanpies to Sprnpies, J. Hicken, 
Landport. 

2420. MARKING Apparatus of Sizinc Macuines, J. 
Butterworth and W. Dickinson, Halifax. 

2421. Borris Cask Division, G. Perry, Dublin. 

2422. Presses, J. P. Jackson, Liverpool. 

2423. Stanpsfor Puorocrapaic Cameras, A, Rayment, 
London. 

2424. Hanpies for TRaveLLING Baas, A. Timpé, Man- 
chester. 

2425. Sockets for Metat Ropes, W. C. Blackett, 
Kimblesworth. 

2'26. Pomps, J. Moore, Glasgow. 

2427. Door Lock and LatcH Furniture, W. Sander- 
son, Birmingham. 

2428. Curtain Rinos, W. J. Tanner, London, 

2429, Governors for Steam Enoines, R. Wilding, 
Manchester. 

2430. Dritus, J. Deacon, Birmingham. 

2431. Purrinc on Buttons, W. Kruppeit, London. 

2432. HorsesHoes to Prevent Siippinec, G. H. Ellis 
London. 

24133. DyNaMO-ELECTRIC MACHINES, &c., T. A. Garrett, 
London. 

2434. ae and Twivers, G. Pickford and E. Jagger, 
London. 

2435. Brusnes, J. Raper, M. Pearson, and F, Gill, 
London. 

2436. Corser Fastenrnos, J. Gesche and Messrs. 
Frank and Herz, London. 

2437. DirreRENTIAL Gearinc for Drivinc AX ess, E. 
Burstow, London. 

2438, Lerrerpress Printinc Macuines, D. Carlaw, 
Glasgow. 

2439. Treatinc Sewace, F. H. Danchell, London. 

2440. Markers for Lawn-TENNIS CouRTs, T. W. 
Goddard, London. 

2441. Pumps, G. Melcher, London. 

2442. PeramBucators, A. Cornell, London. 

2443. Sprnninc Fiprous Mareriat, J. Monks and W. 
J. Redman, London. 

2444. Sportinc Costume, E. T. Hughes.(M. J. A. 
Roffy, France.) 

2445. Preparinc Finety Divipep METALLIFEROUS 
Supstances, W. Thomlinson, London. 

2446. MovaBLe Tarcets, W. and H. Trotman, London. 

2447. Gas Enoines, J. Shaw, London. 

2448. MecnanicaL Moupina, A. E. and H. M. Butler, 
London. 

2449. Apron for Street Venicies, T. Young, London. 

2450. Pump for WasHine out the Sromacu, A. E, A. 
Ruault, London. 

2451. Lerrer Bacance, E. M. H. Reimbold, London. 

2452. ReouLatinc the Sperp of Steam Enornes, H. H. 
Lake.—(#. H. Amet, United States.) 

2453. Stop Vatves, J. A. and J. Hopkinson, London. 

2454. MackintosH WaTEeRPROOF CLoTH, A. Cunning- 
ham and J. W. Postlethwaite, London. 

2455. PoLe Crass, G. Birch, London. 

2456. Ho pers for INCANDESCENT ELectric Lamps, J. 
Lee, London. 

2457. Hypravutic Va.ve, J. Bennie, Glasgow. 

2458. Sarety Apparatus for Hoists, J. Bennie, 
Glasgow. 

2459. Maaic Lanterns, A. Wrench, London. 

2460. Composition for Straps, &c., E. B. Petrie and 
A. 8. Fox, Manchester. 

2461. Srep for Bicycies, J. C. V. Smith—(W. D. 
Doremus, United States.) 

2462. Sawinc the BorLerR Tupes of Locomorive 
Enoines, G. F. Redfern.—{(J. J. J. Sultz, Belgium.) 

2463. Heatinc Ovens, &c., C. A. Clapham, Bradford. 

2464. Bevinc Macninery, W. A. Gibbs, London. 

2465. IncrEasine the Userut Errect of MACHINERY, 
C. Hoare, London. 

2466. Apparatus for Frutertnc and Hotpine Water, 
T. Elcoate, Liverpool. 

2467. Casu or other Carriers, F. McIlvenna and W. 
Thompson, Liverpool. 

2468. cinema W. J. B. Kincaid, Liver- 
pool. 

2469, VENTILATING 
Roffy, Liverpool. 

2470. ELectricaL Locomotion Apparatus, E. Julien, 
Liverpool. 

2471. Dryinc SLURRY 
London. 

2472. Desperato Fitter, C, I. C. Bailey, London. 

2473. RecuLatine Supp.ty of Warer, KE. Reynolds, 
London, 

2474. Stop-motions for Looms, C. D. Abel.—(E. Viret 
and A, C. Pruvot, France.) 

20th February, 1886. 

2475. Watcu-Bow Fasteninc, H. Emanuel, Surbiton. 

2476. Foor Warmer, 8. C. Garland, London. 

2477. Testrna) Lupricatine OiLs, T. Harrison, 
Arnside. 

2478. Maxine Steam Generators, &c., A. Higginson, 
Liverpool. 

2474. ELecrric Cases, W. T. Glover, Manchester. 

2480. REGULATING SuppLy of Gas, A. Huxley, Liver- 


A. 


Warerproor GarMENTS, M. J. 


MatTeriAts, E. W. Collier, 


pool. 

2481. Feeprne Borrie, E. Fox, London, 

2482. Coatinc Metas, W. Crow aud W. Coley, Bir- 
mingham., 

2483. Door Lock Hanp es, T. I. Gray, Blyth. 

2484. SHuTTLEs for Looms, W. Worden and J. Booth, 
Halifax. 

2485, ARM-HOLES, I. Frankenberg and J. Grounousky, 
Manchester. 

2486. EARTHENWARE Horse Mancers, J. Whitehead, 
Halifax. 

2487. Courtine Apparatus, J. and A. Lockett and W. 
Greenhalgh, London. 

2488. Rerricerators for Cooiine Liquips, R. Holden, 
Halifax. 

2489, Fasrenine Pires, G. H. Openshaw, Manchest 

2490. ARM-HOLE and Pocket, A. Span and I. Kriegs- 
feld, Manchester. 

2491. Guiuigs, J. Simpson, Bradford. 








2492. Toy Pistot, T. Evana, Birmingham. 
2493. Lap, &c., APPARATUS, G. Asher and J. Buttress, 


2494. SicNaLLING for FirE-ENGINES, &c , F. E. Stuart, 


mdon. 

2495. Tripops, C. A. Eskell, London. 

2496. SELF-cLosine Tap, R. Cole, Bristol. 

2497. Wa. Coverines, 8. Fisher, London. 

2498. Heatinc Water, G. Beard, Glasgow. 

2499. Winpow Frames, W. Howie and R. Henderson, 
Glasgow. 

2500. Opentnc Casements, &c., C. P. Kinnell and G. 
Rothnie, London. 

2501. PRESERVING VEGETABLE Matters, D. Johnson 
and H. G. R. Davies, London. 

2502. TurNinc Over the Enp of CarTRIDGE Cases, W. 
Lightwood, London. 

2503. CenTRIFUGAL MacutINes for SEPARATING FLUIDS, 
J. Gray, Glasgow. 

2504. ABDOMINAL Be t, J. Grinsted, London. 

2505. Lamp Burners, L. Roll , Birmingh 

25u6. Disinrectine Soap, F. Hochuli.—(£. Pollacsek 
and J. Elsner, France.) 

2507. Fire-cuarps, F. A. Messer and W. F. Thorpe, 
London. 

2508. Trres for Bicycies, &c., J. Munro, London. 

2509. DiscHarcinc WaTER from the Hops of Surps, 
W. Bean, London. 

2510. ComBinED ScHoo. Desks and Seats, A. J. Boult. 
—W. etahlschmidt and J. H. Mickier, Canada.) 

2511, Steam Borvers, A. J. Boult.—( W. Cooke, Canada ) 

2512. Fastentnes for Doors, &c., A. J. Boult.—(d. 
Hearne and H. J. Hearne, Canada.) 

2513. Tececrapny, A. J. Boult.—(B. B. Toye, Canada.) 

2514. Writinc Copy-nooks, G. W. Bullen, London. 

2515. Fatse Suist Fronts, W. Bienkiron and Son 
and P. Law, London. 

2516. DRAWING-OFF AERATED, &c., Liquips under 
Pressure from Bort.es, T. H. Rushton, London. 

2517. FictTerInG Mate«ias, F. Candy, London. 

518. Meta F.iooxnincs, A. W. Pocock and H. 
McColley, London 

£519. Musica InstruMENT, J. H. Cole, London. 

2520. InpicaTING TEMPERATURE, &c, of CONFINEP 
Fivips, J. Thomson, Cathcart, near Glasgow. 

2521. Horse-snoes, A. Dobbin, London. 

22nd February, 1886. 

2522. Hyprostatic Mininc WepcE, W. 8S. Shreeve, 
Shrewley, near Warwick. 

252%. Hanpues, &c., fur CARRYING ParceELs, &c., H. 
A. Done, Suttcen Coldfield. 

2524. CLigeaninc Rop for Gun Barres, C. J. O'N. 
Fergu-on, Inveruess. 

2525, KLecrkic Conpuctors, J. G. Parker, London. 

2526. PxoPELLING LIGHT VEHICLES, W. H. H. Muir, 
London. 

2527. Curve Ranoer, H. H. Dalrymple-Hay, London. 

2528. FeepING ARRANGEMENT Of Lamp Burnexs, W. 
Fletcher, Dover. 

2529. OPEN-HEAKIH, &c., Furnaces, T. Williamson, 
Mossend. 

2530. Cements for Coatinc Suips’, &c., SurFaces, W. 
Welch, Portsmouth. 

2531. WaTer-cLusErs, W. M. Egglestone, Stanhope. 

2532. Hoiper for Currine Tvois, L. Mills, North 
Shields. 

2533. Macic LANTERN and other Siipes, D. Sherlock, 
Dublin, and O. Boeddicker, P. n. 

2524. Vatve, D. Laurie, Glasgow. 

2535. Compinep Drivine and STeErRInG Gear, C. V. 
Boys, London. 

2536. Muvers’ Sarety Lamp, H. Casey, Barnsley. 

2537. ATTacHMENTs for ELevators, W. Goodwin, Liver- 








pool. 

2538. Pranororts Actions, G. Richmond, London. 

2539. Swinaine, &c., MovEMENTS for LOOKING-GLASSES, 
8. Timings, Birming! 

2540. Stick and UMBRELLA Hanptes, F. Stabler, 
Whitby. 

2541. Sprinc Fur Boa, H. Davis, London. 

2542. Meratiic CuaiR BepstEaps, W. 
London. 

2543. Curtina and Puncnine Titzs, &c., E. Birch, 
Manchester. 

2544. MourH TuBes for Dentat and other Purposss, 

T. W. F. Rowney, Derby. 

2545. Cross CHaNnNeL Navication, A. M. Haldane, 
Holyhead. 

2546. LNDIA-RUBBER-COATED WATERPROOF CLOTHS, W. 
Coulter, Manchester. 

2547. Sxcurinc Knops to Lock Spinpigs, J. Sample 
and W. M. Ward, Blyth. 

2548. Preventine the Suiprinc of Locomotives, J. R. 
Dix, Corris. 

2549. Rack for Hotpinc FisHinc-rops, &c., J. J. 
Hardy, Alnwick. 

2550. METALLIC WHEELS for TRaM-cars, &c., T. Malla- 
band, London. 

2551. PoxtaBLe Dust-Bins, A. Roberts, London. 

2552. SLEEPERS and tittines for Raitways, &c., W. 
Strapp, Red Hill, and G. Edwards, Thornton Heath. 

2553. FEEDING APPARATUS for SEwinc Macuinss, B. 
Hawerkamp.—{Anthon and Soehne, Germany.) 

2554. Lanterns for ELectric Arc Lamps, W. A. S. 
Benson, London. 

2555. Steet and Iron Puares for Borter Fives, J. D. 
Ellis, London. 

2556. Conveyinc, &c., Sewace Siupce, A. Hubbard 
and R. J. Beale, London. 

2557. ELEcTRO-DEPOSITING Zinc upon IRON, T. Fenwick, 
London. 

2558. Sewinc Macurygs, I. Nasch, London. 

2559. Braces, J. B. Scammell, London. 

2560. Tix, &c., A. T. Davis, T. H. and D. Griffiths, 
London. 

2561. Pappinc with Textite Fapric Surraces of 
Paper, &c., D. T. Lee, London. 

2562. Pencit Hoipers, G. H. H. Olrogge, London. 

2563. Cutrinc Toots for Metats, J. W. Newall, 
London. 

2564. Propectters for Snips, &c., W. L. Bovyer, 
London. 

2565. Grinpineo, &c., METALLIC CaRDs, J.C. Mewburn. 
—(La Société Grosselin pere et fils, France.) 

2566. Bricks and Ties, P. Bawden, London, 

2567. FIRE-EXTINGUISHERS, T. Witter, London. 

258. Sprines for Clocks, &c., E. T. Darke, London. 

2569. InpicaTinGc the ConpiTION of House Drains, A. 
Flint, London. 

2570. Permanent Way of Raitways, &c., F. E. 
Baxter, London. 

2571. Brakes, W. Pearson, London. 

2572. REGULATING PRODUCTION, 
Kemble, London. 

2573. Rorary STeaM ENGINES, 


N. Bryett, 


&c., of Gas, W. 
C. W. Vollman, 


mdon. 
2574. Buiorrinc-paper, &c., G. F. Redfern.—(L. 
Schleipen and J. W. Erkens, Germany.) 

2575. Cookine Urensixs, D. Poznainski, London. 
2576. Firrinc Lnpia-RUBBER Kinos to Form Pire 
Jornts, W. Y. Baker and L. White, jun., London. 
2577. Gas Stoves, H. Steven and J. Ramsay, Glasgow. 

2578. Pocket Ca.enpar, J. D. F. Andrew, London. 
2579. Bicycies, H. H. Lake.—{G@. Glever, U.S.) 

2580, Vaves, B. J. B. Mills.—(D. F. A. Decaix, France.) 
2581. Macuine and other Guns, H. 8. Maxim, London. 








SELEOTED AMERICAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


333,584. Ixsector, Silas W. Moreland, Geneva, Ohio. 
—Filed February 24th, 1885. 

Claim.—{1) In an injector nozzle a pee with a 
transverse opeving through it communicating with the 

re the nozzle and steam chamber 6, combined 
with fixed nozzle al, and constructed with a triangular 
guide and conical valve at the end of the lar 
section adapted to a concave t in nozzle al, the 
point of nozzle a tapering and extending through 
nozzle al into water chamber c, and entering within 


the throat of nozzle d, nozzle al also extending into 
chamber c, but not into nozzle d, nozzles a and a! com- 
bined with water chamber c, nozzle d, steam chamber 
g, nozzle f, into the throat e of which the point of 
nozzle d enters, chamber /, tube h, and overfiow k, and 
nozzles a, d, and f and tube h, aligned in a s' ht 
line with each other, and enclosed in a case provided 
with suitable connections for steam and water pipes, 
and all arranged, constructed, and operating as set 
forth. (2) In an injector, steam chamber o, provided 


with a cap at each end of the chamber, and within 
and combined with said chamber valve i, provided 
with handle A upon a stem held in line in boxes in 
said caps, and a conical bearing adapted to a concave 
seat in the cap at the end of chamber 0, next to handle 
A, said chamber o also provided with ports under 
valve i, and passages m and n, communicating with 
steam chambers 6 and g, combined with steam nozzles 
a, d, and J, tube h, and overflow &, all arranged, com- 
bined, constructed, and operating as set forth. 


333,662. AuGER ror CuTTINc Square Houes, William 
Patterson, San Francisco, Cal.—Filed April 20th, 
1885, 

Claim.—(1) The combination of an auger a having 
two or more twists, and the feed or point coarse, and 
a rectangular cutting lip, chisels q surrounding said 
auger, and formed in right angle or straight, with 
their edges straight, convex, or concave, a hammer c 
having a vertical movement on the shank 6 of the 
auger to deliver a succession of blows upon an anvil, 
and the anvil d, to which the shanks of the chisels ¢ 
are attached, the said movement of the hammer being 
produced in one direction by the rotation of the auger, 
and in the other direction by the spiral spring l, sub- 
stantially as hereinbefore described. (2) Ina mortising 
tool for cutting square holes, the combination of the 
auger or boring device, the cutting device formed of a 
chisel or chixels, a hammer having a vertical move- 
ment, and an anvil to which the chisels are attached, 
the said hammer being adapted to deliver a succession 
of blows upon the said anvil during the rotation of 





the auger, and the whole adapted to move on the 
auger shank, substantially as specified. (3) The com- 


333,763. ConpENsER For STEAM ENGINES, Robert Lees, 
Providence, R.I.—Filed September 29th, 1885. 

Claim.— (1) A steam condenser, consisting of a con- 
densing chamber having a deflector, above and around 
which is disposed the perfora‘ coil of au 
injector, said deflector and — both located near 
the exhaust port, and the of said condensing 
chamber conn g with a valved eduction pipe 
passing through the cold water tank and into the hot 
water tank, for the purpose described. (2) The 








combination, with the exhaust pipe E of the con- 
densing chamber C, having the deflector P, the in- 
jector I, and the eduction pipe V, provided with the 
valve v, and leading from the chamber C, through the 
tank T, into the tank B, for the purpose described. 
333,805. Screw Prope.iER, Nickolas Yagn, St. Peters- 
burg, Russia.—Filed May 15th, 1855. 
Claim.—(1) The bination of the propeller shaft 
having pivot pins 6 with the propeller hub mounted 
on said shaft to receive said pivot pins, the hub having 
a slot for the reception of the outer end of the shaft, 
substantially as set forth. (2) The combination of the 
propeller shaft having a spherical enlargement B, and 
pivot pins 6, with a hub and an inclosing cap Cl, to fit 
said —— enlargement and to receive the pivot 
pins, all substantially as set forth. (3) The combin: - 
tion of the propeller shaft, having pivot pins b and a 
bearing block E at its outer end, with a bub to receive 
the pivot pins, and having a slot D in which said 





block finds its seat, as specified. (4) The combination 
of the propeller shaft with a bub free to oscillate on 
said shaft, and also to turn thereon to a limited extent, 
substantially as described. (5) The combination of the 





bination of an auger a, chisels 4, surr ding the 
auger blades, the hammer c, and anvil d, surrounding 
the auger shank, the guides g extending from the 
hammer, slots gx for the passage of the guides, the 
spiral spring 1 engaging the hammer, cam /, regu- 
lating collar m of the auger stem, ratchet collar n 
arrapged on the auger stem, the cam pin, pawl, and 
ratchets, and fixed collars w wx on the auger stem, 
substantially as specified. (4) The combination of the 
separable, angular, or straight chisels q having pins, 
and holes u, to receive the pins to preserve true * moon 
position of the chisels, and the clamp carrying a set 
screw to embrace and lock the chisel sections together 
and serve with an auger, substantially as specified. 
(5) The combination of a rotating auger a surroundin 
chisels q, the hammer c, and anvil d, pontoon 
respectively, on the shank of the auger, and the said 
hammer being operated by the rotary movement of 
the auger so as to deliver successive blows upon the 
said anvil to which the shanks of said chisels are 
attached, substantially as specified. 


333,'720. Packinc-Box, William H. Beach, Minnea- 
polis, Minn.—Filed September 4th, 1885. 

Claim.—(1) As an improved article of manufacture, 

a packing-box having its corners stayed with a lacing 

wire passed back and forth across the corners, and 


having its bends secured to the outside of the box 
and its ends passed over the edge of the box and 
secured to the inside thereof, as set forth. (2) The 
cover B for the box, provided with the stay wires /, 
secured to the upper surface of the cover and folded 
in loops over the ends of the same, to be secured to 





the body A of the box, substantially as and for the 


propeller shaft having pivot pins with a hub free to 
oscillate on the shaft, and having grooves to receive 
the said pins, pacers ge | as specified. (6) The com- 
bination of the propeller shaft, having a boss carrying 
pivot pins, and bearing blocks on the pins, with a hub 
mounted on the shaft and having interior grooves, to 
— said blocks are adapted, substantially as set 
orth. 
333,835. Steam Encine Governor, George H. Corliss, 
Providence, R.I,—Filed June 13th, 1885. 

Claim.—(1) The combination, with a speed governor 
for steam engines, of an anti-friction wheel Q arranged, 
as shown, relatively to the sleeve H, and adapted to 


afford a frictionless bearing for said sleeve and hold 
the governor out of action when the s is below a 
certain rate without imposing any appreciable friction, 
substantially as herein specified. (2) The combination 
with a speed governor for steam engines of the anti- 
friction wheel Q, lever P, spring-dog R, and ratchet 
bar T, arranged to serve as herein specified. 








Epps’s Cocoa.—GRATEFUL AND CoMFoRTING.—"' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills, Itis by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until streng enough to resist every 
tendency to disease. Hun of subtle maladies are 
floating around us ready to attack wherever there isa 
weak point. We may escape many a fatal shaft by 
ourselves well fortified with pure blood and a 
nourished frame.”—Civil Service Gazette. 

e simply with boiling water or milk. Sold only 


in Rom. —‘‘ James Eprs & Co,, Homoo- 
pathic Chemists, London.” Also makers of Epps’s 
Afternoon 





purposes set fi 


Essence.—[ADvT.] 
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AMERICAN BRIDGE DESIGN. 
By Rogpert Hupson GRAHAM, 
No. I, 

In a comparatively new and progressive Republic, such 
as that of the United States of America, where the con- 
struction of highways of communication, the crossing of 
rivers and valleys by means of bridges and viaducts, must 
keep pace with the rapid industrial development of the 
country, bridge design has had opportunities of advance- 
ment which it has never enjoyed in Great Britain. 
Whether American engineers have taken advantage of 
these propitious circumstances to form bridge-building into 
a perfect science ; or whether, as frequently happens in this 
country, bridges are made to subserve the purposes of 
costly and lavish experiments whence engineers seek to 
evolve what first principles they have neglected in their 
school-days, is a question upon which it would be impos- 
sible to pass an —— in the absence of a closer and more 
intimate knowledge of American structures. The two or 
three papers which I propose to write upon this subject will 
contain an account of the impressions derived from the 
perusal of a work,* recently placed in my hands, dealing 
with the latest phase and development of American bridge 
design. For some years past Professor Waddell, pre- 
sumably an American, has taught the branch of Civil 
Engineering in the Imperial University of Tdkid, 
Japan, and before his resignation of that post, he 
wished, as we gather from his preface, to leave behind 
him some professional record of his stay, which ultimately 
took the shape of a theoretical and practical exposition of 
the most approved type of American bridge. In the 
execution of this project, he confidentially informs us in 
the introduction, he had no ulterior motive beyond a 


knew little or nothing of structural anatomy, and the) 
strict laws which govern the strength of materials. 

Therefore egregious blunders of this nature are to be 

ascribed, not to British engineers as a class, but to such of | 
them only as are imbued with a sense of the infallibility | 
of empiric formule or are branded with the unmistakeable | 
mark of dogmatic charlatanism. Lastly, to cut the matter 
short, here is a remarkable quotation from the closing | 


for me to recommend you in this work any particular 
manufacturers, though [ ion no objection to give you 
individually my opinion as to what shops in America do 
the best work.” It is perfectly unnecessary further to 
explain the aim and significance of these side-thrusts at 
British engineers. [I have merely brought them 
together lest our disinterested author should still labour 
under the strange delusion that in preparing this treatise 
he had no such thing as “an axe to grind;” nor had he 
the slightest intention to raise the value of American over 
the depreciated reputation of British engineering. 

Taken as a whole, Professor Waddell’s book conveys the 
impression of being a conscientious and successful effort to 
describe and explain the general type of American bridge, 


what is good there is, however, a large admixture of 
error, peculiar, perhaps, to Professor Waddell rather than 
to the system he describes, to which it may be well to 
draw immediate attention. First, in his introduction, 
page 4, there appears the curious statement that the 
lightness of American bridges is due (secondarily), ‘“ to 
the greater height of truss, which throws less lever ge v1 
the upper and lower chord system, and hence require : les: 
iron in their members.” The inference drawn in this 
passage is perfectly true; but the reason assigned for it is 





laudable desire to instruct and edify Japanese engineers 
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none the less false, because the leverage of the flange 





page of the author’s preface :—“It would be out of place | 


as exemplified in the Whipple truss. Commingled with | 


resist from 50 lb. to 40 lb. per square foot according to the 
length of span. C. Shaler Smith, C.E., one of the highest 
American authorities upon bridge building, proportions all 
his bridges under 200ft. span to resist a pressure of 50 Ib. 
r square foot, and considers that 30 Ib. upon the loaded 
ridge will be large enough for all greater spans, Thomas 

| Cooper, C.E., the author of the best American bridge 
specifications, provides for a wind pressure of 150 lb. per 
lineal—linear—foot for upper lateral bracing in through 
| bridges and lower lateral bracing in deck bridges. The 
author uses 150 lb. for spans of 100ft. and under, from that 
to 200 lb. for spans between 100ft. and 200ft., and from 
200 lb. to 240 1b. for spans from 200ft. to 300ft. as the 
pressures per lineal foot for upper lateral bracing. The 
ressures per lineal foot on trusses only for the lower 
teral system were calculated to be from 290 1b. for spans 
of 100ft. to 320 lb. for those of 300ft. for empty bridges. 
and from 170 lb. forspans of 100ft. to 240 lb. for those of 
300ft. for bridges covered by the moving load. The pres- 
sures per lineal foot upon upper lateral system with an 
intensity of 30 lb. per square foot are about 90 lb. for 
spans of 100ft. and under, and from 90 lb. to 130 |b. 
for spans between 100ft. and 200ft., and from 130 |b. 
to 180 lb. for spans between 200ft. and 300ft. Wind 
loads upon empty bridges are treated as moving, for 
it is possible for one part of a bridge to be protected while 
the remainder is exposed ; besides, the centre of the whir!- 
wind has a motion of translation which would cause the 
pressure to really act as a moving load. This method of 
treatment affects principally the lateral rods and struts 
near the middle of the span. The pressure upon the train 
| is undoubtedly a moving load, but the co-existing pressure 
| upon the trusses must be treated as static; for it would he 
highly improbable that a maximum wind and a train eculd 
advance together, and with the same velocity, upon a bridge. ’ 
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and engineering students, or, to use the learned professor’s 
own metaphor, he had in the preparation of this treatise 
no such mean thing as “an axe to grind.” A purely dis- 
interested motive, if such a thing there be, at once com- 
mands respect and admiration, and therefore it was witha 
full sense of sympathy with the author that we entered 
into his account of Transatlantic bridge-building. It 
would be idle for me to dwell at greater length upon the 
question of motive, but it seems necessary to state that 
my faith in the author’s sublime disinterestedness was 
somewhat rudely shaken by stumbling upon such signifi- 
cant passages as the following :—“ That the United States 
of America lead the world in bridge-building is a fact 
undisputed even in Europe.” Then, again, in the repro- 
duction of an allusion to the Tay Bridge, repeating Mr. 
Thomas Clarke’s opinion—“ that its construction was so 
palpably erroneous that a common carpenter might have 
seen its unsafe condition”—we seem to catch a second 
glimpse of that arriere-pensée, which unconsciously 
animated the author. It is not my intention to defend 
the design of the first Tay Bridge—a project abortive 
alike in its original conception as in the fruitless inquiry 
which delowelt its collapse ; but at the same time it is far 
from self-evident that a common carpenter, or even an 
intelligent blacksmith, would have straightway put his 
finger upon the serious defects which finally brought 
about its destruction. Further on, after a careful explana- 
tion that all existing “ae wang bridges were the work of 
European engineers, Professor Waddell declares that “if 
an American engineer were sent to inspect and pass judg- 
ment upon a Japanese railroad truss bridge, he would 
condemn it before getting within a hundred yards of the 
structure.” Once more, “the trouble with most English 
bridges, and consequently with those of this country, is 
that they are designed ly railroad engineers, ihe tee 
not made a special study of bridge designing, and are 
therefore incompetent to do the work entrusted to them.” 
This extract would lead us to imagine that, in Professor 
Waddell’s opinion, British civil engineers are disqualified 
in virtue of the single fact that they are “railroad engi- 
neers;” a reason which does not impress itself upon 
our minds as jonn either very cogent or conclusive. 
Nevertheless, it would be useless to deny that there is in 
British, and probably also in American, railway structures 
ample intrinsic evidence that they were built, not by rail- 
way engineers, but by rule-of-thumb practitioners, who 
* Memoirs i i iy yatem | 
Iron Railroad Bridges for Japan.” By J. 4° Ie Woda OR BAS, 
Ma.E., Professor of Civil Engineering in the University of Tokié, Japan a 
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Fig. I-ISOMETRICAL VIEW OF AMERICAN TRUSSED BRIDGE. 


| stresses increases directly as the depth of the truss, and of 


course it is this very increase of leverage that reduces Lhe 
flange stresses, and thereby the cross sectional dimensions 
of the girder. On page 53 we find it stated as a general 
principle “ that it is not considered good practice to vary 
the thickness of the top chord plate or increase the 
number of thicknesses towards the middle of span, for the 
proper place for the larger part of the material in a top chord 
1s in the channel, and not in the plate.” I conclude from 
this passage that, apart from all questions of convenience, 
American engineers deem it wiser to widen than deepen 
the cross-section, despite the fact that the moment of 
resistance increases with the depth. Again, on page 64, 
the author remarks “that the live load stresses in floor 
beams, track stringers, and in all plate girders not exceed- 
ing 25ft. in length, are to be increased by 25 per cent., in 
order to provide for shock.” He then annexes a table 
according to which girders over 60ft. in length require the 
live load stresses to be increased only by 8 per cent.—a 
limit that comes as a new revelation when we remember 
that the theoretical increase is exactly 100 per cent. I 
here use the term “theoretical” advisedly, because other 
circumstances tend considerably to diminish the percentage 
of theoretical increase. The general principle enunciated 
on page 72, “that the sum of the working bearing resist- 
ances of all the rivets on either side of the joint must not 
be less than the stress in the main member on that side,” 
is based on the assumption that each rivet has but one 
section of rupture, which is false. Later, I shall have 
occasion to return to this subject ; but in order to prepare 
the minds of British engineers for a radical revolution of 
their ideas, it may be better to state at once that our 
author, in conformity with what he tells us is the best 
American practice, designs all his rivets to resist bending 
moment. According to this theory it would appear that 
the shearing action of a pair of scissors, no matter how 
closely the blades may be rivetted together, or how 
infinitesimally small the lever arm, in ultimate ratio 
resolves itself into a case of bending moment. On 
page 82 there is a table specifying the uniform live 
oad in pounds per “lineal ”— linear ?— foot, to be 
substituted for rolling load, in spans varying from 
12ft. to 60ft. These equivalent ie my are all too small, 
being undoubtedly affected by the small percentage 
allowed by the author for shock, and probably also by a 
faulty rhe Revit from values less than the maxima maxi- 
morwm of all central bending moments. On pages 84-5 
there is a concise statement of the wind loads adopted by 
the best American authorities, which it may be of interest 





to quote at length :—“ Empty bridges are proportioned to 


The above extract—saving the sage dogmatic assertion 
made in the last paragraph, which would teach us that 
concurrent moving loads must always “advance together, 
and with the same velocity ”—gives us a clear idea of how 
American engineers distribute their wind loading. The 
subject of wind pressure, as affecting the lateral stability 
of structures, is becoming daily more and more a question 
of importance; and yet, so far as we are aware, no definite 
steps have been taken by the railway inspectors of the 
British Board of Trade to insure the lateral stability of 
structures. True, following the Report of a Royal Com- 
mission, a rule or precept, or whatever else it may be 
called, was once issued that all bridges must be designed 
to withstand a lateral pressure of 561b. per square foot. 
But what steps have been taken to give effect to this rule 
or precept? None at all; and yet it is positively certain 
that a solemn procession of heavy locomotives, granting— 
which, in fact, is very doubtful—that it adequately tests 
the vertical stability, affords no criterion of the lateral 
strength of abridge.* Indeed, it would seem to be a com- 
paratively easy task so to design a bridge that it should 
receive the formal approval of the Board of Trade, and 
yet be most assuredly upset by the first strong gale of wind. 

Leaving the question of wind pressure, Professor 
Waddell then proceeds to deal with the calculation of 
stress, and the interesting matter of the relative strength 
of the various members of a structure; and it is very 
remarkable that the author, who has some pretence to be 
ahead of all British engineers, should, in apparent ignor- 
ance of the new graphic methods, adhere to the long, 
tedious, analytical processes of the early part of the century. 
Moreover, in order, as he supposes, to lighten the work 
of calculation, Professor Waddell separates the difference 
of load per linear foot of engine and car, which difference 
he calls the “ engine excess,” and treats it independently 
of the other loads, This separation is perfectly irregular 
and superfluous, insomuch that the engine excess, or for 
that matter half-a-dozen engine excesses, can be included 
with the other loads, and their effect evaluated in one and 
the same stress diagram. 

In Chapter IX. the treatment of transverse bracing for 





* Not so long ago a Government official, lately deceased, informed 
me that, finding the central pier of an arched bridge which came 
under his ins m ‘‘ fairly wabbled,” he had recommended the engi- 
neers to insert a tie-rod (sic) between the haunches, in order that one 
arch might ‘‘shoulder-up” the other. phe engineers of the scheme fol- 





lowed his advice, and the “ ig” finally disap d. Here, then, 
is a structure with unstable piers, depending ry the imperishability of 
a single compression rod, which may any day through the setting-in 


of rust, or buckle under unequal settlement. Moreover, one might 

fairly expect that a bridge, which ‘‘ wabbled” on its piers, was not alto- 

se insured against collapse both ina forward and lateral sense, by 
ing stiffened merely in the plane of its longitudinal axis.—R. H. G. 
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wind pressure, ascribed by the author to Professor W. H. 
Burr, but approved and expounded by him, is so far 
original, and will serve such a good purpose as a warning 
to us what rocks to avoid in dealing with the difficult 
problem of finding the stresses in an upright braced canti- 
lever, that we venture to insert it at length, with addi- 
tional comments :— 
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“In Fig. 2, let P be the pressure concentrated at the 
upper panel point on one side of the bridge, and P' be the 
pressure concentrated at one end of the intermediate strut 
JK. Let d, f, b, @ represent the measurements indicated 
in Fig. 2. The total pressure 2(P + P') = H is assumed 
to be equally to by the feet of the posts. Taking 
the centre of moments at E, the moment of the pressure is 

2P.d+2P' (d — f), 
which can be resisted only by the moment of a released 
weight V upon the foot F; thus— 
,_ 2d(P+P')-2P'.f 
v ? . (1) 
This released weight 
must pass up the vibra- 
tion rod K G, causing a 
tension therein, repre- 
sented by V sec. 6. 
\ “To tind the stress 
in the strut J K, pass 
a plane through the 
Xe bracing, cutting G H, 
Vv G K,and J K (H J 
not being strained) ; 
take the centre of 
moments at G, and 
consider the forces act 
c ing on the leeward side 
of the truss; then 
the moment of stress in J K will balance the moments of 
P' and}H. Thus stress 


guy tte - PS Sweep eh. ce 


“ The stress along G H is found by considering it a part 
of the upper lateral system, and not to belong to the 
vertical sway bracing. But if it be supposed to belong to 
the latter, its stress may be found by passing a plane as 
before, taking the centre of moments at K, and consider- 
ing only the forces acting at the leeward side of the truss, 
so that the moment of the stress in G H will balance the 
moments of the horizontal reaction at E, and the pressure 
at G, the moment of the increase of weight at E balancing 
the moment of the increase of vertical reaction at that 
point; thus stress 


(GH) = 4H (d <P + PL =P +P!)-P! 


or equal to the stress in J K.” 


Such, then, is Professor Waddell’s luminous treatment 
of an upright braced cantilever. With regard to the value 
of V in equation (1) there is nothing to remark. But 
when our author proceeds to resolve V along GK, to 
obtain the tension therein equal to V sec. @, it is neces- 
sary to tell him that the tension along the post F H is not 
a constant quantity, but varies from the value V at the 
foot to a much less value in the neighbourhood of the joint 
K. It is, therefore, impossible for the tension along G K 
to be equal to V sec. 6. But further, with regard to this 

int, the method can be shown to fall under the sheer 
orce of its own weight ; for, taking the case of the double 
intersection bridge, we have d = 27, and by formula (2) 
the stress in (J K)=2P+P'. Then, constructing the 
reciprocal stress-diagram J FGKJ of the joint K, we 


obtain 
FK_JK-FJ 
FG FG 
JK -P 


fi 











(3) 


= tan. 6; 
or, substituting the value of JK given by the formula, 
viz, JK =2P +P, 
FK_ 


F G sV = tan. 6; 
that is, V tan. 6= 2 P, where tan. @=6+4d=26b+d. 
Now, for the same case, we find from formula (1) 
V tan. 6 = V. oA =2P(2P +P); 


whereas we have just seen that the stress-diagram of joint 
K, constructed so as to agree with formula (2), gives 
V tan, ¢ = 2 P, and is, therefore, in open rebellion against 
formula (1). 

Concerning the value of the stress (J K) given in equa- 
tion (2), I need only observe that it is in direct contradic- 
tion to the principle that the shearing force at any section 
of a cantilever is represented by the sum of all external 
forces applied between the section itself and the free end 
of the girder. The value of the stress in G H as given by 
equation (3) is on the face of it highly improbable, for let 
d = 2 f, which is the case in American double intersection 
bridges, then we find by the formula that the stress in 
GH =2P + P', or equal to the whole load upon the 





truss minus P'. The learned professor then turns his 
attention to the example, Fig. 4, where the transverse 
system is replaced by a pair of gusset braces A B and 
CD. His treatment of this case is still more extraordi- 
nary, and is certainly worthy of reproduction :—Let the 
notation be as shown in Fig. 4, V being as before the 
released weight at F. P is in this case the sum of the 
pressures at H and G. Taking the centre of moments at 
at E gives os 


V.b=P.dandV = 


Again, taking the centre of moments at A gives the value 
of the bending moment M on the strut at that point, thus 


M =V(b-s)-3Pd =F 20-29. 


Let h = the distance between centres of gravity of the 
two channels of which the upper lateral strut is composed ; 
then the bending stress will be 
oe Bey 
wae teat iia 
“The stress in AB is found by taking the centre of 
moments at G, and making the moment of its stress R 
equal to the moment of the horizontal reaction at E; thus 
Rs,/$ = 3 Pd, 
R =0707 P4» 
= ‘ aa 
The first remark I have to make upon the treatment 
of this case is that Professor Waddell, in taking the 
moments of forces lying to windward, instead of to leeward, 
of the section, and suddenly forgetting his previous admis- 
sion that “the moment of the increase of weight at E 
balances the moment of the increase of vertical reaction at 
that point,” has suddenly changed his tack from the course 
he followed in the last example. Now, as it ought to be 
perfectly immaterial whether moments be taken to wind- 
ward or leeward, I will supply the deficiency by taking 
moments to leeward of the section at A; thus finding 
M=Vs- . 
Now, if the method given be correct, this value of M 
should agree with the author’s sum of moments to wind- 
ward ; so that we have 
Vs —4Pd = V(b-s) —3Pd; 
or, (b-s) =s 
and, s= 46. 
Whence, inasmuch as the two values of M agree only for- 
tuitously in one position of the section, it follows that the 
method itself must be false. The error which vitiates it 
is somewhat insidious; and at the same time curiously 
deceptive in the case of two American professors. 
Examining the arrangement of forces given in the 
figure, it will be seen that the force V, downward in 
H F and upward in E G, is again assumed to be constant 
throughout the entire length of these lines ; whereas, as 
before mentioned, it varies from a maximum at F toa 
minimum at H. Wherefore, the error in this instance is 
merely a repetition, but under a more subtle form, of that 
which appeared in the preceding solution. 
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LABOUR IN EUROPE. 
No. III. 

Austria.—The working classes of Austria are steady and 
trustworthy. The relations between employer and em- 
ployed are good ; when strikes take place no damage is 
ever done to property. The pate portion of field labour 
and much of the labour of factories, mills, and mines, is 
done dl women. The hours of female labour are longer 
than the hours of male labour, while the wages are from 
25 to 50 per cent. less, An infrequent circumstance in the 
usual relation of male labour and w to those of females 
in Europe is observable in the spinning and weaving mills 
near Prague, where women are paid the same as men. 
The hours of labour are sixty a week, though in the textile 
trades and mines they often reach seventy-two, and in the 
former ninety-six is not uncommon. The new Labour Bill 
fixes the hours so as not to exceed eleven a day. This Bill 
was — by the textile manufacturers, on the grounds 
that if the hours were reduced they would not be able to 
compete with other nations. Although some years back 
all restrictions upon trade and its exercise were abolished, 
many of the old guilds have been re-established. Member- 
ship is compulsory, and they exercise considerable trade 
control. The test system of examination for proficiency of 
apprentices and journeymen prevails in some trades. Much 
attention is paid to technical education, and the system of 
school workshops carried on by the Austrian Government 
is the most complete in Europe. These schools are of two 
classes—those in which a sound theoretical instruction is 
imparted, with a certain number of hours daily in the 
workshop for practical work, and those where the greater 
part of the time is spent in the workshop, and the theo- 
retical work consists mainly of drawing. ages vary 
much in the different of the empire. In Carinthia, 
Carmola, and Styria, they are much lower than in Lower 
and Upper Austria, Salzburg, and the Tyrol. In a subse- 
quent impression we shall return to the consideration of 
Austrian labour, which presents several peculiarities 
which we cannot deal with now. 


Wages Paid per Week of Sixty-six Hours in Ironworks in Austria. 


8. d. 
Strikers by the piece ... . 22 0 
Head rollers... ... ... 
ae — haan 4 ; 
ngineers, by the shift 
Boilermen ... ... ... 10 5 
Turners... ... 21 6 
Locksmiths ... * 14 7 
Head smiths Sas. Goad ‘ur, wane pds eh, cease 
UES? “ses. cs. nds! ous’ See dbs ese cas¥ ee 
ee ee ae a 
Female labourers hess J len eee ae 


Wages Paid per Week of Sixty Hours in Foundries and Iron- 
works in Trieste. 


s. d, 
Foundries 15 10 
Ironworks... 15 5 
Machine shops 24 2 





Wages Paid per Week of Sixty Howrs in Machine Shops and 


Rolling Mills, 
In smelting houses : 
Ore washers ... 9 9 
Labourers 6 10 
In refining works : 
First puddlers 24 5 
Assistant bye ae 14 4 
oe a = : 
‘orgers, stokers, stretchers : 
ee ee 12 0 
In the rolling mills : 
Head rollers ... 16 9 
Second rollers $e 13 1 
Catchers and runners ... 7 2 
Bench binders ~ 12 8 
File forgers ... 9 11 
File-grinders ... 11 7 
File-cutters ... 11 10 
Nail smiths ... 6 10 


Wages Paid per Week of Sixty Hours in Mines in Austria. 
Iron mines : 
Job miners and first diggers 9 
er anes 7 
Labourers 6 
Kaolin mines : 
Miners and diggers ey ee ee 
Ng SS ae ee eee 
7 
0 


— 


Ore washers ... 
ee ae ae ee eee 
Wages Paid per Weck of Sixty Hours in Shipyards. 
Iron shipbuilders in Trieste ... ... ... 35 
General Austrian Shipbuilding Company in Linz: 
EINE seek as Spe) eb) meh. Sun Sang’ sus sens 15 
SEE ni: “pis ass) Kee sae AR es es Sk 
Denmark.—Denmark has no mining population, and its 
factories are of little importance. Co-operative societies 
have no existence. Labour organisations were inaugurated 
in 1871, and there are over forty trade unions in Copen- 
hager alone, which are both beneficiary and protective. 
Both working men and employers are beginning to resort 
to arbitration for the settlement of their disputes. The 
educational institutions of Denmark have reached a high 
degree of efficiency. Education is compulsory, and the 
children of the poorer classes are taught for nominal fees, 
Numerous technical schools exist all over the kingdom. 
With rare exceptions these schools are carried on in the 
evenings. There is not much female labour, and families 
are wholly dependent on the father’s earnings. The 
general condition of the best paid labourers of Denmark 
is fairly comfortable, while that of the poorer paid artisans 
and labourers is one of economy and self-denial. In the 
last few years the wages of mechanics have increased by 
from 10 to 15 per cent., but the cost of living has kept 
pace with this increase. The hours of labour average 
sixty a week. 
Wages paid per Week of Sixty Hours in Foundries, Ironworks 
and Machine Shops in Copenhagen. 


oo So 


s. d. 

Tin-smiths 19 9 
Moulders at . 2 3 
Blacksmiths ... 17 6 
Boilersmiths ... 16 3 
Coppersmiths 19 9 
inists 19 0 
Turners ... 20 6 


Wages paid per Week of Sixty Hours in Copenhagen Iron 
Shipbuilding Yards. 


s. d. 
Ship-smiths ... 17 0 
Workmen 14 0 


Wages paid per Week of Sixty Hours in the Government Navy 
Yard, Copenhagen, 


Lowest Highest. 
a s. d. 
Blacksmiths ... 13.9 17 9 
Machinists... 13 9 25 6 
Locksmiths ... 13 9 17 4 
Labourers 13 9 14 6 


Workmen in the Navy-yard have permanent employment 
for life, and a pension when incapacitated for work 
through age, illness, or infirmity. They receive in addi- 
tion tools, and are allowed houses to live in at a low rent. 

Russia.—The labour conditions of Russia are peculiar to 
that Empire, and must not be measured by the standard 
of other countries. The feudal relationship between 
employer and employed still exists, notwithstanding the 
abolition of serfdom, to such an extent as to render com- 
parison difficult. The system of boarding and lodging 
workmen in factories prevails largely. Its object is to 
provide steady workers, and to keep men aloof from other 
industries, and to preserve a certain amount of secrecy 
about the work. It has the effect of rendering the work- 
men completely dependent upon the employers. Wages 
throughout Russia are much lower than in the rest of 
Europe, with the exception of Italy, and it is not easy to 
arrive at average rates. Wages in St. Petersburg are 
regulated more by individual bargaining than by any 
trade rate, workmen being paid at one time 1s. a day, and 
at another 2s. 5d. The rules governing the relations 
between employer and employed are numerous, but they 
are by no means strictly carried out. There are a few 
trade schools in St. Petersburg where children are taught 
various trades, chiefly mechanical. These schools are but 
recently established, and are still in the experimental 
stage, but there is little doubt of their ultimate success. 
One distinguishing feature of Russian industry is the 
Artel, or Associative Labour Society. Artels are associa- 
tions of several persons who unite either their capital and 
labour or the latter only for the purpose of carrying on 
trades or work with an individual and collective responsi- 
bility. All the members are upon an equality and receive 
the same wages. Artels have a fixed tariff, beyond which 
they may not go, but they usually accept rates much 
lower. ese Artels perform their work in the most con- 
scientious manner, and the particular Artel is collectively 
responsible for any injury or loss caused by any of its 
members. an instance, in the Government of 
Vladimir several villages unite their capital to purchase 
iron, which is then made into scythes at a smithy. The 


scythes are then given to a member to be sold in the 
neighbouring towns and villages. The goods sold are 
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promptly delivered, and the profit made is divided equally Average Wages Paid per Week of Seventy-two Hours. : 
smen® nll Ue. seetbore, is are more completely Rie,  Wamav. FALL OF ELECTRO MOTIVE FORCE WITH 
. : : *. é. ad DISCHARGE OF A BATTERY. 
organised in the Government of Moscow. Villages in Blacksmiths 16 0 Ib O 
which the blacksmiths, joiners, and: locksmiths form a| Strikers * ee aoe By Pacer Hices, LL.D. 
large proportion of the inhabitants unite and determine Brassfounders ... 200 |. 150 Dr. Lopes, in a recent number of Tue Enatverr, 
the amount of capital they intend operating with. The Horseshoers ... 00... 11 8 pointed out a difficulty that beset the student in experi- 
amount so decided upon is raised by voluntary contribu- Millwrights... ... 200. 7 6 ments with batteries, and explained one of those practical 
tions of the villagers. Only inhabitants of those villages Nailmakers (hand)... se oe oe 20:0... 10 5 phenomena of which the reason why is not always apparent 
who take part in the association can become members, * Piecework. prima facie. I would like to add some remarks about the 
After deducting the cost of the raw material, 70 per cent.| Portugal.— a in Portugal are very low compared | discharge of batteries, with regard to a stumbling block 
of the remainder is divided amongst the industrious mem- | with those in England and France. The hours of labour | that I have found a good many tripping over. 
bers, and the remaining 30 per cent. put aside as a reserve | are from sunrise to su with two hours interval for| It is customary to give the electro-motive force of a 
fund, Idle members are either expelled or must submit | meals and rest. Women do much active work, such as | battery as obtained on open circuit. This for comparison 
to a deduction determined on by a vote of all the members. | stevedores and other outdoor labour, Out of a population | is sometimes serviceable, but practically the figures have 
All business transactions are conducted by word of mouth, | of four millions and a-half, only one hundred and eighty- | little value. What the practician (to borrow a word from 
our French neighbours) requires to know is the electro- 
Table showung Comparative Average Weekly Wages, according to the Reports of 1879 and 1885. motive force when the battery is producing current. This 
is frequently a very different result, as many a peor 
vereern | Germany. | France. | Belgium. | Italy. | Denmark. | Switzerland. | England. amateur has found to his cost. It is not at all an unusual 
‘upations, = ot am — ——{ | i SP acne i i i i 
- | 1879, | 1885. | 1879. | 1885. | 1879. | 1885. | 1879. | 1885. | 1679. | 1985. | 1879. | 1885. | 1879. | 1885. thing in an amateur’s calculations for him to take the 
- . electro-motive force on open circuit as the working electro- 
8. djs. d.}s, dj} a. djs djs. djs djs. djs. djs, dij a. d.| 8 d.|s. d.|/s. d. | motive force, and then for him to find that his incandescent 
Blacksmiths .. 16 8/16 8|/22 9/2 3/1 2 5116 5/15 0;16 8 1/20 0|2 | 9 i : 
Brasstoahaees 2% 0/18 8| — |97 8 els lia uli sii ele i | 19 2/20 6 80 10 31 2 | lamps (an amateur generally fails here) are ouly red hot 
Catiers sat se sim 3) 19 ‘ | ie 33 0/16 8/15 10 1 } 35 5/19 2/20 7/33 4/29 z | instead of white hot. And I am sorry to have to say it, 
orse: \ rr eer 7 _ | 7|2 1/19 1 z i i i i 
Labourers -. :. :. ..{10 10/18 0| — |16 o|12 6/35 9| — | 0) — |a7 1 —* 133 1 20 1 ig 7 | but not alwaysis this oversight confined to the amateur. 
Millwrights .. -|29 8/17 6] — | 2) — ]2 1/16 8/19 2/16 8/% 6/25 0) % sisi sw 1 The best batteries are considered impolarisable (another 
word from the French, but perhaps we have left them too 
long in possession of the field), that is, the hydrogen 
Table showing the Rate of Wages in Ten of the Principal Cities of Europe. evolved at the positive electrode is supposed quite con- 
sumed in the reduction of a metal, or by its oxidation or 
: Bl ¢ chlorination. If this consumption is not perfect, an un- 
g soi ¢ s£ ae Ee $3) fF =f .# | known factor is introduced into our problem, and one that 
S = 3 3 aS 5 |8enq2) 25 5 5 : : Pp ’ 1 
Occupations, 33 BS £3 Es a8 5 8 Here a5 %3 = 3 no economist will allow. However, all batteries are 
Sz a3 Bs as Ee #3 | Ee aS ES =~ | polarisable at a certain limit, where the production of 
| < #3 3 ’ hydrogen exceeds either the rate of contact of the con- 
ad . r : . . . ‘ suming material, or the capacity of that material ; in the 
8. r,s = 8. d. a. . 8. . s. d. 8s. d. 8, . . ad, 8. . i j *j 
Blacksmiths | 2 6 | 2 11 | 17:10 | 2 6 | Mw 71 9 0] 0} 6 1 1s 6 | 16 6 | latter case the battery is said to be exhausted ; in the 
RMLKIEE, os c6 4s oa oe oe. oe ooh Se Or | WO | | ae a) 9 15 9 20 10 20 1 M4 2 un 6 a a — 0 ae tg 3 ~ I dy - a 
Brassfounders .. .. .. .. 2. «+ ++. 88 9 | 29 0 | 17 10 | 2 6 | 16 arger surface of positive electrode. Yet this point is sadiy 
os ee el Sei S tian hiwelestietigvzian 0 |neglected in nearly all a ete There is 
TROON ss ss. os us oe os | 4 6 / 1 2] 15 9 | 18 4 | 13 4 | 2 10 | 17 tL | 15 O | 12 10 | scarcely an ordinary form of battery in the market in 
Nailmaters (nana). oe oe a ae eS ma wae} 6 | eM | oo ee | oe 8 | sta | 8 | which the positive electrode and amount of hydrogen-con- 
Tinemiths.. 4... | 9 2 | 46/17 9/15 8 | 17.8 | 16 8 | % O | 2% 1 | 2% 6 | 18 o | suming material are not too small, with relation to the 
z surface of zinc, to produce the best results. This, then, 1s 
* Though given as the wages of Vienna in the comparative table, they are evidently the wages of other towns—Prague and Trieste—these the constructive difficulty, that does not, however, beset 
trades being blank as to wages in the detailed Vienna return, the amateur unless he builds his own battery ; it is, how- 
Seiilin dh i ™ a te @ , e ever, a trade oversight. 

Se Ray Be Regs Se ef Whe Se ee eee Supposing a properly constructed battery, there is yet 
| i another obstacle, and this is the one to which I refer as 
| arg or ce Zs sd m nis ry ‘ fi commonly neglected—the unavoidable and _ inherent 
| BB AB 23 a3 £5 q g 85 a8 i: 2% | internal resistance. Him who doubts my statement as to 

Occupations. oe] Be fa ga Ba aa £3 a2 #2 22 | this neglect I would refer to the columns of any of our 
As as os BS <3 ns 3 as 3 = | technical papers, where teem inquiries as to failures to 
= light incandescent lamps with such batteries as the 
(a aia ad) sa da| sa da | eo a] ow a s ad | s. d{s. d.{| 8. a, | Léclanché, intended for a totally different work. Even 
Blackemiths a 30 8 #8 . 4 : 4 ; ¥ ; 4 ° 3 : 4 , 36 ° 6 . when, too, the amount of this resistance is understood by 
Brassfounders 1. 2. 1. 1. 22 i] 2) a1 2] 2 1| 18 8 | 19 5115 0 | 1% 8 | a 8 | % 1] 19 2 | 17 6G | the student to depend upon size and upon distance apart 
Cutlers ey os 2 2] 2 0] 16 8/0 7] 12 6 _ 2. 66 | 2 5 {| 15 10 | 16 4 | of the electrodes, I have known failure to be incurred in 
Horseshoers “ | 2% 4) 2 5 | 15 1) 19 5 | 4 6 | 18 4 | Me 7] 2 1} Bt 8 |} 15 8 | the attempt at reduction of resistance, by bringing the 
Millerigits’ ne oe | 4 i bd B 4 : Lo : 4 un 4 $ ie ; Af e ” * 3 ° electrodes so close together as to prevent circulation of a 
Nailmakers (hand) .. | 24 7 18 Oj} 11 0 - = 2 2 | 2 1] 18 4] 15 3 | sufficient amount of the hydrogen-consuming material. 
Tinsmiths.. .. .. | 27 «4 18 4 14 (10 18 5 1 5 1 8 2 69 27 «ll 27 «6 12 4 With accumulators it is not at all uncommon tu have the 
plates too close together to admit of the bulk of sulphuric 
The following Table gives the Retail Prices of the Principal Articles of Food Consumed by the Labouring Classes in Seven | cid necessary for the proper formation of sulphate ; the 
European Countries, pig having been reduced with the single view of reducing 
a —_——_———— | the internal resistance of the cell. But the internal 
France tabi resistance of a battery varies also with the liquid employed, 
England Germany Switzerland | (Marseilles . Belgium Holland and with so many other causes as to prevent generalisation. 
Articles. | Vienna and y p 8 
: scat tied or nn prague) (Brussels). | (Amsterdam). | What has to be now attempted is the explanation of the 
— . . - effect of this resistance. 
ae . per Ib. ri $ wei eo oe 9 . o 74 wen i|e thtoo 9 |0 8 too. |0 > ‘ae $ Any explanation that can be referred to a geometrical 
Ham... — ho |e ep eon ee) —- for geil 8 4 8 6] 2 8 1 7 nil 0 8 ,,1 1 | consideration has an advantage in being apparent to the 
BR so ss na ah WO) See a Oren O00 Oe, O 8 10 7 5 1 8) O68 46S 810 Wis O S10 m2 2 
Mus, 5. TOS n OkO 1a ee Oke, — 9 OF 10 Fou, FO 33°33 — gO 8 [6 = |, 26 
Wad. ss os) fy FOR on O80 10 5 2 0 8. 11 Ob 2 5h] 0 4b y, O-9 — 269 10? OM Te 
POR o. 5. ss gt 10'S 9 ONO 108) 4,010 10 9 5,.0:30 | 0 7%... 010 — »08 _ 
Sausage .. .. ” 08 , 010 — _ — = - _ 
Horses 2” cs = = |0 %,, 0 6 = = |0 4,0 6 SQ : 
Groceries 
Suger.. .. .. » {0 2 » 0 8/0 4 ,, 0 |] — 5904/0 8,06] 0 %,,0 4 — 0 0 43 ,, 0 64 
BOR ss ws fy Rare RE rea 1 e & Goh es SF ,, 6:0 _ — 0%, 2 8 
WMO. cs. ve gh A Deke Bh Oe 4 LS] Oren gee | 894, 9 6 - — »08/0 6,11 
Butterine.. .. 4, |0 6 4,1 0 _ = ~ -- 08 , On 2 
Butter .. .. » {10,14 {010 ,17/— ,18/14,26 ]{5 Sod At) — ,,010 |o6 1 4 
Dripping .. .. “ 06,0 8 _ * = _— angi 
AMO os cs 4p ROSE er = GOO Se gf CAO 06 OOP Ob 488 _ Oe ,,-021 
Chess .. . 9 {0 6 , 022 | —. ,, 020 — i ae as ~ 0 64, 0 11} 
BOR as ae ee de 1 Sines OO LO OR Os Bi) me a MR] Sie OD = » O8 (0 2 . @ B10 0 8 
Pt. +s os Og. 1S ee 2 18 SOS 2,08 ae 0 14 4, 0 2 _ 02,0 8 
Cornmeal... ,, os 0 28,0 8 0 14,, 0 2 _ — _ * 
Bras. «6 ts 013,02 1/0 4,0 4/02 ,, 0 2% ~ —- »0 0 14,,0 23/0 13,, 0 23 
Ostmel .. .. 5 [02 0 4/0 %,,0 8 - — _ , as aes : 
Potatoes .. .. 5, {0 02,, 0 af See ee a a ee ee | 0 0},,01 — ,,0 0] — ,, 0 0} | physical eye, as well as to the mind’s eye, to which 
— oo este Se ot ein 26 a ieee = = = alone figures and symbols appeal. Therefore let X I 
Ce IT 2 OS = ia " a - oF s 5 in the horizontal line X X' represent the internal 
resistance of the battery, and let IX! be the resist- 
and at the close of the yearly accounts the same round is | five thousand are mechanics and artisans. Wages in and| ance of the voltmeter. The vertical line E will be 
begun again, the Artels renewing and reconstructing them- | around Lisbon are—general trades, 2s. 6d. to 3s. 4d. a day, | taken to represent the internal electro-motive force of the 
selves, Artels exist in all branches of trade and com- | some running up to 5s, 3d. in exceptional cases, and others | battery, and then the line E' at the other extremity of X I 
merce, and those of the labourer are no less important | falling to 2s, ld. Wages in the country districts are | will be the electro-motive force at the terminals of the 
than those of the craftsmen. Were Artels to be all | lower. battery when only the voltmeter is incircuit. Let us now 
suddenly dissolved or suppressed, the business of the| Turkey.—Turkey is not usually considered in a com- | set the battery to work on a resistance represented by I R, 
country would be very seriously embarrassed. The hours | parison of the labour conditions of the commercial and | and we see that the line joining E and R—corresponding 
of labour are from sixty to seventy-eight a week. manufacturing nations. The want of internal communi- | to the line joining E X' when only the voltmeter was in 
: y : / _ | cations has had the effect of localising industries, and each | circuit—now makes a greater angle with the horizontal 
Wages Paid per Week of Sixty-eight Hours in Ironworks in community has conditions of trade, hours of labour, and | line of resistance, and cuts the line giving the electro- 
Russia, 8. d. rates of wages peculiar to itself. Statistics relating to| motive force at the terminals at E'', which is now the 
Casters . ea ee ee 19 3 labour and wages, either official or other, are few. e | electro-motive force appearing on the voltmeter or, if I R 
yee) : 19 3 working classes are industrious and steady, and strikes are | represent lamp-resistance, at the terminals of the lamps. 
Takeueibe te Ras ac ae aie. Kak Gest ; : very rare. The hours of labour ate from sunrise to one | If IR‘ be the lamp-resistance giving the electro-motive 
Locksmiths... ... . 1. ss 1. 1. se. QL 3 | hour before sunset, with an hour for dinner. Nearly | force E, proper to the requisite brightness of the — 
Blacksmiths*... ... 22 8 everything is done by hatid, and consequently manual | then, although we have a greater angle y than at 6-—the 
Strikers... wo» 12 0 labour is in great demand. The wages of general trades | currents are proportional to the tangents of these angles, 
oe ~oom 24 0 in Constantinople are about the same as those in other | not to the _— themselves—and a greater current flowing 
Sele : y 4 : large cities of Europe; if anything, a little higher. In| out with the lesser electro-motive force E'', the lamps— 
Coppersmiths* ‘ia * 36 10 distant villages and coun istricts they are extremely | in parallel—have not each the electro-motive E, ‘at their 
Cee. cee pee ans as low. A comparison with the report of 1879 shows that a| terminals necessary to drive the proper current a 
Bs ics. \045,, 1606). opbs 100m » ee slight advance in the rate of .wages, but still an important | them. With the highest electro-motive force we have the 
—— See tote 19 3 one, when the relation of the cost of living to the amount | lowest current, tan a. : 
| edie yg ies » P of money earned, is generally noticeable in every country,| This little diagram based on the simplest reasoning shows 
, | eer 24 0 except in England, where a general decrease has taken | at once the fallacy of giving the electro-motive force with- 
Labourers 90 place, as shown in the above tables, out the corresponding current. 
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MARINE PUMPING ENGINE. 


MR. A. MUMFORD, COLCHESTER, ENGINEER. 





THE accompanying illustrations show front and side elevations 
of a pumping engine designed and manufactured by Mr. A. G. 
Mumford, engineer, of Colchester. Although well adapted for 
other purposes, it has been specially designed for use on board 
ship, and it has therefore been so arranged as to economise 
space to the uttermost, whether as regards height or floor space, 
in proportion to amount of work done. Care has also been 
taken to make every part readily accessible. An inspection of 
the front elevation will show that the suction and delivery can 
be used conjointly at either the right or left side, or the suction 
can be used at the right and delivery at left, or vice versd ; hence 
every condition of locality is provided for. Blank flanges or 
cover plates are supplied for the suction and delivery not in use. 
The standards supporting the cylinders are ingeniously utilised 
to act as air vessels, There are four varieties of the design— 
namely, single-cylinder single-acting pump, single-cylirder 
double-acting pump, double-cylinder single-acting pumps, and 
double-cylinder double-acting pumps. 
single-cylinder pump. The double cylinder simply consists of 
a pair of these with a basecommon to both, witha gapin the centre 
for the fly-wheel, which then has a shaft bearing at both sides 
of it. The cumbrous and rather unsightly kite gear is done 


away with, and a strong guide rod of such a diameter as affords | 
a large rubbing area is provided. All the valves, seatings, | 


glands, and journal bearings areadjustableand made of gun-metal. 


These engines can be used as prime movers to drive mechanical | 


stokers, or lathes and other machine tools in the engine-room, 
or they can be used as fire-engines and to pump for washing 
down decks, to drive ventilating fans, and for a variety of other 
purposes on board ship, and they are well adapted also for many 
purposes on land. 








WILKINSON’S PULLEY COVERING. 


To increase the grip of a pulley by belting, Mr. W. W. Wil- 
kinson, of St. John's-road, Longsight, Manchester, has devised 
the arrangement illustrated by the accompanying engraving. 
The pulley is covered with a thin perforated metallic cover, 
fastened by screws, rivets, or solder. It increases the strength 





of the pulley if properly applied, increases the hold of the belt, 
and makes it possible to run with slack belts. It remains to be 
seen whether the wear of the belt is greater in any noticeable 
degree than with an ordinary pulley, but it may be assumed 
thatas the necessary tension is less, the life of a belt will not be 
decreased unless it is too small for its work. The advantages of 
being able to run with a slightly slack belt are obvious. 


The illustration shows a | 


| THE ELWELL-PARKER SECONDARY BATTERY 
GAUGE. 

THE instrument we illustrate is being brought out by Messrs. 
Elwell and Parker for automatically closing the charging circuit 
when the cells are exhausted, and breaking it when they are 
fully charged ; also for continuously showing the condition of 
the charge, and signalling it by a bell or otherwise. Professor 
Forbes, at the Society of Arts, drew attention to the necessity 
for such an indicator, actuated by the change in density of the 
liquids, for automatically working a switch, and he was not 
aware that any such was in use. The following description of 
the apparatus used by Messrs. Elwell-Parker and Co. may con- 
| sequently be of interest :—This instrument, designed upon the 
| principle of the hydrostatic balance, and patented by Mr. Thos. 
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Parker, has been used in connection with the Elwell-Parker 
accumulators during the past two years with perfect success, It 
is unaffected by the level of the solution, and does not require a 
special cell. It consists of a vertical brass pillar, from which 
projects a horizontal arm, carrying by two silk cords, the beam, 
at one end of which is the segment of a wheel, the axis of the 
beam forming the centre, and at the other end is an ivory 
pointer and an adjustable balance weight. A glass bulb B, 
hermetically sealed and loaded, so as to just sink in the solution 
when at its greatest density, is suspended in the centre of the 
cell by a platinum wire attached within the gauge case to a 
silk cord hanging from the segment in the beam. The gauge, 
entirely enclosed in a glass case, is placed upon a shelf directly 
above the cell, so that the glass bulb hangs in the solution without 
touching the plates. It will be at once seen that as the battery 
is being charged, and the specific gravity of the solution 
increases, the bulb B will rise and the angle formed by the arm 





bearing the balance weight A with the vertical pillar will become 
more acute until the pointer reaches the bottom of the scale, 
when a cross-bar, formed by a fine piece of platinum wire at the 
end of the pointer, comes into contact with two upright 
platinum terminals, and so closes the circuit either of an electro- 
magnetic switch—for automatically cutting the battery out of 
the general charging circuit—or of an electric bell in the engine- 
house—to show that the charging is complete—or where a gas 
engine is used to cut off the gas and so stop the engine. A 
similar contact may be made when the cells are exhausted—to 
any desired extent—and the charging circuit thrown in again, 
or a bell sounded by the pointer reaching the top of the scale. 
As the capacity ofasecondary battery, when always discharged in 
series, depends upon that of the weakest cell it contains, and as 
every cell will require exactly the same amount of current to 
re-charge it, a single indicator placed over any cell is all that is 
required, 








HAWKE'S INJECTOR AUXILIARY. 

THE accompanying engraving illustrates a new appliance for 
increasing the efficiency of boiler injectors, patented by Mr. 
S. R. Hawke, Hayle, Cornwall, and awarded a silver medal at 
the last annual Polytechnic Exhibition at Falmouth. It obviates 
the uncertainty often attending the starting of injectors, and 
also imparts to the injector—of all sizes—a lifting power of 
from 20ft. to 25ft.; and the injector will lift water of a higher 
temperature than when worked in the usual manner, viz., 
140 deg. The illustration shows it attached to an ordinary 
injector. B is an air-tight chamber filled with water. Thus, 
on opening the water regulator, the injector becomes at once 
flushed with water, and consequently instant action is secured— 
the steam not having first to exhaust the air from a long suction 





pipe, as in the ordinary way of working. The injector con- 
tinuing its action, gradually creates the necessary vacuum in 
chamber B to lift water up the suction pipe H, thus becoming 
replenished with water as fast as it is being withdrawn by tlhe 
injector. The water, rushing through the cones and tube ‘1, 
carries with it any air which might enter B; thus the necessary 
vacuum is maintained. The cock C is for conveniently charging 
the appliance with water—previous to first working, air escaping 
through pit pet tap M—and may also be utilised for introducing 
boiler composition from any suitable vessel attached. The 
auxiliary has, we are informed, proved of great advantage tu 
injectors which were inadequate for the lift required. 








NAVAL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—Edward Jackson, engineer, to 


_| the Pembroke, for service as instructor in working of machinery of 


io boats. 

MARBLE STATUE OF THE LATE MR. THOMAS ORMISTON, 
M.LC.E., C.I.E.—Mr. John Mossman, R.S.A., our well-known 
local sculptor, has at present on view in his Mason-street premises 
a life-size statue in marble of the late Mr. Thomas Ormiston, civil 
engineer, who in his early professional career was a much-esteemed 
servant of the Clyde Trust, while in its later portion he was the 
chief resident engineer to the Bombay Port Trust. The statue is 
intended to perpetuate the memory of Mr. Ormiston in Bombay, 
and is to be regarded as a recognition of the eminent services which 
he rendered to the city and port of that name. The commission 
to Mr. Mossman was backed by a subscription entered into to 
defray the whole of the expenses by merchants and other citizens 
of Bombay, and it is expected that it will eventually find a resting- 
ne in the Bombay Town-hall. Since the statue was finished it 

been viewed by a number of persons in this city who knew the 
deceased when he resided in our midst, and the opinion which they 
have universally expressed in regard to it is that Mr. Mossman has 
— the lineaments of his subject ina most faithful manner, 
while he has also impressed upon it a highly artistic feeling. 
Referring briefly to the career of Mr. Ormiston, we may mention 
that he served under the late Mr. John F. Ure, who was for a long 
time the engineer to the Clyde Trust. He was subsequently 
engaged under the late Mr. James Walker, F.R.S., President of 
the Institute of Civil Engineers, in the construction of various 
lighthouses and dockworks, chiefly in England. His most im 
portant work, however, which was also his last, was the designing 
and construction of the great dockworks at Bombay, which were 
commenced by the Elphinstone Land and Press Company, whose 
interests were in course of time taken up by the newly-constituted 
body, the Bombay Port Trust. The works in question have as 
their chief feature the Prince’s Dock, the foundation-stone of 
which was laid by the Prince of Wales on the occasion of his 
memorable visit to India, when he was made Companion of the 
Indian Empire (C.I.E) This dock, the first wet dock of any 
extent in India, has 30 acres of water space, and a depth of 28ft. 
of water on the sills at ordinary spring tides. Alike as to the 
length and substantial character of the dock walls, the extent of 
its sheds and warehouses, its equipment of hydraulic machinery. 
forty-three portable cranes, and one crane capable of lifting 1L0 
tons, the Prince’s Dock, Bombay, is really a great engineering 
work ; and we can well conceive that the merchants and other 
citizens may desire to perpetuate the memory of the eminent 
engineer whose name will for ever be associated with it. Mr. 
Ormiston died in the year 1882, when he had almost completed 
the fifty-sixth year of his age. We understand that Mr. Mossman 
will be glad to show the statue to any former friends and acquait.- 
tances of Mr. Ormiston who may call at his premises within the 





next week or two.—Glasgow Herald. 
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THE COMPETITIVE TURRET TRIAL AT 
: BUCHAREST. 

BeroreE dealing with the actual competitive trial of the 
rival turrets or cupolas at Bucharest, which is the object 
of this article, it may be well to give a short introductory 
explanation, and to describe briefly the structures which 
formed the subject of the trial, using the illustrations and 
facts given in M. Claude Manceau’s interesting paper in 
Le Genie Civil. 

Bucharest being a strategic point of the highest import- 
ance, it was determined to fortify it in the most formid- 
able manner possible, and to this end it is now necessary to 
employ iron forts even for land defences. Earth is by no 


break it up, wrought iron being the softest kind of armour 
known. Partial penetration then has little or no effect, 
for the resisting power of a shield is but little diminished 
by having a number of holes extending partly through 
and plugged up very likely by the heads of the shot that 
made them. It was considered that it was but seldom 
that a larger gun than a Gin. piece would be employed in 
siege batteries; consequently it would follow that wrought 
iron of no extravagant thickness ought to defy the attack 
of siege guns for an indefinite time, for it may be seen 
that a little over 14in. would, if properly constructed, keep 
out a single blow of the 15cm. gun, and repetition 
adds very slowly to the effect on the shield. In the mean- 
| time, Griison had greatly improved the resisting power of 








Fig 





means discredited, but earthworks to be secure against 
assault require revetments, and much space is necessary 
to allow them to be of sufficient thickness to resist the fire of 
modern guns. It is necessary at salient points to use more 
compact defences ; and with curved fire, and with the accu- 
racy of modern guns, such defences would be liable 
to be destroyed if made of granite, and hence iron 
becomes a necessity. France adopted Griison’s chilled 
iron for inland forts as well as for coast works for a time, 
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(1) A tangent sight in the top of the cupola between the 
two guns viewed by putting the head through a manhole 
—shown at A in Figs. 8,2, and 6. (2) A tube pierced in 
the roof of the cupola in the opposite direction to the 
ports—vide B in Figs, 2 and 6—by which the desired 
direction can be obtained while the ports are turned away 
from the enemy. (3) For short distances it is possible to 
lay the gun by looking through the bore. The avant 
| cudrass, or glacis shield, is made of cast iron protected by a 
| mass of cement—vide Fig. 8—covered further by sand. 
Fig. 9 shows the French turret. It is made by the 
establishment of St. Chamond, on the design of Major 
Mougin. The general principle of the structure is apparent. 





The turret consists of a thick walled cylinder 4°8 metres 


















THE MOUGIN TURRET. 


his shield against steel projectiles by altering the profile 
and shape of the walls, as noted by us in the recent trials 
at Buckau. The design, however, for Bucharest is 
made on a plan of Major Schumann, of compound plates— 
that is, wrought iron with a steel face. The rival turrets 
may be briefly described as follows:—The Schumann- 
Griison cupola is for two 15cm. (5'9in.) guns, The form 
is shown in Fig. 8. It offers a very small mark to hori- 
zontal fire, but the diameter has to be large, the interior 

















but in 1882 it was concluded in France that the effect of 
steel projectiles against these shields, especially the effect 
of forged steel projectiles, was so great that it was better 


to limit the use of Griison’s cupolas and forts to coast | 


defence, where they would not be exposed to a systematic 
breaching attack. M. Manceau gives us an illustration of 
a Griison’s cupola demolished by the attack of a 32cm. 
gun (12°6in.) We give this sketch—Fig. 7—as character- 
istic of the final destruction of a shield of hard armour. 
It exemplifies General Inglis’ idea of the distribution of 
overpowering blows ee wholesale shattering, but 
we need to know the details of dimensions and the striking 
energy of the projectile before we can judge of the power 
of resistance of the shield. In France it was concluded 
that Schneider’s steel had beaten the English steel-faced 
plates, and yet Schneider’s steel was thought to be better 
suited to the requirements of ships than forts. Steel is 
liable to fracture, but fracture on a ship’s side may be 
the best form the injury can take, for extended fracture 
represents the stoppage of a very powerful shot, and it 
is hardly likely that a second blow will fall on the same 
plate. To resist continuous breaching wrought iron was 
thought to be best, simply because it is very difficult to 
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CONSTRUCTED AT SAINT CHAMOND 


| diameter being 6 metres, or 19°7ft., and it is the more open 
Bed attack by high angle fire. It is intended to resist 
the fire of the 27 cm. (103in.) mortar. The dome 
curve has a radius of 5 metres (16°4ft.) and it is 
20 cm. (7'87in.) thick. It rests on a pivot and runs on 
rollers round under the circumference on a circle—r in 
figure. The port, passing through a very oblique wall, is, 
consequently, very oval, and the curve is modified and the 
gun is fitted with aspherical collar. The port plate is of 
wrought iron, The gun pivots in the vertical plane about 
the spherical collar. To accomplish this its breech is 
made to move in “coms guides—A in Fig. 8. Counter- 
weights are used—Z in Fig. 8—to balance the gun, which 
is thus hung and clamped at any required elevation. 
As its recoil is checked the shock of discharge is trans- 
mitted into the turret, and as each gun is a short distance 
on one side of the axis of the turret, a couple is formed b 
which the turret is caused to revolve slightly by the shoc 
of discharge of either piece. A gun can be taken out in 
thirty minutes and put back again in forty-five minutes. 
The cupola performs an entire revolution in thirty seconds. 
Elevation is given to the gun by means of an endless 
screw. Three means are provided for laying the pieces :— 











| (15ft. 9in.) diameter, of three layers of wrought iron 
45 cm. (17‘7in.) thick in all. It is made additionally 
strong by deep plates beneath the cheeks of the carriage, 
which are brought down to a centre piston A on which the 
whole turret revolves. There are rollers under the iron 
| framework beneath the armour wall, but this part is made 
| separate from the wall in order to keep it from dislocation 
caused by the bending of the latter under impact of shot. 
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FIG !0.GUN CARRIAGE WITH RECOIL 
BUFFER FOR MOUGIN TURRET 


The turret is moved by very simple hydraulic machinery 
worked by a man placed beneath, as shown in Fig. 9. The 
wall of the turret stands about a metre (39'37in.) above 
the glacis, which offers a much greater mark for horizontal 








FIG 7. EARLIER PATTERN OF CHILLED IRON CUPOLA ~ 
IN FINAL CONDITION OF OESTRUCTION .. 


fire than the Schumann-Griison curved dome. On the 
other hand, more interior space is given in proportion 
to the diameter, and the ports passing directly through the 
vertical wall weaken the plates less than if the direction 


were oblique. 
In pa to save the turret from the shock that would 
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be felt if all recoil were stopped, a recoil arrangement, 
depending on the use of hydraulic cylinders and powerful 
springs, is employed—vide Fig. 10. a@b are the hydraulic 
cylinders of bronze, d is the spring arrangement, and c— 
vide Figs. 9 and 10—a front pivot or bolt so placed that 
the axis of the gun is always directed nearly through the 
centre of the port or embrasure, which may therefore be 
made very small. A lift brings the projectiles to the 
breech of the gun. The guns are taken in and out through 
an opening made behind each. Each vertical armour- 
plate weighs about 19 tons. The roof is in a single plate; 
its thickness is 18 cm. (7in.). 

In the record made of the experiments the examination 
of the construction and arrangements of the turrets is 
classified under the heading A. 

Experiment B.—On December 15th, 1885, the trial of the 
working of the turrets began. The St. Chamond—Mougin 
—turret made an entire revolution in from 1} to 2 minutes. 
Two salvoes were fired at extreme elevation and depression. 
The mean weight of the shell tired was 41 kilogs. (904 lb.), 
charge 9 kilogs. (19°8 lb.). The Schumann-Griison turret 
revolved in from 2} to 3 minutes, and fired two salvoes at 
extreme elevation and depression, with projectiles of 
38°7 kilogs. (85°3 lb.), and charge of 9 kilogs. (198 lb.). 

Experiment C.—On December 19th, and 21st to 23rd, 
firing was carried on from the turrets at a butt 2500 m. 
distant (2734 yards); height of butt, 65m. (21°3ft.) ; 
breadth, 8m. (26°2ft.). The St. Chamond turret fired 
eighteen rounds, making nine hits, as well as two miss-fires; 
and the Griison turret, 20 rounds, making fifteen hits. 
On December 21st and 22nd the St. Chamond turret fired 
fifty rounds in salvoes, making forty hits; and the Griison 
turret forty-one rounds in salvoes, making thirty-two hits, 
besides nine miss-fires owing to awkwardness in pulling the 
friction tubes. The French turret had the advantage in 
speed. 
ya D.—Finally, on December 24th, firing single 
— from each turret, making a complete revolution 

etween each round, the St. Chamond turret fired ten 
rounds, making four hits, and the Griison ten rounds, 
making six hits. Salvo firing for speed resulted in the 
St. Chamond turret firing three salvoes in twenty-one 
minutes, and the Griison in thirteen minutes. This work 
was facilitated by the employment of the manhole above- 
mentioned for taking aim. 

Experiment E.—The bombardment, orattack of the turrets 
themselves, took place on December 26th and 28th, 1885. 
The firing took place with two Krupp 15 cm. (5‘9in.) guns 
and one De Bange gun, 15°5cm. (6'lin.); range, 1000 
metres (1094 yards) ; charge, 9 kilogs. (19°8 lb.) ; steel pro- 
jectiles, Krupp, 38°7 kilogs. (85°31b.), and St. Chamond, 
4ikilogs. (90°41b.). The attack was made at the plates at the 
sideof each turret opposite or on the reverse side to the ports. 
At theSt. Chamond turret were fired fifty-onerounds, making 
thirty hits, the turret being moved so that the hits were 
distributed over an are of about 90 deg.—vide Fig. 1, taken 
from a photograph. The penetration amounted to about 
23cm. (9in.) and a fragment, 60cm. (23°6in.) wide, 30cm. 
(118in.) deep, and 25cm. (9°8in) thick, which laid open 
the top. Owing to the flattened, cupped form of the 
Griison turret, eighty-five rounds were-fired before thirty 
hits were made, as well as five richochets. The turret was 
not revolved during the practice. Fig. 2 gives the effect 
on the Griison cupola. The effects chiefly consisted in long 
grazes about 1cem. (0°4in.) deep, and small cracks in the 
steel face, not extending into the iron below apparently. 
The projectiles broke Gn impact. During the firing, bolts 
were dislodged in both turrets, especially in the German 
one. At the conclusion-of this test, five independent 
rounds were fired from the St. Chamond turret, and three 
salvoes from the Griison. 

Experiment F.—Thecupolas were then both attacked with 
two Krupp rifled mortars of 21 cm. (8°26in.) calibre, at a 
range of 2500 metres (2734 yards), charge 3 kilogs. (6°6 lb.), 
and projectiles 2°8 and 4 calibres long, on December 29th, 
1885, and January ist, 1886. In all, 163 shots were fired 
without striking either tower ; consequently, the resisting 
powers of the turrets were not tested. 

Experiment G.—Firing at the port plates was next to 
take place. Preparatory to this the guns had to be taken 
out of the turrets, on January 2nd and 3rd, to be replaced 
by dummies. The first gun was only removed on the 
second day from the St. Chamond turret, a portion of the 
interior work having first to be taken out. The first gun 
was taken out of the Griison turret in two hours and the 

* second in four. 

Experiment H1.—The attack of the port plates took place 
on January 5th, 1886, from a range of 50 m. (54°7 yards) 
by the Krupp 15cm. (5‘9in.) gun and the De Bange 
15°5 cm. (6'lin.), with a charge of 7 kilog.‘(15°4 1b.), to give 
an effect equivalent to that at a range of 1000 m. (1094 
yards). The effects produced against the turrets were as 
follows:—In the St. Chamond cupola—vide Fig. 3—one 
wooden dummy gun was struck and broken up. One 
round struck close to this port; one striking near the top 
made an opening. In the Griison cupola—vide Fig. 4— 
iron dummies replaced the guns; one (? “ socket”) trun- 
nion was struck. The wrought iron port plates received 
seven hits, of which four were nearly in line, the last 
cutting to a’depth of 7 cm. (2°76in.) The iron dummies 
were uninjured. 

Experiment J.—An attack of glacis plate—vorpanczer, 
avant cuirasse—took place on January 7th and 8th, 1886. 
Owing to the fact that the St. Chamond turret stood on 
much higher ground than that of Griison, the guns were 
fired with 48 min. elevation at the former and 1 deg. 22min. 
depression at the latter. The St. Chamond turret glacis 
received nine shots on the concrete; consequently, ten 
shots struck the iron thus exposed, distributing themselves 
on the middle and upper part of it. The shots did not 
strike so as to bite with their points, but glanced off, pro- 
ducing only slight grazes and hair cracks. The concrete 
on the glacis of the Griison turret was struck off by fifteen 
shots entering to a great depth, and six hits were concen- 
trated on the under part of the iron wall, the deepest being 
15cm. (5‘9in.) from the under edge. The projectiles, in 
consequence, struck the shoulder with their points, The 





result was that a vertical crack and a fragment detached 
5m. (1°97in.) thick, about 40 cm. (15’7in.) long, and 20 em. 
(7°9in.) broad from the inner side, and projected into the 
interior of the turret. 

Experiment K.—An attack of the turrets, with the object 
of breaching it with the 15cm. (5‘9in.) Krupp gun, on 
January 11th, 14th, and 15th, 1886. Range, 1000 metres 
(1094 yards); charge, 9 kilog. (19°8 lb.), with steel shot of 
Krupp and St. Chamond. ‘he portion fired at was the 
hinder part of the cupolas already attacked on December 
26th and 28th, 1885. ‘The point of mean impact on the 
St. Chamond turret was 1°3 metre (51'2in.) to the right of 
the joint—vide Fig. 5. On January 14th, 1886, seventeen 
rounds were fired, giving thirteen hits, by which a great 
piece of the upper edge was detached. By twenty-six more 
shots, giving nineteen hits, on January 15th, a vertical crack 
was made through the entire plate. The roof was laid 
open to the extent of 2 m. (78°7in.), and forced up to the 
extent of 2cm. (0°79), so that eight holding screws were 
started. Further there was a great piece pressed inwards 
to an extent of 2cm.(0°79in.) from the upper edge. The 
projectile penetrated to a depth of 40 cm. (15°75in.). 
Another shot might have opened a complete breach, so it 
was estimated by the Germans. 

The Griison turret being attacked again at the same 
joint was struck with twenty-two hits out of thirty shots 
on the same spot. A piece about 7 cm. thick (2°76in)., 
about 120 cm. long (47°2in.), and 60 cm. (23°6in.) broad 
was peeled off from the steel face (vide Fig. 6), so that 
the wrought iron below was exposed. Large bolt heads 
were also detached. 

The shield further bore fourteen hits made out of 
eighteen rounds on the same place, and another shot 
might have opened a complete breach, so the French 
thought (L). Firing from the turrets was again carried 
out on January 19th, 1886, when twenty salvoes were dis- 
charged. OnJanuary 16th the guns were not yet replaced 
in this turret. The Griison turret fired a series of twenty 
salvoes on January 16th, the guns being by this time re- 
placed, and on January 19th ten more salvoes were dis- 
charged from it. We reserve a review of the features of 
this important trial for another article. We have a mass 
of matter and strong conflicting opinions to deal with. 
The official report has just come to this country. 








THE STEAM ENGINE MAKERS’ SOCIETY. 


THE sixty-first annual report of the above Society has been 
issued to the members this week. Our Lancashire correspondent 
in his *‘ Notes” last week briefly intimated what the purport of 
the report would be as regards the position of the Society, and 
we are now enabled to make a few extracts from the address of 
the general secretary, Mr. James Swift, which will be of interest 
to our readers. In the first place the members are congratu- 
lated that with the heavy tax upon the Society’s funds during 
the past year, the actual loss upon the twelve months’ working 
has not been more than £636. At the close of 1884 the Society’s 
worth in funds was £11,071; the income from all sources 
during 1885 amounted to £11,335, and the expenditure to 
£11,972, thus reducing the balance of funds held by the Society 
at the close of the year to £10,435. As to membership, after 
allowing for deaths and exclusions, this has risen from 4910 in 
1884 to 5062, being an increase of 152. With few exceptions 
the various items ot income have shown an increase during the 
past year. The chief item is under the head of contributions, 
which has amounted to £10,103 as against: £8650 last year, show- 
ing an increase of £1453; but at least £1200 of this sum may 
be put down to extra levies which it has been necessary to raise 
during the past year. The expenditure, which in 1884 was 
£9940, rose last year to £11,972, being an increase of £2032, 
which has been almost entirely caused by the extra calls made 
upon the Society for the support of out-of-work members. This 
item of expenditure alone has amounted to £4886, which is an 
increase of no less than £1824 upon the previous year. Another 
benefit that has shown an increase has been that of super- 
annuation to aged members, which last year absorbed £1438 as 
against £1319 paid in 1884. On one important item of expen- 
diture there is a decrease, and that is in working expenses, which 
have been brought down to an average cost per member of 
5s. 11}d., or about 12} per cent. of the total income, which is 
the lowest average ever before experienced by the Society. 

Turning from matters of detail and the year 1885 in particu- 
lar, Mr. Swift deals with the Society’s finances as a whole, and 
refers to the necessity that had existed for a change, which has 
now been decided upon. With regard to this subject an ex- 
haustive report was submitted to the branches during the year, 
and the result had been a decision to increase the future con- 
tributions of the members to one shilling per week. The need 
for this change was demonstrated by a comparison of the cost 
in certain benefits as the present time to what they were say 
twenty or thirty years ago, and as an evidence of this the total 
cost per member of certain benefits for three periods of ten years 
is given in the subjoined table :— 
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Extended comment on these figures, Mr. Swift remarks, would 
be superfluous, as they carry their own moral, but it may be 
pointed out that the Steam Engine Makers’ Society has had to 
face much the same difficulty that has recently occupied the 
serious attention of the Amalgamated Society of Engineers—the 
enormously increasing claims for superannuation benefit. From 
the above table it will be seen that whilst from 1855 to 1864 
these claims were covered at acost of 6s. 4d. per member, that 
item had, in the period from 1875 to 1884, increased to 
£2 6s. 43d. per member. This increase in superannuation, Mr. 
Swift explains, is due to two causes. The first of these is, of 
course, the Society’s greater liability each ‘year owing to the 
extended period since it was founded, but as the Society has 
existed for sixty-one years, some other contributory cause has 
to be sought for to account for it having risen at such a rapid 
rate within the past ten years, and for the explanation of this 
contributory cause as it presents itself to Mr. Swift we quote 
his own words in the address :— 

“Tn our last report we ventured to express our views on this 
point, to the effect that employers in olden times took a pride 
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in retaining their old servants, and grey hairs or weaker vision 
was not a crime in their eyes. This is now changed, as num- 
bers in our trade can tell to their cost, for they are not only 
turned away from the firm where they have given the best of 
their life’s labour, but they are by the rules of many establish- 
ments (notably railway companies) debarred from entering 
there, because the hard-and-fast rule is laid down that no fresh 
engagements are to be made where the men are over forty or 
forty-five years of age. As a consequence these men, although 
willing and able to work, are unable to secure it on this a. -ount, 
and as a result are compelled to claim the superannuation as a 
help to their existence. This is not theory, it is a stubborn fact, 
and we have many to-day who would willingly be at work if they 
could secure it, and who would be at work if they could be trans- 
posed, as it were, to the first period to which our table alludes, 
For giving such an opinion last year we were taken to task by the 
leading journal in our trade, which said ‘that perhaps on investiga- 
tion we might find that employers preferred younger men because 
they were more docile, and less given to strikes and wages disputes, 
than their elders; that, in point of fact, young men are preferred 
because they mind the business at which they get their living, 
and elder men do not.’ We can imagine the incredulous smile 
that will rise on the faces of those who read these words, as they 
have practical knowledge that the reverse of this is the fact. 
The elders have gained knowledge by experience, and it is a rare 
occurrence to see one of this class agitating or advocating a 
strike or extreme measures, as they know full well that in the 
event of failure they are the greatest sufferers, as their years 
prevent them getting other situations. The young men, asa 
rule, are not burdened with any family, or any dependents, 
consequently can advocate a cessation of work, and if defeated, 
can move on to the next town, as their age is not an obstacle to 
securing fresh employment. With all deference to our critics, 
we do not accept their theory of the change that has come 
about in recent years as to the age at which men are given or 
refused employment. 

In reviewing the question of trade and employment for the 
masses, Mr. Swift says they are free to confess that the past 
twelve months has not been satisfactory, and for the time being 
the clouds look black and dismal. But bad as things were, 
they felt satisfied they had been even worse in years gone by. 
Their own returns showed that during the depression of 1879 
they had a much larger proportion of members out of work 
than at present. There were, however, some signs and definite 
proof that at this time the staple trades of the country were 
not in that prosperous state that would give comfort to the 
workmen, whilst the surest sign of depression was the onslaught 
capitalists were continually making on the wages of labour. 

Mr. Swift next, in his characteristic style, proceeds to tackle 
the question of foreign competition. “ The vicissitudes of trade 
have,” he says, “within the past twelve months brought 
forth opinions from all classes and creeds, and the causes, effects, 
and remedies have been put forth with the most confident 
assumption, and amongst the number, the resurrection of our 
old friend ‘foreign competition’ has caused him to be placed 
in the front rank of the invading army that has added to our 
troub’es. On former occasions he has been pilloried and pelted 
with all kinds of rebutting arguments until his friends have 
decently interred him, and we have been in hopes he would not 
be restored to animation again. We admit we are deceived, 
for recently it has gone forth the great work he is perform- 
ing, and the havoc he is going to play with the British 
industry of the future. We have not space to deal with 
all cases, but we will give just one as an illustration. 
It has been asserted that the chief cause of the depression in the 
shipbuilding centres is due to our foreign rivals building for us 
as well as themselves. Tio make such an assertion is the height 
of confidence, not to use a stronger term. ‘To rebut it by facts, 
we quote the returns of vessels Jaunched from continental ship- 
yards in 1885 as follows:—Germany has eight shipbuilding 
firms, and from these there were launched 22,326 tons of ship- 
ping. France has a number of small yards, and the Govern- 
ment has given bounties to builders or owners of ships, yet they 
have only been able to put into the water 10,000 tons; Belgium, 
with one yard, has built 5312 tons; Holland, with three yards, 
has added 2651 tons to the ocean traffic; Denmark, 3515 tons; 
Norway, 2413; Sweden, 667; and Russia put into the 
water 7867 in war ships, which had been under construc- 
tion for some years past. At Finland eight vessels of 
various sizes were launched, and no weight given, yet making 
an allowance for these, the whole of the vessels built on the 
Continent in 1885 was a little over 50,000 tons, whilst our ship- 
building yards on the River Tyne in the same period launched 
102,998 tons alone, and this at a time when trade was looked 
upon as being in such a deplorable state, that workmen must 
submit to reduced wages, As we have said on former occasions, 
we believe if ever we have a severe competitor, it will be 
America, and they are of our own kith and kin; but so long 
as they keep up their present fiscal policy we have nothing to 
fear in neutral markets. We are now told that Germany is 
running us very close, and in some cases defeating us. ‘The 
returns as to shipbuilding are an answer on this point, whilst 
the exports from that country in 1885, we are told by a leading 
journal, “have caused the press of Germany to take a very 
gloomy view of the commercial situation. The figures show that 
there has been a large falling off in the export of textile fabrics, 
ready-made clothes, sugar, machinery, and ironwork generally.” 
The most practical test to prove the reality of cheap con- 
tinental labour would be to bring some of it over here, 
and place the individuals alongside our men, and test the vigour 
and abilities of the two persons on the same class of work.” 

The concluding portion of Mr. Swift’s address is somewhat 
ominous in its tone. Although from force of circumstances the 
men, he says, had been compelled to accept a lesser rate of 
wages under protest, they had not done so from any fear of 
“ foreign competition ” in the engineering trade. ‘‘ The present 
reduction,” he adds, “has been enforced on the contracts 
which have been secured on the old rates of wages, and such 
contracts were in many iustances Government work, for which 
the payment is generally good. This reduction will have to be 
returned at the first available opportunity, no matter on what 
rates the contracts may then have been based. Force of cir- 
cumstances has placed us in our present position, and although 
acting in a passive manner at this time, the feeling is general 
that we should reserve our strength, vitality, and power for the 
day when we can utilise them to good effect, and in other ~ 
directions than that of increasing our weekly wages. The 
present time is in favour of capital making encroachments, but 
it cannot always remain so, There must be a change, and that 
at an early date, when labour can obtain some of the ground 
recently lost ; and not only do this, but insist on a rearrange- 
ment of the working hours, to prevent, if possible, these con- 
tinuous panics and depressions in the labour market. We 
believe the present action of capital has created a feeling that 
will take a long time to obliterate, and when labour has its day 





severe conflicts will be the result, unless concessions are as freely 
given as they are now being extorted from the working classes,”’ 
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RAILWAY MATTERS. 


SEVERAL new railways are proposed by the Russian Government 
in the Crimea. 

CANADA has the longest line of continuous rails, running east 
and west, on the American continent, and has therefore the largest 
railway in the world. 

Iris thought that the dissolution of the Steel Rail Makers’ Associa- 
tion will result in a competition which will bring the price of rails 
down to £3 17s, 6d. or £3 15s, per ton. 

THE State Railway Directorate of the Berlin and Hamburg 
Railway has recently n to run el: t sleeping cars of its own, 
and the extra price of a first-class berth is about 6s. 

THE locomotive works of Krauss and Co., of Munich, are engaged 
on locomotives, for the Arlberg Railway, with eight coupled wheels, 
— square feet of heating surface, and weighing 1180 centners 
each. 

By the opening of the Dacca-Mymunsingh line an important 
addition to the Indian railway system has just been made. This 
railway will open up several districts of Eastern Bengal, and 
eventually form part of the line to Assam. 

Tue Cavehill and Whitewell—Ireland—Steam Tramway Com- 
pany and the Dublin and Lucan Steam Tramway Company have 
declared dividends of 5 and 4 per cent. respectively, the latter com- 
sean Ae working expenses per train mile being 1s, 04d., of which 

ocomotive power cost 7°28d. 


Two of the main 164ft. ns for the new Charing Cross Bridge 
are now delivered by the Horseley Engineering Company, of Tip- 
ton, and satisfactory progress is being made in the completion of 


the contract, The firm is also getting on well with the extensive 
order for wrought iron pipes, 6ft. diameter, intended for the 
Sydney water supply. About one-third of the order is so far 
delivered. 

Many people come to town in the evening for theatres by the 
Lordon, Chatham, and Dover Railway, and at Ludgate Hill are 
disgracefully treated by the company’s servants, who, even in this 
severe weather, force ladies in evening costume to go outdoors by 
a side way to reach the front entrance before they can get into a 
carriage or cab. Probably no other company’s servants are per- 
mitted to do this, 


It is understood that the steel bridge contracts for the Indian 
States Railways, which was referred to last week as involving in all 
something like 6000 tons of bridge and roofing work, have now 
been placed. The Patent Shaft and Axletree Company, Wednes- 
bury, has got four spans, while other portions of the work have 
gone to firms in Glasgow and London respectively. Two of the 
tenders, it is stated, have not yet been decided. ~ 


A REPORT on the collision which occurred on the Great Southern 
and Western of Ireland in December last has been —— by 
the Board of Trade, and the writer, Major-General Hutchinson, 
says the collision would have been prevented if the continuous 
brake with which the train was fitted had been automatic, and 
the report and evidence both show how thoroughly a continuous 
brake which is not in every respect automatic may prove, under 
common circumstances, the most fatal of broken reeds, 


THE third annual general meeting of the Railway and Canal 
Traders’ Association was held last week. The following resolution 
was carried unanimously :—‘‘ That the present system on which 
the railway traffic of the country is conducted has contributed 
largely to the existing depression in agriculture and trade, and 
that immediate legislation is imperative with the object of securing 
that the traffic of the country be conducted on a system reasonable 
and fair both to the traders and the railway companies.” 


LocoMOTIVE drivers in Germany spend rather more time on the 
sick list than any other of the railway servants. The average 
number of days of illness per man in 1884 was :—Enginemen, 13°60; 
trainmen, 12°60; trackmen, 8°16; station men, 9°02; others, 6°48. 
So that although the average driver or fireman was sick one-third 
oftener than the other trainmen, 24 times as often as the trackmen, 
and twice as often as the stationmen, he was sick but one-twelfth 
more than the other trainmen, and one-half more than the track 
and station men, 


Tu0sE of the Ambleside Railway proposal who wish to induce the 
London and North-Western or the Furness railways to extend their 
system to Ambleside receive but scant encouragement, and have 
since discussed the proposed private line from Grreenodd Station on 
the Furness Railway to Force Forge, a place which lies between 
Coniston and Windermere Lakes, and it was p d to negotiat 
with the promoters of this undertaking with a view to amalgamat- 
ing with them for the extension of the line from Force Forge to 
Ambleside, a distance of about seven miles, 


REFERRING to the accident due to a platform being thrown by 
the wind on the track of an American line, as refe to by us on 
the 5th ult., the Railway Age says—‘‘In the recent terrible acci- 
dent on the New York, New Haven, and Hartford road near 
Pelhamville, N.Y., the efficiency of the Westinghouse automatic 
brake was emphatically proven. The engine and mail car were 
hurled from the track and precipitated down an embankment a 
distance of 60ft. All the rest of the cars, which were heavily 
laden with ngers, were derailed, but were prevented from 
going — e embankment by the instantaneous working of the 
air brakes.’ 


THE Belgian Society of Engineers has arranged an international 
exhibition of metal sleepers for all classes of iron-way—that is to 
say, railways, secondary lines or light railways, and tramways—in 
the rooms of the Metal Bourse, Brussels. e opening, which has 
been poetponed from time to time on account of fresh applications 
for admission constantly being made, was definitely fixed for 
yesterday—Thursday. It is believed that all the leading systems 
will be represented, including those about to be adopted, by way of 
trial on a Wy on the Belgian State Railways. We are 
informed that Mr. F, W. Webb, of Crewe, has also sent his form of 
sleeper. Lectures demonstrating the value of the different systems 
are to be followed by discussions. 


THE length of railways open for traffic in ——_ on the 
latest date to which complete statistics are available, accord- 
ing to a statement in a recent Revue Generale des Chemins 
de Fer, as compared with the mileage open at the same date 
in 1883, Germany heads the list with 36,737 kilos. of railway, 
as against 35,908 kilos. in December, 1883; increase during the 
year, 829 kilos., or 2°31 re cent. Next follows France with 
31,216 kilos., against 29,714 kilos.; increase 1502 kilos., or 5°05 per 
cent. Great Britain and Ireland, 30,514 kilos., against 30,179 kilos. ; 
increase 1°11 per cent. Russia and Finland, 25,391 kilos., against 
24,888 kilos.; increase 503 kilos., or 2°02 per cent. Austria, 
22,016 kilos., against 20,857 kilos.; increase 1249 kilos., or 5°99 per 
cent. Italy, 9925 kilos., against 9445 kilos.; increase 470 kilos., or 
4°97 per cent, Bae 8663 kilos., against 8251 kilos.; increase 
412 kilos., or 4°99 per cent. Sweden.and Norway, 8162 kilos., 
against 7960 kilos.; increase 202 kilos., or 2°54 per cent. Belgium, 
4319 kilos., against 4273 kilos.; increase 46 kilos., or 1°08 per cent. 
Switzerland, 2761 kilos,, against 2750 kilos.; increase 11 kilos., or 
0°40 cent. Holland and Luxemburg, 2654 kilos., against 
2521 kilos.; increase 133 kilos., or 5°28 cent. Denmark, 
1944 kilos., against 1813 kilos.; increase 131 kilos., or 7'23 per cent. 
—— gg a4 Pam anh 7 4 82 kilos., or 

x cent, . ilos., ilos.; increase 
33 kilos., or 2°21. per cent, Turkey, Bi , and Roumelia do 
not show an increase in the mileage of their railways d 1884 
which had a length of 1395 kilos. in December, 1883; nor do the 
railways of fServia, with 244 kilos. Greece, on the contrary, 
increased her railways from 22 kilos, in 1883, to 175 kilos, in 1884, 
The total length of Kuropean rail on December 31st, 1884, was 
189,334 kilos., compared with 182,999 kilos, on December 31st, 1883. 
The aggregate increase was 6335 kilos., or 3°46 per cent. 








NOTES AND MEMORANDA. 


THE old Tour St. Jacques la Boucherie, Paris, celebrated in 
connection with Pascal’s experiments on atmospheric pressure, is 
now the site of a Laboratory of Physics. 


THE deaths registered during the week ending February 27th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 24°2 per 1000 of their aggregate po ulation, 
which is estimated at 9,093,817 persons in the middle of this — 
The six healthiest places were Derby, Leicester, Bradford, Halifax, 
Hull, and Brighton. 


THE severity of the weather the last few days has made even 
Berlin complain. A Times correspondent says: During the night 
the temperature has stood from 15 to 20 degrees Réaumur below 
zero, and at noon it has never risen much above 5 deg. from the 
freezing point. This cold, too, has been intensified by a most 
bitter and cutting east wind, against which no fur is proof. 

In London last week, 2712 births and 1988 deaths were registered. 
Allowance being made for increase of population, the births were 
147 below, while the deaths exceeded by 201, the average numbers 
in the corresponding weeks of the last ten years. The annual death 
rate per 1 from all causes, which had steadily increased in the 
five preceding weeks from 21°9 to 25°6, declined last week to 25. 
In greater London, 3566 births and 2453 deaths were registered, 
corresponding to annual rates of 35°1 and 24°1 per 1000 of the 
population. 


From the results of electrolyticexperiments by A. Renard—Compt. 
Rend., 101—with aqueous solutions of various salts containing from 
0°0001 to 0°1024 gram-equivalent of the metals in 100 grams of 
solution, the author concludes (1) that if the solution be sufficiently 
dilute the quantity of metal precipitated is proportional to the 
concentration of the solution; (2) that if the same current is 
passed through several solutions, the quantities of the different 
metals precipitated are in the ratio of their equivalents; (3) that. 
according to Faraday’s law, the quantity of metal precipitated 
a proportional to the intensity of the current, the conductivity 
of all solutions containing equivalent proportions of the different 
metals is the same, as Bouty has shown by direct experiment. 


AT a recent meeting of the Paris Academy of Sciences, remarks 
on the 172 tornadoes recorded in the United States during the 
year 1884 were communicated by M. Faye. From the scientific 
point of view, the author considers that it seems established 
that there is a definite portion of an area of low pressure 
within which the conditions for the development of tornadoes is 
most favourable. The special tornado reporters for the Signal 
Service are now endeavouring still more accurately to determine 
this ‘‘ dangerous octant,” as it is called in America. February 19th, 
1884, is mentioned as memorable in the history of these destructive 
phenomena. On that day no less than forty-five were recorded in 
the South-Eastern States, attended with a total loss of 800 lives, 
2500 injured, 10,000 houses and buildings destroyed, and from 
10,000 to 15,000 people left homeless, 

In the Dortmund district of the Westphalian coalfields, an 
account has been kept of the wear of the ropes of the different 
collieries since 1871, from which the following table has been com- 
piled for the thirteen years, 1872-1884. During this period 2669 
ropes have been laid aside as worn out, and of these 186, or 7°85 
per cent., broke suddenly while at work. Classified according to 
shape and material, the results were as follows—‘‘ Proceedings” 
Institution of Civil Engineers :— 


Broken 
Total. suddenly. Per cent. 

Flat cast steel rope.. .. .. «. Me és, ox: ee. «a: Se 
» softiron ,, os 66 mM « «« oe 199 
», aloe fibre ,, a «1 w« © o 68 

» hemp a 20 oes “a Si. « © 0 
Round cast steel rope .. ‘ee os 4c os 
sy GORCTPOM op ce ce cs SEB us 1s TO vs 158 


Whence it appears that from 1872, with a few interruptions, the 
proportion of failures of pit ropes by sudden breakage, to those 
regularly worn out, has continuously diminished during the thirteen 
years that the operations have been carried out, 


For twenty-seven years at least, February has not been so cold 
as in 1886. Mr. J.G. Symons says, ‘‘The average temperature in 
London at 9 a.m. on every day in February from 1859 to 1878 was 
40°3 deg., and the seven subsequent years, 1879 to 1885, give 
nearly the same value, so that 40°3 deg. may be regarded as the 
temperature to be expected. In 1886 it has been only 32°9 deg., 
and this has followed a December and a January each below the 
average. As regards February, there have been since 1858 only 
two years in which the average was below 35 deg., viz., 1875, when 
it was '34°8 deg., and 1873, when it was 34°6deg. A fall of 1°7 deg. 
in mean temperature below the lowest previous value is of great 
agricultural and social importance, for it is self-evident that, with 
a mean temperature of very nearly freezing-point, outdoor labour, 
as ordinarily carried on in this country, must be at a standstill. 
The low mean temperature has not been due to intense frost. In 
1864 and 1865 the frost was more intense than on any day in last 
month, but it did not continue. February, 1886, is specially 
remarkable as the only February in 27 years in which the tempera- 
ture never once reached 50 deg., the highest having been 47°7 deg. 
There were only eight _ in the month on which the temperature 
even rose to 40 deg., and the ground was frozen every night but 
two, 


AN electrolytic cartridge for blasting is described by the Scientific 
American. The cartridge consists of a glass tube of a diameter to 
fit easily into the borehole, which should be small, ‘‘ The tube is 
very strong, the thickness of its walls being about equal to the 
diameter of the bore. Two wires are fused into this tube, which is 
hermetically closed after being nearly filled with water rendered 
conductive with a little acid or some metallic salt. When this 
cartridge has been inserted into the borehole, and the latter 
tamped or stemmed in the usual way, its projecting wires are con- 
nected with cables serving as leads from a source of electricity. 
All being ready, the current is put on, and the current from the 
generator passes between the ends of the wires within the glass 

be, and decomposes the water, oxygen being liberated at one 
pole and hydrogen at the other. This explosive mixture continues 
to accumulate as the decomposing action of the current goes on. 
It is to withstand the increasing pressure of these gases that the 
thick glassis required. So long as the ends of the wires are covered 
by the liquid, no spark can be produced to ignite the gaseous 
mixture ; but when these—or one of them—are laid bare by the 
conversion of the water into gas, the current has to pass through 
bo 1 which is then fired. The resulting explosion is extremely 

olent. 


Some experiments on the flow of water through a lin. lead pipe, 
by Sig. G. Sacheri, are described in the ‘‘ Proceedings” of the 
Institute of Civil Engineers. The length of the pipe was 3419ft.; 
the gradient for a length of 102ft. was 1 in 10°5, and for the 
remaining distance 1 in 142°86. The pipe conveys water from a 
reservoir to # village, and was pe new when the experiments 
were made; its diameter was 0'984in. The head of water was 
29°2ft. The discharge was found to be 0°01236 cubic foot per 
second, giving a mean velocity of 2°338ft. per second. Hawksley’s 


formula Q = 4°71 / = gives the delivery as 0°00636 cubic 


foot per second. The author attributes the difference between the 
result of his experience and the formula to the perfectly smooth 
surface of the pipe and its freedom from ular structure. 
Another experiment was tied with the mouth of the pipe closed 
7 thin diaphragm having a hole in it 0°197in. in diameter. In 
this case the actual discharge was found to be 0 cubic foot 
98 second, whereas the disc should have been according to 
ormula 0°0054 cubic foot; whence it appears that when the 
velocity is very small the resistances in such cases as that under 
consideration produce a greater effect than is generally supposed. 


MISCELLANEA. 

A NEW fortnightly engineering journal, The Indian Engineer, is 
announced to appear in Calcutta in April. 

THE Dundce Advertiser is publishing articles descriptive ot past 
and present Scotch engineering projects. No, 1 refers to the 
Forth Tunnel. 

THE Government of France has decided to maintain the inter- 
national character of the proposed National Exhibition to be held 
at Paris in 1889, and it will consequently be open to all nations. 

It is stated that a new method of manufacturing wood screws 
has so cheapened the cost of production that wages in works making 
screws under the old system, must be reduced, or improved methods 
invented. 

THE New South Wales Government have just placed a contract 
with Messrs, R. — and Sons, of the Rose Mount Ironworks, 
Elland, Yorkshire, for the manufacture of a complete plant 
required to supply the railway carriages with compressed gas. 

THE Miller publishes an article proposing the establishment of 
State Granaries in which one year’s wheat supply should be stored. 
It gives figures to show that it is impossible the present low prices 
can continue, and that the time of plenty should not be allowed to 
pass without making provision against any contingency. 

THE prospectus and regulations of a Mechanical and Scientific 
Exhibition to be held under the Engineering Association of New 
South Wales, in July and August next, in the Exhibition building, 
Prince Alfred Park, Sydney, has been issued. Mr. G. Fischer, is 
the honorary secretary, Bank-chambers, Jamieson-Street, Sydney. 

THE Liberal Government intends to discharge 800 hands from the 
Enfield Small-arms Factory in April. We are not told whether 
the work is to be done in Germany instead of Enfield, but if it is 
the wages of 800 men the Government wishes to save, they might 
most easily save the amount by removing half a dozen officials who 
have nothing to do in the Patent-oftice, Admiralty, or Parlia- 
mentary offices. 

THE centenary of Arago was celebrated on the 25th ult. at Per- 
pignan. The Paris Municipality having refused to grant 2500f. 
towards a proposed reception at the Observatory and a banquet at 
the Hotel de Ville, the Paris celebration has been abandoned, but 
a subscription will be opened for a statue. The avowed reason for 
the refusal of the Municipality was that Arago did not side with 
the Red Republican rising of June, 1848, 

Some fussing bees of Bristol have been knocking themselves 
against the glass they cannot see and which fills an opening not 
covered by their knowledge. The Docks Committee have had to 
buy a dredger, and of course had to go toa firm with whom dredger 
building is a speciality, but the fussy ones cannot understand why 
just anyone cannot make a dredger and why it should not be built 
in Bristol. Bristol firms did not even tender. 

A CASE of some importance to colliers has been decided in 
Aberdare County-court, showing that there is liability of employed 
as well as of employers. Two men were working ina pit, when 
through the negligent use of a naked light by one of them, named 
John John, an explosion occurred in which his fellow workman 
William Williams was seriously injured. The latter brought an 
action to recover damages, and after a bengthy hearing, the judge 
gave a verdict for £50, the full amount claimed. 

AN action by the proprietors of the Duildcr against the printers 
and publishers of the Burldiny News, in respect of the copying, by 
a photo-lithographic process, of the Builder’s plates of yo Liver- 
pool Cathedral, was settled last week. Since the notice of motion 
the defendants had confessed that they had been doing that which 
was wrong, and Mr. Swinfen Eady was instructed to consent toa 
perpetual injunction in the terms of the notice of motion, and to 
pay all costs, the plaintiffs waiving the question of damages. 

Mr. Tuomas FAIRLzy, in his last report on the Leeds gas, says 
the proportion of total sulphur contained in the gas averaged 18°87 
grains per 100 cubic feet. The average illuminating power—the 
tests being calculated to a uniform consumption of 5ft. per hour, 
and corrected for variations in temperature and pressure to a 
temperature of 60 deg. Fah., and a barometric pressure of 30in.— 
was in standard candles—burning 120 grains of sperm per hour : 
Standard Argand, 24-hole, 19°7 ; standard Argand, 15-hole, 17°3; 
standard batewing, 19°9; Sugg’s illuminating power meter,,19°7. 

Messrs. HOLDEN AND BROOKE, of Manchester, have recently 
applied one of their large injectors for feeding a range of boilers 
in connection with a winding engine at one of the South Wales 
Collieries with very successful results. As the winding engine 
runs for only twenty seconds at a time, it was essential that 
perfect automatic re-starting action should be insured in the 
injector, and after a thorough trial the results obtained have been 
completely satisfactory, the injector, which is constructed to feed 
at the rate of 2000 gallons per hour, re-starting into operation 
with the first beat of the engine. I understand that Messrs. 
Holden and Brooke are now applying these injectors for similar 
requirements at other collieries in South Wales, 

On the 25th ult., the s.s, Fishtoft, built and engined by Earle’s 
Shipbuilding and Engineering Co., to the order of the Boston Deep 
Sea Fishing and Ice Co., made her trial trip, The following are 
the particulars of the vessel :—Length between perpendiculars, 
85ft. by 19ft. 9in. beam by 10ft. depth of hold, with flush deck aft 
and small raised forecastle forward. She is built to class 90 Al at 
Lloyds, and has accommodation for captain and officers aft and for 
crew in forecastle, the whole of the remaining space clear of 
engines and boiler being fitted for the storage of ice and fish. She 
is ketch rigged with pole masts, and is fitted with a steam winch 
of Earle’s special design, and made for working the trawl gear. 
Her engines are inverted, direct acting, with cylinders 12in. by 
22in. diameter by 20in. stroke, and are supplied with steam of 
901b. pressure from a steel boiler fitted with one of Fox’s cor- 
rugated furnaces. 

Messrs. CrossLEY BROTHERS have introduced a small power gas 
engine and dynamo combined, which has been specially designed 
to meet the requirements of small business establishments where 
it will answer the double purpose of driving light machinery 
during the day-time and lighting up the premises by electricity at 
night. The engine is a vertical one of 5-man power, and to this 
is attached by a pivot a small shunt wound dynamo capable of 
running about eight 20-candle power incandescent lamps. This 
dynamo carries a leather friction pulley which works against a 
fly-wheel on the engine, and there is also a high-speed fly-wheel to 
insure re ity of running. The frictional driving arrangement 
is controllable by a spring, and can be thrown in or out of gear as 
the engine is required for electric driving or for other purposes. 
The whole plant is very compactly arranged, occupying a space of 
not more than 4ft, square by 4ft. 8in. in height. 

Last week the Secretary of the Treasury received a deputation 
from the Belfast Chamber of Commerce respecting the Ulster 
Canal. Sir J. P. Corry said they desired to press upon the Govern- 
ment the desirability of their introducing a Bill for the transfer of 
the Ulster Canal to the Lagan Navigation Company. Major 
Saunderson pointed out that the Board of Works had advanced 
£30,000 for the purpose of improving the navigation of Loch 
Earne by removing the shoals; but unless the transfer of the 
canal were made to the Lagan Navigation Company, the removal 
of the shoals would be perfectly useless, as there would be no 
traffic between the East and West of Ireland. All that was 
wanted was £10,000 to make available the canal which was the 
connecting link between the North-East and West of Ireland. 
Both political parties were in favour of it, but the Bill had-been 
blocked on previous occasions by Messrs. Callan, Biggar, and 
Arthur O’Connor. The Nationalists were not opposed to it as a 
body. The scheme would at once give employment to a number of 
people, and in fact it was becoming absolutely n to have a 
cheap waterway for the conveyance of coal, as the turf, the prin- 








cipal fuel of the country, was being exhausted. Mr. Fowler pro+ 
mised that he would introduce a Bill on the subject, 
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COMPOUND ENGINE OF 
THE S.S. PROMETHEUS. 
WE give this week engravings 
of the engines and boilers of the 
s.s. Palamid, Prometheus, Pali- 
nurus, and Dardanus. These 
vessels built by Messrs. Leslie 
and Co., of Hebburn, to the 
order of the “ Ocean Steamship 
Company,” of Liverpool, are of 
the following dimensions, viz.:— 
Length between perpendiculars, 
320ft.; beam moulded, 36ft. 4in.; 
depth moulded, 27ft. 9in., and 
will carry about 3000 tons on a 
mean draft of 23ft. The engines, 
built by Messrs. Robert Stephen- 
son and Co., of Newcastle, are 
of the compound surface con- 
densing Holt’s tandem design, 
having cylinders 27in. and 58in, 
diameter, with a stroke of 5ft., 
the high-pressure cylinder being 
placed immediately over and 
concentric with the low-pressure 

cylinder. 

The high-pressure piston 
rod is attached to an over- 
head crosshead, from which side 
rods come down outside of 
the high-pressure cylinder, and 
passing through glands in the 
low-pressure cover are attached 
to the low-pressure piston, This 
arrangement obviates the neces- 
sity of having glands to pack 
between the two cylinders and 
consequently considerably re- 
duces the height from bed-plate 
to top of cylinder. The low- 
pressure piston rod is fitted with a 
wrought iron crosshead and cast 
iron adjustable shoes as shown, 
and through its connecting rod 
transmits the power of the two 
cylinders to the crank pin, All 
the piston rods and the slide 
spindles are of steel. The low- 
pressure slide valve is of the 
ordinary type, the high-pressure 
cylinder having a piston valve 
fitted with Buckley’s patent 
springs and rings; both valves 
are worked by the same pair of 
excentric rods, and the usual 
Stephenson’s link motion. The 
reversing is effected by a steam 
cylinder controlled by an oil 
cataract fitted to the back of the 
column as shown. 

A special feature of these 
engines is the crank shaft, 
which is of the “overhung 
pin” description. The shaft 
itself is of Vickers’ steel, 
l4in. diameter, having the ex- 
centric sheaves forged on solid 
immediately behind the thrust 
collar. The crank cheek is of 
wrought iron, contracted and 
keyed on the shaft and fitted 
with a crank pin also of Vickers’ 
steel contracted in and further 
secured by a strong steel key as 
shown. It is anticipated that 
by the adoption of this form of 
overhung crank, the many vexa- 
tious and costly breakages of 
crank shafts will be very much 
minimised, and the delays and 
dangers occasioned thereby cor- 
respondingly reduced. The en- 
gines are fitted with a 5 ton 
fly-wheel of somewhat novel 
construction ; the heavy outside 
rim is of cast iron suitably bored 
and faced to receive the centre, 
which consists of one large steel 
plate 8ft. 4in. diameter by 2in. 
thick. This plate is turned and 
faced up and bolted to the in- 
side of the wheel rim, and 
secured between the two large 
couplings of the shafts as shown, 
by tight fitting taper bolts, each 
shaft coupling having spigots 
which meet in the centre of the 
plate. This wheel, besides being 
an excellent governor to the 
engines, is used for turning and 
overhauling the engines when 
cold by means of a steam cylinder 
and oil cataract attached to 
the bulkhead just over the fly- 
wheel. 

The piston rod of this heaving 
round engine is square in sec- 
tion at the centre, and slotted 
through to receive strong steel 
pawls, which gear into suitable 
teeth cast in the rim of the 
fly-wheel for go-ahead or go- 
astern motion as required. The 
screw shafting is of wrought 
iron cased with brass where 
working inlignum vite bearingsin 
thestern tube, and fitted with a 
four-bladed right-handed screw 

propeller of cast iron, 15ft, Qin. 
diameter, and 20ft. 6in. mean 
pitch. The condenser is of 
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three boxes, through each of 
which the water must pass, 
thus coming thrice in contact 
with the steam before being 
delivered overboard. The water 
is forced through the tubes by 
one double-acting circulating 
pump, 13}in. diameter by 223in. 
stroke, attached to the back of 
the condenser, and so arranged 
that all or any of the valves 
may be examined or overhauled 
without interfering with each 
other, or with any other part of 
the machinery. The air-pump 
is of the usual single-acting 
description, 18in. diameter by 
22hin. stroke. The feed and 
bilge pumps are placed in line 
on the back of the condenser, 
the feed pumps above and the 
bilge pump below the pump 
crosshead, the top part of thecon- 
denser being utilised as a hot- 
well into which the air pump 
delivery is conducted, and from 
whence the feed pump draws for 
the boiler. The feed and bilge 
pumps are each 54in, diameter 
by 22}in. stroke, their valves 
also being arranged for instant 
and easy access. A single-acting 
plunger pump for supplying 
water to the fresh-water con- 
denser is fitted to the after side 
of the condenser column and 
worked from the air pump lever 
as shown. 

A double-acting donkey pump 
for feed and deck-washing pur- 
poses is attached to the for- 
ward side of the column and 
also fitted with connections for 
delivery through the  con- 
denser in case of necessity. The 
starboard column besides carry- 
ing the reversing engine and 
gear, is further utilised as an 
oil tank. At the level of the 
starting platform a 6in. Gwynne 
engine is fixed, and connected 
to draw from the bilges, and 
deliver overboard, being sup- 
plied with steam from either the 
main or donkey boilers, so as to 
be available in case of emer- 
gency; supposing the pumps on 
the lower platform should be 
disabled or drowned out, this 
engine gives great additional 
security to life and ship. 

Steam is supplied by one 
double-ended steel boiler 16ft. 
diameter by 24ft. long, working 
at 80 lb. pressure per square 
inch, fitted with six Fex’s cor- 
rugated steel furnaces. These 
furnaces, three at each end, 
lead into a central combustion 
chamber, thence by return tubes 
to the smoke-box ‘and chimney. 
The shell of the boiler is butt- 
jointed, with double butt straps, 
double rivetted in the longi- 
tudinal seams, and lap jointed 
and double rivetted in the cir- 
cumferential seams. The holes 
are all drilled, then properly 
rimed in place after the plates 
are fitted together. 

The heating and grate sur- 
face of the boiler is as follows:— 
Heating surface in tubes, 4in. 
outside diameter, 9ft. long, 
4015 square feet ; heating sur- 
face in furnaces, 420 square 
feet; heating surface in flues 
and tube plates, 580 square 
feet; total heating surface, 
5015 square feet; total grate 
surface, 153 square feet. Chim- 
ney, 7ft. 6in. diameter by 65ft. 
high from the grate bars. The 
total weight of the boiler with 
water in and fittings complete, 
in working trim, is 157 tons. 
The engines in regular running 
develope on the average about 
1350 indicated horse - power, 
with a very moderate consump- 
tion of fuel, and an average 
speed of about twelve knots an 
hour. 

The engravings supplied give 
a very clear idea of the whole 
of the general arrangements, 
which, carried out under the 
supervision of Mr. 8. W. Wiles, 
the superintendent engineer for 
the Ocean Steamship Company, 
are of the most complete and 
satisfactory description, both as 
regards efficiency and safety, 
and comfort to those in charge 
of the machinery. 

The single type of marine en- 
gine has long been a speciality 
with Mr. Holt. Years ago we 
illustrated the engines of the 
ss, Teniers. That which we now 
illustrate hereand on pp. 190,194 


the usual form, of cast iron, fitted with brass tube plates and | the diameter of the tubes is lin, outside, with a total cooling | is the latest development of the design, and was in its main 


tubes, The length between the tube plates is 7ft, 10in., and 


surface of 1925 squere feet, The tubes sre divided into | features described by Mr, F, C. Marshall in his celebrated paper 
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“On the Marine Engine,” read before the Institution of 
Mechanical Engineers in Newcastle in 1881. It has slowly 
made its way into favour by dint of its intrinsic merit. Mr. 
Holt’s view is that a marine engine is very like any other engine, 
and that as single-crank engines answer very well on land, they 
ought also to answer at sea. It will be observed that the engine 
is very lofty, but this is of no consequence in a merchant vessel, 
and there are numbers of ships at work with double-crank 
double-tandem engines, so that no objection can be raised on 
this score. On the other hand, there are several important 
advantages gained. The length of the engine-room can be so 
much reduced that a considerable saving, amounting indeed to 
200 or 300 tons of cargo space, is secured. The first cost of the 
engine is reduced, and as we have pointed out, the chances of 
breaking a crank-shaft are much diminished. Besides this, 
there can be no doubt that the fly-wheel tends to spare both the 
engine and the propeller shaft many severe strains. In the 
first place, the engine is less likely to race ; again, if it does race, 
instead of being suddenly brought up, the fiy-wheel helps to 
keep the screw going. If, on the other hand, the screw jumps 
out of the water, the fly-wheel interposes its inertia, and tends 
to prevent the engine running away. The turning movements 
are, of course, irregular, but this does not seem to be felt in the 
engine-room or by the screw, the engine running as smoothly as 
any other. The only objection we have ever heard seriously 
raised is that the engine is very unhandy, being likely to stop, 
to stick on the top or bottom centre. There can be no doubt 
that some practice is necessary to handle the engine properly ; 
but we know by personal experience that an engineer who is 
familiar with the Holt engine can handle it going into or out of 
port without ever getting it stuck on the centre, and even if it 
did stick, one stroke of the heaving round engine will start it 
again without a perceptible delay. These engines have proved 
themselves economical in fuel, dead weight, and repairs, and for 
moderate power —that is to say, under 1500-horse power indi- 
cated—they deserved more full adoption than until recently they 
had received, 
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We give above a set of diagrams slightly reduced from the 
originals courteously placed at our dis by Messrs. Robert 
Stephenson and Co, They are from the ss. Telamon. The 
first and second were taken with steam at 80 1b; the vacuum 
244in.; revolutions 58} per minute ; temperature of sea 72 deg.; 
of feed 130 deg. The high-pressure cylinder indicated 566°8- 
horse power ; the low-pressure cylinder 655°6-horse power ; 
total 1222°4-horse power. Diagrams 3 and 4 were taken with 
steam at 74 lb.; vacuum 26in.; revolutions 574. The indicated 
horse-power in the high-pressure cylinder was 548 ; in the low 
750°553 ; total 1299°246. 








DEATHS FROM MINING EXPLOSIONS IN 1885.—The deaths 
resulting from colliery explosions in 1885 were much more numerous 
than for several years previously, being 325 against 65 in 1884 and 
134 in 1883. In 1884, indeed, the number was the lowest recorded 
in our mining annals, the next lowest to it being 1864, when the 
killed numbered 94, but at that time the number of persons 
employed in and about the mines was only 307,542, while in 1884 
the number was 520,376. With respect to the fatal explosions 
which took place in 1885, it appears that nearly all of them resulted 
from the use of naked lights and blasting with gunpowder ; and 
may, therefore, be considered as preventable. At the Clifton-hall 
Colliery in Lancashire, where the explosion which took place on 
the 18th of June resulted in the deaths of 178 persons, blasting and 
ree er ga were allowed, while smoking in some places was also 
tolerated. Under such circumstances an explosion was only what 
might be expected, a naked light having come in contact with an 
explosive mixture. With respect to the explosion which occurred 


. at the Usworth Colliery, North Durham, on the 2nd of March, 


killing forty persons, the jury returned a verdict that the explosion 
was caused by the firing of a shot acting upon the wath tee gor) a 
small percentage of gas. At the egar Oolliery two deaths 
resulted from an explosion on the ist of October, owing to a fall of 
roof liberating a quantity of gas, which was ignited by the open 
a lamps whioh were allowed to be used. Two firemen were 

illed at the Strangeway Colliery, near Wigan, in February, owing 
w the hlowing out of a shot, causing some gas to ignite, 





AMERICAN STEAM ENGINES. 


Nor long since a somewhat determined effort was made 
to introduce into this country steam engines made and 
designed in the United States, of moderate power, which 
were said to be better than any English engines of the 
same class. It was claimed that these engines were better 
made and more economical than any others. Beautifully 
illustrated catalogues were scattered pretty freely; and 
expense was not spared in pushing the sale of these 
machines. Several were ordered and put to work here, but 
the purchasers do not seem to have taken any special plea- 
sure in them. It was found, indeed, that they looked 
much better on paper than in reality. One single cylinder 
horizontal, we were assured by the purchasers, cost them 
much more for oil than it did for coal. Indicating about 10- 
horse power, the oil bill was 3s. 6d. a day, and no peculiar 
economy in fuel was found to exist. It was always diffi- 
cult to see whence the special benetits such engines were 
said to confer could come. We have now lying before us 
a pamphlet which shows very clearly that some of the 
crack engines of the United States are really very ordinary 
machines after all, and our own makers need feel no 
alarm concerning rivalry in this quarter. 

The pamphlet to which we refer is a yas by Mr. W. 
D. Marks, Charles E. Ronaldson, and W. B. Le Van, as a 
committee, with Mr. W. H. Spangler as secretary, on 
certain engines submitted for test to the committee during 
the Electrical Exhibition held in 1884, under the auspices 
of the Franklin Institute. The engines in question were 
“The Porter-Allen,” “The Buckeye,” and “The South- 
wark.” No engineers in the world carry out engine tests 
better than our United States brethren. It would occupy 
more space than we can spare to give in detail the particu- 
lars of the mode of tests adopted. They seem to us to 
leave nothing to be desired ; and no complaints have been 
made, so far as we are aware, by the exhibitors. The 
tests, it must be understood, were in no way competitive, 
at least there was no official sanction given to competition ; 
but no doubt capital would have been made of the results 
obtained had they been satisfactory, which they were not. 
Apart altogether from the circumstance that it is agree- 
able to us to find that we have not been beaten by 
American engines, the report possesses much interest, 
going, as it does, into very complete details of the per- 
formance of steam in the engines. These last were all of 
the horizontal single-cylinder type, with overhung cylin- 
ders; none of them had jackets or condensers, The 
report contains pictures of the three engines, but no de- 
scription is given, and no allusion is made to a jacket. 
Some very curious facts come out in the report, which 
deserve further elucidation, which we fear, however, will 
not be forthcoming. The most important feature in the 
test is the care and completeness with which the amount 
of condensation in the eylinders was calculated. The 
method adopted was, of course, that described in our last 
impression, Indeed it is the only one available. 

Beginning with the Porter-Allen engine, we have the 
following particulars :— 


Porter-Allen Engine. 








Test began... ... 1,10 p.m, October 23, 1884 
»» ended... ... ... ... 11,10 p.m. October 23, 1884 
The engine was stopped 2°9 minutes at 6.15 p.m, to change 
indicators. 
Diameter of cylinder ... ... .. ... din. 
_. 3 eae 
Diameter of piston-rod ... 1jin. 
2 steam pipe ; 5in, 
a exhaust pipe ... 5in, 
Area steam ports a 6°75 sq. in. 
» exhaust ports... ... ... .. 10°94 sq. in. 
Diameter fly-wheel (belt drum) .. 66in, 
Face of ee Ales ep ae din. 
Weight of ,, ae 1000 lb. 
x engine complete 8500 Ib. 
Displacement (measured)— 
Crank end of cylinder 2018°3 cub. in. 
Head ,, ° 207014 cub, in. 
Clearance (measured)— 
Crankend... ... ... 12787 cub. in. 
ss ns 6°33 °/, displacem’t 
Head end ... 136°94 cub. in. 
+ ele 
Water usedinengine ... ... ... ... 27,849°07 Ib. 
Total time engine in operation 9 hours 57°1 min. 
Mean revolutions per minute... ... ... “D1 
Maximum ,, » ar | 
Minimum ,, a eee, | 
Variation from mean speed ... +1°18 per cent, 
9 ” 99 see eee eee — 2°51 per cent, 
Mean horse-power (indicated) of engines 69°34 
Maximum ,, ” ” 76°16 
Minimum ,, = me 63°16 
Mean temperature of steam at engine. 329°33 deg. 
Maximum ,, » ee 338° deg. 
Minimum ,, nt me 306°5 deg. 
Mean pressure ne . 90°5 Ib, 
Maximum ,, 4 ee 101°6 Ib 
Minimum ,, te oe 59°0 lb, 
Mean a ee at boiler, 92°8 lb. 
Maximum ,, a me 104'3 lb, 
Minimum ,, ae ne 610 lb 
Mean barometer be 30°059in, 
Mean temperature of air... . 47°4 deg. Fah, 


Mean power uired to run engine 
with niet. PGR SS 

An attachment was made to the steam pipe just above the valve 
chest for the Barrus calorimeter, and the following results were 
obtained from its use ;:— 

From 4.40 to 6.40 p.m., October 23, steam contains 13°36 per 
cent, moisture. 

From 6.40 to 8.40 p.m., October 23, steam contains 3°23 per 


cent. moisture. 

From 8.40 to 11.10 p.m., October 23, steam contains 6°44 per 
cent, moisture. 

The average poe of the steam from this is that it contained 
7°56 per cent, of moisture, 


This is, it will be seen, a high-s engine, and therefore, 
in so far as high speed can conducive to economy, 
favourably situated. It actually used, however, 44°3 lb. 
of steam per horse per hour, or allowing that the coal 
evaporated 9 lb. of water per pound, the consumption was 
at the rate of nearly 5 lb. per horse-power per hour, or at 
least 50 per cent. more than a good English engine of the 
same power requires, The quantity of ateam needed by 


the indicator was only 23°38 lb., and deducting this from 
the weight actually used, we find that over 46 per cent. of 
the whole was condensed, When the cut off valve closed only 
19°87 lb, of steam remained in the cylinder for each 43 lb, 
admitted. The difference between this and 23:38 lb. 
represents the work done by re-evaporation in the cylinder 
nd the end of the stroke. The precise figures are as 
ollows :— 








TABLE I, 
A. B. c. D. 
| “a Y — | Stea ted f. 
| cylinder. cylinder. | m accoun' ‘or 
et -—-—-'—__—_——-|_ in both ends of 
sae Ad- | Re- | Ad- | Re- cylinder. 


| vancing turning. vancing turning.’ 














Beginning. | 86°28 | 70°00 87°82 | 81°63 Clearance, 6°3107 Ib, 

“05 | 86°22 | 38°00 87°72 | 59°86 | 

1 83°88 | 20°79 | 85°30 | 36-42 

2 | 69°62 | 5°47 | 77°10 | 11°12 | 

‘3 | 46°60 | 2-00 54-72 | 3°18 | 19°8733 
4 —-| 32°80 | 1°64 | 39°70 | 2°58 | 20°0799 
‘5 | 24°04.) 1°40 | 30°42 | 2°38 | 20°3880 
6 | B11. | 1°22 24-40 | 2°40 20°8786 
7 14°08 | 1°05 20°18 | 2°42. 21°5601 
‘8 | 10°92) 96 | 17°06 | 2°63 22-2940 
9 | 892) 1°21 | 14°84 | 3°18 23°3827 
95 6°82 | 1°60 | 12°74) 3°36 

End. | 1°88) 1°85) 6°82| 4°32, 


We give here a pair of diagrams, the dotted lines in 
which show the hyperbola for the theoretical expansion on 




















MEAN CARD, PORTER-ALLEN ENGINE. 


Marriotte’s law; and we desire to draw particular atten- 
tion to the circumstance that the compression line departs 
a long way from the theoretical curve. The pressure bein 
much higher until the last moment than that which coul 
have been obtained if the steam had been quite dry, re- 
evaporation seems to have begun almost the moment the 
exhaust closed, as the pressure rose. The largest quantity 
of steam accounted for by the indicator, allowing for the 
wetness of the steam supplied to the engine, was 25°295 lb. 
per horse-power per hour. If there had been no cylinder 
condensation the consumption of fuel would have been at 
the rate of 25°295 as = 2°81 1b, per horse-power per hour. 

For the moment we shall skip the Buckeye engine, and 
consider the Southwark engine, because there is consider- 
able similarity in the behaviour of the steam in the 
Porter-Allen and Southwark engines, The following are 
the particulars of the engine :— 


Southwark Engine, 


Test began ... 1.00 p.in., November 8, 1884 
» ended... ... ... 12.02 a.m., November 9, 1884 
Diameter cylinder ... ee Ys 
Lee 
Diameter piston-rod sw... Lin 
ues steam pipe... ... ... ... Sin 
ae exhaust pipe... ... ... ... Shin. 
Area steam port Ske: sek. ae ayn, SOMA Ais 
OT and, mal ee ye 
Diameter fly-wheel (belt drum) ... ...  40in, 
Face of = saan, ats ose Sat 
Weight of ,, ey oe 400 Ib. 
Weight of engine complete ... 2000 lb, 
Displacement (measured )— 
Crank end ... ae ee ee 
ae . «» 633°31 cub. in, 
Clearance (measured)— 
ee 66°1 cub. in. 

nf — 10 91°/, displacem’t 
Head end ... 70°42 cub, in. 

a oe wes ase ose = 11°12°/, displacem’t 
Water used in engine oss ose oes OD 
Total time engine in operation 11 hours 2 min, 
Mean revolutions per minute... ... ... 305°06 
Maximum ,, 9 sna} ene) ong 
Minimum ,, . bsé-nses: “sip 
Variation from mean speed ... +1°57 per cent, 

9 o 99, eve ose «oe §=6 13S per cent, 
Mean horse-power of engine... ... ... 29°11 
Maximum » pa eR 
Minimum ,, os Sos. ae ask) ee 
Mean temperature of steam at engine, 329°16 deg, 
Maximum ” ” ” 335° deg. 
Minimum ,, ae 9 315° deg, 

Mean pressure 9 ” 87°58 Ib, 
Maximun ,, a6 ss 96°0 lb, 
Minimum ,, ‘. net 68°5 lb. 
Mean “4 & at boiler, 92°97 lb, 
Maximun ,, ce * 101°3 lb, 
Minimum ,, « ae 73°0 lb, 
Mean barometer aps cde, see, aes 
Mean thermometer... ... 2. 2. 0.00 
Mean _horse-power delivered, as shown 

by Tatham’s dynamometer... ... ... 23°44 
Maximum horse-power delivered, as 

shown by Tatham’s dynamometer ... 43°15 


Minimum horse-power delivered, as 
shown by Tatham’s dynamometer ... 9°13 

' Mean horse-power required to run 
engine with belt off ... ... ... ... 4°68 


Quality of the Steam. 

From 3.10 to 4.10 p.m., November 8, 

steam contained ... ... 0... 0 ose 

From 9.50 to 10.55 p.m., November 8, 

steam contained ... ... 00.0 0. on 
Mean quality of steam, containing 


67 °/, moisture 
9°15 °/, moisture 
7°92 °/, moisture 


This is a high-speed engine, and of very small size 
for the power develo It was even less economical 





than the Porter-Allen engine, using no less than 461b, of 
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steam per horse-power per hour, of which the indicator 
accounted for only 24 lb. 
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MEAN CARD, SOUTHWARK ENGINE. 





economical engine than either of the others. To what is 
this due ? 

The preceding table gives the precise figures. 

So far as we know there is nothing about the construc- 
tion of the engine to make it more economical. We are 
compelled therefore to turn to the diagramsforaclue. We 

ive the diagramshere cut. It will beseen that they are very 
ifferent from the others. At the crank end the expan- 
sion curve is very nearly the theoretical ; at the other end 
it falls below it. The amount of compression is very much 


) FIc.3 








TABLE II, 
| | 
A. | B. | Cc. D. 
Head end Crank end ve 
Part of cylinder. cylinder. a po - ad 
stroke. ("ag | Re- | Ad- | Re- cylinder. 
vancing turning. vancing turning. 
Beginning. 86°80 87°56 84°99 67°14 
*05 , 86°08 66°21 84°99 | 50°55 
up 83°90 47°38 84°32 35°02 
2 | 76°69 25°56 | 71°05 | 16°92 
3 | 62°58 | 14°25 | 52°62 | 7:00 20°781 
*4 =| 47°BL | 6°36 89°40 | 2°44 21°201 
5 | 37°97 | 2°17 | 31°84 1°36 22°155 
“6 —-| 32°06. | 0°44 | 25°60 | 1°08 23°107 
7 | 26°75 | 0°07 | 20°90 69 | 23°676 
8 | 22°38 | O°1l | 17°08 *42 24°045 
"9 | 18°24, 0°49 9°74 *58 
*95 1 11°20 | 1°46 | 5°37 1°16 
End. | 3°47 2°77; 1°98; 1°80 


{ ' | | | 

The table above gives complete figures. It will be 
seen from the accompanying diagram that the com- 
pression is very great. The vertical lines at each 
end denote clearance spaces. The back pressure is 
far above that proper to Marriotte’s law. The con- 


consumption of fuel in this engine would be 6 = 5°11 lb. 





per horse per hour ; so that it is a little worse than the 
Porter-Allen engine. We beg our readers to compare 
the diagrams from these two engines. It will be seen 
that they closely resemble each other, except that the 
exhaust closes a little sooner in the Southwark engine than 
in the Porter-Allen engine. 

We now return to the Buckeye engine, which is dealt 
with second in the report. Its performance was much 
better than that of the others. The following table gives 
the particulars :— : 

Buckeye Engine. 


Test began ... 6 p.m. October 31, 1884 
dp ss, oe. dv 4 a.m. November 1, 1884 
Diameter cylinder ... “50, seh: , Se 
eee ee 
Diameter piston-rod wwe _ 
~ steam pipe... ... ... ... Shin. 
a exhaust pipe ... ee: as? Se 
Area steam ports § x 8fin, 
5, exhaust ports ... 4x Sin, 
Diameter fly-wheel ... d4in. 
Face of s ae 19in, 
Weight of ,, ean cae ads 3200 Ib, 
Weight of engine complete ... 9800 Ib 


Displacement (measured)— 


Crank end ... 1464°48 cub, in, 

pe ee eT eee sk lle 
Clearance (measured) to face of cut-off— 

Crank end . iss: S56 a8 ae ay 

as ies 3:27 °/, displacem’t 
Head end ... 53°57in. 

‘ sii, Seoeeae 3°44 °/, displacem’t 
Water used in engine sa 16,803°30 lb, 
Total time engine in operation 10 hours 
Mean revolutions per minute 201°11 
Maximum ,, 99 205°6 
Minimum ,, 99 194°4 
Variation from mean speed ... +2°23 per cent. 

” ” ” ote —3°33 per cent, 
Mean indicated horse-power ... 54°32 
Maximum ,, 9 See 
Minimum ,, 99 a6 oda), thes) ee 
Mean temperature of steam at engine, 332°83 deg. 
Maximum ,, 9 os 390 deg. 
Minimum ,, ” 5 304°5 deg, 
Mean pressure ” 90 98°04 lb. 
Maximum ,, ” 59 107°30 lb, 
Minimum ,, Bet 7 89°80 lb, 

Mean barometer ee 30°012 
Mean temperature of air... ... ... ... 46 deg. 
Mean power required to run the engine 

with the load off... ... 5°26-H.P. 


The quality of steam from one observation, lasting from 7.35 to 
9.00 p.m., showed the steam to contain 7°6 per cent. of moisture, 











TABLE III, 
- 7 B. | C. D. 
Head end Crank end 
Part of cylinder. | cylinder, Steam accounted for 
stroke, at oa =a in = og of 

| ° a - c k 

| x. eS vancing turning. . ” 
Beginning. | 90°58 | 78°72 | 90°95 | 76°52 
05 90°49 | 21°82 | 90°95 | 20°34 
| 89°46 | 6°94 | 89°86 | 6°40 
2 76°76 |; 1°79 | 80°42; 1°39 

3 49°25 | 1°62 | 52°94) 1°14 17°310 

“4 35°04 | 1°50 | 37°40 | 1°08 17°743 

5 26°32 | 1°38 | 28°18 “94 18°270 

6 20°40 | 1°00 | 21°64 “90 18°713 

oT 16°29 “56 | 16°98 “92 19°226 

8 13°12 *42 | 13°40 | 1°04 19°689 

*9 10°39 *62 | 10°65 | 1°22 20°062 
*95 8°28 *68 | 9°26) 1°49 
End, 1°95 | 1°95 3°76] 2°40 



































MEAN CARD, BUCKEYE ENGINE. 

less than in either of the other engines, and the curve is 
identical, or nearly so, with the theoretical. The ratio of 
expansion is about 5. In the Allen engine it is about the 
same, but the action of the cut-off valve is less perfect. 
It is difficult to say what it is in the Southwark engine, 
but apparently it is about 7. Now, it is known that the 
best point of cut-off for a non-condensing engine working 
with about 1001b. pressure lies between one-fourth and one- 
seventh, and it is hard to say that the superior economy of 
the Buckeye engine is due to a greater admission. The 
clearance is very much less in the Buckeye than in the 
others, The difference in economy of this engine is by no 
means small, and, as we have said, it is highly desirable 
that some explanation should be given of the cause of it. 
The whole set of experiments is extremely interesting, and 
very a more is needed to make it eminently instructive 
as well, 

As to regularity of speed, very elaborate measures were 
taken to record minute variations. The Porter-Allen 
engine was fitted with Porter’s high-speed governor. 
The maximum error was 3°69 per cent. The Buckeye 
engine had a governor in the fly-wheel, or rather on the 
crank shaft. Its maximum error was 5°56 per cent.—a 
bad performance. The Southwark engine also has a 

overnor on the crank shaft. Its maximum error was 2°90, 
y far the best performance of the three. 








AWARDS TO ARTISANS FOR INVENTIONS. 


To encourage the exercise of the inventive faculty amongst 
workmen, and togive themasharein the benefitsresulting, schemes 
are now in operation in several shipyards and engineering works 
whereby inventions of new machines, or appliances or improve- 
ments made upon those existing, or upon existing methods of 
work, are met by the employers with awards in money ; or, in 
the case of important ideas, with monetary and professional 
assistance in securing letters patent. The first scheme of this 
sort, it will be remembered, was instituted by Messrs. Denny 
Bros., shipbuilders, of Dumbarton, in 1880, and was shortly 
after copied by Messrs, Denny and Co., engineers, of the same 
town, as well as by Messrs, Edward Withy and Co., shipbuilders, 
of West Hartlepool. Amongst others who have since adopted 
this system of awards for invention we may mention Messrs. 
J. and G. Thompson, the eminent shipbuilders and engineers of 
Clydebank, and Messrs, the Carron Ironworks Company, of 
Falkirk ; while, as the result of a tentative application of the 
same principle, Mr. J. Harrison Carter, the well-known flour 
mill engineer, of Mark-lane, London, has paid one or two large 
sums to foremen who have invented automatic arrangements of 
such merit that they have since been patented, and steps are 
being taken to formulate a more detailed scheme having more 
special application to milling mechanics, 

The committee acting in connection with Messrs. Denny 
and Bros.’ scheme, also that in connection with Messrs. Denny 
and Co’s., have recently issued their annual reports. The former 
report that 134 claims have been considered during the year, 107 
of which were new claims, and twenty-seven were carried for- 
ward from last year. Of the total number, fifty-seven have been 
found worthy of award, fifty-eight have been rejected, four 
withdrawn, and fifteen deferred for further consideration. The 
expenditure on behalf of the scheme for the year amounts to 
£289, being £9 more than last year. Of this sum £209 was 
paid in the form of ordinary awards, and £80 in four premiums 
of £20 each. The ratio of the number of successful claims, 
during the past year, to the number of decisions, is higher 
than in the previous year, being ‘42 in 1884 and °49 in 1885. 
From the results of an investigation made into the working of 
the scheme from its commencement, the committee state that 
97°7 per cent. of the total awards made were for claims which 
have proved practically successful. 

The rules, as recently revised, for Messrs. Denny and Bros,’ 
scheme, show that the minimum award is £2 and the maximum 
£15, The regulations as to the granting of premiums bear that 
“whenever any workman has received as many as five awards 
from the committee, reckoning from the time the scheme came 
into force, he shall be paid a premium equivalent to the total 
amount of money paid to him for these five awards ; for every 
succeeding five awards which he may earn he shall be paid a 
similar sum, but with the addition of £5 in the case of the 
second set of awards, of £10 in the case of the third set of 
awards, and so on by sets of five.” 

The committee, in concluding their report, refer to the con- 
tinued success of the scheme, and express themselves confident 
that from the beneficial changes in the rules, and from a con- 
tinuance of the same hearty interest and appreciation on the 
part of the workmen, the results in the future will be equally 
satisfactory and encouraging. 

The report of the committee acting on behalf of Messrs. 
Denny and Co. is couched in a like encouraging strain. The 





This engine is nearly the same size as the Porter- 
Allen, Its speed a little slower; its power a little less, 
The total amount of water used was 30°93 lb. per horse 
per hour, of which the indicator accounted for 20lb. The 


consumption of fuel would be at the rate of ot = 3°44 Ib. 


per horse-power per hour ; so that it is a very much more 








in this case is almost similar although quite dis- 
tinct from Messrs. Denny Bros,’ The report states that 
thirty-five claims have been considered during the year. Of 
this number ten have been successful, eighteen unsuccessful, 
one withdrawn, and five postponed for further consideration. 
Three claimants received awards above the minimum, one 
of whom received the maximum award of £12. This 
claim, the committee state, deserved the maximum award 
most highly, the subject of it being the modification of an 





hydraulic rivetting machine, to do a large quantity of work 
hitherto done by hand labour. They add, with regard to the 
other claims for which awards were given, that so far as yet 
ascertained they are nearly all proving practically useful. 

As indicating the nature of some of the inventions and im- 
provements for which awards have been given during the past 
year, the following may be extracted from the reports of both 
schemes, which have been freely circulated amongst all who took 
part in the year’s work. From Messrs. Denny and Co.’s report : 
“For an improved hand-boring machine for boring holes inside 
of pump chambers, £3 ;’ “for an improvement in tool used.for 
facing cylinder chambers, £3 ;’ “for a method of screwing 
threads of rods where gripped by machine by means of left- 
handed dies, £4 ;” “ for a combined drill and cutter for boring 
and cutting holes in condenser flanges, £5 ;” “for fitting shear- 
blades to smaller hydraulic rivetting machine for paring front 
ends of furnaces, &c. &c, £12.” From Messrs. Denny and Bros,’ 
report: “ For a new method of fitting upper cargo derricks to 
masts, £4 ;” “for an appliance for holding the ratchet when 
boring holes in the beams or ceilings of ships, £5 ;’ “for a new 
method of pressing jalousie mouldings together while being 
glued, £7 ;” “for a new method of making bilge rose boxes, £4 ;” 
“for a new method of cutting the gutters in skylight bearers 
£5 ;” “for making alterations in Kirke’s patent wood-boring 
machine, £5 ;” “fora new method of cramping ships’ chains, £4.” 

By an arrangement made during 1884 with Messrs. Edward 
Withy and Co., shortly after they had adopted the scheme as in 
force at Messrs. Denny’s, it was provided that if either firm 
desired to adopt any invention or improvement made in the yard 
of the other, they might do so by paying to the claimant a sum 
equal to that which had been awarded by the committee of the 
yard to which he belonged. The prospect wasin this way 
opened up of claimants receiving a double award for inventions 
of merit ; and in at least one instance this has been realised, 
Messrs. Denny having duplicated an award of £3 to one of 
Messrs. Withy’s workmen for an improved sand-papering 
machine. 

The results attending the institution of the awards scheme in 
other establishments besides those referred to above are not as 
yet fully reported ; but it is understood the measure of success 
attained has more than justified its adoption. The benefits 
accruing both to employers and employed are not to be 
measured simply by the record of claims received and rewarded. 
The system acts as an incentive to successful and to non- 
successful claimants as well, to take a keen and intelligent 
interest in all the work that passes through their hands, or in 
the existing appliances and methods for doing that work, and to 
measure the success of their operations by other than a mere 
quantitative or £8. d.standard. Not onlyso, but the widespread 
institution of schemes of this sort will be found to be a strong 
factor in promoting that cordiality and good-faith between em- 
ployer and employed which all who have at heart the industrial 
aud commertviai prosperity of the nation desiderate. We hope 
to hear of the adoption of schemes of this nature throughout 
the industrial establishments of the whole kingdom. 








SEWAGE POLLUTION.—IMPORTANT ACTION AGAINST THE MAGIS- 
TRATES OF GLASGOW.—An important action against the magis- 
trates of Glasgow was before the Court of Session, Edinburgh, on 
the 26th ult. Mr. Robert Bruce claims £10,000 on the ground 
that his business as a papermaker has been ruined by the pollution 
of the river Kelvin, for which he holds the defenders responsible. 
He states that the pollution is caused by the discharge of the 
sewage not only of the riparian district, but of the populous dis- 
tricts of St. Rollox, Port Dundas, Springburn, and Cowcaddens. 
The defenders deny liability, and state that they took steps, by 
means of an intercepting sewer, to mitigate the alleged nuisance. 


ROYAL INSTITUTION OF GREAT BRITAIN.—On Monday, March 
1st, 1886, Warren de la Rue, Esq., D.C.L., F.R.S., manager and 
vice-president, in the chair, John Abercrombie, sen., M.D., 
F.R.C.P., William Henry Barlow, Esq., F.R.S., M. Inst. C.E., 
Alfred Carpmael, Esq., Henry Doetsch, Esq., John Piggin Fear- 
field, Esq., R. Gent-Davis, Esq., M.P., John Hopkinson, Esq., 
M.A., F.R.S., John Inglis, Esq., Major E. Cecil Johnson, Mrs. T. 
C. Leitch, Mrs. S. Joshua, George Palmer, Esq., Sir Ughtred 
Kay-Shuttleworth, Bart., M.P., Silvanus P. Thomson, Esq., 
Sir William Thomson, D.C.L., LL.D., F.R.S., and Walter 
Tomlinson, Esq., M.A., were elected members of the Royal 
Institution. Seven candidates for membership were proposed 
for electi The Actonian prize of one hundred guineas was 
awarded to Professor G. G. Stokes, Pres. R.S., for his lectures 
on ** Light,” in conformity with the Acton Endowment Trust Deed. 
The following alteration has been made in the lecture arrange- 
ments :—Professor Dewar will begin a course of four lectures on 
** Electro-Chemistry ” on March 25th, in place of Professor Tyndall 
on “* Light.” 


City AND GUILDS OF LoNDON INSTITUTE: CENTRAL INSTITU- 
TION, EXHIBITION-ROAD, S.W.—A course of six lectures on some 
of the industrial applications of electricity, by Professor Ayrton, 
F.R.S., will be given from 5 p.m. to 6 pms on Friday afternoons, 
March 12th, 19th, 26th, April 2nd, 9th, and 16th, of which the 
following is a syllabus :—March 12th, Electric Lighting: The light- 
ing of houses, streets, trains, ships, lighthouses, and large areas 
with arc and incandescent lamps; cost of electric lighting com- 
pared with that of using gas or oil; construction and regulation of 
arc lamps; current, potential difference, electro-motive force, re- 
sistance, and electric power; mode of measuring electric power ; 
cost of a watt hour; candle power and efficiency of lamps; mode 
of measuring ; life of incandescent lamps; most economical poten- 
tial difference to use with incandescent lamps. March 19th, Elec- 
tricity as a Motive Power: Construction and action of an electro- 
motor; starting, stopping, and reversing; power and efficiency of a 
motor; mode of measuring; effect of the speed on the power and 
efficiency; action of an electro-motor compared with that of a 
dynamo; governing of motors to run at constant speeds; alternate 
current motors; practical examples of machinery driven by 
electro-motors. March 26th, Electric Storage of Energy: Accu- 
mulators; power, weight, and efficiency; mode of measuring; 
life of accumulators; use of accumulators as regulators; use as 
converters of electric power supplied with high potential difference 
and small current into power supplied with low potential difference 
and large current. April 2nd, Electric Transmission of Power: 
Waste of power in the conductors ; advantages and disadvantages 
of the parallel system of supplying Lapeer ited economy 
effected by the use of the series, or the parallel-series system ; 
most economical size of conductors; heating of conductors; uniform 
potential difference or uniform current alung the mains ; use of 
accumulators, secondary generators, and motor-dynamos, in electric 
transmission of power ; utilisation of natural sources of power ; 
practical results already obtained with electric transmission ; com- 
parison of electric with hydraulic and wire-rope transmission of 
power. April 9th, Electric Meters : Principles employed in con- 
structing meters to measure current electro-motive force, resistance, 
and power; direct reading meters; common faults in existing 
meters ; meters to record the total quantity of electricity, or the 
total amount of electric energy ; equitable modes of regulating the 
price of electric energy. April 16th, Electric Locomotion : Tram- 
cars carrying a store of electric energy; electric launches ; methods 
of conveying electric power to moving vehicles ; electric, steam, 
horse, and wire-rope traction; absolute blocking with electric 
railways; telpherage ; and probable future developments in the 
applications of electricity. 
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TO OORRESPONDENTS, 
Registered Telegraphic Address—‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THR ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

A. M.— We hope to supply the information you ask for in due tims, 

F. W. D.—Mesars. Crosby Lockwood and Co., Stationers'-hall-court, E.C., 
publish a book of the kind. 

MarKER-OFF.— You must take both diameters. The larger one for the length 
of the liner outside, and the smaller one for the length of it inside. If 
you want the mean, or middle length, add the two together and divide by 
two, 

A Stupent.—{1) There ave a couple of dozen different rules for calculating 
the nominal horse-power of marine engines, all giving different results, 
(2) We must refer you to any treatise on the steam engine for information 
regarding the use of the indicator. (3) Quadruple expansion engines are in 
use. (4) The determination of the size of each cylinder 18 @ matter of 
calculation. One phase of the question has already been fully dealt with 
in our impression for November 27th, 1885. 

L. J.—(1) The Cornish engine was patented by James Watt in 1769. It has, 
of course, undergone many improvements in detail since. (2) Jonathan 
Hornblower patented what is ly known as the Wools engine in 1781, 
bur it is said to have been invented in 1776. There has always been a doubt 
«us to the parentage of this type of engine. (8) It is not easy to say by whom 
the receiver compound engine was invented, It was not used to any extent 
until about 1870. Jn 1838 a small steamer—the Era—had a high and low- 
pressure cylinde: with a pipe connecting them, the cranks being placed at 
right angles. In 1857 a pair of 60-horse engines with high and low- 
pressure cylinders at right angles had a steam-jacketted receiver jitted to 
them by Mr, EB. A. Cowper, 








WIRE WEAVING MACHINERY. 
(To the Bditor of The Engineer.) 
Srr,—Can any of your readers infurm me who are the makers of 
wire weaving machinery ? G. P. 
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MOULDERS’ BLACKING. 
(To the Editor of The Engineer.) 
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where moulders’ blacking can le obtained that will do for heavy or light 
castings, and which will not 1un before the metal, swim or burn, and 
give the castings a skin of good colour, and cause them to be easily fettled? 

Alfreton, February 25th, IRONFOUNDER. 
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Tue InstituTION oF Crvit EnoingErs, 25, Great George-street, West- 
minster, S.W.—Tuesday, March 9th, at8 p.m.: Ordinary meeting. Paper 
to be read with a view to discussion. ‘‘ On the Explosion of Homogeneous 
Gaseous Mixtures,” by Mr. D id Clerk, F.C.S. Friday, March 12th, at 
7.30 p.m.: Students’ meeting. Paper to be read, “ The Process of Coining 
Gold. as carried on at the Melbourne Branch of Her Majesty’s Mint,” by 
Mr. V. W. Delves-Broughton, Stud. Inst. C.E. Mr. Joseph Newton, Assoc. 
M. Inst. C.E., in the chair. 
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DEATH. ; 

On the 14th Jan., at Rio, Brazil, aged 41, Cuas, Wm. Cuatmers, C.E., 

eldest son of the late Chas. Boorn-Chalmers, of Cults, County Aberdeen, 

aud grandson of Sir Chas. Wm. Chalmers, Bart. (N.8.), of Appledore, 
Devon, Captain R.N. Canadian papers, please copy. 
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WORK AND WAGES. 

In another page will be found a summary of the sixty- 
first annual report of the Steam Engine Makers’ Society. 
It will be seen that the friendly work of this Society has 
been done efficiently and in a very satisfactory way. The 
members of the y appear to work harmoniously 
together ; and we search in vain for evidence that they 
are handled like puppets by their leaders. On the con- 
trary, we gather that the steam engine makers are a 
shrewd, intelligent body of men able to act and think for 
themselves, respectable, and respected—a good type in 
fact of the British workmen—as they ought to be, consider- 
ing that their avocations are of a nature to develope 
intelligence. The report is prefaced by a long and very 
well written address by Mr. Swift, the general secretary, 
with whom we have had the pleasure of crossing swords 
ere now ; and we find in the report under consideration 
matter which we cannot suffer to pass without a word of 
comment, it may be of criticism. 

Mr. Swift very naturally deprecates proposals that 
wages should be reduced, and he has some very pertinent 
arguments to adduce on his side—arguments which we do 
not think employers ought to dismiss without careful con- 
sideration. “It is,’ writes Mr. Swift, “the old story; 
numbers are out of employ, and capital at once asserts 
it is labour that has brought about the depression, and the 
only remedy is to reduce wages and increase the hours of 
work. The remedy for depressed trade is proclaimed*in 
this strain in all the capitalist’s organs; yet no improve- 
ment is perceptible after the operative has been starved 
into subjection, as trade keeps in its normal condition, no 
matter how cheap the production may be.” We are not 
of those who hold that low wages will secure plenty of 
work; and there is some force in the statement in 
the passage we have just quoted, to the effect that trade 
has not been improved by reductions in wages. On the 
other hand, however, Mr. Swift goes a great deal too far 
when he asserts—as he practically does—that wages have 
no effect on the volume of trade. It is impossible to 
assign to any isolated cause the fluctuations which always 
have and always will take place in the volume of com- 
merce of every manufacturing country. We hold that 
although reductions in wages may be found to be not only 
desirable, but necessary, yet that such reductions must be 
comparatively inoperative unless they are combined with 
something else, and that something is a re-organisation 
of methods of doing work. We are entirely opposed to 
the notion that technical education is going to revolutionise 
the trade of this country. But we also hold that shop 
management is by no means what it ought to be, 
and that it is to this reason more than any other 
that the failure of many capitalists to draw a profit out 
of present prices is due. Some firms make money freely 
enough under conditions which mean bankruptcy to 
others. To speak plainly, we want more men who com- 
bine commerce with engineering, in control of our 
national workshops. We find, for example, a firm turning 
out excellent work, but at such a price that profits are im- 
possible, Thenacry is raised that wages must be reduced. 
In too many cases this is the cry of incompetency. It 
must not be forgotten that the easiest of all ways to save 
money is to cut down wages. This requires no mental 
ability of any kind. The greatest blockhead that ever 
took charge of a foundry or a fitting-shop can see that, if 
he can get his men to work for 25s, a week instead of 30s., 
he may make a profit instead of a loss on his transactions. 
It is not remarkable that a remedy which can be prescribed 
by any unqualified practitioner is very popular. We do 
not for one instant assert that the men do not just as 
readily fall into a similar error, and entirely fail to see 
that wages must give way under given conditions. But 
for the moment we shall leave the wisdom or unwisdom of 
the men on one side, and continue to speak of the masters. 
Before any question of reducing wages should be raised, 
the employer ought to consider whether he is or is not 





working to the best advantage in other respects. The 
inquiry should begin at home. Does the master employ 
himself to the best advantage? We met with one 
case some years ago, where the master, himself a good 
engineer, spent almost his whole time in looking 
for orders, which were carried out by the foreman, 
who played the part of works’ manager when the 
master was away—that is to say, about four days a 
week. The result was quite unsatisfactory, and a very 
small profit was realised instead of a large one. 
The establishment was not gigantic. It gave employment 
to fifty or sixty hands, and work in great variety was 
carried out, from casting cog wheels for roll trains to 
putting new fire-boxes in portable engines. The work 
cost a great deal more than it ought to cost, discipline was 
Jax, and there was neither system nor method. The 
master would have been worth £1000 a year in his shops 
as a manager; he was not worth £150 a year as a traveller. 
In another instance there were three partners. Two re- 
mained at home, the other travelled. Unfortunately the 
two first were totally devoid of the commercial element, 
and spent so much time and money in scheming and alter- 
ing patterns, and introducing petty so-called improvements, 
that in a couple of years they lost a good business and all 


their capital. We could multiply examples of this kind, : 


were it necessary. We have no doubt whatever that the 
administration, so to speak, of works in this country is not 
what it should be, and what it must become if profits are 
to be made at future prices. There are notable exceptions 
to this statement; shops where the management is as 
nearly as possible perfect, and others where it is 
simply marvellous that any money at all is earned. The 
average struck between these two is too low. We do not 
say that matters are always pushed to such extremes as those 
we have named ; but we dosay that able shop managers do 
very often waste their skill and their energies abroad, in 
hunting up and dealing with foreign contracts, when they 
ought to stop at home; or in trying to recover debts due 
in France, Germany, or Italy, while three times as much 
is lost at home in their absence. Again, how many 
employers seriously consider the host of sundry expenses 
which run away with profits, and do little or nothing to 
help on business? How much is spent on clerks and 
agents which need not be spent? How much on foreign 
agencies, printing, stationery, and branch establishments 
got up magnificently in sheer rivalry of others? These 
things, are, however, but as a drop in the ocean, compared 
with the waste of time and money incurred in making 
engines and machinery designed on wrong principles and 
manufactured in the wrong way. If we take up any list 
of tenders we shall find an astonishing ditference between 
the highest and lowest. The man who has sent in the 
highest is certain to say, “ Well, how on earth A is to get 
a profit out of that job, I do not know ”—and he does not 
know. This is the key to the whole position. In well- 
managed works a profit can be got which is quite impos- 
sible in badly-managed establishments, and even first-rate 
management may cost too much, As soon as it can be 
shown that in well-conducted shops a profit cannot be 
made, then wages must come down. Mr. Swift and the 
Engine Makers’ Society have good grounds for complaint 
if wages are reduced to compensate for errors in manage- 
ment and absence of business aptitude. If twice as much 
money is spent on patterns, for example, as need be spent, 
it is hard that the pattern-makers should be made to pay 
the difference. We think that all dispassionate men will 
agree with us thus far. 

On the other hand, however, Mr. Swift must remember 
that no efforts that a master or a manager can make will 
compensate for incompetent or lazy workmen. We do 
not believe in “driving” shops, and the work turned out 
from such shops is not, as a rule, the best, having a strong 
tendency to be of the “sloppy” or Brummagem order. 
Neither do we believe in the shops where a man is. per- 
mitted to take his own time over every job he has in hand. 
Unfortunately it is the practice among steam engine 
makers, as well as other trades, for the quick man_ to wait 
on the slow; and one of the reasons why masters desire to 
reduce wages is found in the fact that the trade societies 
assume that all men are equal, the equality being based on 
the slow, not the fast, end of the scale. If Mr. Swift could 
show that all the men in his society were really highly 
competent, he would have a very strong case indeed 
against reduction of wages. But this is just what he 
cannot do; and we do not hesitate to say that the idleness 
and incompetence of workmen has done quite as much to 
reduce profits and pull down wages as the want of skill, and 
tact, and commercial knowledge, manifested by employers. 
Mr. Swift knows as well as we do that the dismissal of a 
man for incompetence which is not glaringly manifest, may, 
and probably will, bring on a strike at any moment; and 
he also knows that the best man very frequently cuts 
loose from Unions simply because it is quite impossible for 
him to avail himself of his own natural and acquired 
powers while he remains in them. The great mistake 
made in all Unions is the admission of almost any type 
of man. All is fish to the Union net. Numbers give 
power and mean money. It is enough that a man shall 
have served an apprenticeship and that he is not a 
notorious drunkard to get him admitted to the Union. 
This is not as it should be. If Mr. Swift wishes to keep 
up wages, let him also keep up the skill, energy, and 
reputation of the members of the Steam Engine Makers’ 
Society. Lest it should be said that we exaggerate, 
and that great care 7s taken to get only good men 
on the books, we quote the following passage :—“ To be a 
propagandist does not in all cases mean the need of being 
an orator, and everyone can perform a part of the work. 
Those who are now silent, but ‘support the trade’ by 
monetary payments, should give their moral aid in striving 
to bring within our ranks all those who are now outside the 

ale of combination.” ‘The italics are ours. Nothing can 
more sweeping. Not a syllable is said concerning the 
quality of the men who are to be induced to enter the 
ranks, All those outside the ranks are to be brought in, 
good, bad, and indifferent. We venture to say that there 
never was a time when more incompetence and want of 
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skill were apparent than now. There has been a gradual 
process of deterioration going on for years past, and 
the Unions have only themselvesto thank. If a first-class 
man can earn no more than one utterly incompetent, who 
spends his time tramping from shop to shop, what is the 
good of being sober, steady, industrious, and skilful? The 
Unions—we do not address Mr. Swift in particular—should 
make it their special study to enlist none but good men. 
The fact that a man belongs at all to a Union ought to be 
a direct guarantee that he is steady and competent. With 
the picture of the Steam Engine Makers’ Society, as set 
forth by Mr. Swift there is much reason to be satisfied. We 
know that its policy has been—and we have no doubt will be 
—an exception in many respects to that of other Trades 
Unions, but we should have been still better pleased had 
we discovered some evidence in Mr. Swift’s report that the 
Executive Council appreciate the necessity for quality as 
well as quantity in the ranks of the Society. 

Mr. Swift has a good deal to say on foreign competition, 
which we shall not consider now, we may return to it at 
another time. 


THE LOADING OF SHIPS, 


Tue art of loading a merchant vessel so as to enable her 
to pursue her voyage with the least possible risk of strain- 
ing or capsizing should, by this time, be well understood 
by the maritime population of these islands. The seamen 
of a country which for so long a period has claimed 
dominion of the seas, and which now conducts fully three- 
fifths of the world’s carrying trade thereon, should, one 
would suppose, be taught all that it is necessary to know 
in order to load a ship safely and well. And yet, if we 
follow the proceedings of the Wreck Commissioners’ Court, 
our confidence in the qualifications of those who make the 
loading of ships their business is sometimes very rudely 
shaken. Stevedores and shipmasters do, without doubt, 
to a large extent possess and act upon the surest of all 
possible sources of information—viz., experience; and 
in the great majority of cases their work is satisfactory. 
But now and again experience with them does not lead to 
correct results, simply because they have deduced erroneous 
inferences therefrom. In these cases it too often happens 
that no opportunity is afforded for a discovery of the error 
that has been made, and in consequence the mistake may 
be frequently repeated before it is exposed. Such as this 
is more likely to occur in these days of rapid change in 
the type, form, and proportions of ships than was at all 
probable years ago, when very few types prevailed, and 
those which existed were well understood. New depar- 
tures in naval design are continually being taken at the 
instance of both shipowners and shipbuilders; and each of 
these innovations must needs be studied by those who have 
to handle them before their knowledge of the latter can 
be trustworthy. But the period of experimental study 
must inevitably be one of risk; for it is only by failures, 
or tendencies to failure, that the school of experience 
teaches us anything at all worth knowing. Is it, then, too 
much to suppose that much valuable property, with even 
more valuable lives, have been lost in the course of this 
tentative process of acquiring information regarding the 
proper loading of ships? 

It is not creditable to us, as the first maritime nation of 
the world, that towards the close of this nineteenth century 
we should still tolerate rule-of-thumb procedure in regard 
to the production and control of our merchant shipping. 
Knowledge upon all such questions is at hand, but, un- 
fortunately, it is possessed by but afew. Those who are 
acquainted with the first principles of physical science 
which relate to the strength and stability of ships are, it 
is to be feared, those who have the least to do with the 
practical operations in regard to the safety of vessels 
which are governed by those principles. The average 
stevedore’s knowledge of naval science is immeasurably 
small, while his contempt of it is as immeasurably great. 
He professes to proceed upon considerations affecting the 
vessel’s safety, while his chief regard is for the immobility 
and well-being of the cargo. It is true that the seawor- 
thiness of the vessel is largely dependent upon both these 
conditions; but it is also dependent upon many others 
which are not so obvious to the uneducated mind. While 
it is most important that the cargo should not move, so as 
to give the vessel a permanent list, or even damage her 
structure, it is no less important that it shall not be stored so 
as to unduly strain her, or to render her stability unsatisfac- 
tory. With homogeneous cargoes, such as grain or sugar, the 
stevedore has no other duty than to pack closely and pre- 
vent movement; for as the ship will carry her full capacity, 
her stability and the strains upon the various parts of her 
structure are determined by her form and proportions, 
which are, of course, wholly beyond his control. It is 
when dead-weight cargoes, and those composed of materials 
having very various densities, are to go into a vessel that 
the skill of those superintending her lading is most severely 
taxed. In such a case the stevedore should know at what 
height the centre of gravity of the cargo ought to be, in 
order that the vessel may (1) be safe against capsizing, and 
(2) be not unduly stable. He ought further to know how 
the cargo should be arranged in the hold and tween decks, 
in order that its centre of gravity may be at the height 
required. 

If we closely question this responsible official in regard 
to the principles upon which he proceeds, we shall generally 
find that, up to a certain point, they are sound, even 
though he may not be able to give a sound reason for 
them. But beyond this the basis of his procedure is too 
often very unstable. For instance, he will tell you that 
a certain ship stands up without ballast when discharged, 
even with every spar aloft, and therefore he keeps a dead- 
weight cargo as high as possible when loading her, because 
she shall not be too stiff. He tells you, very truly, that 
this vessel is well adapted for carrying a grain cargo. 
another ship, which requires a large quantity of ballast 
when her cargo is out, he will tell you that she is tender, 
and that he has not so much trouble in stowing her with a 
dead-weight cargo on that account. It will be observed 
that these are qualitative statements, and that is ve’ 
often the full measureof information which can be obtained. 
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But of vessels which will shift without ballast there are all 
shades and degrees of stiffness, and of those which require 
ballast when their cargoes are out there are all shades and 
degrees of tenderness. Tostow all stiff vessels of a certain 
size with the centres of gravity of their cargoes at the 
same height would obviously not give the same results at 
sea, unless they were all of the samestiffness, The popular 
criterion of a vessel’s stability among seamen and stevedores 
is the relation of her breadth to her length. Because a 
vessel is broad, it is taken for granted that she must be 
stable, and in judging of her breadth the length is placed 
in comparison with it. It is surprising how widely this 
fallacy prevails. The ratio of breadth to depth is that 
which primarily governs the initial stability of a vessel, so 
far as her form and proportions are concerned; and adding 
to the length of the midship body of a ship increases her 
stability. So that, as will be seen from this, the popular 
conception is blind to the principles which really govern 
the whole matter, and falsely interprets others which are 
subordinate to them. Only a short time ago an intelligent 
stevedore—and, indeed, a superior man of his class—stated 
in evidence before the Wreck Commissioner, that by 
concentrating heavy weights, such as pig iron, at the centre 
line of the lower deck of a vessel she was made to roll 
slower and easier than if these weights were moved out on 
the same level towards the sides. Strange to say, even the 
Wreck Commissioner accepted the statement, and agreed 
with it. Now one would have thought no fact in naval 
science is more clearly established that that what is termed 
“ winging the weights ”—i.e., moving them out from the 
axis of rotation—tends to increase the period of rolling, 
and, therefore, having regard to the ordinary period of the 
waves, to diminish its amplitude. 

While such erroneous notions as these prevail, not only 
among stevedores, but those who often have stevedores 
under examination, it cannot be a matter of surprise that 
accidents are very frequent through the improper stowage 
of ships. It is open to question whether overlading is a 
greater source of disaster than improper lading. Ships 
are often designed, or their dimensions are fixed, by men 
who are in no way competent to do so; and when built 
they are laden by other men who are as ignorant of the 
hydrostatical qualities of the vessel as was he who deter- 
mined what her dimensions and form should be. It is 
scarcely necessary to call certain disasters of recent years 
to remembrance in order to enforce the truth of this asser- 
tion. Every vessel has a certain amount of stability or 
instability, due to her form, when immersed to her load 
line, and the function of the stevedore should be to so 
dispose the cargo put into her that the resulting stability 
due to both her form and the position of her centre of 
gravity may be neither so great as to make her uneasy, nor 
so small as to make her unstable. If she be unduly stable 
she will strain herself through the violence of her rolling 
motion, and the rapid changes in its direction. Sailing 
vessels are sometimes dismasted through this cause, and 
such casualties are often either attended with or followed by 
even more serious disasters. But if stiffness is a source of 
danger, what shall be said of instability? That a well- 
built and equipped vessel should ever capsize, without 
even her cargo shifting, is most discreditable in view of 
the advances which have been made, and the knowledge 
acquired up to the present time, in naval science. 

There are, however, other sources of danger due to 
improper loading besides those which have been considered. 
When a cargo is so dense that only a fraction of a vessel’s 
stowage capacity is equal to her displacement, it becomes 
a difficult matter to dispose it, not only in regard to the 
question of stability, but also with reference to the vessel’s 
strength. In order to keep the centre of gravity of such 
a cargo high, it is evident that it must be concentrated at 
one place, or else that a larger proportion than usual must 
be placed in the ’tween decks. There is, of course, the 
alternative of fitting a strong platform in the bottom of 
the ship, such as for many years has been adopted in the 
copper ore carrying trade. But such platforms are expen- 


sive, and although they may be economically used when a’ 


vessel is always carrying one description of cargo, it becomes 
a serious tax upon the freight when the very dense cargo 
is only carried at rare intervals. After laying as much 
dunnage as is necessary for levelling the foundation of the 
cargo, the only course open to the stevedore is to pack it 
openly and firmly. It is in this respect that the stevedore 
has opportunities of helping the vessel to bear her burden. 
The ’tween deck s can only carry a fair share of the 
total load, and the remainder must be laid in the hold. To 
place it all in a heap under the main hatchway is only to 
set up enormous bending moments and shearing stresses, 
which may permanently cripple the ship, or even break 
her asunder in a seaway ; and yet this is often done, the 
excuse being that a similar. cargo was similarly stowed 
before, and the ship took it out in safety. 

While stevedores work by the piece and competition 
prevails, it is hopeless to expect better zesults except under 
close and trained supervision. But where is the supervision 
to comefrom? It is to this question we would address a 
few closing remarks. Mr. John Corry, the chairman of 
the General Shipowners’ Association, in his recent presi- 
dential address, spoke of the necessity of not only training 
our seamen by the apprenticeship system, as in the olden 
time, but also of training our mercantile officers in a naval 
college somewhat similar to that at Greenwich. Is it not 
time that we took energetic steps of this kind to avoid 
the dangers which must ever be associated with the exer- 
cise of enormous responsibility without previous prepara- 
tion and training? It is astounding that the loading of 
ships should be habitually handed over to men who do not 
clearly understand what they are doing. If the elementary 
principles underlying the whole py an things were so 
disseminated that shipmasters, mates, and stevedores were 
part of their ordinary 
training, there can be little doubt that marked improve- 
ments would soon be discerned in the statistics of losses 
and other casualties at sea. Greater care is now exercised 
by naval architects and engineers in the cetermination of 
stability and stresses than at any previous time, but all 
this extra care and cost is useless unless the work of 


which we have written is performed with some intel- 
ligence, 





THE RAIL TRADE ASSOCIATION. 


THE statements which have appeared respecting the probable 
collapse of the International Steel Rail Makers’ Association have 
created a profound sensation in the North of England. 
Although it is understood that, so far, the only action taken has 
been to give six months’ notice of withdrawal on the part of 
two firms, still it is thought that the Association cannot sur- 
vive the blow, and that neck-and-neck competition will shortly 
ensue. While the combination lasted in full force, merchants 
found themselves quite unable to do any business in buying and 
selling rails. If they obtained orders from consumers and 
endeavoured to place them with manufacturers they were at 
once referred to a central officer, who informed them on what 
terms the orders could be accepted, and dictated who should 
execute the same, Anything like the pleasant and profitable 
practice of pitting one needy maker against another until a 
good margin for the merchant was obtained was for the 
time being impracticable. Now, however, this elaborate 
system for preventing competition seems likely to end. It 
has become manifest to the stronger and better situated 
rail makers that they at all events have not benefitted 
by the combination. They are still subject to the com- 
petition of weaker and worse-situated firms who could not 
otherwise have survived so long. They have found out that 
working fully without profit, or even at a slight loss, would 
have been more beneficial to them during the last two or three 
years than working fitfully with an apparently good profit but 
insignificant output. There is, therefore, no doubt but that it 
is the larger and stronger, and better situated makers, who are 
now dissatisfied with the combination, and who are determined 
to have nothing more to do with it. This is only one more 
instance of the impossibility of interfering with economic laws 
without eventual punishment. Such interference is always 
tempting at first, but it never stands the test of time. The 
immediate effect of the announcement has been the withdrawal 
of almost all rail orders in the market or in prospect. Buyers 
naturally argue that if the combination is to come to an end in 
six months there must be present weakness, and eventually 
lower prices. This hesitation on the part of buyers affects prices 
adversely in the meantime, and puts rail makers into a dilemma. 
Either they must be prepared for extreme slackness until the 
termination of the notices, or they must arrange voluntarily to 
break up the combination at once, and let the market find its 
level. The latter course would probably be the best for them, 
It is said that great efforts are being made to reconstitute the 
syndicate upon the basis of reduced figures to meet all out- 
side competition. It is difficult, however, to imagine that 
these efforts can be successful. It is clear that the most influ- 
ential firms cannot now be in love with syndicates on any terms, 
That a reconstructed syndicate would hold together better than 
the present one is not likely, and if it did, it is scarcely pro- 
bable that it would suit the interests of the more influential 
makers any better than open competition. 


GAS PRODUCTION. 


WE gave, some months ago, in THE ENGINEER, a series of 
figures to show the cost and profit of gas production in one of 
the large boroughs of the North. It may be interesting now to 
supplement these figures with others relating to the same ques- 
tion for the past year, and for the Bishop Auckland district. It 
is exceptionally situated for the purposes of comparison, because 
it is in the very heart of the Durham coalfield, and the company 
does not engage in any other trade beside the distribution of 
gas. In the past year it sold for ordinary purposes rather over 
24,000,000 cubic feet of gas, and a considerable—but not speci- 
ally named—quantity for public lighting. From the sale of 
gas it received £4644, and from the sale of residuals £951 ; 
whilst there were other and smaller incidental receipts. The 
cost of the manufacture of gas was £2247, and that of the 
distribution £185 ; whilst taxes, management, &c., brought up 
the expenses to £2996, leaving a profit on the manufacture and 
sale of £2672 for the year. In the year there were 3663 tons 
of coal carbonised, and the estimated quantity of coke made 
was 2496 tons; that of tar, 188 tons ; and that of ammoniacal 
liquor 306 tons. It would appear that, roughly speaking, the 
cost of the coal deposited at the works averaged about 7s. per 
ton ; and as the gas was sold at 3s. 6d. for the larger part, and 
4s. for that of the remainder—except that sold for public light- 
ing, of which there is no detailed price—the result of the work 
may be fairly said to be lessened by the rather high price 
charged for the gas. Had the price been lower it is probable 
that there would have been a much larger consumption. The 
company pays for the year dividends on the two classes of its 
shares of 8 per cent. on the original, and 5 per cent. on the 
additional capital, so that its return to its shareholders is a 
substantial one, though it is one which would probably have 
been materially increased had a lower price been charged so as 
to stimulate the consumption of gas instead of discouraging it 
by a price which is high. “It would be well if the proprietors 
of gasworks would learn that the proper plan is to enlarge the 
production and sale by cheapening the price, so as to allow the 
use for many purposes for which gas is usable, but is scarcely 
used when the price isso high. The utilisation of the means 
of distribution in the daytime is one of the things which the 
proprietors of gasworks are only slowly learning, but it is one 
that they would find of the utmost advantage to themselves as 
well as to their customers. It is true that the receipts from 
residuals are very seriously less than they were, but that might 
have been expected after the great growth in the produc- 
tion of gas, and after the enlargement of the production of 
ammonia in other industries; and the practical result of the 
change should be to induce the owners of gasworks to devote 
their time more and more to the primary object of their under- 
takings—that of the manufacture and sale of gas for the many 
uses to which it may now be fitly applied. 


ACCIDENT TO TORPEDO BOATS, 


Two of the first-class steel torpedo boats recently arrived in 
Canton, supplied by the Vulcan Shipbuilding Company of 
Stettin, Germany, for the Chinese Government, and were being 
reviewed, near Canton, by His Excellency the Viceroy of Kwang- 
tung and His Excellency Pang Yu Lin, the Imperial Commis- 
sioner for Coast Defence, when a sad accident happened to one 
of them. The boats were steaming full speed past the Viceroy 
when the fly-wheel of the fan flew into a dozen pieces, 
striking the second gee and wrecking the engine-room. 
Mr. J. A. Betts, C.E., who was in attendance on the Viceroy, 
was sent for to see if he could do anything for the wounded 
man; but as he found the man’s skull was fractured, and that 
he was otherwise fearfully injured, he at once saw the case was 





hopeless ; the man died almost immediately. The engine-room 
looked as if a shell had burst in it; the crank-shaft was bent, 
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some of the guides broken, and a hole some 6in. square knocked 
through the skin of the boat. The boat was afterwards beached 
to prevent her filling. On examining the pieces of the wheel no 
flaw could be found, but the iron was of very coarse grain and 
common quality, with many small air holes in the casting. The 
several boats supplied to China by the Vulcan Company have 
been particularly unfortunate—one at Tientsin ran into the 
steamship Wenchow, and was badly injured ; and another sank 
at her anchorage near Chefoo, but was afterwards raised. Nine 
more boats are going to Canton in halves, supplied by the 
same company, and it is to be hoped that they will turn out a 
greater success than their predecessors. 


TOOLS FOR THE COLONIES, 


CompLatnt has long been made of the unsuitable character of 
many of the tools exported to such of our colonies as largely 
employ native labour. It is strange that even now, after years 
of experience in the trade, we should continue to hear of ship- 
ments made of tools, well-suited enough to the English, Irish, 
or Scotch navvy or agriculturist, but which are perfectly use- 
less in the hands of the relatively weak Indian coolie or Malay 
labourer. We have seen one of the former endeavouring to use 
a shovel of the ordinary English type. Nearly the whole of his 
strength was taken up in the handling of the formidable imple- 
ment, and small enough was the balance of it available for 
actual work. The result has been that it has become almost 
impossible to get native labourers to work with the spade, and 
they will, whenever they can, use the far less efficient mamoty 
or native hoe instead. It is useless for European superinten- 
dents to try and insist on spades—with which double the work 
can be done—being used so long as those which our manufac- 
turers export are unsuited to the strength of native workmen. 
And the case of the spade is but typical of many other tools 
sent to our Eastern colonies, The huge carpenter’s plane is an 
instrument quite beyond the capacity of native workmen, as we 
may be cunvinced by watching the operations of the Japanese 
artificers at the Japanese Village, Albert-gate. It would be 
desirable if patterns of native tools in use in the countries 
referred to were obtained, and further shipments modelled more 
upon the basis of the power they show to be really available. 


THE PATENT OFFICE, 


Tr is satisfactory to know that there is no fear of a temporary 
shelving of the important question of reorganising this depart- 
ment. In consequence of the change of Government, it has 
become necessary to consider what steps ought to be taken with 
regard to the Departmental Committee which was appointed by 
the late President of the Board of Trade—Mr. Stanhope—to 
inquire into the present constitution and working of the Patent 
Oftice. This Committee consisted originally of three members, 
viz., Baron H. De Worms, M.P.—the then Secretary to the 
Board of Trade—Sir Farrer Herschell—now Lord Chancellor 
—and Lord Crawford and Balcarres, and it has been decided 
that the most expedient course will now be for the Lord 
Chancellor, in conjunction with the present President of 
the Board of Trade, to appoint a new Committee. They 
have appointed a new Committee, which will be presided 
over by the Lord Chancellor as chairman, and will consist of 
the following members :—The Lord Chancellor, Lord Craw- 
ford and Balcarres, Baron H. De Worms, M.P., Sir B, Samuel- 
son, Bart., M.P., Sir R. E. Webster, Q.C., M.P.,and Mr, C. T. D. 
Acland, M.P. The return of the Lord Chancellor to the Com- 
mittee is reassuring, and it may be hoped that the incompe- 
tency and absence of business capacity which has for some 
time characterised the procedures of this office will soon be 
things of the past. We understand that somewhat sweeping 
changes are contemplated, though not more than are urgently 
necessary. 


SANITATION IN LONDON SUBURBS, 


THE ever-extending growth of London beyond the metropo- 
litan drainage area must soon bring into prominence the ques- 
tion of dealing with sanitary requirements. Each year sees 
what are at first but isolated villages, so to term them, planted 
in localities which seem to promise continued isolation for years 
to come, but which rapidly approach embodiment in the great 
area of London itself. We have had our attention but lately 
directed to the system of cesspits adopted in all such cases, and 
we fear that there is not only an absence of supervision over 
their construction, but a want of attention to their proper 
cleansing, which is likely in the not-distant future to prove a 
serious cause of contamination and disease. In the case of a 
house which for years stood alone on Barnes Common, but 
which has now become surrounded by a crowd of buildings 
extending in an unbroken line from the Putney High-street, we 
learned that the cesspit had never been cleansed during the 
whole of the tenant’s residence of ten years. No inconvenience, 
it was alleged, had been experienced ; but, as a matter of course, 
this immunity could only have been secured by percolation into 
the soil surrounding. 








TENDERS, 


For two steel boilers of the Lancashire type, put down for the 
Bedford Brewing and Malting Company, made to the specifications 
and under the inspection of the Manchester Steam Users’ Associa- 
tion, Mr. R. Greenough, engineer, Leigh. 


John Musgrave and Son, Bolton .. 
Thomas Beeley, Hyde nae 
W. Adamson and Go., Hyde .. 
J. Adamson and Co., Hyde .. .. .. «. «. 614 per two boilers 
W. and J. Galloway, Manchester .. .. .. .. 780 per two boilers 
E. Heaton, Holt Town, Manchester - accepted .. 720 per two boilers 


£ 
+. 878 per boiler 
«- 845 per boiler 
+. 360 per boiler 


For the construction and fixing of a pair of wrought iron entrance 
gates 12ft. wide by 10ft. high, and a wicket-gate 3ft. wide by 
ft. 9in. high, at the Borough Lunatic Asylum, Humberstone, 
near Leicester, for the Corporation of Leicester. Mr. J. Gordon, 
M. Inst. C.E., Borough Surveyor. 

Boro’ surveyor’s Contractor's 
design. designs, 








£84, £34 
Jones and Willis, Birmingham, first design --f106 0 0 
£106, accepted (two designs) .. .. .: af 89 0 0 
Richardson, Ellson, and Co., London .. 99 5 0 .. 
Joseph Stone, London .. .. .. .. « 88 00... 
Gimson and Oo., Leicester .. .. .. « 105 00 . 
Winfield and Co., Birmingham .. .. .. 1000. 
F well, ee - 10 00.. 800 
T. Brawn and Co., Birmingham . + WW 6, 8710 0 
B ter (two designs) eo wf HM 0 0 
8 0 0 
Benham and Froud, London (fixing not 
NE 5) cs, 4k es ba 6s we ce OD 
Steven Brothers, London .. .. .. «. 10015 0. 
Hart, Son, P , and Co., Birmingham.. 110 0 0 . 9 0 0 
F. A. Skidmore, Coventry (two designs): 150 0 0 :.5185 0 0 
100 0 0 
Hardman, Powell, and Co., Birmingham, - ee 
fixing not included (three designs)... “tana E 
W. T, Burbidge, Leicester .. .. «. -- 72960 .. 5910 0 


TESTING THE COMMERCIAL EFFICIENCY OF 
DYNAMO MACHINES. 
By Gispert Kapp. 

OnE of the main features by which sound scientific 
engineering is distinguished from mere rule-of-thumb work 
on the one hand and from abstruse theorising on the other 
hand, is the application of rigorous methods of measure- 
ment to all problems connected with it. Until we know 
how to accurately measure, and express in well-known 
physical units the forces and quantities we have to deal 
with in any piece of machinery, we cannot hope to 
thoroughly understand, and much less to improve, that 
particular piece of machinery. Dynamo machines have 
for some -years past formed the subject of experimental 
investigation all the world over; and the amount of 
reliable information which has thus been accumulated is 
very considerable. Early experimenters laboured under 
the disadvantage that the physical units on which their 
measurements had to be based were themselves not 
accurately known ; and even the units of the present day 
are only approximately correct, though the possible error 
is so exceedingly small that for all practical purposes we 
may consider the present legal units for resistance, current 
strength, and electro-motive force, as absolutely accurate. 
It is probable that the personal error of observation in 
reading measuring instruments is greater than the possible 
error in the accepted value of these fundamental units, and 
therefore no single reading could be made more accurate, 
even if the accepted units were absolutely correct. Of 
course errors of observation can be greatly reduced by 
taking a large number of readings and correcting the 
differences by the method of least squares; and if 
that be done, the accuracy of our calculations would 
increase as the real values of the fundamental units 
became known. But it is never done in practical 
engineering work. We take as a rule single read- 
ings only, or at best the mean between two or three 
readings, and then the personal error is greater than the 
possible error in the accepted value of the unit. It is 
customary to regard 746 watts—that is the electrical energy 
represented by a current of one ampére flowing for one 
minute under a difference of potential of 746 volts—as the 
electro-dynamic equivalent of 33,000 foot-pounds work 
done in one minute; in other words, 746 watts repre- 
sented one horse-power. This value of the electro- 
dynamic equivalent is deduced as follows : We know that 
the dyne is that force which accelerates the mass of one 
gram by one centimetre in one second. Gravity accele- 
rates the mass of one gram by g centimetres in one second, 
and the dyne can therefore be expressed as the product of 
the weight of one gram and the ratio of these two accel- 
erations. If we express g in metres per second, we thus 
find that one dyne equals = kilograms. Thisis the unit 
of force. The unit of energy, the erg, is represented by 
the force of one dyne acting through a distance of one 


centimetre, and can be similarly expressed as 10” kilo- 


grammetres. Since the unit of current is 10 amperes and 
the unit of electro-motive force 10—* volts, and since the 
product of the two must be equal to the erg, we find that 
one watt equals 107 ergs, and that one kilogrammetre is 


equal to I watt, and thererefore 75 kilogrammetres, or 


one horse-power, is represented by gx75 watts. Now 
g, the acceleration of gravity, can be taken as 9°81, and 
hence 75 x 9'81=736 is the number of watts representing 
one horse-power of 75 meter kilograms per second. That is 
the usual French horse-power of 32,500 foot-pounds, The 
equivalent of the standard English horse-power of 33,000 
foot-pounds would therefore be larger in the proportion as 
33 is larger than 32°5, That gives the figure 746 above 
mentioned. 

After these preliminary remarks we may confront our 
subject a little more closely. In the early days of dynamo 
machines efficiency was quite a secondary question, and 
the output of a machine was hardly ever expressed as so 
many volt-ampcres or so many electrical horse-power, but 
it was simply stated that it could drive, say, three good 
are lights, or four lights not quite so good. This was a 
rough-and-ready way of describing the machine, and 
although the output could be approximately guessed from 
the number of lamps, the size of the carbons, and the 
brilliancy of the arcs, ncbody could form the least opinion 
on the question of power absorbed, even if he cared for 
it, which might be doubted. As long as the dynamo could 
be kept running, and as long as some light was produced, 
it was considered satisfactory. The question of efficiency 
was first broached in connection with the electric trans- 
mission of power, but it was brought forward in a some- 
what misleading way. In all probability M. Marcel 
Deprez is to a great extent responsible for the loose way 
most electricians got into when talking about the efficiency 
of dynamos, and for the many absurd statements relating 
to the transmission of ene y dynamo machinery which 
are found in many of our best standard text-books, M. 
Marcel Deprez, in his lecture delivered at the Paris Con- 
gress of Electricians in 1878, and after him nearly every 
writer on the subject, argued in this manner: If we have 
two identical machines, one acting as a generator and the 
other as a motor, the energy required by the former and 
that given out by the latter is in either case equal to the 
product of current and electro-motive force. Since the 
current is the same in both machines, the proportion 
between the electro-motive force in the armature of the 
generator and the counter-electro-motive force in the 
armature of the motor represents also the proportion 
between the energy expended and recovered. If both 
machines are identical, tae electro-motive forces are pro- 
portional to the speeds, and hence the ratio of speeds 
represents the efficiency of the system. Nothing could be 
more beautifully simple, but at the same time nothing could 
be so absurd as this statement. Say the two machines are 
series wound, Then the speed of the motor will be the 





greater the smaller the current flowing through it, because 


a reduction of current results of necessity in a reduction 
of the intensity of the magnetic field, and that necessitates 
an increase of speed in order that the counter-electru-motive 
force may balance the electro-motive force of the generator, 
proper allowance being of course made for the lossof electro- 
motive force occasioned by the resistance of the two 
machines and the line connecting them. Now assume this 
line to be leaky. In this case, part of the current sent out 
by the generator does not reach the motor at all, and con- 
sequently the field of the motor will be weaker than that 
of the dynamos. Thus the speed of the motor will be 
eater than would be the case were the insulation of the 
ine perfect, and the very fault which naturally reduces 
the efficiency of the system has the effect of making the 
ratio of the speed higher than it would otherwise be. To 
determine the efficiency by simply taking the proportions 
between the speed of the motor and that of the generator 
is therefore absolutely wrong. But even if the line be 
perfect this method is misleading. It will be evident that 
the ratio of speeds will be the nearer unity the smaller is 
the loss of electro-motive force occasioned by the resistance 
of the two machines, and of the line, that is, the smaller 
the current passing. But in this case the total amount of 
energy transmitted is also very small, and it may well 
happen that after deducting the energy required to over- 
come the mechanical and magnetic friction of the motor, 
nothing is left for useful external work. The actual 
efticiency of the whole system would therefore be zero, 
whilst the efficiency as estimated from the speeds appears 
to be a maximum. 

The anomalies here set forth are all due to the fact that 
the commercial efficiency of the machine, whether generator 
or motor, has not been sufficiently distinguished from the 
purely electrical efficiency. It is very easy to determine 
the electrical efficiency of a dynamo, We have only to 
ascertain what is the electrical energy given out and what 
is the electrical energy developed in the armature, and to 
take the ratio between the two, All this is extremely 
easy, and requires no other apparatus than a Wheatstone 
bridge to measure the resistance of the different parts of 
the dynamo, and the usual current and potential indicators, 
The resistances once ascertained, the other measurements 
can be taken without in any way interfering with the 
working of the dynamo; and it is therefore but natural 
that the makers of these machines often make use of the 
term, “electrical etticiency.” But to the practical engineer 
the term has no meaning. He wants to know how much 
power he must provide to produce a given electrical out- 
put, inclusive of all losses, and he can only ascertain the 
power beforehand if he knows the actual commercial 
efficiency of the dynamo he is going to employ. 

The usual way of measuring the commercial efficiency 
of a dynamo machine is by employing some kind of trans- 
mission dynamometer placed between the prime mover and 
the dynamo, and taking simultaneous readings of the energy 
transmitted and the electrical energy obtained. Now, 
every engineer knows that measurements of that kind are 
difficult to make, and require costly apparatus, especially 
if the power to be transmitted is considerable. Only the 
very best and most expensive forms of transmission 
dynamometer—such as Tatham’s or Brackett’s—give fairly 
accurate results, and a cheaper class of instrument would 
be perfectly useless, as its own.error would probably exceed 
the difference between electrical and commercial etficiency 
which we wish to ascertain. It must be remembered that 
the commercial efficiency of the modern dynamo is far 
greater than that of any other machine intended to con- 
vert energy from one form into another, and that the 
difference between an excellent dynamo and a fairly good 
one is reckoned by but a few per cent. in the efficiency. 
Hence a transmission dynamometer which may have an 
error of a few per cent. would be useless for our purpose, 
besides being, on account of its price, beyond the reach of 
most private individuals, 

The difficulties which stood in the way of accurately 
determining the commercial efticiency of dynamo machines 
have recently been overcome in a most ingenious manner 
by a method devised by Dr. John Hopkinson. This 
method was first described by its inventor in the discussion 
following the paper on “Modern Continuous Current 
Dynamo Machines and their Engines,” read by the author 
in November last at the Institution of Civil Engineers. 
Itsconsists, broadly speaking, in measuring not the whole 
of the power supplied to a dynamo, but the power wasted 
by two similar machines which are mechanically and 
electrically coupled, the one acting as a generator and the 
other as a motor. Dr. Hopkinson said :—“ Supposing 100 
to be applied mechanically to the first machine, a power 
of 90 might be delivered by that machine to the second 
machine. Of that 90, 80 would in the second machine be 
converted into mechanical power, which mechanical power 
would be transmitted by the shaft to drive the first 
machine. There would remain then to be supplied only 
20 for driving the whole combination. The quantities to 
be measured are then 20 and 90. Suppose that instead 
of measuring quite accurately the measurements were 91 
and 19°8, That 19°8 waste is divided between two—9°9 
foreach. Consequently the first machine, apparently with 
an expenditure of 100°9, gives 91, so that although errors 
were made of 1 per cent. in each determination, in the 
final result of efficiency there is only an error of ‘2 per 
cent.” 

On Saturday last the writer had, in company with other 
engineers, an opportunity of seeing this method put into 
actual practice at the works of Messrs. Mather and Platt, 
in Manchester, who were kind enough to allow their 
visitors to repeat some of the experiments in order that 
this eminently useful method may be properly understood. 
The general arrangement of the plant may be thus de- 
scribed. It consisted of two Edison-Hopkinson dynamos, 
each designed for an output of 320 ampéres at a pressure 
of 105 volts, when driven at 750 revolutions per minute. 
The shafts were connected by a flexible coupling which at 
the same time served as driving pulley, receiving motion 
by a link belt from a steam engine. The power supplied 





to this pulley could be measured by a transmission dyna- 
mometer of the original Hefner-Alteneck type, represented 
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diagrammatically in Fig. 1, where B is the pulley con- 
necting the shafts of the two dynamos. D, D, are loose 
pulleys supported by a frame, which is pivotted at C, and 
S in an adjustable spring suspended from a crane over- 
head. The vibration of the frame is reduced by a dash- 
pot L. The two ends of the belt are taken through guide 
pulleys F F so as to bring them parallel to the dynamo- 
meter. If motion takes place in the direction of the arrow 
it will be evident that the strain in the lower belt must 
exceed the strain in the upper belt, and there will bea 
tendency to displace the frame downwards. To counteract 
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this tendency the top of the spring must be raised until 
the pointer attached to the frame again returns to a zero 
mark which had been made whilst the system was at rest. 
It is easy to see that in this position the difference in 
tension between the two sides of the belt must, under all 
circumstances, be proportional to the increase of tension in 
the spring, which can be read off by an upper pointer and 
scale as shown. 

The constant of the dynamometer is simply dependent 
on the geometrical proportions; it is 2°705—that is to say, 
to each division on the scale corresponds a tangential pull 
of 2°705 lb., acting at a radius equal to that of the pulley 
plus half the thickness of belt. ‘To avoid the possibility of 
error in the geometrical determination of the constant, 
the latter was verified by combining the transmission 
dynamometer with an ordinary Prony brake, and com- 
paring the power registered on the dynamometer with 
the power measured on the brake. One revolution of 
the pulley represents 3°63ft. advance of belt; hence 
S x 2°705 x 3°63 n 

33,000 
of the spring in divisions on the scale, x the number 
of revolutions of the pulley per minute, and H.-P. the 
horse-power. We have also 

H.-P. = 000298 7 8. 

It will be seen that x and S are the only mechanical data 
required. The electrical data are the current in the two 
armatures, and the electro-motive forces created in the 
armature coils. We can, of course, only measure the 
external electro-motive forces, and must compute the 
internal electro-motive forces by adding the loss due to 
the resistances of the armatures. The two dynamos are 
shunt wound, and their resistances are as follows :— 


= H.-P, where § representsthe tension 





Ohms. 
Armature of generator... 009947 
Armature of motor... ... 009947 
Field magnets of generator 16 44 
Field magnets of motor... ... ... ... .. 16°98 
Resistance of leads, including platinoid coil ... 00777 


The electrical connections will be understood from the 
diagram, Fig. 2, where G represents the armature of the 


Fig. 2 
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generator, and M that of the motor, the two being drawn 
side by side for clearness of illustration, and not in line 
one behind the other—which is their actual arrangement. 
F g represents the field magnet coils of the generator, and 
F m those of the motor, both being supplied with current 
from the brushes of the generator. Now, it will easily be 
seen that if the exciting current were alike in both cases, 
the counter electro-motive force created in M would be 
equal to the electro-motive force created in G, and no 
current would pass from one armature to the other. To 
allow a current to flow it is necessary to slightly lower the 
counter electro-motive force of M, and this is done by 
reducing the exciting current in F m. The more we re- 
duce the power of this magnet, the more easily will the 





armature of the motor be overpowered by the armature 
of the dynamo, and the more current will flow through 
both armatures, and the circuit shown in thick lines. In 
order to regulate the exciting power of the motor field 
magnets, a rheostat 7 is inserted into the circuit, and by 
turning the handle of this rheostat one way or the other 
we can increase or decrease the main current flowing 
through the system, and therefore the total amount of 
mechanical energy supplied to the armature of the gene- 
rator. The main current is measured by observing, on a 
potentiometer placed in a distant room, the difference of 
potential existing between the terminals of a platinoid 
resistance R, This resistance is so low—'0058 ohms— 
that the strongest current which is used during the —_ 
of experiments does not sensibly heat it. Moreover, the 
temperature correction of platinoid is so small that this 
resistance can be considered to be practically constant. 
We therefore find the current by dividing the potential at 
the terminals of R by ‘0058. The potentiometer is 
arranged according to Poggendorff’s method. Let in 
Fig. 3 a b represent Fig. 3 
the terminals of the 
two wires leading from 
the platinoid _resist- 
ance R, let C represent 
a standard cell of 
known electro-motive 
force — 1°453 volts— 
and let G be a galva- 
nometer connected by c 
a key K toa variable 
resistance -p. The cur- 
rent flows from « through a fixed resistance of 2220 ohms 
past the point d where the galvanometer is connected and 
through the resistance p to b. By suitably varying the 
latter resistance we can vary the strength of the current, 
and therefore the difference of potential between @ and d. 
If that difference be exactly 1°453 volt, then no deflection 
of the galvanometer will be observed upon depressing the 
key, because the standard cell just balances the electro- 
motive force between a and d. ‘The difference of potential 
between a and 0 is in that case 

£ = 1'453 (2220 + p) 

2220 ; 

It will be noticed that this method can only be used if 
E > 1°453. For smaller values a similar method is 
employed, but the standard cell is replaced by a secondary 
battery of known electro-motive force. It would be 
beyond the scope of this article to enter in detail into 
the different arrangements necessary. Those who wish for 
more information will find it in Mr. Kemp’s excellent 
book on “Electrical Testing.” The experiments were 
carried out in the following manner :—The two dynamos 
were first run with the brushes off, neither of the two 
fields being excited. This gave the power necessary to 
overcome the friction in the bearings, the resistance of air 
and that used up in the dynamometer itself. The next 
experiment was to excite the two fields separately and run 
the dynamos still with the brushes off. This gave the 
power required to overcome the resistances just specified 
plus the energy absorbed by revolving the two armatures 
in magnetic fields, or as it might be termed the power 
absorbed by magnetic friction. Roughly speaking the 
magnetic friction was found to increase the power required 
for running empty by 50 per cent. The tield coils were 
then coupled up as shown in Fig. 2, and the proper power 
tests were made. In the following table are given some of 
the results obtained :— 


Dynamometric Experiments on two similar Edison-Hopkingon 
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Dynamos. 
Scale divisions on spring balance ... '21°6) 30 | 60 |4s-5 | 44 
Revolutions per minute ... 808 |802' 764 | 808 | 808 


Electro-motive force at brushes of | 
SS asa ee | — 110°12 118°87 124°41 
Electro-motive force at brushes of | } 
a Se err ae | — 107°34 116°86 122°97 
Electro-motive force in armature of | | 
ra | — 118°79121°56126°4C 
Counter electro-motive force in | 





armature of motor — | — 103°78114°29121°12 
Main current in ampéres... ... .... — | — | 358 | 258 | 186 
Shunt current in field of generator — | 69 | 6°72 | 7°21 | 7°57 
Shunt current in field of motor — |6°7 | 5°23 | 5°92 | 6°53 
Current in armature of generator... — | — | 370 | 271 | 200 
Current in armature of motor —|—) 358 | 258 | 186 
Horse-power registered on dynamo- 

MON ac see. cach cco): ess cn ONSET AT 19°66 13°70: 20°60 
Horse-power converted in armature | 

of generator ... ... 0 60 ee eel | — 56°20} 44°00 | 34°00 
Horse-power converted in armature , } 

oe en eee -| — | — | 49°80 39°60 | 30°20 








The horse-power converted in the armature of the 
generator is that actually appearing in the form of internal 
electrical energy. The power which has to be supplied to 
the spindle is somewhat greater tian the horse-power 
converted, and the problem is to find how much greater ; 
in other words, we want to find the efficiency of conver- 
sion. Similarly the horse-power converted in the arma- 
ture of the motor is the electrical energy disappearing in 
the process of conversion into mechanical energy, which 
flows through the coupling back into the spindle of the 
generator. This power is somewhat smaller than that 
given in the table, because a certain loss occurs during 
conversion, and we want to find how great this loss is. 
Since the two machines are similar in size, we shall not 
commit any great error if we assume that the unknown 
loss in conversion is the same in both armatures. Let X 
represent the horse-power thus lost. Then we have the 
following relation in reference to the experiment given in 
the third column :— 

Power supplied from the external source ... 13°66 

. Power supplied by the motor... ... ... ... .. 49°80-X 
The sum. of these two must be equal to 56:20 + X, which 
represents the power actually supplied to the spindle of 
the generator. We have therefore the equation— 
13°66 + 49°80 — X = 56:20 + X, 

2X = 13°66 + 49°80 — 56°20 
X= 363 


whence 





It should here be remarked that in taking 13°66 as the 
power actually supplied to the whole combination we have 
made no allowance for the loss occurring in the dynamo- 
meter itself. Now from the first column it appears that 
5'18-horse power are required to overcome the purely 
mechanical resistance of the dynamometer, the friction of 
armature spindles in their bearings and the air resistance 
of the armatures. The latter two must properly be charged 
to the dynamos when determining their commercial 
efficiency, whereas the former should be deducted. It is 
extremely difficult to separate these losses,and we shall have 
either to neglect the loss in the dynamometer altogether, 
which wll make the dynamos appear less efficient than 
they really are, or we must deduct the losses due to the 
dynamometer and the mechanical friction of the armatures 
together, which would make the dynamos appear more 
efficient than they really are. In the latter case the power 


applied externally would be 13°66 — 5°18 764 | 


“a” 8°76, and 
the unknown quantity X = 1°18. 


This value agrees fairly well with the tests in. the first 
and second column where the increase of power due to the 
magnetisation of the iron core of the armature had been 
directly ascertained. But there is one point which has not 
been taken into account, and which would slightly modify 
the efficiency when either of thedynamos were used in actual 
practical work. This is the increase of mechanical friction 
in the bearings due to the strain of the belt. Itis a very 
different thing to transmit 10-horse power threugh a belt 
embracing three-fourths of the pulley and to transmit 
60-horse power through a belt embracing say only four- 
tenths of the pulley. The strain in the driving end of the 
belt will, in the latter case, be probably ten times greater, 
and therefore the pressure of the spindle against its bear- 
ing and the power absorbed by friction will also be con- 
siderably increased. In order to make an allowance on 
this head, probably the fairest thing to do is to take the 
mean between the two values for X, and in this case we 
have :— 

Horse-power in the belt driving the dynamo... ... 58 60 
Horse-power delivered electrically at the terminals 53 60 
~ Commercial efficiency, 91°5 per cent, 

Similarly we have for the motor :— 

Horse-power delivered electrically to the 
Horse-power obtainable at the belt ... 
Commercial efficiency, 88 5 per cent. 

In this case the commercial efliciency is sowewhat lower 
for the motor, which is probably due to the fact that the 
field magnets were not fully excited. 

In the same manner we find the average value of X for 
the figures in the fourth column to be 2°36 and that for the 
figures in the last column to be 2°10. This gives for the 
dynamo :— 

Horse-power in belt driving thedynamo 46°36 and 36°10 
Horse-power delivered electrically at 
Ce) a es 
Commercial efficiency 

And for the motor :— 

Horse-power delivered electrically to 
the terminals... 


terminals 53 60 
ax, way Se 


Oli 


’ 0 
84°/, 


ee: 42 00 and 30°40 

Horse-power obtainable at the belt 37°24 ,, 28°10 

Commercial efficiency << 88°F Jos, G2 
The method here adopted by the writer in analysing the 
experimental results is somewhat different from that 
adopted by Messrs. Mather and Platt, but the results 
arrived at by either method agree fairly well. The 
commercial efticiency determined according to the makers’ 
way of reckoning is 93:23 per cent. for the tests recorded 
in the third column, and the discrepancy of 1°7 per 
cent. is due to the fact that in the calculation which gives 
the higher efficiency, no allowance was made for the in- 
crease of friction in the bearings due to the greater pull 
of the belt where the latter is transmitting the ful! power, 
instead of only that portion of the power which is wanted. 
These resultsare very instructive. Inthe first placethey prove 
that an actual commercial efficiency of 90 per cent. and more 
can be obtained witha high class dynamo. They also show 
that thedynamo, whendesigned onsound scientific principles, 
is equally efficient, whether used as generator or motor, a 
point which has been much discussed of late in the columns 
of the scientific press. A very important result of the 
experiments is also that it has been proved to be possible 
to electrically transmit energy over short distances with a 

total loss not exceeding 20 per cent. 








PRIVATE BILLS IN PARLIAMENT. 


Wuar is called the contentious business in connection with 
the Private Bills of the session has at last commenced, a Select 
Committee of the House of Lords, with the Earl of Limerick as 
chairman, having met on Wednesday to consider a group of five 
Bills. The first of these was the Brighton, Rottingdean, and 
Newhaven Direct) Railway Bill. This is one of two schemes 
which to some extent are rivals, the other being the Brighton, 
Rottingdean, and Newhaven Railway Bill, and both follow very 
much the same course. The direct route scheme begins by two 
junctions with the Kemp Town branch, a short distance from 
the Kemp Town station, and thence pretty much parallel with 
the coast, meets the Lewes and Seaford branch about half a 
mile away from the Newhaven Town station. The effect of this 
line will be to bring Brighton and Newhaven within half an 
hour’s journey of each other. The other schemes before this 
Committee are the Bristol Corporation Docks Bill, the Bristol 
(Totterdown Bridge) Bill, the Morecambe Tramways Bill, and 
the Swansea Harbour Bill. None of them involve any very 
serious conflict, and they are likely to be quickly disposed of. 

In the House of Commons the General Committee on Rail- 
way and Canal Bills have formed these schemes into groups, 
and appointed Committees upon them, the first of which will 
meet on April 6th; among the Bills to be taken earliest being 
the Ship Canal Bill. This session the Railway and Canal Bills 
only constitute seven groups, whereas last year there were ten. 
Three of the seven relate to Lancashire and the North. Although 
these Committees will not begin their investigations until next 
month, some of the miscellaneous measures will be taken into 
consideration on Monday next. In the meanwhile the High- 
gate and Kilburn Open Spaces Bill is the first private measure 
of the session to pass the Committee stage in the Commons, it 
having become unopposed. The object of the Bill is to 
enable the Ecclesiastical Commissioners to transfer certain lands 
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at Highgate and Kilburn, to be maintained as open spaces for the 
public. The land at Highgate which it is proposed to convey 
to the Corporation comprises about sixty-nine acres of High- 

te Woods. The Kilburn land contains about thirty acres. 
By the Bill the Corporation bind themselves to preserve, as 
far as possible, the natural aspect of Highgate Woods, and 
powers are also conferred to enable the Corporation to borrow, 
if necessary, £15,000 on the security of the grain duty, or on 
the residuary estate of the late Mr. Witliam Ward. 

A new departure in Private Bill procedure has been taken, 
a Committee of nine members of the House of Commons having 
been appointed at the instance of Mr. Broadhurst, to whom 
will be referred all Bills promoted by municipal and other local 
authorities in which it is proposed to create powers relating to 
police or sanitary regulations differing from, or extending, the 
general existing law. This method, side by side with the sepa- 
rate classification of railway and canal schemes, is likely to 
materially facilitate this branch of legislation ; and in this con- 
nection should be mentioned another form of distinct treatment 
adopted this year, viz., the appointment of a hybrid Committee 
—that is, a Committee half selected by the House itself and 
half by the Committee of Selection—to consider the various 
Metropolitan Water Bills of this session. This course has been 
taken on the motion of Mr. Thorold Rogers, and to this Com- 
mittee the Lambeth Water Company’s Bill, the Lambeth and 
Vauxhall Water Company’s Bill, and the East London Water 
Company’s Bill have already been referred. 

The condition of the river Lea, and the necessary measures 
for its purification, are to be dealt with by a special Committee 
appointed on the motion of the Attorney-General. 

Since our last notice, the following Bills, with others, have 
been read.a second time in the House of Lords :—Chatham and 
Brompton Tramways Bill, Charterhouse Bill, Tyne Improve- 
ments Bill, Dore and Chinley Railway Bill, Rhymney Railway 
Bill, Oswestry and Llangynog Railway Bill, Barry Docks and 
Harbour Bill, Kingstown and Kingsbridge Junction Railway 
Bill. 

In the House of Commons the following measures have been 
read a second time, and now await Committees :—Railways : 
Eastern and Midlands, London, Tilbury, and Southend, East 
and West Yorkshire Union, Exeter, Teign Valley, and Chagford, 
Forth Bridge, Great Northern (Ireland), Pewsey and Salisbury, 
Rastock, Wrington, and Congresbury Junction (abandonment), 
Seacombe, Hoylake, and Deeside, Uxbridge and Rickmansworth, 
Felixstowe Railway and Dock, Great Western, Gravesend and 
Northfleet Docks and Railway. London and South-Western 
Railway, Great Western, Brighton and Dyke. Miscellaneous : 
Hampstead Heath Enlargement, Metropolitan Street Improve- 
ments Act (1877) Amendment, Bridlivgton Gas, Burgess-hill 
Water, Liverpool United Gas, Wrexham Gas, Charterhouse, 
Cambridge University and Town Water, South Shields Gas, 
Nuneaton Gas, Solihull Gas. 

The Rhymney Railway, Mersey Railway, Barry Docks and 
Railway, and Plymouth, Devonport and District Tramways 
Bills were found to have not fully complied with the Standing 
Orders of the House of Lords, but the Standing Orders Com- 
mittee have allowed them to proceed. 

Besides the defunct Bills we have previously mentioned, there 
are now to be named the Beaconsfield, Uxbridge and Harrow 
Railway, the Chesterfield, Hasland, North Wingfield, and Dis- 
trict Tramways Bills. 

It appears that the Electric Lighting question is to be dealt 
with, after all, in both Houses this year, apart from the Bill of 
the West London Company. Lord Rayleigh, on behalf of the 
Electric Lighting Billi Committee, has introduced a Bill in the 
House of Lords ; while in the House of Commons Mr. Mundella 
has announced his intention to propose a Bill for the amend- 
ment of the Electric Lighting Act Bill of 1882. At present 
nothing is known as to what form his Bill will take ; but the 
mere intention is important, in view of the great discontent 
caused by the existing Act. 

Besides resolving, if allowed by Parliament, to invest a quarter 
of a million of money in the Ship Canal work, the Salford Cor- 
poration have now decided to petition Parliament in support, of 
the Canal Company’s Bill for paying interest during construction. 

The Bill of the Metropolitan Board of Works, empowering 
them to defend the ratepayers where Bills imposing vexatious 
restrictions are promoted by any of the water companies, has 
been hung up somewhat indefinitely, for its second reading 
having been moved by Sir James McGarel Hogg, the debate 
was stopped abruptly by the Wednesday quarter-to-six rule. 
Whether it will be revived is very uncertain, for not only is 
there strong general objection to the Bill in the House, but 
the Government are opposed to it, on the ground that as they 
themselves intend to consider a proposal for a system of repre- 
sentative government for the whole of London, it would not be 
in the interest of the ratepayers to accept this Bill. 

The Metropolitan Board of Works have decided to assent to 
the South Metropolitan Tramways Bill, on condition that the 
whole of the road along which the line is to be laid is widened 
up to 47ft., and they will also agree to the Cricklewood, Kil- 
burn, and Harrow-road Tramways Bill, if the promoters under- 
take not to lay a line along Cricklewood to Cambridge-road, and 
agree to the insertion of clauses providing that the tramway in 
Harrow-road is not carried further south than Lock Bridge, and 
also engage that the rails of the tramways shall not be at a less 
distance from the kerb than 9ft. 6in. 

The Liverpool and Birkenhead Subway Bill has been rejected 
by the Standing Orders Committee this session; but as it was 
only an additional powers Bill, its failure will not prevent the 
prosecution of the undertaking authorised by Acts in 1880 and 
1885. Active steps are now being taken for the construction of 
the subway, a fresh impetus having been given to the project by 
the success of the Mersey Railway. A general contract for the 
work has been entered into, the amount for the whole under- 
taking being £625,000, leaving £40,000 for engineering and 
administrative charges. Sir Wm. Armstrong and Co., Messrs. 
Wilsons, Pease, and Co., of Middlesborough, and Messrs. 
Baldry and Yarborough, of London, are among those who have 
tendered for sub-contracts. The work will be commenced 
almost immediately, the beginning probably being on the Liver- 
pool side. The object of the subway is to provide what the 
Mersey Railway Tunnel does not supply, viz., across-river com- 
munication for pedestrians and ordinary vehicles. Something 
over £200,000 of the capital has been, or shortly will be, sub- 
scribed; negotiations are approaching completion for the taking 
up of another £100,000 ; and the Corporation of Liverpool and 
the Mersey Docks Board are authorised to subscribe £125,000 
each. Looking at the general nature of the traffic to be accom- 
modated, and to the results so far of the Mersey Tunnel, the 
company anticipates a gross annual earning of £45,000, which 
will enable it to pay 5 per cent. on the whole capital. 

The promotion of the Ship Canal—payment of interest during 
construction—Bill has assumed a new character. Owing to the 
threatened opposition to the proposal, both in the House of 
Commons and in Committee, the company recently sent a depu- 
tation to the President of the Board of Trade, to solicit his 





assistance in passing the Bill. The deputation was a remarkably 
strong one, including a large number of Members of Parliament 
and leading commercial men in Lancashire and Cheshire. It 
was explained to Mr. Mundella that this Bill was necessary to 
carry out the Act of last year, and that the conditions limiting 
the proposed payment of interest out of capital during construc- 
tion were that the rate of interest should not exceed 4 per cent., 
and should be paid only during the authorised time for construc- 
tion; that no interest should be paid to any shareholder until 
the company had obtained a certificate from the Board of Trade 
that two-thirds of the share capital authorised by the Act had 
been issued and accepted, and were held by the shareholders ; 
that the total amount of interest to be paid should not exceed 
£752,000, and that the borrowing — should be reduced by 
an amount equal to one-fourth of the sum expended in the pay- 
ment of such interest—such reduction to be made from the 
last instalment of £500,000. Among other things stated 
during the interview, it was explained that a similar proposal to 
this had wrecked the Canal Bill in two sessions, and was not 
renewed last year, first because it might again jeopardise the 
Bill, and secondly because the time available for the Bill, minus 
that element of contention, was extremely limited. Mr. Mun- 
della was also reminded that most of the great railways and 
other works in this country had been constructed on the prin- 
ciple of payment of interest during construction, and that 
Parliament had never absvlutely condemned the practice ; and 
incidentally it was mentioned’ that interest had been paid on 
two and three-quarters millions during the construction of the 
Severn Tunnel, and that the directors of the London and 
Southwark Subway Company had announced that “the con- 
tractor has undertaken to pay interest at 4 per cent. per annum 
on the paid-up capital” during the period of construction—that 
is, eighteen months. Many other strong arguments were ad- 
vanced, one of them being the concession made in the case of 
the Regent’s Canal Bill of last session, and Mr. Mundella 
promised to give special attention and examination to the ques- 
tion. The company expects to complete the Canal in four years, 
which is some years less than the period allowed by its Act. 
It is worth noticing that as a first consequence apparently of 
the mere passing of the Act the railway rates on manufactured 
goods from Manchester have been reduced, in one instance from 
10s, a ton to 8s. 4d., and in another from 10s. to 6s. 6d. 

What is practically, though not absolutely, a new movement 
has been made for the promotion of inland navigation, which is 
coming into prominence in all directions. The Ulster Canal, 
which connects Belfast with Lough Erne, has long been virtually 
disused, partly by reason of defective condition, and partly 
because it has not sufficient capacity for large craft. It is the 
only means existing of water competition with the railway at 
and from Belfast, and is at the same time a connecting link 
between the North, East, and West of Ireland, but its value is 
nil for the reasons mentioned. In Ireland, as elsewhere, the 
cost of railway transit is severely felt, and as more thana 
million tons of coal alone are annually imported into Belfast for 
inland towns as well as for Belfast, the railway monopoly is a 
special grievance. Efforts are therefore being made to render 
the canal useable, as a matter of public convenience and as an 
engine for bringing down transit rates. The proposal is to 
transfer the canal by sale to the Lagan Navigation Company, 
and for this purpose the Government are about to introduce a 
Bill, with the distinct intention of passing it this session. Two 
or three years ago Mr. Courtney, who was then a member of 
the Government, brought in a similar measure ; but although it 
reached the Select Committee stage, it was dropped. In the 
following session a like Bill was to have been introduced by the 
Government, but the intention was abandoned. Now, however, 
the transfer scheme is to be revived, and as the people in the 
district affected are in its favour, and there is scarcely any oppo- 
sition from any quarter, the canal is likely soon to pass into the 
hands of the Lagan Navigation Company, by whom it will be 
deepened and put into working order. For this purpose some- 
thing like £10,000 will be required over and above the purchase 
money. 

The Mersey Railway Bill of this session contains, among 
others, a provision for an extension of the line from Birkenhead 
to Rock Ferry, in Cheshire, between which place and Liverpool 
there is a large and growing traffic; and also to build a central 
station in Liverpool, near the existing central station, to accom- 
modate, besides the company’s own traffic, the traffic of the 
other railways which are expected to use the line. Meanwhile 
it has been found necessary, good as the ventilation of the river 
tunnel is, to construct a new air-way, and to provide additional 
accommodation for passengers at the present Liverpool terminus. 
Efforts are being made to carry out the connection arranged for 
between this line and the Wirral Railway, by which New 
Brighton, Hoylake, and the banks of the Dee will obtain direct 
communication with Liverpool. At the recent meeting of the 
company, objection was taken to the re-election on the directorate 
of Mr. Hubbard and Mr. Mott, on the ground that there was 
too large a Great Western Railway element on the board. In 
the end Mr. Hubbard was re-elected—by the aid of proxies held 
by the chairman—but Mr. Mott was rejected, he declining to 
have the chairman’s proxies used in his behalf. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





GOOD AND BAD CHAINS. 


S1r,—In reply to your request for prices of cables and chains, we 
think it better to give you a cost price rather than a selling, as that 
depends so much upon circumstances. The cost to us of our 
Special Best Best Cables, 2in. diameter, proved to the statutory 
test in a public machine, and delivered to a ship at Liverpool, is 
17s. per cwt., and for 4in. Special Best Best Crane or Traction 
Chain, short link, also public tested, 21s. per cwt., whereas chains 
and cables are being sold at the present time, made of common 
iron, at less than the iron costs that is used in the above articles, 
The only way that we are to find out the real value of these 
spurious articles is to have them retested periodically. It may 
be urged that retesting does a chain some injury; with this we 
perfectly agree if it is made of inferior iron. If the iron and 
workmanship, however, are really what they ought to be, the 
injury, if any, is very small. For instance, we purchased an old 
cable of our special best best quality from a customer some short 
time ago, part of which we sent to the public machine to be broken 
for experiment. The statutory test to which it was originally sub- 
mi by one of Lloyd’s superintendents wis 72 tons; it with- 
stood a test of 123 tons before it broke the last time, — over 
70 per cent. beyond the original test. We shall be glad to show it 
to anyone at any time. Henry P. PARKES AND Co, 
Tipton-green Chain and Anchor Works, Tipton, March 2nd. 





REACTION WHEELS. 

Sir,—Mr. Donaldson has in your last impression occupied a 
tremendous amount of space in refuting an assumption which no 
one had made. I stated in a former letter that it was possible so 
to curve the arms of a reaction wheel that the water could move 





from the centre to the circumference of the circle described by the 
adjutages without acquiring any rotary motion. That, in other 
words, each molecule could follow a radius of the circle. This Mr. 
Donaldson no longer disputes, although he failed at first to see 
how it could be done. ‘* But,” says your correspondent, “in that 
case the wheel cannot be made to revolve by the water, because it 
should issue along a tangent instead of along a radius.” ‘Well, no 
one said it would revolve. The arym of a reaction wheel is one 
thing, the adjutage at the end of that arm is quite another. Iam 
a busy man, with neither the time nor the will to write treatises 
on turbines, and it must suffice, 
so far as I am concerned, to 
say that the forms which shall 
be given to adjutages at the 
ends of the arms, or their 
equivalents, is a matter of 
very considerable importance, 
which deserves much more 
attention than it has probably 
yet received. It is, for ex- 
ample, open to consideration 
whether the form shown in 
y the top A or the a » of 
—— the accompanying sketch is 
—- the better. But this only 

touches the extreme edge of 
the subject, on which, as I have already said, I do not feel dis- 
posed to write at length. 

There is a | pr in Mr. Donaldson’s letter which is very 
suggestive, and gives a clue to the line of thought which he has 
followed which was lacking before. ‘‘ How,” says he, ‘‘can the 
wheel do work if the water loses no vis viva?’ I suppose I shall 
make Mr. Donaldson’s hair stand on end by saying that it is not 
neces: that water should lose any vis viva in a wheel in doing 
work, - Donaldson is confounding impulse wheels with pressure 
wheels, which have little or nothing incommon. For example, 
water loses no vis viva in driving a high breast or overshot wheel, 
and generally it may be said that there is no loss of vis viva in any 
gravity wheel. 

Mr. Donaldson has, so far as I am aware, never tested a turbine 
for efficiency in his life, save those at Reading. Yet he does not 
hesitate to say that the Lowell experiments, and, indeed, all the 
multitude of experiments made at tre public testing flumes in the 
United States, are wrong, and give impossible results; and this 
because he holds a theory which is accepted as sound by no one 
else. The results of the Ballysillin experiments, to which he refers, 
turn altogether on the co-efficient of delivery over a weir. Prof. 
Thomson took a low co-efficient, and Mr. Donaldson a high one. 
But his criticisms are just as far from being conclusive as were 
the experiments themselves. Why does he not tackle some of the 
Lowell experiments and prove that they are wrong. 

Here I stop. When I ventured to write a few words about 
curved arms I had not the least notion that I should have been 
drawn into a lengthy correspondence such as this has been. To 
save Mr, Donaldson further trouble and more letter writing, I am 
willing to say as the coon did to Crockett, ‘‘ Don’t shoot, Colonel, 
T'llcome down.” I am willing to admit that I know no more 
about turbines, or curved arms, or vis viva, or relative velocities, 
than did my ancestor—tempus 72 3B.c.—whose’ name I have 


ie Pynx GRYPH, 
Aberdare, March Ist, 
GOOD AND BAD WORK. 


Srr,—I have read with interest the letter on “‘ Good and Bad 
Work” by “‘A Worker.” I agree with him on some points, and 
vastly differ on others, and will try to explain them to the best of 
my ability. 

(1) He says good work can he turned out for precisely the same 
amount as bad work. On this point I maintain that he is wrong. 
Take, for instance, an interchangeable speciality of any kind— 
which means that each part has to be carefully fitted in all points 
s0 as it can be fitted into any machine of the same class without 
skilled labour—and I contend that duplicate work costs from 10 to 
15 per cent. over ordinary work, admitting at the same time an 
inferior fitted job. The eye of an expert fails to detect any fault 
with the workmanship until it is called upon to perform the work 
for which it has been constructed. Then the accurate and inaccu- 
rate fitted machines speak for themselves, although they may have 
been of — cost to the employer. On this I will point out the 
reason. The accurate fitted machine was, say, done by a skilled 
mechanic, but devoid of education, the inaccurate machine being 
fitted by a mechanic of good education, but devoid of ability and 
accuracy, therefore taking the same amount of time to perform an 
inferior task. 

(2) Respecting shops that turn out bad work, it is, I admit, 
often the fault of the foreman’s inability for the post he has been 
appointed to; but on the other hand, he maintains his post — 
because he performs the part of a slave driver to the approval of 
master and manager, and therefore I contend that such conduct in 
& workshop causes many a good workman to become careless with 
his work, because the motto is ‘‘ quantity not quality.” 

(3) I contend that the mechanic brought up in any workshop, 
and whose ambition is to elevate himself by his own workmanship, 
is just the man to be placed in the position of foreman, and to 
receive a fair remuneration for filling such post. ‘‘A Worker” 
contends that remuneration should be thrown aside for sake of 

ition. I am sorry to have to admit that there are too many 

k and office-made foremen and managers altogether without 
practical ability for the post they often occupy, remuneration on 
their part being no object, only position; hence the result being 
that work in the majority of cases in shops so controlled being 
inferior to that of a proper-organised shop. Where the workmen 
work hand-in-hand with their manager or foreman, as the case may 
be, the shops will, and do, hold their own, despite depression, and 
the majority of such shops are filled with thorough mechanics and 
machine-men, receiving a fair remuneration for their labour—the 
— that the duties of manager or foreman are reduced 

nfold. 

One of the reasons our markets are glutted with inferior work, 
I believe, can be attributed greatly to the piece-work system so 
extensively worked on throughout the country. The prices in most 
cases are ruled or set out by the leading hand, contractor, or foreman, 
taken too often from the output of a workman who has been accus- 
tomed to that particular branch of business only; and when the 
medium man steps in he finds, if he is to draw a fair wage, he 
must make up his mind for slavery—not work—as it should be 
termed. Consequently he does not devote the time and carefulness 
to the work that ought to be bestowed upon it, Farr Pray, 

London, February 24th. 
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S1r,—Your correspondent ‘‘ H.” belongs, I observe, to the good 
old school of mechanical engineers, knowing nothing of new-fangled 
things in machine tools, and looking on them with disgust. He is, 
I am sure, one of the grumblers who he says himself will give 
a title to the present age. 

If he had had any experience in really accurate work, he would 
have known that there would be no measuring the eye in a fly- 
wheel, no spring tool, or anything like it. For so a hole as 
he speaks of one cut ans f to size would be taken—a slashing cut, 
to use his own words—and then a rose cutter, or — We 3 tool, dead 
true as to diameter, would be run once through, and the thing to 
be done would be done. 


Your correspondent seems to think that gauges and templates 
are used to measure holes and shafts. ‘Well, so they are, but they 
have a different and far more important use, namely, to measure and 
set porta, ene if properly fixed cannot help turning out accurate 


is 
fitting uired. The parts cannot hel; ong tebe, 
Take, for meta og the locks of rifles as fay 4 at the Enfield 
separate parts may be thrown on 4 


Works, A barrow load of 
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bench, and in five minutes a man will have a lock put together, 
every part of any one lock fitting any other lock, and this without 
adjustment of any kind by hand. Waltham watches made by 
machinery are just the same; any part of any one watch will fit 
be, § other watch. 

do not say that steam engines should be made interchangeable. 
I have cited locks and watches only as examples to show that 
first-class tools render fitting by hand unnecessary ; and this must 
be a great saving, because, as you, Sir, have already pointed out, it 
is La gah > Ae cetchendlah ys oo size as not. It is alla 
question of using the proper tool in the proper way. 

If “‘H.” will pay z visit to the Royal Gun Pactestes here, I 
think he will find some things done that will open his eyes as to 
mechanical possibilities. FUSE. 

Woolwich, March 2nd, 


Smr,—We find to our great astonishment, in the issue of your 
estimable journal for the 18th of December last, appreciations 
which we think it our duty to refute if we wish to be just towards 
everyone and render to Owsar his due, In ing of the pre- 
cision with which the work of M. Bollinckx—a Belgian engine builder 
—is executed, you say :—‘‘ The precision attained is so great that 
the cranks are fixed on the shafts, and levers on weigh shafts, 
without any keys, the parts being forced into their places. More 
noteworthy still, the fly-wheels are forced on the shafts and have 
no keys, e believe that M. Bollinckx is the only engineer who 
has had the hardihood to pursue this system so thoroughly, and in 
all cases his practice has been successful.” 

We think, on the contrary, that the only hardihood which M. 
Bollinckx has ever shown always has been and still is—and so far 
it has pretty well succeeded with him, we must own—to appro- 
priate the applications of others and to call them his own without 
the least scruple, Weare only surprised at one thing—that up 
to the present time he should have been allowed to do this with 
ee We think it therefore as well to let you know that M. 
Bollinckx has simply copied that which M. P. van den Kerchove, of 
Ghent, has done for many years, and that he himself in doing 
this has only followed in the steps of Mr. G. H. Corliss, who 
already in 1867, at the Paris Exhibition, showed us the first engine 
of his build which appeared on the Continent, and which had fly- 
wheel, crank, and all its levers fixed without keys. What will be 
said of the hardihood of these engine builders when it is known 
that the pistons of all their engines are simply forced upon their 
rods, without the least key or nut to retain them, and this not 
only in engines of 200-horse power, but of 2500 and 3000-horse 
power, such as those of G. H. Corliss at Philadelphia, and those 
supplied by M. P. van den Kerchove, in 1875, to the Société La 
Lys, at Ghent, which have these applications. 

Mr. G. H. Corliss does not proceed otherwise, and even with 
his largest fly-wheels, such as that of the 2500-horse power engine 
exhibited at Philadelphia was fixed in this manner. In making 
this little correction Iam none the less disposed to admire all those 
who push the excellence of their work to such a degree as to be 
able to follow this system, which, when well executed, offers less 
danger than any other. On the other hand, to put a fly-wheel 
when in two halves upon its shaft by bolting them together with- 
out the use of keys, and by a making the hole smaller in 
diameter than the shaft itself as M. Bollinckx has done, and to 
boast of it, this should not be termed a work of precision, but 
simply a deformation of a piece which might have been round, 
thereby ss its solidity by producing in the object strains 
be — not exist, and laughing at the public. x 

arch 4th. : 





Str,—Your article on the above subject is a step in the right 
direction. I sincerely hope that both manufacturers and workmen 
may obtain profit from its perusal, as I believe that bad work has 
largely influenced the competition—and that to our disadvantage— 
between us and the foreigner. Bad work is not always the result 
of incompetence. There are two conditions under which bad work 
may and does exist. The first is the result of want of ability. 
The second is far more serious, as it involves us in criminal 
responsibility affecting the best interests of our nation. It is to 
the latter condition I wish to refer my remarks. Good work may 
be done at a reasonable cost, whilst the same class of work may be 
done badly at an increased cost. 

This apparent anomaly will be easily recognised as a condition 
under which a great amount of our work is produced, and to this 
condition may be ascribed much of our loss of prestige as a manu- 
facturing people. Bad work may be considered hurried work ; if 
hurried work, it should be cheap. That this is not so many will 
agree with me. If not necessarily cheap, then—under similar 
conditions—good work must be dear. That this is too true of 
many of our productions is alike a sorrow and disgrace. Foreign 
competition has produced fairly good work at reasonable rates, under 
what circumstances it is our business toinquire. English workmen 
all the world over are noted for general ability, intelligence, and 
industrial push, ‘‘and, be it understood,” under no favourable 
technical training. This capability is due to national characteristic, 
Barely can the foreigner approach the standard of British manu- 
factures ; their success is small, in spite of educational facilities 
and the technical training afforded them, and encouraged by their 
respective Governments. If this is true, why are our prospects 
waning whilst they are advancing? The cause is bad work at fair 
prices and good work at dear. By all means let us have technical 
training ; but this alone will never bring back to us our loat trade, 
and place us in the foreground as the first manufacturing nation in 
the world. 

We must have work at fair rates, Some will say we have 
tried and failed. Ithink not. Foreign competition has set a price 
at which they can entice buyers. We must do it at the same rate, 
and it must be as good, or better, work. Having settled the price, 
we must do the work. It is commenced and finished by good, 
capable hands, with the result—a first-class job, but not a paying 
one. This will never do. So the next batch is completed in less 
time, and the result is scamped and hurried work ; but it has paid. 
How does this affect our trade? Such work is discreditable to the 
workmen, a to the employer, and most unsatisfactory to 
the customer. 

Here is the whole secret of our failure. What’s the remedy? 
When we find a certain class of work does not pay us—though it 
pee someone else to do it—we are too inclined to reduce the 

bour upon it, instead of adopting means and methods to produce 
it more rapidly, without depreciating its excellence. <A few of our 
firms have always plenty of work; they get a fair price for it, and 
turn out a first-c job. Others enter the field against them 
without any facility for rapid cm ge 9s 3 they either will not, or 
—_ wae a n ~ plant. = co} : uence is evident; 

ey ma e job pay urrying the work through the sho 
and bring discredit upon the whole community. ‘alr this can : 
and is, avoided by doing things in the right way by proper tools. 
These men get no more—if they get as much—as those who do 
‘ood =— In the long run, we are bound to say that bad work 
oes not pay. ; 

It is ly lamentable to see good workmen striving to do first- 
class work without tools, so that it may pay. Either of two 
things occur—the work may be and high-priced, or else 
hurried and fair-priced. The is, the first begets a name for 
high charges, the other for bad work, both cause loss of custom 
and destroy trade, hence the customer must seek other markets 
in which to buy. Unfortunately this condition of things is not 
local, and nearly becomes national. + seems to be the 
order of the day in the anuey of our works, Lathes that will 
not turn a spindle parallel give more work for the file: the 
result, untrue work, more time, and high > 
machines that are unable to produce a surface without ridges, 
digs in and general unevenness, means more work, more files, and 
high rates. enn | machines that cannot drill a vertical hole or 
withstand the lest of blow-holes, means small holes, then 
the inevitable file, next the rimer—the result, as before, 





machines, unable to cut a thread without stripping, brings in the 
stock and dies, to finish—result, as before. Slotting machines 
make work for the everlasting file. ay the charges 
are high, the work badly done, and disgust all round. 

The work attempted by mnany engineers on lines as above, is and 
must be one of the prime factors against our success as an engi- 
neering community. If every firm of manufacturers carried over 
from their profit account a sufficient sum as a reserve fund, its 
accumulation would enable them to add to their plant as occasion 
required, to meet the exigencies of their business ; the result would 
be one of the best investments they ever made. There need 
be no occasion for turning out bad work. Their trade would 
increase, their profits likewise; there would be fewer heart- 
burnings, greater comfort and satisfaction all round. I am 
afraid, Sir, this letter is already too long, but you asked for 
opinions as to the cause of bad work affecting trade. I have given 
my experience. I firmly believe that our depression has its remedy, 
and it will be largely influenced by departing from the pernicious 
system of attempting to make good work pay at fair rates without 
roper tools, 

, Dublin, March 3rd. G. B. 


WHO INVENTED THE RATCHET BRACE? 


Sir,—In the Mechanics’ May for September 5th, 1835, 
there isa sketch of ‘‘ a simple 
drill,” said to be the invention 
of a workman in Mr. Hague’s 
manufactory. Hague was 4 
well-known engineer half a 
century ago, his shops being 
somewhere near the Tower, I 
SS: think. I send a reduction of 
the sketch, and should like to 
know whether this is the first 
ratchet brace. The date of the 
introduction of that useful 
tool may be within the recol- 
lection of some of your older 
readers, and it may also 
possible to preserve the name of the inventor. ENQUIRER, 


March 2nd. 
PROFESSOR HUGHES’ PAPER ON SELF-INDUCTION. 


S1r,—In your interesting leading article in your last week’s paper 
on this subject, I think the paragraph in which you refer to light- 
ning conductors may be slightly misleading, as your readers might 
infer that a conductor for such purpose made of stranded copper 
wires would be greatly superior to a solid rod of the same material 
—lightning rods being usually made of copper; but Professor 
Hughes’ experiments prove that this would only be true if the 
material used were iron, there being little, if any, difference be- 
tween a copper rod and a copper strand, where both have the same 
sectional area. Professor Hughes, I think, clearly shows that the 
best form of lightning conductor is a flat strip of copper, made as 
thin as may be considered consistent with durability and strength 
for connections. ALFRED 8, BOLTON, 

Oakamoor Mills, near Cheadle, 

rch 3rd. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 20th. 
Brokers in railway material succeeded in placing large orders 
for steel rails this week ona basis of 34dols, to 34°00dols, The 
reported business for the week is 35,000 tons. The business hang- 
ing fire to-day is put by reputable brokers at 35,000 tons. The trunk 
lines are in the market for between twelve and fifteen thousand 
tons in all to enable them to build about a dozen short lateral lines 
for the development of traffic. The additional 150,000 tons of 
rails allowed by the makers will be taken up by the middle of 
March or Ist of April at latest. The rail making capacity is 
1,500,000 tons. At least 1,350,000 tons will be required for this 
year, and it is not at all improbable but that the entire capacity 
will be kept busy in meeting orders that favourable conditions will 
sendin, Quotations range from 34 dols. to35dols. The prospects 
for the year continue to improve. The trunk lines have failed once 
more to agree upon traffic rates, and their meeting the day before 
esterday broke up with mutual defiances. Cowen of the ing 
aughs at the efforts of the opposing combination to carry out their 
programme of snuffing him out. He is in New York at this heur 
arranging with bankers to advance sufficient money to lift him out 
of his trouble, and a good deal of cabling has been going on between 
this city and London, with what result it will be impossible to say 
for a few days, Everything is lively at our exchanges. An 
immense volume of business is counted on. We do not fear much 
from the legislative tinkers at Washington. Not one in fifty of the 
several thousand bills will ever reach debate. Within the past few 
days, iron and steel brokers have received inquiries for elevated 
railroad material for New England and Western projectors footing 
up between seven and eight thousand tons. The structural iron 
makers are doing but little new business, and are quoting angle iron 
as shading from two cents per pound, with beams and channels at 
three cents, The Pennsylvania plate mills with their enormous 
capacity are barely kept busy. There are no indications of a down- 
ward tendency in prices, Very little foreign material was purchased 
this week, but there is plenty of inquiry. There are probabilities 
of heavy shipments from your side of Bessemer pig and spiegeleisen, 
of steel and iron wire rods and tin-plates. Some of our pig iron 
makers are talking of 18 dols. forge iron by the 1st of April, 19 dols. 
No. 2 foundry, and 20dols. No. 1 foundry. Prices are every- 
where strong, and the heavy increase in production of both 
crudeand finished material as compared to twelve months ago is all 
going into consumption, and there are hosts of buyers yet to be 
heard from, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BIRMINGHAM ’Change this—Thursday—afternoon, and Wolver- 

hampton ’Change yesterday, were not lively meetings. Orders 

continue of the minimum extent and number, and it is becoming 
general for not a few of the mills to commence for the week only 
on Wednesday night. Consumers are content with satisfying 
onan necessities, though here and there some encouraging export 

es are coming to hand. One firm is — to have just secured 
orders aggregating 3000 or 4000 tons of nail rods, baling hoops, 
and bars, on account of China, Japan, and America. 
of this sort would be very welcome. 

Sheets, which up to a little while ago maintained a better posi- 
tion on the market than other descriptions, have now to be classed 
in the general slackness of orders, The demand from the gal- 
vanisers is sensibly smaller than a while ago. Merchant sheets of 
20 gauge are £6 and on; galvanising sheets of 24 gauge, £6 5s.; 
and 27 Coe al 5s. 

The marked bar people keep up their official list price of £7 10s., 
with £8 2s, 6d. for Lord Dudley’s iron, but for inferior bars the 
value fluctuates between £5 5s. and £6 10s., according to quality. 
Gas strip and nail strip are quoted $5 5s.; common hoops, 
£5 10s,; and hinge strip, £6 5s. Better qualities of hoops are 
| gage 5s, for 19 w.g., £6 15s, for 20 g. of gin., and £7 5s. for 

- 01 

The 


Other orders 


fin. 

current prices of Messrs, E, T. Wright and Son, of the 
Monmoor Works, are :—Monmoor bars, 10s.; best, £7 10s.; 
double best, 28 10s, Best rivet iron, £8; double best, £9, Angles, 


£7, £8, and £9, according to quality; and tees, £7 10s., £8 10s., 
and £9 10s. Hoops of 16 to 19 w.g. are £7; 20 w.g. of iin, 
£7 10s., and fin. £8. Sheets the same firm quote as £7 10s. for 
Monmoor singles, £8 10s. for best, £9 10s. for best best, and £15 
for charcoal qualities. Boiler plates of 5 cwt. each are £8 to £9; 
treble best to 4cwt. each, £11; special quality for flanging to 
3 cwt., £14 10s.; and charcoal qualities, £16. The ‘‘ Wright” 
qualities of the same firm are 15s, less than the above quotations. 

Contracts for pig iron are entered into with only very limited 
earnestness, and makers complain of the profitless prices offered 
them. Producers of common Pigs have in some cases no alterna- 
tive but to accept 30s. Other firms are getting 31s, 3d., and the 
general market quotation is still 32s, 6d. Part-mine pigs are any- 
thing from 39s. to 40s. Northampton and Derbyshire pigs were 
never lower, and some Derbyshire firms have retired from soliciting 
orders. Northamptons are to be had freely, at something less than 
37s., delivered to railway stations, or 37s. 6d. to 37s. 9d. delivered 
to works. Derbyshires are 38s, to 38s. 3d. at works, The Thorn- 
cliffe brand—South Yorkshire— is quoted 50s. 

Minerals are dull. Northampton iron ores are 5s. 6d. upwards, 
delivered here, and native ironstone is 10s. to 12s. 6d. per ton long 
weight, Welsh furnace cokes are changing hands at 12s. 6d. per 
ton delivered here, Sellers of Derbyshires ask 13s, 3d. to 13s, 6d., 
but buyers only offer 12s. 6d. 

Common Staffordshire forge coal is 5s, to 6s., and best 7s, 
Furnace coal is 7s. to 9s. Picked best house coal is 8s. for shallow 
and 10s. for deep, but the bulk is selling at 6s. 6d. for shallow and 
8s, 6d. for deep. 

A strike, accompanied with riotous conduct, which threatened 
to seriously interfere with activity at Messrs. Nettlefold’s screw 
works at Smethwick, was begun on Friday of last week, against a 
notice for the reduction of 10 per cent. in wages. The occasion 
for the notice was the reduction of 17 per cent. in net selling prices 
which Nettlefold’s recently announced, to meet the increasing 
German competition. The workpeople employed at Smethwick 
number altogether some 2000. Happily the strike has now sub- 
sided, and the works are again on. The managing director, Mr. C. 
Steer, explained to the workpeople that no reduction less than 10 
per cent. would meet the case, and in refusing to accept it they 
were playing the game of the Germans. 

The employer members of the Wages Board having consented to 
receive from the operative section any draft scheme which they 
may have to propose, with a view to the possible establishment of 
a new sliding scale, the operative section have recently been 
engaged in attempting to formulate a basis. This basis has been 
laid before a meeting of the Brierly Hill men this week, and has 
been adopted by them. It provides that, to be satisfactory, the 
basis must include all classes of iron, made by some twelve firms 
to be mutually selected by both sides of the Board, with 1s. per 
ton in advance of the equal shillings to pounds as representing the 
average selling price, together with a minimum fixed at 7s. 6d. per 
ton for puddling. Thus the men are averse to any new sliding 
scale which shall have as its basis merely the average price of bars 
as has hitherto been the case. Sheets having become so impor- 
tant a branch of the Staffordshire trade, the men are particularly 
anxious that these should be taken into account. 

Knowing only too well how greatly many of the colliery pro- 
prietors would desire a return to the nine hours’ system, the 
colliers are just now holding meetings in several parts of South 
Staffordshire, and are protesting against any departure from the 
present eight hours’ system. No combined action by the coal- 
masters is at all likely to be taken yet awhile. 

Orders for dynamos, accumulators, and other electrical machi- 
nery are being received in large numbers by the Wolverhampton 
Electric Light and Engineering Company. The men are working 
overtime, and the firm is still considerably increasing productive 
capacity. 

Engineers engaged in the pump trade continue to complain of 
severe American competition. It is seen mostly in pumps of the 
lighter descriptions for operation by hand or wind or engine 
power. The Americans keep a firm hold upon the Australian 
and some other colonial markets, notwithstanding the undoubted 
excellence of the goods which our manufacturers offer in competi- 
tion with them. And the U.S. light pumps are being increasingly 
pushed into the English market.’ The prices at which they are 
offered to purchasers are very tempting, and are for some sorts 
lower than our makers care to attempt to follow. As to steam 
pumps, in the manufacture of which a good deal of skilled labour 
is expended, our makers have no fear whatever of the American 
competition. 

German competition is increasingly coming to the front in the 
Australias and South Africa in pumps for wind and other easy 
power. The prices which the Germans are prepared to take are 
exceedingly low. 

Messrs. Joseph Evans and Sons, Culwell Foundry, Wolver- 
hampton, have amongst their other foreign work just despatched 
a steam pump to China to be employed, it is anticipated, for 
irrigation purposes. It has 24in. steam cylinder, 10in. water 
cylinder, and is provided with condensers, Other orders are also 
in hand for the same market. Powerful steam pumps are being 
supplied for colliery drainage purposes at home by Messrs. Evans. 

he Birmingham Corporation Waterworks have resulted in a loss 
for the past year of £7642, which succeeds a loss of £8940 in 1884, 
and a loss also in 1883, Such undertakings it is, however, urged 
are necessarily to a very large extent commercial in all their 
attributes, and are effected by the general circumstances which 
prevail from year to year. The elements of the increase of the 
revenue are shown to be strong and vigorous. The amount received 
from water rents, for example, is rapidly increasing. The losses 
are attributable to an expenditure on capital account since the 
Corporation acquired the works ten years ago of £446,242, on 
which the interest is £16,000 per annum ; and to important reduc- 
tions in water rents. The committee believe that the loss will 
gradually rectify itself, and they have a reserve fund of £50,000, 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Business throughout all branches of the iron trade 
in this district continues to drag on from week to week without 
material change ; a general tone of depression, unrelieved by any 
prospect of improvement, persistently overhangs the market, and 
gives a very gloomy outlook for the future. Even the proposed 
combination for a restriction of the output in Scotland, to the pro- 
bability of which I referred in my ‘“‘ Notes” a couple of weeks 
back, and which it is sought to extend to the North of England, 
Cumberland, and other important iron-making districts, produces 
very little effect upon the market here. Buyers evidently do not 
believe that the blowing out of furnaces will be carried to such an 
extent as to give any permanent appreciable upward movement to 
prices, and consumers generally are quite indifferent about anti- 
cipating possible future requirements. What buying there is 
going on in the market is still for the most part confined to 
hand-to-mouth requirements; and although, on the other 
hand, makers are not anxious to commit themselves to long for- 
ward engagements, this does not arise so much from any anticipa- 
tion that prices are likely to be higher, but rather because trans- 
actions at the present unremunerative rates offer no advantage, 
except that they enable works to be kept going at probably a less 
loss than would be entailed by an absolute stoppage of production. 

The Manchester iron market on Tuesday brought together only 
a moderate attendance, and business throughout was very fiat. 
In pig iron there is a small weight of business doing, and for some 
of the better class local and district about 38s. to 38s. 6d., less 24, 
delivered equal to Manchester, is got on occasional sales; but there 
is Lincolnshire iron in the market which could be — readily 
at quite 1s. per ton under these figures ; and good Middlesbrough 
fi brands are to be got at about 39s, net cash, delivered here, 





with Scotch iron offering at under the current quoted rates, 
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In hematites there is extremely little business stirring, and 
where sales are made transactions are so much a matter of bargain 
between buyer and seller that prices are scarcely quotable; but 
that the tendency is in the favour of buyers is only too evident 
from the readiness with which concessions are made where there 
is the possibility of orders being secured. 

The manufactured iron trade continues excessively quiet, forges 
are with difficulty kept going upon about half their output, and 
prompt specifications are eagerly sought after at extremely low 
prices. For delivery into the Manchester district the average 
quoted rates remain at about £5 2s. 6d. for bars, £5 103. for hoops, 
and £6 12s, 6d. for sheets, but for immediate delivery makers do 
not adhere at all firmly to these prices. and in some instances 
2s. 6d. per ton less money is taken for favourable specifications. 

I hear that some of the boiler-making firms in this district have 
been getting a fair weight of orders recently, but these have been 
so keenly competed for that the prices at which they have been 
taken are extremely low. In other branches of the engineering 
trade there is no material change to notice from what I have 
reported recently. 

The utility of the “‘ warnings to colliers,” which for several 
years past have been published in the daily newspapers when 
changes of barometrical pressure are supposed to render mining 
operations more than ordinarily dangerous, was very seriously 
questioned at the ting of the Manchester Geological Society on 
Tresday. Mr. Joseph Dickinson, H.M. Chief Inspector of Mines, 
said that taking all the information that was obtainable with 
regard to mine explosions in the past, it was very difficult to trace 
any direct connection between those explosions and changes in the 
barometrical pressure ; and with regard to the ‘* warnings” which 
were now periodically published in the newspapers to use extra care 
under certain conditions, he was not sure whether these spasmodic 
efforts were not doing more harm than good. It required constant 
gare in the pits, and the utmost care at all times; but to use 
extra care for the rext two or three days as they were told in the 
newspapers that morning meant less care in several days after ; 
there ought to be no laxity in the management of a mine at any 
time. Mr. Miles Settle said that his experience of these warnings 
had been that whilst they upset the minds of the men they were 
of little or no practical service. In most instances the danger had 
come before they got these warnings, and many a time they were 
down in the pit before they knew anything about them. With 
regard to the effect of the atmospheric pressure on the issue of 
fire-damp, he had found that they had more gas given off with a 
falling or rising barometer than they had with an ordinary stand- 
ing barometer. Mr. S. Garside thought it was a great mistake to 
publish these warnings in the newspapers ; they ought always to 
be using all the care they possibly could in a mine. 

The progress of electric lighting in mines was also brought before 
the Geologicai Society at the meeting on Tuesday in an address 
delivered by Mr. Thomas Conolly. For the last two or three years, 
he said, very successful results had been obtained in lighting up 
the main roads of collieries in the South Wales and North of 
England districts on the incandescent principle, and he thought it 
might now be carried still further to all the stations where the men 
lit their lamps, if not actually to the face of the coal. The chief 
difficulty to contend against was the liability to a rupture of the 
electric current by falls of roof, but Mr. Conolly exhibited a 
specially constructed cable, similar to those in use for ship lighting, 
which he thought would preserve the current intact even under a 
fall of roof, and which in the case of such an accident would not 
only afford a light to the men behind the fall of roof, but also a 
means of communication to the colliery officials in the other 
portions of the mine. Mr. Conolly saw no difficulty in distributing 
electric illumination about a colliery by means of graduating cables 
according to the lights required, in much the same manner as gas 
was distributed about a house, and he thought the progress now 
being made in electrical science brought the question of the electric 
lighting of mines near to its practical realisation. 

The exceptionally severe weather of the last few days has given 
a strong tone to the coal trade, and so far as all descriptions of 
house fire coal are concerned, the month has opened with prices 
very firm at late rates. Common round coals are, however, still a 
weak point in the market ; for steam and forge purposes the demand 
continues extremely poor, and these classes of fuel are a drug, with 
excessively low prices taken for anything like sales in bulk, En- 
gine classes of fucl are generally in fair demand, with pricessteady, 
but there are still plentiful supplies in the market. At the pit 
mouth prices average 8s. 6d. to 9s. for best coals, 7s. to 7s. 6d. 
seconds, 5s. 6:1. to 6s. common house coals, 5s. to 5s. 6d, steam and 
forge coals, 4s. to 4s. 6d. burgy, and 2s, 6d. to 3s, 6d. per ton for 
ordinary slack, according to quality. 

In the shipping trade there is a tolerably good business doing in 
house coals, but steam coals are in slow demand, and offered at 
low prices both at Garston and Liverpool. 

The heavy fall of snow this week has considerably interfered 
with operations at the collieries; at some of the collieries all rail- 
way access to the pits has been temporarily completely blocked, 
and generally there has been very great difficulty in getting deli- 
veries of coal away. 

Larrow.—There is a quiet demand for all classes of hematite pig 
iron, and the position of affairs is not improved from last week. 
There is, in fact, not so much disposition to buy iron as was the 
case @ month or two ago, and makers, on the other hand, are not 
disposed to sell in any heavy parcels at present values. It is not 
thought probable that the reduced tariff on iron imported into 
America will be carried, If this should be the case, it would 
make a capital opening for West-coast hematites. Belief is 
general that any improvement which is brought about in 
the trade of this district must come first from America, and 
many are hopeful that the next few months will establish an 
improved tone from that quarter. On the other hand, it is diffi- 
cult to see what will be the effect if the Steel Rail Makers’ Asso- 
ciation is broken up, as seems to be probable, and the value of 
steel declines from £4 15s. and £5 per ton to £3 17s. 6d. or £3 15s., 
which it is thought likely would the case if makers were not 
combined, This week pig iron is again quoted at easier rates. 
Mixed parcels of Bessemer iron ere quoted at 43s, per ton net at 
makers’ works for prompt delivery. 

Steel makers are only busy in, the tin-plate, ship steel. 
and general merchant departments. If no new contracts for steel 
rails are placed shortly, the works will have to be put on short 
time. There is nothing new to note in the shipbuilding trade, 
orders being very few in number. The marine department of 
engineering is the only one that is busy, and that is but of a tem- 
porary character. Iron ore quiet, with a few orders for Scotland 
and a prospect of business with America. 

The output of the forty-five furnaces in blast in this district is 
about 25,000 tons per week of Bessemer iron, and 1500 tons of 
spiegel iron, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A nuMovR has again been started that the Yorkshire Miners 
Association contemplate a second experiment in coalowning. It 
was hinted that the colliery they were after was Streethouse— 
belonging to Messrs. Briggs, Son, and Co., at Whitwood. I think 
it is extremely improbable the Yorkshire Association officials would 
attempt anything of the kind. In better times they tried the 
business at Shirland, in Derbyshire, and the result was not a 
success, A late alderman of Sheffield did his best to restore order 
out of chaos, but his efforts were fruitless—the experiment was a 
costly failure. The officials are too wise to repeat that error, 
especially in such times. Anyone who has a fancy for becoming a 
coalowner could buy a pit cheap at present. 

Mr. H. R. Batson, of London, whose letter to the Society of 
Architects’ Conference at Sheffield last week, on English versus 
foreign iron, excited a good deal of interest, invites assistance in his 





*¢ efforts to convince architects and engineers that English manu- 


£. 





facturers can and will ully pete with foreign manufac- 
turers, especially in quality, which is, aftér all, the test of cheap- 
ness,” ving convinced them of this fact, he would then 


endeavour to gain their assistance by binding clauses in their 
specifications to the effect that no goods of foreign manufacture be 
used in or upon these works unless specially described, or by the 
express order of the architect in writing; and in the event of any 
such goods being used unless under the terms before named, the 
contractor to forfeit the goods, and be subject toa fine of, say, 
£50. This is a drastic remedy which would require a good deal of 
consideration. 

The manufactured iron trade of the district shows very little 
improvement. Recent railway orders have necessitated additional 
employment in light iron work ; but other manufactured irons are 
dull, and threaten to continue so. Steel is also languid, and 
though there is more doing in certain descriptions of cutlery, 
generally there is not full work in any department. Edge tools 
are feeling German competition more keenly than ever, and the 
plated industries, with files, saws, and hardware, partake of the 
general depression, . 

A series of experiments have been carried out at Aldwarke Main 
Colliery, the property of Messrs. John Brown and Co., to show the 
power of Mr. Miles Settle’s water cartridges for the ordinary pur- 

of blasting in mines. The cartridge consists of nitro-glycerine 
inclosed in water, the quantity and explosive power of which can 
be adapted to requirements. The nitro-glycerine is surrounded 
with a waterproof casing filled with water and exploded by a deto- 
nating cap. This is fired by means of an electric current, the 
object aimed at being to secure an explosive power without flame. 
The experiments, which were made both on the surface and under- 
ground, were stated to be successful, the explosion being flameless. 
A representative of Nobel’s Explosives Company conducted the 
trials, which were made in the presence of Mr, Gerard, her 
Majesty’s Inspector of Mines, Mr. C. E.. Rhodes, certificated 
manager of the colliery, and the officials. 

The business of Mr. F. T. Mappin, M.P., carried on under the 
title of Thomas Turton and Nons, at the Sheaf and Spring Works, 
Sheffield, manufacturers or steel, files, saws, edge tools, springs, 
wire, mining tools, &c., has been converted into a limited company 
under the same title. The capital is £100,000 in £100 shares. The 
purchase is regulated by an agreement of the 20th January, the 
consideration being £87,386, payable as to £19,000 in fully paid 
shares, and the balance in cash. The company is limited to Mr. 
Mappin, his three sons, and several leading officials in the 
concern. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was well attended, and the tone was certainly firmer than it 
has been for some time past. The amount of business doing, how- 
ever, was small, A rumour prevails to the effect that a combina- 
tion of Scotch, Cleveland, and Cumberland smelters is about to be 
formed for the purpose of restricting production. Prices have, 
consequently, advanced, and 30s, 3d. per ton was the lowest figure 
accepted on Tuesday for No. 3 g.m.b. for prompt delivery, and 
several sellers refused to take less than 30s. 6d. For forward 
delivery 30s. 9d. per ton was the price usually quoted. The demand 
for forge iron has somewhat improved now that work is being 
gradually resumed at the shipyards, and prices are stiffer. 

Messrs. Connal and Co. had on Monday last, in their Middles- 
brough stores, 180,143 tons of Cleveland pig iron, representing an 
increase of 12,914 tons during the week. At Glasgow their stock 
is 692,208 tons, or an increase of 2252 tons. 

Notwithstanding the great augmentation of stocks, warrants 
have advanced to 30s. 6d. per ton. 

The shipping returns for February show that the total quantity 
of iron of all c. s shipped during that month was 84,780 tons, 
or an increase of 11,295 tons on the January shipments. Out of 
the total quantity, 52,854 tons were pig iron, whereof 25,510 tons 
went to Scotland, 6710 tons to Holland, 5149 tons to Wales, 
2650 tons to Italy, 2632 tons to France, 2060 tons to Germany, 
1285 tons to Spain, and 1300 tons to America. 

There is no change for the better as regards the manufactured 
iron trade. The deliveries to shipyards are very small, owing to 
stoppage of work through inclement weather. Quotations on 
Tuesday were as follows :—Ship-plates, £4 10s. per ton to 
£4 12s. 6d.; angles, £4 7s. 6d. to £4 i0s.; and common bars, 
£4 12s. 6d. to £4 15s,—all free on trucks at makers’ works, less 
24 per cent. discount. Steel rails are offered at £4 15s, at makers’ 
works, steel ship-plates at £6 10s., and steel angles at £6 5s., all 
less 24 per cent. discount. 

Messrs. Bolckow, Vaughan, and Co.’s directors recommend a 
dividend at the rate of 24 per cent. for the year ending December 
3lst, 1885. 

The Moor Steel and Iron Company, Stockton-on-Tees, started 
its Siemens-Martin stcel-making plant last week. It is making 
slabs and ingots to pass Lloyd’s and Board of Trade tests, and will 
soon be in a position to supply steel plates. : 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

FEELING has run somewhat high in the Scotch iron trade this 
week in consequence of the efforts that are being made to bring 
about a curtailment of production. On some days the belief has 
been strong that the ironmasters will succeed in attaining some- 
thing ny oe unanimity on the subject, while on other days 
serious doubts have been expressed. As a consequence the market 
has been unsettled, although it is satisfactory to note that the 
general tendency has been in the direction of improvement. This 
tend was assisted by the shipments, which were slightly larger 
than of late, amounting to 7699 tons, as compared with 5866 in the 
preceding week and 8575 in the corresponding week of 1885. About 
2800 tons were added during the week to the stock in Messrs, Connal 
and Co.’s stores, 

Business was done in the warrant market on Friday at 38s, 84d. 
A large quantity of iron changed hands on Monday at 38s. 74d. to 
39s. 24d. and down to 38s, 94d. On Tuesday business took place 
up to 39s, 4d. cash, receding at the close to 39s, 14d. Business 
took place on Wednesday up to 39s, 24d. cash, but the market was 
flat in the afternoon, with a decline to 38s. 9d. To-day—Thursday 
—transactions occurred at 38s, 44d. to 38s. 14d. cash, closing with 
buyers at 38s, 34d. cash. 

The current values of makers’ iron are :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 43s,; No. 3, 41s.; Coltness, 47s, and 
43s. 6d.; Langloan, 44s, 6d. and 42s. 6d.; Summerlee, 47s, 6d. and 
42s, 6d.; Calder, 47s. and 41s.; Carnbroe, 43s, and 40s 
Clyde, 43s. 6d. and 40s 





. 6d.; Monkland, 39s. 6d. and 36s, 6d.; 
Tr, . and 36s.; Govan, at Broomielaw, 39s. 6d. and 
36s. 6d.; Shotts, at Leith, 45s. and 44s. 6d.; Carron, at Grange- 
mouth, 48s. 6d, and 45s. 6d.; Kinneil, at Bo'ness, 43s, and 
42s. 6d.; Glengarnock, at Ardrossan, 43s. 6d. and 41s, 6d.; M. 
and C., 39s, and 37s, 6d.; Eglinton, 3%s, and 36s, 6d.; Dalmelling- 
ton, 42s. and 38s. 6d. 
Since the beginning of the year there is a comparative reduction 
of 16,833 tons in the imports of Cleveland pig iron into Scotland ; 


understood to be very anxious that something should be done in 
the direction indicated, and they will put forth every effort with 
the view of attaining their object. 

The first result of the break-up of the Steel Conference in Scot- 
land has been that makers have reduced prices by 5s. a ton. This 
brings them to within 2s. 6d. of the rates prevailing before the 
masters joined the Conference. Asa number of orders had to be 
declined, owing to the artificial rates maintained, the Scotch steel- 
makers are understood to be well pleased at having again obtained 
liberty of action. Of the mone advantage of the combination 
little has, however, transpired, and this is an element that must 
enter largely into the consideration of any future united action 
that may be proposed. On the face of the question, it seems as if 
the Scotch makers had everything to gain by a policy of isolation. 

Messrs. P. and W. McLellan, of Glasgow, have this week 
— an order to supply a number of wagons for the Indian 
railways. 

The Gas Committee of Glasgow Corporation has placed a con- 
tract for a large gasholder for the Tradeston Gasworks with Messrs. 
Clayton and Co., of Leeds. The sending of this work away from 
the district in these dull times has given occasion for some animad- 
version, but as the Leeds firm is quite qualified to execute the 
work, and as its tender was hundreds of pounds below those of 
local makers, the committee had really no option but to give them 
the contract. 

There has been rather more doing in the shipping department of 
the Scotch coal trade. The past week’s shipments embraced 
40,262 tons from Glasgow, 891 tons from Greenock, 10,06 tons 
from Ayr, 2718 tons from Irvine, 6525 tons from Troon, 2791 tons 
from Leith, 3810 tons from Grangemouth, and 4208 tons from 
Bo'ness. In the inland department there is a great want of 
activity, although the recurrence of very cold weather has improved 
the inquiry for household sorts. There is noimprovement in prices, 

The reduction of 10 per cent. in the wages of the Fyfe and 
Clackmannan miners has been the subject of a conference this 
week at Dunfermline between seven representatives of the coal- 
masters and as many delegates of the miners, Both sides of the 
question were ably submitted, and a conciliatory spirit appeared 
to mark the proceedings, although the masters declined to make 
any concessions. In the past month the shipments of coals from 
Burntisland were 27,382 tons, a very small amount, but yet 3586 
tons greater than in February, 1885, It is expected that the trade 
will improve in the course of a few weeks ; but in the meantime it 
is in a very unsatisfactory state. 

A considerable number of miners have been discharged in the 
Denny district of Stirlingshire on account of the depression in the 
coal trade. 

About 100 pipe-moulders have come out on strike at the Graham- 
ston Ironworks, as a result of a curtailment in the rates of wages. 

During February eight vessels were launched from the Clyde 
shipyards, with a total tonnage of 11,250, as compared with 
fourteen of 13,985 in the same month last year, 28,730 tons in 
February, 1884, and 33,560 in the second month of 1883, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade still remains depressed, and Cardiff exports show 
this by a falling off last week to the extent of 30,000 tons. New- 
port totals are less also by 6000 tons; but Swansea appears to have 
maintained a tolerable average. To add to existing depression, 
the coal district this week is literally barricaded by snow, and the 
total at the end of the week will be a sorry one all round. 

‘** Hard times” prevail in the iron trade, and there is a whisper 
abroad, how far true I cannot say, that the syndicate of steel 
makers is doomed, and that, like the tin-plate makers, each ene 
will have to do the best for himself. In the matter of steel, and 
as far as Wales is concerned, this could be safely done, as the steel 
makers are fairly equal, and the ‘‘ weak ones” few in comparison 
to those of the tin-plate trade. Another fact, too, is to be noted, 
that one or two of the steel makers are forging ahead of the rest, 
and doing better business. It was reported publicly last week at 
Tredegar that good work was being done, owing to the skill exer- 
cised in getting business, 

Cyfartha, too, continues briskly at work, and from its one con- 
verter, the other having broken down, turned over 1500 tons of 
steel last week. America claims to have exceeded this, and we 
must allow America credit in doing most of the big things of life ; 
but in this country,this is the largest yield on record, and proves 
several things. First, that the plant is of the best, as we 
described at the start ; secondly, that it was well arranged by Mr. 
Edward Williams, himself the owner of a most compact and 
successful works in the North; and, thirdly, that in the manager, 
Mr. Wm. Evans, the Messrs, Crawshay have the very man they 
needed. He is turning out a capital steel rail, one of the best [ 
have seen, and that it 1s approved is shown by the fact that even 
in these bad times a large make is cleared. The only drawback is 
that the price is low, and thus the margin of profit small, and out 
of all character compared with the great expenditure of capital 
in building and transforming Cyfarthfa Works. 

The rail and bar trade generally is slack, and if men work four 
days a week it is regarded as satisfactory. 

At the Rhondda steam coal monthly meeting the assembly com- 
mended the Government strongly for appointing a labour repre- 
sentative, Mr. Broadhurst, to a ministerial ition. In the 
matter of local inventions they also commented Wehhe Mr. Kirh- 
house’s two inventions, one the harbour lamp station, and tho 
other the apparatus for working collieries, This latter 1s the joint 
invention of Mr, Henry W. Lewis, Treherbert, and Mr. Kirkhouse, 
and if the coal trade improved would no doubt be widely adopted. 
An important discussion at the meeting was the Employei.’ 
Liability Bill, and there was general anticipation that a comple'v 
Bill will soon be legalised. The report, too, of the Mines Com- 
mission, a most important production, may soon be expected. 

At the election of workmen’s representatives—Monmouthshire 
and South Wales Sliding Scale Committee—this week—Mr. David 
Morgan was rejected. 

The Rhondda and Swansea Bay line, though only partially 
opened, pays 3 per cent.—a hopeful fact for shareholders, 

The Penrhiwceiber colliers, in proof that they are well 
employed—an exceptional fact—have contributed £25 15s, 10d. to 
the Mardy Colliery Fund. 

The tin-plate trade is moderately brisk, and a demand is setting 
in for spring business, which looks promising, especially as sales 
are now in increase of make, and consequently prices are firmer. 
Ordinary cokes are stiff at 13s. 6d, The shipments to New York, 
France, and Germany last week amounted to 44,523 boxes, 

Mr. Guion, of the Guion Line, visited Swansea a few days ago 


6d.; | to see the feasibility of running steamers direct from Swansea to 


America with passengers and tin-plates. The total make of tin at 
Swansea last week was close upon 40,000 boxes, and with the 
maturing of foreign trade, and a goat to-and-fro line of steamers 
direct, prospects appear to be decidedly improving. 

Messrs. Peckett and Sons, locomotive engine builders, Bristol, 
have commenced building new shops for storing locomotive engines 
when completed, They usually keep a number in stock, but with 
the additional premises they will be able to keep from thirty to 





but as there was a very large quantity of this iron in store at 
Glasgow at the end of the year, it would be a mistake to assume 
that the consumption in Scotland has fallen off to anything like 
this extent. 

Negotiations have been proceeding between the Scotch and 
English ironmakers, with the view of reducing the output of pig 
iron. The Scotch masters were not unanimous on the subject, 
several firms owning a considerable oe of the blast furnaces 
having declined to enter such a combination, The others were 





orty | tives of different types and sizes, so that customers 
will be able to select those most suitable for their requirements, 
They are building new store rooms for finished duplicate parts, so 
that any part can be sent off at a moment’s notice, their engines 
all being made to standard gauges and templets, also new paint 
shops and stores, hydraulic wheel shop, stables, lavatories, &c, 
With these extensive additions to works, Peckett 


and Sons hope to be able to turn out a larger number of locomotive 
engines than before, so as to be able to meet the demands made 
upon them by their increasing trade, 
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NEW COMPANIES. 


Tae following companies have just been regis- 
tered :— 


Appleby Brothers, Limited. 
Thie company proposes to acquire the business 
of Messrs. Appleby Brothers, manufacturing 
engineers and contractors, with the leasehold 
land, workshops, and buildings held by them on 
the River Thames, at East Greenwich, together 
with the plant, machinery, and other assets of 
the firm. It was registered on the 20th ult. 
with a capital of £50,000, in £10 shares. The 
subscribers are :— 
Shares. 
*Thomas Greenwood, Dacres-road, Forest-hill .. 100 
*Juhu Wallace, 81, Gracechurch-street, irou mer- 





chant... 100 
*W. R. sbert Green, Great Dover- street, Southwark, 

engineer ° 100 
“Charles Appleby, ‘89, ‘Cann n-street, gi 

and ugeut bar 
Percy V. Appleby, y Laurence Pountney-hill, 

engineer én 10 
T. Gieenwood, jun., ; 8, “Rutland Park Villas, “Cat: 

ford, Baptist minister .. 50 
G. Higgs, Upton seta Upper Tulse- ‘hill, cou 

mercuant 100 


The number of ‘deecens is not te be lens than 
three nor more than five; qualitication, 100 shares ; 
the first are the subscribers denoted by an asterisk. 
‘he minimum remuneration of the directors (other 
than Mr. O. J. Appleby, or any managing director) 
will be £300 per annum, and a further sum equal 
to 10 per cent, of the balance of the annual net 
remaining after 6 per cent, has been paid upon 
the ordiuary capital. The remuneration of Mr. 
Appleby will be such sum as may from time to 
tume be agreed upon between him and the board. 





J. E. H. Andrew and Co., Limited. 


This company proposes to manufacture, buy, 
sell, and deal in gas and electrical engines and 
inotors of all kinds and all apparatus used in 
connection therewith, and for such purpose will 
acquire the good will of the business of J. E. H. 
Andrew and Co. It was registered on the 20th 
ult. with a capital of £3u,000, in £20 shares. The 
subscribers are :— 

Shares. 
*C. H. Andrew, Stockport, Cheshire, engineer .. l 
Mrs. E. H. Andrew, Stockport, Cheshire, widow 1 
*H. H. Andrew, Sheflield, steel mauufacturer .. 1 
*J. A. A. Audrew, Shettield, steel manufacturer 1 
*Hugh Williams, C.E., Stock purt oo ee es 1 
T. Micholson, Shettiel d ‘ ae 1 
kK. Robinson Walker, Manchester, solicitor... 1 

The number of directors is not to be less than 
three nor more than eight; qualification (except 
for Mr. H. Williams), £1000 in shares or stock; 
the first are the subscribers denoted by an asterisk ; 
the company in general meeting will determine 
remuneration, : 





Abbots Langley Waterworks Company, Limited. 


This company proposes to construct water- 
works iy supplying the village and neighbour- 
hood of Abbots Langley, Hertfordshire. It was 
registered on the 23rd ult. with a capital of 
£3000, in £10 shares. The subscribers are :— 





Shares. 
*G. Turnbull, Abbots Langley on = 
*H. Gilliat, Abbots Laugley .. 5U 
“Kev. F. H. Hodgson, Abbuts Langley |. 30 
. E. Littleboy, Hunton Bridge, miller 7 
*Rev. KE. t’, Vaughan, Hunton Bridge 2 
*E. H. Lloyd, Langleybury .. .. 50 
A. F. Phillips, U.E., St. Albans... 1 


The first six subscribers are appointed directors; ; 
qualitication, five shares, 





Derbyshire Chemical Company, Limited. 

This company proposes to acquire chemical 
works situate at Killamarsh, near Chestertield, 
and to carry on b as ical manu- 
facturers and refiners, tar distillers, cement manu- 
facturers, lime burners, &c, 1t was registered on 
the 22nd ult, with a capital-of £10,000, in £10 

shares. The subscribers are :— 
Shares. 


*J. Abbott, Braemar House, Lancaster-gate, 
chemical manufacturer + 

*J. Forbes, Graud-avenue "Mansions, “West 
Brighton, chemi 

oF, eonenl, weed Kedhill, chemical manu- 
facturer . 

°F, ae | BA ’ Fitzjohn’s-avenue, ” Hampstead, 
solicito 

F. H. Tildesley, 6, Hadfield: ‘terrace, “Maxted- 
road, 8.W., cler'! 

G. C. Parnaby, 40, Beresford- road, N. - accountant 
W. Russell Jackson, 141, Plimsoll basta erred 
Park, shorthand w: riter . ° ° 

The number of divcstene ra ts be tn the ae 
are the subscribers denoted by an asterisk. The 
directors, including the managing director, will 
not be entitled to any remuneration other "than 
expenses out of pocket, and such further sum for 
special services as the company in general meeting 
may determine, 
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Eli Tricycle Company, Limited. 

This company proposes to acquire and work 
patents relating to velocipedes, and for such pur- 
poses will adopt an agreement entered into with 
Alexander James Eli. It was registered on the 
24th ult. with a capital of £2000, in £1 shares, 
with the following as first subscribers :— 


iS) 
N. Robinson, 105 and 106, Charlton- vote Euston- 


A. Rayner, “6, Francis-street, W. C., _ artints 
Bg ° eo ce ee 
E. Lambert, 40, Ch y-lane, 
* M. Johnston, Tooting J unction, auctioneer. . 
K. Horsey, Looting Junction, stationmaster 
4s, Freemantle, Merton, builder 
H. —* 49, agate grove, tok Newington, 
cle! 
The number of ‘directors is ot to be less than 
three nor more than seven; qualification, shares 
or stock of the nominal value of £10. 


anit, 





ee 





Moulding and Artists’ Materials Manufacturing 
Company, Limited, 

This company proposes to take over the business 
of @ moulding and artists’ canvas and materials 
manufacturer and dealer, carried on by Messrs, 
Alfred Jeffries, Max Otto Hiibner, and Arthur 
Wellesley Maxwell, at 107, New Oxford-street, 





the Grove Works, Este-road, ——— and at 

Woodbridge, Suffolk. It was on the 
24th ult. with a capital of ‘E10 ,000, i in £1 shares, 
The subscribers are :— 


Shares. 
H. J. Blackham, 147, Huddlestone-road, eras 
J. 8. Downes, 3, Gray’ '8-inn-road ee 
W. Maxwell, 37, Mark-lane, flour factor 
W. A. Maxwell, 8, Bell-yard, Temple-bar, law 


publisher ee 
r F. Robinson, 34, “Mostyn-road, Brixton . an ee 
lh. Snow, toe Tremlett-grove, Holloway, 


oO accoun’ 
W. H. W. Moss, 20, Park-road, “Manor Park, 
Essex, commercial traveller .. .. .. .. .. 


The number of directors is to be six; the sub- 
scribers are to Y re the first and act ad interim; 
qualification, 20 shares. Messrs. A. W. Maxwell 
and Max Otto Hiibner are appointed managers at 
salaries of £4 per week each, 


eee ee 





Thomas Turton and Sons, Limited. 

This is the conversion to a company of the 
business of manufacturers of steel, files, saws, 
edge tools, springs, wire, mining tools, and other 
articles, carried on by Mr. Frederick Thorpe 
Mappin, trading as Thomas Turton and Sons, at 
the Sheaf and Spring Works, Sheffield, the 
buildings, machinery, plant, and stock-in- -trade 
being included in the transfer. It was registered 
on the 18th ult. with a capital of £100,000, in 
£100 shares. The purchase is regulated by an 
agreement of the 20ch February, the considera- 
tion being £87,386 9s, 6d., payable as to £19,000 
in fully-paid shares, and the balance in cash, 
The subscribers are :— 

Shares. 
*F. Thorpe Mappin, Thornbu: y, Sheffield, mer- 


chant and manufactu er . 1 
*Frank Mappin, Thornbury, Sheffield, ‘merchant 
and manufacturer. 1 
*Wilson Mappin, Abbeydale Grange, ‘hettield, 
merchant aud manufacturer... . 1 
——— Wilson Mappin, Scamp! on, ‘Lincoln, ‘ 
farme 
“Thomas V Waterhouse, Claremont-place, Sheffield, 
trave! J 
R. — “Kitching, Sharle-hiil, “Shs tlield, 
cler'! 1 


W. J. Thompson, 6, Higham “crescent- road, “Shef- 


field, clerk 


The number m anenk is van ~ rn a than 
three nor more than six; qualification, 10 shares ; 
the first are the subscribers denoted by an asterisk, 
The remuneration of the ordinary directors will 
be £50 each, or such other sum as the company 
in general meeting may determine. The managing 
director will be entitled to a remuneration of 
£1000 per annum, or such other sum as the share- 
holders may vote in general meeting. 





Reddish Pottery Company, Limited. 


This is the incorporation as a limited company 
of the business of stoneware potters, manufac- 
turers and merchants, carried on by Mr, Edwin 
Johnsen, Mrs, Rose Ann Johnson, and Robert 
Auld Mathieson, trading as R. A. Mathieson and 
Co., at Reddish, near Stockport, Lancashire. It 
was registered on the 18th ult, with a capital of 
£100,000, in £10 shares, with the following as 
first subscribers :— 


8 

*Edwin Johnson, 10, Old Corn Exchange, Man- 
chester, cummissiun agent .. 

*Ruvert A. Mathieson, Heaton Moor, potter 

*Thomas Glover, Crewe, grocer 

F. Walmsley, 49, —. Ditch, “Manchester, 
accouniaut . 

G. H. Russell, 49, Hanging Ditch, “Manchester, 
accountant 

Mrs. R. A. Juhuson, Heaton Chapel, Manchester 

J. W. Sayer, 63, —— Ardwick, aw 
fruit preserver .. © os 


The number of entans is ve to be less than 
three nor more than tive; qualification, 50 shares ; 
the first are the subscribers denoted by an asterisk. 
The company in general meeting will determine 
remuneration; Mr. R. A. Mathieson is appointed 
manager for five years at a salary of £150 per 
annum, and subject to the previous payment of 
10 per cent, dividend, he will be further entitled 
to a commission of 10 per cent. of the net profits, 


Ln ee 





Wigram and Co., Limited. 
This company was registered on the 20th ult. 
with a capital of £10,00U, in £10 shares, to trade 
as ironmasters, colliery proprietors, coke manu- 
facturers, miners, smeiters, engineers, steel con- 
verters, and metallurgists, The subscribers are :— 
Shares, 
> F. E. erm, Oak-hill House, Hampstead .. 194 
H. Wituall, 19, Great Geurge- wanes — 
“ae, . .. 
Miss L. K. Wigram, ie * Bolton- -gardens 
Kev, W. Gray, 24, Barnsbury Park, N., clerk in 
holy orders .. 
Rev. R. Lang, rie ‘Roxborough-place, “Harrow, 


clerk in huly order: 
Rev. F. E. Wigram, "Oak: hill House, "Hampstead, 
orders . 


clerk in hol 
Major-Gene George Hutchinson, 19, Carltou- 


, Putney .. .. 


Mr. Edmund Francis Edward Shen is ap- 
pointed first director, and may retain office so 
long as he remains entitled to shares. Most 
of the regulations of Table A of the Companies’ 
Act, 1862, are adopted, 


Stratford, Ilford, and Romford Tramway Com- 
pany, Limited, 

This company proposes to apply for Parlia- 
mentary powers for the construction of tramways, 
and for working the same by electrical, steam, 
mechanical, or animal power, in the county of 
Essex. It was registered on the 23rd ult. with a 
capital of £75,000, in £5 shares, with the following 
as first subscribers :— 

Shares. 


Captain F. L. H. Penz re, 1, Beaumont 7 
Friern-road, Dulwich eo se 

G. Davis, 40, Coleman-street, solicitor ae. ke 

D. J. Gledden, 82, Bishopsgate-street, merchant... 

+= -umbley, hy Tokenhouse-buildings, stock- 

se <. “Newell, Pgs ‘Bt. ‘Lawrence-road, Brixton, 

J. ‘Dixon, 62, Margaret-street, Cavendish- -square, 


H . , hiten, 58, Bouverle-road, stamford: 


ce Eo ol coed 


oe ee 


_ _ ~— ~ | alae 


Registered without peer eaten, 








THE PATENT JOURNAL, 
Condensed from the — 4 the Commissioners of 





Applications for Letters Pa*ent. 


*,* When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 

23rd February, 1886. 


2582. MaNvuFACTURK of EARTHENWARE JvGs, J. Rhodes, 
Burslem. 

2583. PropeLtinc Steam VesseLs, R. Morris, New- 
castle-on-Tyne. 

2584. PoxTaBLeE Fotpinc Boor Stanp aud Drier, J. 
Platt, London. 

2585. MerHop of Apmitrinc the FLow of Water, &c., 
H. Aylesbury and J. Milne, Bristol. 

2586. Pumps, H. C. and W. H. Pretty, Leicester. 

2587. Macuinery for Makino Skewers, I. L. Daltry, 
Manchester. 

2588. Winpow Fasteners, G. F. Priestley, Halifax. 

2589. PorTaBLe Batu, T. M. Fenwick, Frimiey. 

2590. Open Door Spring Hotper, R. W. Koberts, 
Anglesey. 

2591. surFacING LirHoGRaPHIC Stones, C. N. Morris, 
London. 

2592. Tires for VeHicLes, W. Milner, London. 

25¥3. Frost CaLks tor HoRsESHOss, U. B. Kullings and 
R. Norbury, London. 

25y4. Tuninc InstaumeNntTs, R. Boughton, London. 

2595. Pneumatic CoLLarsE Va.ves, J. dtringer, 
Staffordshire. 

2596. KeFRIGERATORS, J. Taylor, Cheltenham. 

2597. Suears for Lirtine InGuts, &c., J. Bowman, 


Glasgow. 

2598. ScHoo. Desks, 8S. Hanson and P. Smith, 
Birmingham. 

2599. Compinep Steam and HypravLic APPARATUS, A. 
Bb. Brown, Glasgow. 

2600. Construction of SpanneRs, J. Brown, London. 

. SasH FasTeENerR, 8S. Pardue and bk. J. Biggs, 
London. 

2602. AXLE for VeLocipEpEs, H. Usher, London, 

2603. MILK Strainers, J. Brendon, jun., aud G. D. 
Brendon, Cornwall. 

2604. DisTiLLation, J. Wright, London. 

2005. RecLininc CHairs, W. P. ‘thompson.—(@. K. 
Phillips and B. W. Dickerman, United states.) 

2606. DRILL Presses, U. Smith, London. 

2607. PENHOLDERS, J. ‘lrebentscheck, Liverpool. 

2008. SIPHON REecuRDs, W. P. Tuompson,—(C. Cuttriss, 
United States.) 

2609. Pumps, W. F. Mattes, London. 

2610, BREECH-LOADING GuNs, A. J. Boult.—(i. M. 
Quackenbush, United States.) 

2611. BARBED Wire, J. Westyarth, Liverpool. 

2612. SHors Button, A. K. Miiller, Germany. 

2613. ExcENTRICS for OPERATING the SLIDE VALVES of 
Enoines, J. and W. Peck, London. 

2614. Hooks for HANGING WEARING APPAREL, H. A. 

illiams, London. 

2615. Continvous CURRENT DyNAMO-ELECTRIC Ma- 
CHINES, C. J. Hall and W. Lowrie, Loudon. 

2616. TrReaTiING TEXTILE FasBrics, we., H. J. Haddan. 
The United States Waterproojing Fibre Company, 
United States.) 

2617. TRAVELLING Bac with SLeEPina CusHIONs, 

F. Senkbeil, London. 

2618. Apparatus for InvecTiING PETROLEUM into 
Fornaces, C. Blagburn, London. 

- ComBING Macaines, J. H.. Whitehead and J. 

ter. 


2620. Automatic CoupLines for RaiLway Wacons, W. 


Kitts, London. 
2621. Macuine for Makino Mats, &c., W. P. O'Reilly, 


don. 
2622. Stow Motion Focussing AbJusTMENT for 
Microscorgs, J. Swift, London. 
2623. Bett PuLLEYs, W. Pocock, London. 
2624, Compositors’ Type Caszs, J. C. Mewburn.—{L. 
K. Johnson and A, A. Low, United States.) 
2625. PRIMARY ELECTRIC "BATTERIES, kK. Harrison, 


London. 
2626. Loousen Carriers for VeLocipeves, M. Foley, 


ndon. 

2627. TREATING GraIN, A. W. Gillman and §. and E. 
8. Spencer, London. 

2628. RaiLway SiGNALS, A. Pidgeon and F. Fuller, 

ndon. 

2629. SteaMine Graty, A. W. Gillman and S. and E. 
8. Spencer, London, 

2630. KLecrRicaL LnpicaTors, B. J. B. Mills.—(J. W. 
Howell, United States.) 

2631, ELECTRIC Batrerigs, J. Y. Johnson. —-(L. A. W. 
Desruelles, France.) 

2632. ELecrric BaiterRigs, J. Y. Johnson,—(L, A. W. 
Desruelles, France.) 

2633. oe Water over Roaps, J. Smith, 

ndvun, 

2634. STEAM Enaines, M. P. W. Boulton and E. 
Perrett, London, 

2635. CapsuLes for Botties, C. E. H, Cheswright, 
London. 

2636. WinpLasses, W. H. Harfield, London. 

2637. Dressine Bags, &c., E. Pteiffer.—(Huppe and 
Bender, Germany.) 

2638. Box Ottoman Covucues, J. Trevallion, T. Lawes, 
and J, K. Randell, London. 

2639, ImiTaTiON INLAID Woop, J. Ritzdorff, London. 

2640, WEAVERS’ SHUTTLES, H. H. Lake.—(A. &. Zaylor 
and G. F, Pinkham, United States.) 

2641. Gas LigutinG, G. Delapurte, London. 

2042, SEWING BU1TONS on bouts, &c., H, H. Lake.— 
(J. Mathison, United States.) 

2643. Spainus for Cuairs, &c., H. H. Lake.—(American 
Braided Wire Company, United States.) 

2644. INDICATING SrkaM Pressunk, ae., H. H. Lake. 
—(A. Shedlock and C. G. Singer, Lnitea States.) 

2645. GRINDING CUTLERY, K., F., and U. Kampfe, 
London, 

~ —— Corree, A. M, Clark.—(A. L. St. Aubin, 

2647. Ganvamic Batreries, L. N. Loeb.—(J. H. Howard, 
United States.) 

2648. GaLvanic Batteries, L, N. Loeb.—(J. H. Howard, 
United States.) 

2649. Winp Musica InsTRUMENTS, E. Armitage, 
London, 





2650. Rotary Pumps, F. Hochuli. —(W. Nichaus, 
Germany.) 

2651. SU Con , A. Myall.—(J. Me/ntyre, 
United States.) 


2652. Speakinc TeLEPNONE TRANSMITTERS, W. C. 
Turnbull, London. 

2653. ComBINED StgaM and Gas Enoines, M. P. W. 
Soulton and E, Perrett, London. 

2654. Fuses for ProsectiLes, A, Noble, Newcastle- 
upon-Tyne. 

2655. Link Motion of Steam Enarnes, D. H. Williams, 
London, 

ag hy ae Fisres, O. W. G. Briegleb.—(J. F. 

ep, H 
3 ennai Loapine Macuines, O. F. Belcher, 
don. 
2658. Sawine and Facine Mera.s, J. Hamilton, Derby. 


24th February, 1886. 

2659. PREPARING PorTLAND CemeENT, C. Spackman, 
Loughborough. 

2660. Motive Power for Tricycies, J. T. and F 
Anyon, Manchester, 

2661. FLEXIBLE Prpina, P. C. Lawless, Glasgow. 

2662. MouLpING and Pressina Bricks, M. Shearer, 
sen., M, Shearer, jun., and J. Smith, East Dulwich. 

6 ps Moora LOADING SMALL- -ARMS, H. Tolley, Bir- 


2604, Steam Bowers, J. Dawson, B 

2665. REGULATING the’ SUPPLY of Wane to CisTERNs, 
E. E. Bracher, Hanwell 

2666. Sizine Yarn, K. T. ‘Sutherland, Hulme. 





2667. Preparinc Woot, T. Redman, Bradford. 

2668. ELECTRICAL ANNUNCIATOXS, J. Pole and D. 
Sindair, Manchester. 

2669. Forceps and Ksives, P. M. Walker, Halifax. 

base on ee Cameras, J. E, Thornton, Man- 
c 

2671. ——— Caps, C. Swindell and W. Clifford, 
Sheffield. 

2672. PRevesTING AIR PassiInG THROUGH HOLeEs in 
Beer Uasks, J. and T. H. Ring and 8. ureenhough, 
Northwich. 

2673. GLass Movements, J. J. Raggett, Birmingham. 

2v74. Stop or Lockine AcTiIon tor the WHEELS of 
PERsMBULATORS, A. Rush, Birmingham. 

2675. ANTI-FRICTIONAL BEeakinos for Fans, R. H. Lea, 
London, 

2676. BULLOCK Hoxtper, C. A. Worth, London. 

. SaFety Hooks, C. A. Worth, Lundun. 

678. Lec GUARDS for Cricket, L. H. Bruhl, London. 
2679. Drawine Pen, A. Pumphrey, Birmingham. 
2680. Dekiving Power from HeEatep AiR, I. Hollings, 

London. 

2681. VessELs or Suips, H. Nickless, London. 

2682. Boat Hooks, M. Jacob, London. 

2633. Joint and Toncuge for Broocnes, &c., 
Caeshire. 

2684. INDIA-RUBBER, &c., 
Greea, Manchester. 
2685. Lawn Tennis CouRT-MARKING MacuINes, J. 

Hurst, J. Hirst, and A. Hirst, H ditax. 

2686. COMBINED ‘'HUMB-SLIP and BooK MARK, F, 
Herbert and W. Honox, sheffie.d. 

2687. CUPBOARD and other Luor Catcues, W. Sander- 
son, Birmingham. 

2688. Props ty PkekAMBULATOR Hoop Joints, J. Hall, 
birmingham, 

2689. ‘* TunkinG” Canes, O. Muller, London. 

z690. Mineks’ and other Picks, I’. Duun, Wallsend. 

zovl. ELectric switcs, I, Probert, Loudoun. 

2692, SHELL Bursters, D. L. Brain, Loodon. 

z6¥3. ADVERTISING Devices, E. H. Edwards, Liver- 





a. J 
Tires, S. Green and B. K. 


pool. 

2694. Seats with Backs, 
Huguenin, F, ance.) 

2695. KekLs or Frames for Hoipine Pite and other 
Fabrics, C. Lougbottom, Bradford. 

2646. DouBLE ARGAND WINDOW-LamMpP, J. Williams, 
Londvun. 

267. Piston Packino, H. Jack, Glasgow. 

2698. APPARATUS for ELeEcrric Light:nG, J. Roper, 
Bradrord, 

26y¥. RoLLers for Spinninc Mareriars, W. Tatham, 
Manchester, 

2700. BikD ExTINcTEUR and Fire Enorne, A. W. Bird, 
Lendon. 

2701. CHaNnDeviers for Exvecrric Licurs, &c., W. F. 
Stanley, South Norwood. 

2702, Curine and Reievine Diseases, G. H. Cooper, 
London, 

270%. ADJUSTABLE HANDLE for Packages, T. P. White, 
London. 

2704. DyNaMo-ELECTRIC Macuines, A. Thompson and 
J. G. W. Fairbairn, London. 

275. Wasuinc C.otHes, E. Lommatzsch and B. 
Tauerschmidt, London, 

2706. KEGULATING Draucut of Cuimneys, F. 8. Lyle, 
London. 

27u7. Mountine Gutters of Buitpines, E. J. Hurley, 
London, 

2708. Grip for SasH Lines, J. E. Woodward, London. 

270¥. LicHT VEssELs, E. A. Wood, London. 

2710. Sewino Macuines, M. H. Pearson, London. 

2711. Harcuine AppLiances, J. J. Scott, London. 

2712, LEMON SQUEEZER, A, Waddington and T. Mas- 
call, London. 

2713. Apparaivs for OptTaininc a Continuous MovE- 
MENT, A. J. Martial, London. 

2714. ConstructinG Ikon, &c., Suips, H. P. Huth- 
nance, London. 

2715. KXpLosive ProsectiLe for Toys, G. F. Lutticke, 
London. 

2716. Foc SIGNALLING APPARATUS, E, G. Brewer. —(L. 
Schoentjes and A, Jess, Germany.) 

2717. Bevr Fasteners, W. ¥. Smith and J. T. 
Skelton, London. 

2718, PERMANENT Way, T. Wrightson and J. Mackenzie, 
London. 7 

2719. Kyirtina Macniyes, H. J. M. Mellor, London. 

2720. Errectinc Combustion, R. J. Lee, London. 

2721. Furnaces, R. de Soldemhoff, London. 

2722. MAKING, &c., BERTHS, T. Morton, London. 

2728. Apparatus for Saving Lirg, k, W. Archer and 
Cc. J. Dupree, London. 

25th February, 1886. 
2724. Lasts for Boors and SuHoegs, T. E. 
ristol. 

2725. BREECH-LOADING SMALL-aRMs, W. P. Jones and 
H. A. Smith, Birmingham. 

2726. Suicinc BREAD, J. Twyerould, Manchester. 

2727. Fire Stoves, A. W. Woodhead, Bradford. 

2728. Gas and other Ovens, I’, Fletcher, Manchester. 

bas Automatic LNKsTaNbs, A. E. Hancock, Birming- 

am. 

2730. Courtine for Pipe Joints, 8. Kershaw, Glasgow. 

2731. Brakes, T. F. Smith, Halifax. 

2732. MOUNTING ASTRONOMICAL and other TELESCOPES, 
J. J. Talman, near Canterbury. 

27338. Curtine Trousers, W. W. Crisp, Cheltenham. 

2734. InvecTina or Provectina Liquips, RK. Kirk, 
Glasgow. 

2735. CARVER Fork, T. Reynor, Dublin. 

2736. Pressinc Hip Tiirs, A. Jones, Jackfield. 

2737. Composition ScHo’... SLATES, KR. Watts, Leavens- 


W. P. Thompson. — (Z. 


Mansfield, 


ulme. 
2788. State Pencit SHARPENER, I, Greenbury, Edin- 


urgh. 

2739, Pumps, J. Merritt, Birmingham. 

2740. WHEE s for VELOCIPEDES, E. C. Clarke, London. 

2741. Driving CuHarns for VeLocirepes, E, U. Clarke, 
London, 
742, RENDERING Taps Proor Acarnst Frost, H. C. 
Coleclough, Hartlepool. 
743, MILLING Macuines, J. Aimers, Galashields, N. B. 

2744. TRAVELLING Rvo, W. Jubb, Halifax. 

2745. FasTenina Iron Banps, &c., F. W. Goode, 
Twickenham. 
2746. Hevpine the Action of the RESPIRATORY ORGANS, 
A. Combault, London. 

2747. Fotpine Woopen Box, G. Strong, London. 

2748, CompounD Sipe VaLves, J. and W. Peck, and 
J. mdon. 

2749. CLEANING Merat Purates or Sueets, R. B. 
Thomas, London. 

2700. Propeciers, G. 8. Dodman, Liverpool. 

2751. ComBustIon of FuEL in FUKNACKS, J.C. Stitt, 
Live’ 

2752 Puriryina Sewace or DrarnaGe, F. H. Colley, 
Sheffield. 

2753. PERPETUAL CALENDARS, W. A. Lever, London. 

2754, SECURING and LaBELLING the ConTENTs of Baas, 
J. H. Kershaw, Brighouse. 

2755. aula and Urinazs, J. and A, Duckett, 

mdon. 

2756. BALANCES or WEIGHING Macuings, F. Tentechert 
and F. W. Minck, London. 

2757. Cuarrs aud SLEEPERS for RaILRoADS, G. Edwards, 
London. 

2758. AUTOMATIC VENTILATION of BuiLp1N@s, J. E. Bale, 
Culchester. 

2759, TELEPHONIC APPARATUS, D. Sinclair, Glasgow. 

2760. APPLYING Evecrricity for THERAPEUTIC PuRr- 


posgs, A. H. Bing, London. 
2761, Raltway Lap Guasses, &c., J. F. Hoyne, 
ndon. 


2762, SAPONIFICATION of Farry Bopres, E. Edwards.— 
(L. Riviere, France.) 

2763. VaLve Gear for Motor Ena1ves, A. le Comte de 
Dion, G. T. Bouton, and C. Trépardoux, London. 

2764, Arpina the Vision in “READING or Waritine, J. 
Imray, London. 

2765. OBraininG Pure Svucar from Mo vasses, M. 
Kiefe, London. 

2766. Gas, W. L. Wise.—(F. J. Lothammer, France.) 
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—. Ser Enorxes, W. H. Scott and E. A. Paria, 


jon. 

2768. Permanent Way of Rartways, G. Buchanan and 
W. A. Keay, London, 
2769. Steam Borers, L. de Naeyer, London 

2770. Receprace for the Dea», E. W. C. e. Schmidt, 
London. 

2771. Emprormermnc Macuines, H. H. Lake._(F. 
Saurer and sons, Switzerland.) 

2772. Rotary PRINTING oe. | p- M, Clark.—{A. 
H. Marinoni and J. 

2773. Voutraic Batreries, A, M. “Clark.—(C. R. Good- 
win, Fra: 


nce.) 
2774. Bac Frames, E. J. Frank, Birmingham, 
26th February, 1886. 


2775. Screw Vices, J. H. Smiles, Stockton-on-Tees. 
——~ Se.F-REGULATING ELectRic PortTaBLeE Barrery 
ot 


, H. R. Fisher, London. 
2777. Locks, Cc. Duncombe, Welverhames 
277 Gd ConNDENSER Bossins or SPOOLS, 


2779. MaKING Bortep, &c. z from ara H. 
on pee R. Tedenoe aad W. W. "n. Green, Stoke-on- 


2780. - Diprixc Composition, J. G. Swan and R. 
M. W. Swan, G Ww. 

2781. Oven, A. E. Edwards, London. 

2782. Traversep Warp Macuine, W. Start, London. 

2783. Evecrro-morors, A. J. Jarman, London. 

2784. ELecrro-avromaTic Fire-ExTinauisHER, A. J. 


Jarman, London. 
2785. Sarery Execrric Lamp, W. J. Smith, Elsecar, 
near Barnsley. 
2786. Coatinc Surps’ Huts with Gass, J. Blackburn, 
te: 


r. 

2787. Latones or Locks, A. » iter. 
=. WasHine and Wrineinc xs, J. Smith, 
2789. Oprarnine Picments, D. Swan, Gueow. 

a7. Srorine AERATED Wares, J. umford, Man- 


2791. FASTENING for Srups, &c., J. Clark, Bath. 
a a ee Mecuayism for t Gow = 
oni A. 5. Angas, » W. 

Brodie, London. inet 
a mead Potatogs, F. Dakin and E. Blanchard, 


on. 
2794. Fiuse Hanpies, P. Tyzwck and A. Holmes, 


2795. Boots and Suors, W. Freeman, Leicester. 

2796. PortaBLe Packace for CARRYING Mo .agsgs, J. 
Lever, Heywood. 

2797. Tricycises, G. J. Hills, London. 

2798. Tricycies, C. J. Hart and b. C. Barton, Bir- 


2799. CRYSTALLINED Grass, A. W. Lake.—{T. Hyatt, 
United States ) 

2800. CLEANSING FLUID, A. E. Scott, London. 

~— Fivusnine Cistexss, 8S. H. Wright and R. Bate, 


2802. Divipmxe the Fieece into Stivers, A. C. Hen- 
derson.—{N. J. F. Romanet du Caillaud, France.) 

2803. OveRFLow Pips, T. Panario, London. 

2804. Merratuic Pens, J. L. Petit,” London. 

Treatinec Waste Fipraous Svupstances, W. 
Pollitt, Chickenley, A. Stephenson, Ossett, = J. 
Priestley, Sandal. 

2806. ARTiFictaL Fust, I. Lilley, London. 
28u7. ARTIFiclaL Fux, 8. W. Allen and G. Brefiit, 


2808. Sarco Os Sror ae for Winpinc Encings, 
R. Broadbent, Lond 

2809. Garments, T. Herb, London. 

2810. a Enornes, R. Haddan.—_(——- Ditach, 

rance. 

2811. Focussrnc ARRANGEMENTS of Cameras, W. F. 
Stanley, South Norwood. 

2812. Inrernat Coatinc for Sucar Moutps, C. D. 
Abel. —(L. Mérkle, Germany.) 

2818. Fare Cuecks in Pusiic Conveyances, &c., F, 


Pudney, don. 
2814. SPLNNING ag E. Edwarda.—(0. Gra 
and FV. Germa: 


Preusser, wy.) 
2315. — Siawats, 3 Oxley and R. Hewlett, 
2816. nen Gas-Frttines, and Hors, T. Longmore 
and J. Tibbi Walsall. 7 


2817. TreaTING of Pianta, G. W. H. Brogden 
and E. Casper.(&. Frémy and ond P. Urbain, France. 
2818. Soe for Rattway, &., CaRRiacEs, 


London. 

2819. Som, W. Whitaker, London. 

2820. ConnecTine TocerHer Various Articies, B. 
Cars, London. 

2821. Treatine and Puriryine SPENT Soap Leys, &c., 
B. Nickels, London. 

2822. Sreep Inpicators, J, M. Napier, London. 

2828. N-HOLDING and | Feepine ATTACHMENTS for 
coma oan, 4-6. kes.—(H. H. Cy gs, 


—— 

osu, Cansons for ELectric Lamps, &c., G. Davidson, 
R. C. Jackson, and J. B. London. 

2825. ‘Apsostma Brakes to WHEELS, W. Davison, 
London. 

2826. Consuminc Smoxe, R. €. Sinclair and S&S. W. 
Snowden, London. 

2827. Borris FILLixc Mca, W. A. Barlow.— 
(A. EB. Schrader, Germany.) 

2828. Rotter bag J. "t Evana, London. 

2829, LupricaTors for AXLE-BoxEs, &c., W. Daniel.— 





(4. Carpentier, France. 
2832. Barriers for Raitways, &c., W. Baneknye. 
F. M. T. Lartigue, Spain.) 
2833. ComPensaTinc Spring Batances, A. J. Boult. 
—{K. Clarke, Canada.) 
2834, ELECTRIC SIGNALLING InstRuMeEnts, I. B. Sloper, 


2835. Borer Tuxes, C. Wicksteed, London. 


27th February, 1886. 
2836. Bucuizs, R. H. D. Hart, London. 
2837. Ser-actine Loom, P. Hirst, Manchester, and J. 
Middleton, Poyn‘ 
2838. Toot for Weavisc OveRLooKers, J. Bentley, 


rd. 
= Brakes for PerampuLators, &., A. Rush, 


2840. Kworrine and Tyrse Mecuanism for Suxar- 
BINDERS, W. Hornsby.—( W. Burbage, South America.) 

2841. SELF-cLosine Doors, A. Manchester. 

2842. Copyinc Documents, J. P. Jac , Liverpool, 

2843. Sewina Boome s J. Forbes, Belfast. 

2844. Surps’ Beerus, W. P. , Birmingham. 

2845. Comprnep Seat and Rest for TEACHERS, W. and 
F. H, Fisher, Birmingham. 

 * Factiratixa WINDOW - CLEANING, R. Baird, 


2847. axDuns of Crops or Wuips, A. Robertson, 


2848, a Ruxes or Lavxs, J. Tem: = 

*et L. Polling th — in Hrmeevicatty Staves 

2850. Aarne deny as Owen, Liverpool. 

= Wasnine or Damernc Grain, P. V. Gelder, 
ve 


2852. Expanpiva Horsgsnor, J. W. H. Holt, Bovey 
y- 
2853. SecurrNe Lips to Mera Cans, A. Neil and L. 
m, Airdrie. 


J 

= Finer Taps, G. Teldeman, London. 
~ “ae Porrery-waRe, H, 8. and §& Sant, 

mgton 

2856. PRoJectiLes, A. Campbell, London. 

2857. tomer x the Tximminos, &., of Parrr- 
HANGINGS, Blanchard, 

2858. Lamp Bow is, T. C, J. 1 London. 

2859. STRENGTHENING or SareTy oops for Cranks, 
W. D. Allen, London. 

2860. PREVENTING ar tf TaMPERATURE in 
Uspercrounp Sroreys, T. Fle’tmann, 





2861. WaTER-wasTE PREV T. Panario, London. 
ooo Mera SuRPACE PrnisHine Macu ine, G. Richards, 


2863. Seaeteeen Liquips from Borries, &c., F. 
Foster, London. 

2864. RerrickRatTine Apparatcs, F. Windhausen, 
Halifax. 

2865. Exrractrnc Tin from TINNED Sneer MeraL 
Curtrines, F. Bosshardt.—{S. A nce.) 
2866. meer Liquips Prior to Brixo Borruep for 

Keerina, F. E. V. Beanes.—(£. Beanes, nce.) 
2867. Iron ps STEEL, J. B. PR ray Société 
'y-Fourchambault, France 
28 68. SS a ExocavatTING MACHINES, A. 


2869. RIPPING wna Reveasine Apparatus, W. Muir, 
—. ar R. Stone, London. 


PRESERVING Fruit, A. W. M. Leicester, London. 
373, Wixpow Fasrenixos, R. W. Thomas and P. 
Castle-Smith, 








2878. ManuractuRx of Oorrins, J. Musgrove-Musgrove, 


jon. 

2874. Crrcutation of Sorvttons in ELecrricat 
Batrerigs, J. Musgrove-Muasgrove, London. 

2875. Smoxe Consumine Apparatus, A. Milne, J. F. 

, and A. 8. Tomkins, London. 

2876. PortaBLe PHotooraPuic Cameras, W. H. Payne- 
Gallwey, London. 

2877. Mucitace Hotper and Brusn, L. N. Loeb.—(C. 
Loeb, United States. 

2878. iapeneemen of CoLtounine Martrers, A. M. 
Clark.—({A. Miiller-Jacobs, Germany.) 

2879. Apparatus for SHapine Nuts, H. H. Iake.— 
(Messrs. A. Urban and Sons, Austria. 

2880. Uritisation of ELecrricar Eneroy, H. H. Lake. 


(G4. 

2881. GAS-BURNERS, F. Leslie, London. 

2882. Stoprine Borries, W. Ww. Macvay and R. Sykes, 
Yorkshire, and H. Codd. London. 

2883. Resprrators, H. D. by London. 

2884. Mucitace Houpers, C. 8. Pinkham, London. 

2885. Doors for Coverine the yy of SEWERS, 
&c., G. F. Redfern.—(X. Bailly, France. 

2886. Macuine for Privtinc from PPER- PLATE 
Enoravines, A. M. Marcilly, — 

2887. Seconina Metat Rams, J. . Smith and A. 
Wi t, Leicester. 


By to Surat, G. J. Woodman, London. 

2889. VaLves, W. Lockwood, Sheffield. 

2390. Exuaust Fan or Arm Pump, Y. L. E. Millar, 
London. 

2891. Ong-wHEEL CenTRE Gravity VEHICLE of TRANS- 
Port, &c., J. Chaffaud and J. H. Konter, France. 

2892, Porirication of Coat Gas, H. Bowater, Cradley, 
near Brierley Hill. 

2893. Sesmesmeweee 83 PHorocrapuic CAMERA SHUTTERS, 
W. J. Lancaster, Birmingham. 

Pires for Smoxina Topacoo, H. C. Hiller, 

2895. Comprvep SLaTe and Drawinc Boarp, A. Corney 
and E. W; , Warri 

2896. Waste Water Preventers, W. Ross, Glasgow. 

2397. Sprrroon, W. R. Court, Carlisle. 

2398. Waees for Rotitinc Stock, R. Hunt'ey and R. 
Norbury, London. 

2899. MetaL Grates for Streer Sewers, H. J. J. 
Brownill, London. 

7 - gee Distriputors or SPRINKLERS, L. Binko, 

mn: 
a Ve.ocipepes, J.C. Robinson and E. J. Bayly, 
on. 
2902. Serenames Backs to Seats, 8. R. Lowcock, 


2908. tee Ha.r-so.es, CLumps, &c., of Boots, 
G. T. Bone, London. 

2904. Gas Propucers, F. J. Jones, London. 

2905. Driving Mecuanism fur ELecrric TRAM-CARS, 


, London. 
2906. Copyina’ —egees D. E. Kempster and J. H. 


2907. Dovsie- a Screw Tar, C. W. P. Ford, 
London. 


2908. = Cope and Cicarerte Houipers, L. E. 
Liarde 
2909. TING we, 2 C. Hansen, London. 


TREATIN 

2910. Cuurns, J. Liewellin, ee 

2011. lwTERLocKING for Rartway Ports and 
Sienaxs, J. P. ‘O'Donnell, London. 

2912. Steam Boers, T. Moy, London. 

2913. CoupLine RaILway Venicies, E. Patterson and 
W. H. Strype, London. 

2914. Ort Lamps, J. Roots, Tottenham. 

215. PREPARING Mareriats for Makino Paper, &c., 
J.C. W. Stanley, London. 


R. McDougall, Glasgow. 
2917. SicNaLiine by Sound on Suups, A. G. Brookes. 
(H. Howard, United States. 


2918. Borrie Sroppers, J. Milling and F. Hipgrave, 


London, 
2919. Fumicatinc Greennovuses, C. E. Osman and D. 
J. Northwood, London. 
2920. Pires for Smoxinc Toxacco, J. Pommer, Londen. 
= Foot Coverines, R. Haddan.—(l. J. Alloo, 
rance, 


) 

2922. Stretcuine Lace Curtarss, W. Routledge, jun., 
London. 

2923. Fasteners for Wixspow Sasnes, W. Martin, 
London. 

2924. Stream and Brake Vatves of Enoixes, M. W. 
Bullen, Durham. 

2925. Stoppers for Borries, D. Gallafent, London. 

2926. Sream Traps, P. M. Justice.—(N. Curtis, United 


tates. 
2927. Cootinc and Conpgnsinc Apparatus, H. E. 
Newton.— (£. Theisen, Germany.) 
2928. Warprobes, M. H. Cazier, London. 
2929, Front Portions of Trousers, &c., L. F. Marsh, 


2930. Stzam Generators, H. Davey, London. 
2931. LicuTine Sarety Lamps in Mines, W. Thomas, 


2932. Gatvanic Bartreries, A. Schanschieff, London. 
2938. BREECH-LOADING Pin. -ARMS, E. G. N. Salenius, 








SELEOTED AMERICAN PATENTS. |; 


(From the United States’ Patent Office official Gazette.) 


333,906. Horstma Macuine, Thomas A. Weston, 
Sta: November 27th, 1885. 


machine, and provided 

the frase with & driving device or wheel, and at its 

other exterior to the frame a frictional 

and retaining device. The combination, with a 
or y block frame, of a dri y 

e frame on one side, a driving and 

friction brake or lowering device exterior to the 


lowering and Z (5) The combination, 
with ible dri 
pl a portable or ey e, of a driving 


rollers 
parallel guiding surfaces therefor, us and for the 


uu} set forth, (8) Ina boleting machine, the 
akanetien of the screwed or helically-formed 
driving shaft A} A?, the nut or abutment A‘, the 
pinion B, discs C1 and B’, disc box C, frictional check 
wheel D, a the cover or housing M. substantially as 

and for th rposes set forth. ) In a pulley block 
or portable > iifta ii a lifting sheave 9, Pe vided with a 
spur-toothed flange or rim F, and a driving pinion E*, 








A 


F 


both placed inside the main frame, spur gears E and 
B on the exterior of the said frame on one side and a 
driving wheel exterior to the said frame on the other 


side, substantially as and for the purposes set forth. 


.026. Macuine ror Winpinc Wire upon Hose, 
Ives W. McGaffey, Chicago, IU.—Filed October 12th, 
1885. 

Claim. —qa) The machine for wind 
hose, consisting of an exterior mould or form adapted 
to render the hose self-sustaining and 

the — support therefor, in com tion with a 
wes die ead rotating around said mould and acting 


to lay os directly on the hose immediately after 
it has emerged from the mould, substantially as speci- 
fied. (2) The machine for winding wire upon hose, 


consisting of an exterior mould adapted to render the 
hose self-sustaining and rigid, and forming the only 
support therefor, o combination with a winding head 
rotating around said mould and acting to lay the wire 
directly on the hose immediately after it has em 
from the mould, and positiv: actuated feed 
devices, substantially as specifi (8) In a machine 
for winding wire — hose, the combination of a 
stationary ae or for the hose, a winding head 
for laying the wire upon the hose as it passes out of 
said mould, and a positively actuated receiving reel, 
substantially as and for the pmaase ont set furth. (4) In 
a machine for winding wire is of ooeng the combina- 
tion of a mould or form for hose, consisting of 
adjustable sections E and a winding head having 
adjustable guides for the wire, substantially as speci- 





fied. (5) Ina machine for winding wire upon hose, 
2 
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PI 
oe! J 
th 
the combination, with the winding head, of a mould 
or form for rendering the hose rigid and self-sustain- 


ing, consisting of adjustable sections E, substantially 





as specified. (6) In a machine for winding wire upon 
hose, the combination, with the hose-recei: reel 
and its driving chain, of the gear /4, su in 
which ma; be lowered, as set f id the 
worm C2, substantially as sp if (7) Ina hi: 


for covering hose with wire, the combivation, with 
the mould and the winding devices, of an interior sup- 
for the end of the hose, substantially as a 

fa 


it a separate supp a air. (2) The method herein 
described of opera’ explosive vapour engines by 
means of a liquid, which consists in drawing a@ por- 

tion of the through a volatile liquid fuel intoa 
chamber and admixing with it another of the 

air to complete the charge a compressing the mix- 
ture before its ignition. (8) The method herein 


described of rating explosive vapour engines by 
means of liquid fuel, which consists in utilising 4 
suction of a ression pump to draw therein a po 


tion of the air Rheongh “a eal voles veo fuel, os 
forcing it therefrom with another portion of air to 
— yw ae ecg ; (4) The ces 
herein desc: ex ve vapour nes 
‘Ral. os in dra 
ugh a heated vola' 
uel to evaporate Reo pend vy it into a compressor, 
oe it therein with another portion of the air 
, compressing the same, and ting the 
su 'y of the fuel-laden air from the said heater by 
the controlling action of a governor. 
$34,115. Macuine ror Currina Fixes, Crawford M. 


Fairbanks, Lincoln, R.I.— Filed May 7th, 1885. 
Claim.—(1 e combination of the x rotatable arbor, 
a trav lock, a screw for gga the travelling 


Mask. devices, substantiall: escribed, for 
arying “the relative rotation of the ya. ~ and arbor. 
() The combination of the arbor H, screw N, inter- 
mediate block V, and mechanism, substantially as 
described, to (gpd an egy ey feed .¥ oe the 
independently, rota arbor H, for the 
specified, (3) The a ination, with a table or ape Ad 


(334115) 





que ing means having the slot W, of the rotatable 
, the slide J, the screw N, means for rotating 
the suey and the block V, engaging with said screw, 
and also engaging with the arbor, said block V and 
slide J resting and moving in slot W. ve The com- 
bination, with the rotatable arbor H and rotatable 
screw N, of the intermediate block V, having a verti- 
cally movable screw-threaded portion, as described, 
and the —. x, for oi with a said sovente | aes to be 

gag the screw N 
334,147. ‘Sous or TESTING Incaspascur ELEcTRIC 

Lamps, Edward Weston, Newark, N.J.—Filed 
October 18th, 1885. 

Claim —(1) The method of testing the carbons of 
incandescent electric lamps, which consists in mo’ me | 
or rotating the carbons while incandescent at a 6 
that enables the weak or defective portions, when 
such exist, to be a we eye from the 
other parts of the carbon, as set forth. (2) The 








method of testing the carbon loops of incandescent 
electric lamps, which consists in rotating the lamp or 
receiver penny Be 9 loop on a vertical axis while 
the current is directed through the loop, whereby the 
weak or defective spots, when such exist, are made 
apparent to the eye, in the manner set forth. 


384,247. Mirertrnc Macuine, John G. Leffingvell, 
Newark, N.J.—Filed September 21st, 1885. 

Claim.—(i) In a mitering machine, the combination 
with a toothed wheel, having cutters and standards, 
one of which hasteeth, the said wheel engaging toothed 
standard, and adapted, when rotated, to Corel along 
the same, substantially as specified. 2, In a miterin; he | 
the combination, with a or stand, 





» The combination, in a hose winding 

eee er ne a aise Se art comme ae ‘he 
to the con of as lor plug 

and jaws n, substantially as 8) < (9) The com- 

bination, with the as the laterally 

adjustable bush or eye dl for suiting the wae ont. 

stantially as specified. 

384,041. Meruop or Orzaatino Expiostve VAPOUR 
ENGINES, Lewis H, Nash, Brooklyn,— Filed Septem- 
ber 5th, 1885, 

Claim. —{1) The method herein described of opera- 
ting explosive vapour engines by means of liquid 





fuel, which consists in dra 


pply f charge through hati fuel, on he 
su) or & a vol e! 
the aunty of such constituent so drawn in by a 





governor, and completing the charge by drawing into 





two ren he mee one of oat which i od peg with 
teeth, a wheel carrying cutters an to engage 
the teeth o f the said standard, and a pitman rod 


ase ase wessHi 





connecting the wheel, and a treadle to turn the said 
wheel, substantially as oaihed (3) The combination 
ae = a aot Paring stock-guides, of two opposite 

dards, one of which vias tooth, a wheel 


having oath acaiged b 8: phen herp 96 the 
wheel, a pitman penn! excentrically with the 
wheel, a treadle connected with the pitman, sub- 
stantially as specified. 
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THE PRICE OF LABOUR AND WORK IN| Pass 
AUSTRIA. 


Tue price of labour and the cost of living. on which it 
is more or less based, are no doubt very important factors 
in influencing the expenses of manufacture, in determining 
the value of goods, and in promoting or restricting both 
home and foreign competition ; but it must not be supposed 
that low wages and cheap food are the only or even the 
main causes, or, in fact, we may almost say, are in any way 
the direct causes per se of the ability of foreign manu- 
facturers to compete in the actual seats of industries in 
articles which have hitherto been considered as home 
specialities. There are a variety of causes besides these, 
some apparently insignificant of themselves, and others, 
which at first sight hardly appear to have any connection 
with individual production, yet have nevertheless a prac- 
tical influence on the ultimate result too important to be 
ignored in a general investigation of this subject. 

A very significant factor in the cost of manufactures for 
export is the “unit of value” expressed by the coin in 
which the wages of workmen are reckoned. In England 
this is the shilling ; in France, Belgium, and the Latin 
races, the franc ; in Germany, the mark ; and in Holland 
and Austria, the gulden, or florin. These form the 
“standard ” on which all subsequent calculations are based, 
and its relative value is but slightly influenced by tempo- 
rary or local variations in the actual price of food. To say 
that the actual value of all these coins is the same 
would be absurd; but the value of articles in general 
is so far subservient to the standard, that it is not 
too much to say that what costs a florin in Austria 
can be bought for a shilling in England, for a franc 
in France or Belgium, and for a mark in Germany. 
Therefore, adopting the shilling as “par,” the French or 
Belgian manufacturer starts with an advantage, all other 
things being equal, of 16 per cent., the German with 4 per 
cent., and the Dutch and Austrian with a disadvantage 
of nearly 60 per cent., which is slightly increased in Hol- 
land by the “ agio” on paper, and materially decreased in 
Austria by the agio on gold, as the manufacturer in the 
latter case pays his employés in paper, and receives gold 
in exchange for his e enormous import of 
German s into Austria, where the expenses of carriage 
area minimum, at a price which, after allowing for the agio 
on gold, and a duty of 5s. per cwt., is still less than the prime 
cost of the same articles of home manufacture, can only be 
accounted for in this way :—The problem can neither be 
solved by the theory of over-production and forced sales, 
of superior technical education and the introduction of 
labour-saving machines, nor by that of an inferior value of 
— and of the necessaries of life. Germany has out- 
ets enough for her over-production, without encroaching 
on Austria, The technical education of the South is quite 
equal to that of the North; Austrian manufacturers are 
equally alive to the importance of new machinery. Hun- 

supplies Germany with grain and cattle under a 

eavy import duty, and stili the German workpeople live 

better and are better housed than the same class in Austria. 

It is simply the difference in the “unit of value” of the 

current coin, which makes itself felt in every phase of life, 

the value decreasing as a unit in proportion to the amount 
it represents. 

Before proceeding to details of wages, food, and living, 
which may be considered as internal questions, dependent 
more or less on individual ability, tastes, and means, it 
may not be uninteresting to glance briefly at the external 
relations of the Austrian mechanic—that is, to matters 
over which personally he has no control, but which, on the 
other hand, rule and direct the whole tenour of his career 
—in other words, to the legislative decrees and ordinances 
that provide for every emergency, and leave him no other 
choice than implicit obedience. 

In the first place youths under fourteen years of age are 
excluded entirely from employment in factories, and are 
ouly admitted between the ages of fourteen and sixteen on 
condition that the work is not calculated to retard their 
physical development. The hours of labour are restricted 
to eleven in the twenty-four, and only in —— cases 
may they be divided into night shifts. e first step 
towards obtaining employment, either as a journeyman or 
as an apprentice, is the provision of a pass-book of the 
following form :— 





Form of Workman's Pass-book, 

Christian and surname «. «+, Additional for youths and appren- 
Farrer ee tices :-— 
Feslih We which Us Relangs 3. <1 |Cortttente of protes d of 

w ¢ belon 65 “94 cal ciency and of 
Condition (single or married) .. oe schools attended oo be 00 ce 

Dice Gs-.66; eo) 84, 40. 0% 

Tate oa, Ge. ce as as oe 0h Pe where father or 
Height . oe ee — ON cs ca tes cs 
Form of face .. .. | Whether the permiesion to follow or 
Colour of hair . | learn the trade has been granted 
Colour ofeyes .. .. .. of «| by:— 
Shape of mouth .. . + ee e+ | The father Pee a ae 
OL ES a ee eee): Se a ee 
Especial marks (moles, &c.) .. .. | Or the authorities of the parish .. 


which must be signed by the person therein described, and 
must be legalised by the authorities of the parish in which 
it is issued. 

The next step in seeking employment outside the 
boundaries of his own parish is to report himself to the 
police of the district in which it is his intention to settle, 
and to obtain their permission, which, when granted, is 
recorded in his pass-book. To effect this he must show 
them his certificate of birth and “ Heimaths Schein,” or 
certificate of dumicile—z.c., to what parish he belongs— 
and, if he has served an apprenticeship, the certificate of 
efficiency signed by his master, confirmed—in case the 
latter belong to a guild—by the president of the same, and 
countersigned by the police authorities of the district in 
which he served. Having fulfilled all these trifling re- 
quirsenente he is entitled to apply for work in any factory. 

n being engaged he must give up his book to his new 
taster, who is answerable both hee and to the police 
for its being duly taken care of as long as the engagement 
lasts. Every change of situation, with the accompanying 
testimonial, or only so much of it as is favourable to the 
workman—§80 of the Gewerbe Ord.—is entered in the 





book and countersigned by the police, so that in time 
an official record of his private life is accumulated, in which 
a blank may at any moment be fatal to his career. In the 
absence of a a nto agreement he is paid weekly, and must 
ive and requires fourteen days’ notice of discharge, except 
e has presented a forged book, is incapable of performing 
the work he has undertaken, is addicted to drunkenness, 
has forfeited his master’s confidence through theft, has 
betrayed trade secrets, has left his work without permis- 
sion, or incited fellow workmen to strike, has insulted, 
threatened, or attacked his employers, or their servants, or 
been careless with fire and lights, is afflicted with a 
loathsome disease, or incapacitated through his own care- 
lessness, or, if not himself to blame, is absent for more than 
four weeks, and if he be incarcerated for longer than 
fourteen days. On the other hand, he is entitled to leave 
without notice when the work is injurious to his health, 
when his master grossly insults or strikes him or anyone 
belonging to him, when his master or servants endeavour 
to lead him or anyone belonging to him from the paths of 
virtue and honesty, when his pay is withheld, and when 
his master cannot find employment for him. 
The hours of labour may not exceed 11 in every 24, so 
that since the complete cessation on Sundays has been 
introduced they have been reduced to a maximum of 66 


hours per week. Theemployer is bound to allow 14 hours | th 


rest during the day—not included in the 11 hours—and in 
the case of youths between sixteen and eighteen the 
necessary time for attending technical lectures, 

As regards the actual wages paid, the same as in every 
other country, vary according to the locality ; the following 
are, however, extracted from the pay sheets of two of the 
largest railway locomotive and repairing shops in Vienna, 
from a large engineering firm in the same city, and from 
one of the most important ironworks in Bohemia. 


“schnaps,” which, being a native product, is a quadruple 
source of income to the State, as it is subject to taxation 
on its fabrication and sale, and requires a special licence 
for both operations. : 

Socially, the position ‘of the artisan in Austria, thanks 
rather to a feeling of equality produced by the self-con- 
sciousness and Ss appreciation of equal educational 
advantages, than to that of democratic assertion, is quite 
as good as, if not superior to, that of the same class in any 
country, and, under difficulties, his sobriety and light- 
heartedness—which latter in his case takes the place of stoical 
endurance—insure him respect wherever he Poli- 
tically, his position is equivocal. Although endowed with 
a vote, his opportunities of acquiring a knowledge of its 
value are few. Every meeting must be notified to the 
authorities, and an official sanction of the subjects to be 
discussed obtained before holding it, and the same is 
attended by a Government official, with unlimited power 
to enforce the cloture. The discussions, no less than the 
opportunities of attending and taking part in them, are 
further circumscribed by that last remnant of feudal 
barbarism enforced by Pama landlords, the “ Sperr- 
Stunde,” or closing all private houses at ten o’clock—as 
his means will scarcely allow him to indulge frequently in 
the luxury of paying 24d. to enter his own dwelling after 
is hour. Owing to this, and to other causes which do 
not belong here, his natural proclivities are restricted, and 
he is forced by controlling influences to seek in secret the 
knowledge which he cannot obtain openly, 

No wonder that the tree of knowledge, and the taste of 
its forbidden fruit, should still exert a baleful influence 
over curious minds, and that the old serpent, moderatin 
its attributes into the humbler guise of “social equality,” 
should still occasionally find believers in his specious argu- 
ments. Asa rule, however, the Austrian workman is less 
















































































The wages paid in Vienna per week of six days of | tainted than others—at least, as far as one can judge under 
eleven hours each are as follows :— the circumstances which surround him—and the feeling 

Railway Works No. L. Railway Works No. IL. Private Works. 

Day and Day and 
Day-work. | Piece-work, | sienna. Day-work. Piece-work. piece-work. Day-work. | Piece-work. 
| | | | With |the Aulstrian jflorin |at | 
Description of workman, 3 | bs | ; | ps | | ps bs ps bs 
S| | P | & a | | 4 ie) & 

Par, | Be | Pe. oq | re. | 2e Par. | 26 Par. | 26 | Par. | 22 | Por. | 22 | Par. az 
ieo| lee| l|ee| l#2| [28] |28) |Be) 18a 
| O8 os os | O8 | 98 | o8 | 8 | Os 

| 

s. d.| 8. d.|' a a Sata are 2 eadisadiaadtse diadia da@iadiadjia dis @ 

Boilermaker .. .. ..{/21 0/17 6 31 6 2 8 29 6'2% 7/20 6/17 1); — 20 6°17 1 rte ies _ 
oe ee of oe | 36 0} 18 &| 8811; 8 8| 81 2/26 O81 2/17 8} — | — |e 2,17 8} — | — | — — 
Locksmith . 17 6/14 7/30 7/25 6 28 9 2 0} 1911/16 7/29 0/24 2/20 6,17 1/24 0 20 0, 3% 0/25 0 

ier ; 177/14 8\/29 3:2 5 29 0/24 2)18 5/15 5/27 0) 22 6/19 4/16 1/24 0! w O| 83 0} 7 6 
Blacksmith 19 @/ 1510/88 7/82 2/38 6/32 1/20 2/16 9 30 6) 2% 5) 2310/1911) — —j|-— = 
Striker... .. .. «| 14 0/1 8| 2811/24 1/97 2/22 8/15 0/12 6/22 5/18 $/ 18 2/15 2 SP eh eet Oe 
File-cutter — | — | 8% &|8t 5/87 8/81 5 —-—)i—-}]—-f{- — | — |21 7/18 0} 28 0; 23 4 
Carr. smith .. .. ..|16 4/13 7 26 7/22 2/26 2 21 9/19 0/ 1510/26 6/22 1/19 9/16 6} — | — | — _ 
Fiter.. .. .. .. ../19 4/16 1/81 8/26 5/98 2/93 6/19 6\/16 3; — | — |19 6)16 3) — | — | — - 
Turner .. .. .. ..| 15 8/18 1/28 8/9810! 2710/28 2/17 0} 14 2/2511/ 21 7} 20 7/17 2/24 0! 20 0) 82 0/25 7 
Mechanic .. .. .. ..| — —| — | = _ i ~ ~ —|- — | — | 2% 5! 22 0| 30 0/25 0 
Carpenter... 17 2/14 8 28 6/2310 28 2/28 6119 2/16 0/27 4/22 9/21 1j)17 7] — — — — 

er 20 0/16 8/29 5/24 6 28 8 2310/19 5/16 2/28 4/183 6| 2710/23 2| 22 9,19 0/28 0/93 4 
Painter 15 $/1211/ 25 4/21 1/2410 20 8/19 2/16 0/2 8/2810/% lia 7) — — Peas pt 
Mason. 210/17 6/32 2/9 9/21 1°17 7/18 8/15 7) — gs ee ee a ee = fo | ee 
DEM 4s. ba = — 81 0/2510) 381 0 210} — — (2410/20 $} 2410! 20 8/21 7 18 0) 30 0/25 0 
Lubourer .. .. .. ..|1211/10 9/24 1/10 1,14 6 12 1]1810/11 6, — — |is100;n 6| — | — | — — 








The wages earned at the ironworks in Bohemia by the 
leading workmen are considerably higher, owing less pro- 
bably to the individual capacity of the men employed than 
to the energy infused into the system on which the works 
are conducted by the proprietor and manager, who, in a 
few years has doubled the output, to the mutual advantage 
of himself and his workmen. 


At ordinary rate 

At par. of exchan; 

ae & &£& & 6 &. & 
The leading hands earn per week 42 0 to 48 0 .. 35 0 t0 40 0 
| nd er kenya | ae * 24 Oto x0 0.. 20 O0toxs 0 
The workmen (unskilled) » 18 0to 24 0..15 Oto Ww 0 
Day labourers 9 10 Otol4 6.. 8 4tolz 0 


With the exception of the day labourers, who are employed 
in sweeping, unloading, &c., the whole of the work, in- 
cluding tending the Martins-Siemens furnaces, Thomas 
ape rolling mills, &c., is done by piece work. It will 

noted from the above table of prices that although the 
workmen are but slightly affected by the difference in the 
rate of exchange, coffee being almost about the only article of 
foreign produce that they consume, the proprietors, who 
manufacture for export, derive a proportionate advantage 
to the depreciation of Austrian currency. 

The workmen in provincial factories are comparatively 
better off than those in Vienna; house rent is cheaper; in 
almost all cases schools are provided for the children, and 
the necessaries of life are nothing like so dear. In Vienna, 
from one-fourth to one-third of the earnings are absorbed in 
rent for a small dwelling, in a cellar, or ona flat. A personal 
inspection of these} dens? is necessary to form an opinion 
of what constitute the home comforts of a workman’s 
family life. - Externally the building may be palatial ; but 


* | as the architects to whom the erection of these so-called 


“rent-barracks” is entrusted are either above such trifles 
as ventilation and proper sanitary arrangements, or too 
restricted in their outlay to do more than achieve an 
attractive fagade, the internal arrangements are not cal- 
culated to promote either health, morality, cr comfort. 
With regard to articles of diet, it is almost impossible to 
give even an average bill of fare. The characters and 
tastes of the workmen vary according to their nationality. 
A native of the German provinces is hardly content unless 
he can have his basin of broth and fresh meat once a day, 
whereas natives of other provinces, reared with simpler 
and more frugal habits, are satisfied with far humbler 
fare. A rapidly ascending curve, intersecting a series of 
ordinates representing severally horseflesh, beef, soup, 
pork, bacon, cheese, sa’ , and bread, in the order given, 
would present a very fair idea of the relative consumption 
of articles forming the staple commodities of life. Small 
beer, or, as it is popularly styled, “liquid bread,” is the 
principal beverage. Coffee is almost, tea quite, beyond 
the reach of an ordinary workman. The prohibitory duties 
on these articles, although they help directly rather to 
lessen the revenue in detail, are indirectly the means of 
increasing the total, by fostering a greater demand for 


between employers and employed, if not cordial and 
demonstrative of reciprocal respect, indicate at least a rigid 
observance of the laws and supervision by which their 
mutual relations are regulated and controlled. 








PANHELLENIC STEAM NAVIGATION. 


Tue following communication from an engineer in 
Greece will be read with interest. It is pleasant to find 
that in these days of universal depression, English marine 
engineers, at all events, maintain their high reputation 
abroad : 

In the midst of war; and rumours of war; of bankruptcy of 
banks, corporations, and merchants whose names have hitherto 
been guarantees unimpeached; of an almost hopeless state of 
affairs in the whole of the Levant from a commercial point of 
view, when the currency is so forced that prices for provisions, 
&c., have almost reached a declared war standard, and gold can 
only be had by paying in paper nearly 30 per cent. above its 
standard price for it; when taxes are so high in Greece that 
even English engineers serving in Greek merchant steamers, 
British subjects, are compelled to hand over as much as 20 per 
cent. of their pay to support the inordinately strained condition 
of the country; and while poor little Greece is trying to keep 
up appearances under the frown of all the Powers of Europe, it 
is very satisfactory to be able to point to at least one thriving 
corporation, and inthe rise and success of the Panhellenic Steam 
Navigation Company, to see to what a position enterpriseand good 
management can raise a fleet of only a few ships in the short 
space of two or three years. If your readers will bear in mind 
the geographical position of Greece, the almost entire absence of 
railway communication, the only line of the smallest consequence 
being the one from Corinth to Athens, and the large number of 
islands in this part of the world, they will readily understand 
the necessity there exists for a good, regular, well appointed 
means of conveying passengers, mails, and merchandise, from 
one island to another, or to and from the many towns and 
centres of the mainland itself. This necessity has been met 
until within the last few years by vessels of the — Lloyd’s 
Company, the Florio Rubatino Company, the Greek Steam 
Shipping Company, and a few private boats, offering no comforts 
and little regularity. Of the Austrian and Italian companies 
nothing need be said, save this, that when the Greeks are in 
@ position to do the whole of their own carrying business, there 
is little doubt that they will be in a position to put all other 
competitors out of the field, and that the Austrian Lloyds, 
Rubatino, Fraisinet, Messageries Maritimes, and other foreign 
companies must content themselves with only such share of 
Greek patronage as can be spared from their own navigation 
companies. The Greek Steam Shipping Company is, however, 
an important one, and in point of number of ships, and the 
possession of an arsenal and ships of its own at Syra, in a very 
strong position. It is furthermore heavily subsidised by the 
Hellenic Government, which has the right to take up any or all 
of its ships for troop carrying or other purposes, but for some 
years there is little doubt that this company has been on the 
decline. Originally, all its ships carried English engineers, but 
for some time, and for reasons of economy, the cold shoulder 
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has been turned on these men, with a result which has been 
severely felt in the pockets of the shareholders of the company, 
though they do not, cannot, or will not realise the cause. At the 
present time many of the ships of this company have been 
taken up for use by the Government, but as the national ex- 
chequer is in a very crippled state, it is open to question whether 
the Greek Steam Shipping Company reaps much advantage 
from the hard work at present required of it, beyond the 
inner knowledgeof its own—enforced—patriotism. Starting from 
the Pireeus—the Greek Steamship Company sails from the island 
of Syra—are a few small and unimportant vessels belonging 
generally to private individuals, beside the vessels of the Pan- 
hellenic Steam Navigation. This corporation was formed 
about four years ago, building its foundations on the ruins of 
the New Greek S ip Company, which had fluttered a 
more or less fitful existence for the two years before, and taking 
over its entire fleet. At first the new company was anything 
but successful, the boats being found to be in a state of repair 
such as necessitated a large outlay to put them in order; but 
from the time when it secured the services of M. Theologus—a 
gentleman having a large and varied experience of English com- 
mercial life, gained during many years of residence in this 
country—as president of the council of administration, and 
those of M. Psacaropolus—who for the twenty-five years 
before had been general manager of the Russian Steam Naviga- 
tion—as general manager, the Panhellenic began its flourishing 
course, paying dividends when other companies were on the 
verge of ruin, and being now about to order four new steamers 
of the highest class in point of speed, luxurious passenger 
accommodation, and high tonnage, with which a new Greek line 
will be opened between Odessa, Constantinople, Athens, Corfu, 
and Trieste, having a branch from Corfu to Naples and Mar- 
seilles. These new steamers will all be capable of steaming from 
12} to 13 knots ; they will be fitted with engines on the triple- 
expansion system, will have accommodation for the carrying of 
about 100 and about 1700 to 2000 tons of cargo, and 
will undoubtedly place the company in the very first rank of the 
Mediterranean lines. 

Of the fleet as at present constituted, consisting of some half- 
dozen steamers, the most im t vessel in point of speed and 
comfort, though not one of the largest, is the Thessalia—a vessel 
built many years ago for the mail-carrying and passenger service 
between Brindisi and Alexandria, on which line she sailed und 
the name of the Prince Currano. She was built by Messrs. 
Palmer Bros., of Jarrow-on-Tyne, and also engined by that firm, 
making her first trial trip twenty years ago. Her dimensions 
are: Length, 255ft.; beam, 26ft.; mean draught, 14ft. 6in.; and 
her speed on trial then attained 15 knots. She was evidently 
built regardless of cost, and her hull and decks are as good to- 
day as they were when she was launched. Her lines are 
peculiarly fine and graceful, and there can be no question that 
there is not a prettier model in all the Mediterranean. For 
some years she remained on the Brindisi line ; but it being found 
that her coal consumption was too great when travelling at so 
high a speed as fourteen knots, she was taken over by a private 
Italian firm, for passenger carrying along the coast and between 
the islands of the Adriatic. In 1874 her engines were com- 
pounded by her original builders, and, being fitted with new 
boilers, she again sailed in the Mediterranean passenger and 
mail-carrying trade, being acquired by the New Greek Steam- 
ship Company in 1879, since which time she has been entirely 
employed in the Greek service, where she has become the 
most popular vessel amongst all classes of passengers in the 
Levant. She has always, however, been an extravagant vessel 
in point of fuel consumption; and the Panhellenic Company, 
after trying her for about three years, determined early last year 
to replace the whole of the machinery, entrusting the order to 
Messrs. Andrew Leslie and Co., of which firm they had been 
clients from the beginning. Experience having shown in the 
cases of the Macedonia and Epirus, how admirably the engines 
of the North-Eastern Marine Engineering Company were 
adapted to the necessities of the Levantine trade, the order for 
the Thessalia’s new engines were placed with that company by 
Messrs. Leslie and Co. In July of last year the Panhellenic 
Company having determined, with much enterprise, to erect 
the whole of the machinery on board the Thessalia in the 
Pirzus, Messrs. Leslie and Co. sent out an engineer to Greece 
for the purpose of removing the old engines and boilers, pre- 
paring the vessel for the new, and erecting them, afterwards 
taking charge of them during the period for which they were 
guaranteed. No work of such magnitude had ever before been 
undertaken in Greece; and as the appliances which were avail- 
able for the purpose were of the most crude and primitive order, 
there was much doubt thrown on the possibility of satisfactorily 
accomplishing the work, and the would-be clever men of the 
Pirzus smiled at the temerity of M. Psacaropolus for undertaking 
sucha joh. The result, however, has proved him to be right, 
and an example of what can be done with poor appliances has 
been shown to the Greek shipowners—an example by which, 
no doubt, they will benefit. On the face of it, however, there 
was plenty of ground for the adverse opinion, for it was known 
that the old boilers weighed nearly 30 tons each, and that the 
only means of lifting them was by an avowedly rotten wooden 
fixed shear legs, which would not plumb the boilers, and which 
was fitted only with old rusty chain blocks and two hand 
winches. 

It may be mentioned in passing that these shear-legs had been 
erected only about three years ago, for the purpose of removing 
and replacing with new ones the old boilers of his Majesty’s 
ship, George, but as soon as this work had been accomplished 
the legs were allowed to rot, for the Greeks do not yet under- 
stand the use of paint on wood or iron, and having used any 
machinery once for the purpose for which it is intended, they 
leave it to take care of itself as best it may. M. Psacar- 
polus had these legs examined, and finding them to be unsafe 
for the boilers, he had a couple of heavy spars l4in. diameter 
lashed along each of the legs, and when the repaired apparatus 
had been fitted with two great new six-fall blocks carrying 5in. 
Manilla ropes, in addition to the two old iron blocks, the 
was strong enough to have lifted the Thessalia shegthen, 
engines, boilers, andall. Before leaving the subject of this crane, 
it may be said what it was called upon to do, and the amount 
of extra labour caused by the fact of its being a fixture. First, 
the Thessalia was placed under it, and the old and heavy steam 
domes were lifted one at a time, the lifts being very slow, owing 
to the great power of the gear, and the fact that the work was 
done by hand winches. As soon as the lift came above the line 
of the bulwarks the ship had to be drawn away from the pier- 
head so that a lighter should be run in to receive the weight 
hanging in the slings of the crane ; it was nearly as long a job to 
lower the lift into the lighter as to raise it from the steamer. 
The weight being safely deposited on board the lighter, that 
craft was drawn away and the steamer once more placed along- 
side for the next lift. When it is known that there was no 
steam help of any kind, either on board the ship or ashore, and 
that all the moving of the steamer herself and of the lighters 
was done by hand, and that from thirty to forty lifts were 





necessary, an idea may be formed of the amount of labour 
involved. 

The new machinery having been sent out by Messrs, Leslie 
and Co. to the Pirus by the ss, Canute in September, was 
removed from the hold of that vessel in a similar manner ; but 
as Captain Mitchell’s ship was fitted with powerful steam 
winches for hauling the vessel off and on, and as his officers and 
himself did nt to simplify and ease the work, only the 
very heavy weights—the boilers, cylinders, condenser, bed-plate, 
and columns—were lifted by the crane on shore, the winches of 
the ship when not moving her being employed in discharging all 
the lighter gear over the other side. The greatest difficulty 
with the Canute was that, being a broad-beamed ship, the shore 
gear did not plumb the hatches by about 8ft., and that there 
was in consequence of this a great deal of wear-and-tear on the 
ship, for each lift had to be kept well hauled out at the time 
when it came near to the decks. The Minister of Marine had 
placed at the disposal of the Panhellenic Company, togeth 
with the shear-legs, an unlimited supply of sailors and labourers 
from the Arsenal ; and as Captain Mitchell used his powers to 
expedite the discharge of the machinery, every part of the new 
engines and boilers of the Thessalia was safely deposited in 
mahunas—lighters—in three days, a work which would hardly 
be beaten with all the scientificappliances to be found in England. 

The old engines and boilers of the Thessalia were found to be 
in a most deplorable condition, not owing to defective manufac- 
ture, but to the manifest absence of anything whatever in the 
way of management or care, Soemagins not only gross negligence, 
but a sublime ignorance of the rudimentary principles uf marine 
engineering on the part of engineers recently in charge of them. 
The cylinders were found to be scored and scraped, and out of 
truth, owing to defective adjustment of the piston springs. The 
slide valves were patched in the most heel, me way, and the 
intention had evidently been to admit steam as slowly as pos- 
sible, for which purpose an ingenious patch was found on the 
high-pressure valve, which gave an opening of gin. on one end 
before the other end began to admit steam ; liners were placed 
under the feet of the excentric rods to counteract even the 
intended effects of the patches on the valves; the crank, cross- 
head, and one of the main bearing brasses were in twice the 
number of pieces originally intended by Messrs. Palmer Bros.; 
the tunnel bearings had been allowed to drop and bring the 
main shaft out of line ; the boilers had evidently been absolutely 
unused to cleanliness, and the whole of the machinery, from the 
propeller to the fore winch, betrayed a supreme absence of 
mechanical intelligence on board theship. The so-called engi- 
neers had been merely engine drivers, and the engines had been 
allowed to take care of themselves, being driven until they 
could not move, and struck work from absolute disease, brought 
on by a chronic supply of Levantine engineers (?) No data as 
to the performance of the engines could be obtained, no 
diagrams had been taken, and the only facts to be elicited were 
that the engines were in a sad state, and that the coal consump- 
tion to drive the ship at anything like ten knots was enormous, 
and that crew and passengers went in risk of life and limb 
owing to the highly dangerous state of the boilers. The engi- 
neers who took charge of the engines and boilers of the Thes- 
salia early last year ought to have been decorated for their 
bravery in going to sea with her, had they any knowledge as to 
her real condition; but “ where ignorance is bliss ’tis folly to be 
wise.” 

Greek steamship owners have yet to learn the wide distinction 
which exists between an engineer and an engine driver; and 
though lessons on this subject are being thrust from day to day 
under their very noses they will not apply the knowledge. 
There are many old English engineers in the country, who left 
England before marine engineering came into the front rank as 
a science, who consider that their highest claim is to be “a 
mechanic,” and whose constant shibboleth is, “I can do a day’s 
work against any man!” But in these days we do not seek for 
the men who can handle hammer and file and soldering bit to 
take charge of our steamers. Well and good if we can get men 
with these accomplishments, they are nothing more nor less ; 
but what we want are men of brains and intelligence, men 
who can direct work and control men, men who can instruct their 
subordinate “ mechanics” in cases of emergency, as well as in 
the ordinary routine of sea life ; in fact, men such as it is the 
intention of the Board of Trade should be given certificates to 
take charge of hundreds of lives in great steamers as chief 
engineers. The Board of Trade will not give a certificate to a 
chief engineer unless he has actually served for a certain period 
as a second engineer in a steamer having engines of over 100- 
horse power nominal; and as a man must have fully served his 
apprenticeship and acted as a junior engineer at sea for a 
minimum term of one year before he is allowed to sail as a 
second engineer, it is at least a certainty that all chief engineers 
are at least competent to use hammer and file as well as the 
best of the “mechanics” at an emergency. The steamship 





owners of Greece set up in their mind’s eye only | grea 


the “hammer and file” standard of engineers alluded to 
above, and as they do not reslise how far below the 


modern scientific standard that falls, they appoint engineers of | the 


their own country a little below it, on their own terms, 
with a result which is neither to the well-being of their engines 
nor the advantage of their dividends. In Greece there are many 
so-called engineers having second-class certificates from the Board 
of Trade, but as the qualifications for a second-class certificate 
are three years in any workshop and one at sea in the engine- 
room of an English steamer, it is clear that a man may spend 
his three years constructing olive presses in Athens or Corinth, 
and one year as a greaser in the engine-room of one of the 
boats of Messrs. Papayanni and Co., at ashilling a month, before 
he blooms in the Pirzus as a first-class man with a “diploma.” 
The Greek engineers with chief's certificates are not many, and for 
obvious reasons. The object of this long digression from the im- 
mediate subject is toshow the reason why the engines and boilers 
of the vessels in the Greek service do not last beyond the term of 
five or six years, and why, owing to a poor = economy of 
8 few pounds a month, the owners are obliged to spend some 
four or five thousand pounds for new engines in one-third of the 
time in which this outlay would have been necessary had they 
secured the services of skilled, intelligent, experienced, and cer- 
tificated English engineers to take charge of their steamers. 
If the owners could realise what this means we do not think 
that they would be blind to their own interests to the extent of 
£1000 a year for each ship ; for assuming that a small pair of 
engines costing £5000 are placed in charge of an ordinary class 
of Greek engineer, we are justified by experience in stating that 
they would require to be replaced in five years, while their life 
under the most adverse circumstances, in the hands of an 


English “ chief engineer” would be ten years, showing a saving | respecti 
in prime cost of £1000 a year for the English “chief,” saying 
nothing of the repair bill, An English “chief” does almost all 
his own repairs, and regards it in the light of a disgrace if he is 
unable to make them, while a Greek takes the most trivial thing 
to whatever works may be most convenient, and as the system 
of commission rules strongly in the East, he actually in many 





cases has a premium on the amount of repairs he can give out. 
There is little in the way of supervision, and if the engineer in 
Greek waters assures his manager or director that it is quite the 
order of things, if main bearings or crank brasses appear in four 
instead of two pieces, if combustion chamber crowns are burned, 
cylinders badly cut, or journals oval, the engines get the 
blame, not the incapacity of the engineer. M. Psacaropolus 
recognises these facts, and is quite determined to retain per- 
manently the services of the engineers who come out with the 
new steamers. He has learnt by experience that in nothing 
about ships can the “ penny-wise-pound-foolish”’ practice be 
more fatal to dividends than the care of the engines, 

After the old engine seating of the Thessalia had been cut 
down to accommodate the new engines—some mistake having 
occurred to necessitate this work in the drawings sent to Eng- 
land—when a pair of new stern bushes had been fitted into the 
stern tube, for which work the ship’s stem was loaded, and her 
stern lifted out of the water, and the old shafting correctly 
lined and fitted in its tunnel bearings, the ship was ready for 
her new engines, which were safely and securely fixed on board 
of her during the month of October, no dificulty of any kind 
being experienced in doing so. 

But as soon as all the heavy work had been done the real 
difficulties of the case began, for the Greek mechanics are of 
the rough and slow order, able to do work, and good work, too, 
where sledge-hammers may be used, but being entirely at sea 
where fitting of more or less accuracy is required; and even in 
the arrangement of such apparently simple things as handrails 
and platforms they are very stupid, and everlastingly worry the 
engineers for instructions as to how a piece of plate is to be cut 
orarod bent; they cannot manage work of any kind without 
the reflective cigarette always at hand, and it is not easy for an 
Englishman, without Mediterranean experience to realise how 
exasperating it is to see a man make two or three strokes with 
a hammer or a file, then rest while he rolls his tobacco in its 
paper; the — being made must be lighted, and as there 
is in Greece a heavy tax on matches, the smoker wanders away 
to get a light from a friend, and as some gossip must intervene, 
the work at the end of a day has been as nearly nil as absence 
of intelligence, absence of skill, and presence of gossip and 
tobacco can render it. It is quite hopeless to lead acrusade against 
cigarettes during working hours, and the writer has seen half-a- 
dozen ters, standing up to their knees in shavings, working 
in the hold of the Thessalia, all smoking, the deck-officers say- 
ing, “If we prevent them they will leave.” Owing to the 
military necessities of the country, which at the end of October 
called into existence an army nearly five times as large as that 
maintained during times of peace, all the workers of the 
country were placed in uniform and taken away, their places 
being supplied by veritable “ fossils ” on board the Thessalia, and 
even of these the number to be found was very limited, and the 
wages demanded proportionately high. Had the conscription 
been put in force before the Thessalia had her engines on board, 
she would now be a soulless hull, and would have to remain so 
unless young blood had been imported into Greece from other 
countries. 

The work of placing the engines and boilers was slow, but 
only for the reason that when any heavy piece of machinery had 
been deposited in the ship, it became necessary to fix it in its 
position before the next item could be lowered, and as a crew of 
about 100 men were required for the crane and winches, it was 
not always convenient to secure them at the time tuey were 
required, for they generally were taken from the arsenal and 
were under the command of a naval officer who worked to the 
direction of the engineer sent from England. In January the 
Thessalia was placed in the new floating dry dock, which has 
recently been moored off the arsenal at Arrappi, a distance of 
some seven miles from the Pirwus, which distance she was able 
to steam, though very slowly, for the main injection pipe had 
not been fitted, nor the jet injection, and owing to the ballast 
sea cock being in a very defective condition, a very small supply 
of water could be given to the condenser. At 35 revolutions, 
however, a vacuum could be maintained, and the journey was 
performed in about an hour and a-half. The new floating dock 
was much needed at the arsenal, as hitherto all the king's ships 
were obliged to go to Trieste, at great expense, for cleaning or 
repairs. The dock was constructed in France, and is still in 
the charge of French engineers, who choose to be very mysteri- 
ous about its intricacies, though it is simplicity itself. The 
return run of the ship, which had during her four days’ stay in 
the dock been supplied with the much-desired injection pipe, 
was satisfactory, the engines running very smoothly and easily ; 
and though the trim was none of the best, eleven knots was the 
speed obtained at this the first full-speed run. Since that time 
the cabin arrangements for the crew and passengers have been 
entirely overhauled, new deck houses have been constructed, 
and where the decks required renewing it has been done, the 
saloons for first and second-class passengers, which occupy the 
ter part of the vessel, have been entirely repainted and 
decorated, and no money has been spared, under the experienced 
and indefatigable supervision of M. Psacaropolus, to render 
Thessalia the smartest looking and the most luxurious 
passenger steamer in the Levant. 

Before speaking of the official trial trip, a few particulars 
concerning the proportions of the new and the old engines 
may be given; and it will be remembered that the desire of 
the Panhellenic Company was rather to secure an economy 
in fuel than an unnecessarily high steaming speed. The 
old engines, which were compounded by Messrs. Palmer 
Brothers in 1874, were of very heavy design, and had cylin- 
ders of 33in. and 66in. diameter, with a stroke of 33in., 
steam being supplied by two double-ended boilers 10ft. 
in diameter by 13ft. 6in. long, each boiler having four 
furnaces, and carrying steam of 70lb. pressure. In the 
absence of any data as to revolutions, indicated horse-power, 
diagrams, &., we are not in a position to say what these 
engines have recently been doing. It is, however, known that the 
coal consumption was something like 13 tons a day, and that the 
speed of the ship has not exceeded nine knots. It is manifest 
from the state of the boilers that a pressure more than 50 lb. 
would have been dangerous, and it is more than doubtful if, under 
any class of fuel or firing, more than this could have been main- 
tained. The engines themselves, judging from their condition, 
must have veritably rattled round, the large number of pieces 
of the various brasses—rendered so evidently by heat and cold 
water—ought to have enabled the engineers (?) to have adjusted 
them to a nicety. The new engines, by the North-Eastern 
Marine Engineering Company, Wallsend-on-Tyne, are smaller in 
size, but are still a thoroughly strong, sound pair of engines; the 
dimensions of the cylinders are 32in. and 58in. diameter 
ively, having a stroke of 36in. Steam is supplied by a 
pair of fine steel boilers 11ft. in diameter, by 11ft. 7in. long, 
having two furnaces each, and supplying steam at a pressure of 
80 Ib. on the square inch ; they are fitted with high steam domes 
joined to them by narrow necks, and as steam is taken from the 
tops of these,dry steam, and an absence of priming, may be 
sady counted on, The vessel will, under ordinary circum- 








Marcu 12, 1886. 


THE ENGINEER. 


203 








CONTRACTS OPEN—LOCOMOTIVE ENGINE BOILERS. 







left hanel Pught 

$ uN 5'9 5) v4 

Socom nee ne-7- ~~ 4-4 A. N-g:5,4) 
\ 














Gee 
°o.° 
(ome) 















































o 010000000 
. TUT TOT TOSS 
' 
pene. 2.919 - 2 .2.2.9.2:,5°8 
o ° O° 000000 
o0000Q0000000 
©0200 90'9000000 
©2000!0000000 
°00000!I0000000 
0900000000000 : 
ie mana seme t meas te i aie as ee en ' 
0'0 000 0:00 000 oo} ' iy " 
CITI SETI sssi ss Sg eM SsSssssslsstssescsssssscesess ° H . * ‘ 
S00 F00000000 4 | +] Better Class F. fem + + 
‘ ‘ ' 
a ee) e tt +! a +} 
ot : +o! + : +N 
° ° ; : + a : + Ss SN 
Sit. 1: t+ + + gt + +i + eS eT es i 
° ; i, BS nee ape eea een ens to t-—-41 Sara "Xe 
Mihi ee. ; i+ fs +! + a, a eee a ee 4 
+. + + f 1, a oo = = 
- py a4 Pyle el 
i + ' ae ‘gt A i 2 ! 
' ' LZ; tc.23 
ue 1+ +! + to! , ee es 
. 2 H ; i i : 
Y -——- big 4 Mr 
e : ¥ 
pon a = o-oo 50 es OY, ~~. 
: 8! 
J oR Al | a ane ee eee 
S; s! 
%) xf 
‘ . 
—+)-— - Satna aliEnitn aati aeiieeet = 
i og me 
re. q $ 
»| " ‘3 
fnnnannncnecenensn FIL £06 anon at es. 
i “| 
o ‘ 
' 
‘ 
» ae anthem 


























- + -294------% 

















stances, be required to steam about 10} knots, at which 
her fuel consumption will not exceed 8 tons per day of 
twenty-four hours ; but should it be necessary to reach a port 
before nightfall, or for any other cause, the engines can be driven 
at a higher speed. The comforts of the engineers have been well 
looked after. They are berthed in a deck-house immediately 
abaft the engine-room, into which a window opens from the 
chief engineer’s berth ; and as he is furthermore provided with 
& pressure gauge, a speaking-tube on to the lower platform, and 
& gong for calling or being called at any moment, he can take 
the utmost care of his owners’ interests with the minimum of 
trouble to himself. The engine-room itself is peculiarly spacious, 
being fitted with large and convenient store-rooms, lavatory, &c., 
and as it has been fitted with three large ports at either side, 
plenty of light can be obtained, and, in fine weather, an abund- 
ance of fresh air. With the new machinery of the Thessalia not 
only has a high economy been effected in the coal consum: 
tion, but, as the boilers are single-ended and shorter than the 
old ones, one of the old stokeholes has been thrown into the 
cargo-s) of the ship, with a result which will no doubt tell in 
its profits at the end of the year. 

A preliminary trial was run on February 26th, the vessel:— 
though, unfortunately, in a still unfinished state—taking a small 
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number of passengers and some cargo from the Pirus to Syra, a 
distance of 72 knots. A speed of slightly over 12 knots was 
maintained, the engines indicating, with only 701b. steam, 
about 610-horse power, and running smoothly and well. No 
attempt was le to force the ship, as the intention of the 
engineer in charge was rather to get the various bearings to run 
smoothly and well, reserving the high speed trial for the official 
trip, which took place on the following day, from Syra to the 
Pireus, and which was in every way satisfactory, the engines 
making sixty-eight revolutions, and driving the ship at a speed of 
134 knots, with 685 horse-power, of which the low-pressure 
engines contributed 343, showing only one horse-power difference 
from the high-pressure. In spite of the fact that the engines 
were in full gear, and the ship driven at its highest speed, the 
coal consumption, which hadi bens carefully noted, was slightly 
under 1°801b, per horse-power hour, thus giving one more 
example as to the economy which invariably accompanies the 
engines built by Mr. Allan, and affording a very satisfactory 
contrast for the Panhellenic Company between the new and 
the old engines. The Thessalia began her regular service on 
March 3rd, as a mail steamer ing between the Pirzus, Zante, 
Corinthe, and Corfu, and there is little doubt that her success 












and popularity will fully justify the large outlay which the 
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Panhellenic Company has expended in making her the 
smartest vessel in the Levant. 








CONTRACTS OPEN. 


LOCOMOTIVE BOILERS FOR SIND, PUNJAB, AND 
DELHI RAILWAY. 
Tuk work required under this specification consists of ten locomo- 
tive boilers, which are to be constructed in general accordance with 
the drawing. They are for renewal of boilers of engines made by 
Messrs. Kitson and Co. and a Soe. Stephenson years ago. ‘ 
The whole of the boiler plates which are flanged or otherwise 
worked in the fire, the rivets used in the boilers, and also all other 
parts specially mentioned in this specification, must be of Lowmoor 
iron supplied by the Lowmoor Iron Company. The remainder of 
the boiler plates, butt strips and rings, angle irons, and stays used 
in these boilers must be of Lowmoor, Bowling, Farnley, or Taylor 
Brothers’ best quality of iron. The smoke-boxes and eys are 
to be made of best best Staffordshire iron. All plates and angle 
irons are to be legibly marked with the maker’s name and brand, 
which are to be so placed that they can be seen when the parts of 
the boilers in which they are used are finished. The names of the 
makers from whom it is proposed to obtain the iron and copper 
plates and the brass tubes are to be submitted to the Inspector 
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General, and must be approved by him before the orders for mate- 
rials are arranged. : 

Barrel.—The barrel of the boiler is to be made of in. plates, in 
three rings, each of one plate, the internal diameter being 4ft. 3hin. 
at-smoke-box end, and the length of barrel being 10ft. 2in. The 
vertical seams are tobe connected by lap joints double-rivetted. The 
longitudinal seams are to be butt-jointed and double-rivetted, with 
inside and outside butt strips, 7}in. wide by gin. thick. The butt 
strips are to be so rolled that the fibre of the iron may be in the 
same direction as in the plates they connect; the joints of the rings 
must be above the water level. The front tube plate is to be jin. 
thick, flanged forward to carry the smoke-box, and secured to the 
boiler barrel by an angle iron ring, bored, faced, and turned on the 
edges. When finished this angle iron ring must be nowhere less 
than gin. thick, and it must be zigzag rivetted to the barrel, but 
single-rivetted to the tube plate. A wrought iron ring, 1ft. 10Jin. 
inside diameter, made of one plate Sin. thick, welded and flanged, 
is to be double-rivetted to the middle plate of the boiler barrel, and 
an inside angle strip jin. thick must be carried round the opening 
for the dome. A dome of the same diameter, and made in the 
same way, of ,%;in. plate, having a corresponding flange, is to be 
bolted to the upper flange of the ring. These flanges must be 
turned all over, and the joint scraped perfectly true, and when 
finished the flanges must be lin. thick. The joint must be held by 
din. turned bolts at 2hin. pitch. The top of the dome is to be fitted 
with a gun-metal seating for a spring safety valve. The flanges 
must be turned all over, and the joint esa perfectly true. The 
plates are to be heated before being bent. Suitable wash-out plugs 
are to be inserted in the smoke-box tube plate, fire-box shell, and 
in any other places in which the Inspector-General may consider 
they are required. 

Fire-box casing.—The top and sides of the fire-box shell are to be 
made in one plate jin. thick. The back plates are to be 4in. thick 
and the front plates ,in. thick. The front plate is to be flanged 
and rivetted to barrel of boiler. The fire-box shell plates are to be 
double-rivetted at the transverse and longitudinal seams. 

Safety valves.—A hole, 1ft. 2in. diameter, is to be made in the 
top of the fire-box casing, over which a wrought iron seating is to 
be rivetted. A pair of Ramsbottom’s safety valves, having a cast 
iron base and gun-metal pillars and valves, is to be fixed to the 
boiler, as shown on the drawing. The pillars are to be turned 
bright and polished. Each valve is to be 3in. diameter. The 
springs are to be of the very best manufacture, and must be 
adjusted to blow off at 140lb. pressure per square inch. Each 
safety valve is to be provided with a spare spring and valve. 

Boiler staying.—The front tube plate and back plate of fire-box 
shell are to be stayed to the barrel by gusset stays, and the upper 
= of the back plate of the fire-box shell is to be stayed to the 

ront tube plate by six longitudinal stays ldin. diameter. These 
stays are to be supported from the barrel of the boiler, as shown 
on thedrawing. Seven palm stays are to connect the fire-box tube 
plate with the boiler barrel; they are to be made of best Yorkshire 
iron. 

Boiler expansion brackets.—Expansion angle iron brackets, the 
sliding surfaces and edges of which are to be planed, are to be 
ivetted to the sides of the fire-box shell. 

Drilling, rivetting, planing of edges, d:c.—All holes for rivets, 
tubes, stays, cocks, washing-out plugs, and other fittings in all 
wl of the boiler, are to be set out to template. All rivets in the 

iler barrel and fire-box shell must be put in from the inside of 
the boiler, and the heads be formed by rivetting on the outside. 
All rivets must completely fill the holes, which must be perfectly 
fair with each other in all plates. No drifting will be allowed 
under any circumstances. The edges of all plates, butt strips, 
flanged plates, flanged or angle iron rings, and covers must be 
planed or turned; and if the edges are to be caulked, or otherwise 
worked, they must not be left square, but be shaped to an angle of 
1 in 8, so as to leave a full side for caulking or working. All holes 
must be drilled out of the solid; no punching will be allowed. 

Fire-box.—The fire-box is to be made ot copper plates of the 
very best quality, obtained from makers to be approved by 
the Inspector-General. The plates are to be flanged by the con- 
tractor for boilers in his own works, and pieces of each plate are 
to stand a test of being doubled cold without showing any signs of 
cracking. A piece of copper will be taken from the set of plates 
for each fire-box, and analysed by a metallurgist selected by the 
Inspector-General. Should the piece analysed show more than 4 per 
cent. in all other metals or matters than copper, the set of plates 
represented by the test will be rejected. All holes are to be drilled 
out of the solid, no os will be allowed ; the edges of the 
plates must be plan The tube plate is to be Zin. thick, taper- 
ing below the tubes to sin. thick at the bottom. The topand sides 
are to be made in one plate 4in. thick. The lap of the plates is 
to be 2hin., diameter of rivets }jin., and pitch, 1fin. Two brass 

lugs, with fusible centres, are to be inserted in the crown of the 

x, clear of the brick arch, and are to project jin. into the water 
above the top of the fire-box. The fire-box is to be rivetted with 
copper rivets, made of the same quality as the side stays. 

Side stays of fire-boz.—The side, back, and front plates of the 
fire-box are to be stayed to the fire-box casing by copper stays 
made of the best soft rolled copper bars, which must be obtained 
from the same makers, and be subject to the same tests and 


outside, aud be so made as to allow of double rivetting at the 
corners, A sliding fire-hole door with the gear necessary for 
working it is to be provided. A deflecting plate is to be fitted in 
the fire-door opening. : 

Smoke-box.—The top and sides of the smoke-box are to be made 
of gin. plate, and the front is to be made of yyin. plate. It is to 
be titted with a door, of the design shown on the drawing. The 
door is to be circular, and fitted with a bafile plate inside, and 
when closed to be perfectly air-tight. The smoke-box cross bar is 
to be made to fit into brackets fixed on the inside of the box, so as 
to be easily taken out if required. The whole is to be rivetted 
with countersunk rivets gin. diameter, and 2hin. pitch, and all 
plates are to be ground th, and finished off in first-rate style. 
The door hinges, handles, dart, and all other fittings are to be 
made from the best hammered scrap iron. A spark arrester made 
of perforated wrought iron plate, tin. thick, with gin. holes, fin. 
pitch, is to be fixed in the smoke-box. It must extend over the 
whole area, and be fixed about 2in, above the level of the top row 
of tubes. 

Chimney.—The chimney is to be made of jin. plate, rolled and 
worked smooth. The seams are to be butt jointed, with inside 
butt strips, and all the rivets countersunk, and the whole, when 
rivetted up, is to be ground smooth. It is to be finished with a 
wrought iron beading on the top. The bottom is to be made of 
charcoal iron, to be perfectly free from hammer marks, and care- 
fully fitted and bolted to the smoke-box, with cup-headed bolts. 
The height to the top of the chimney from the smoke-box not to 
exceed 3ft. Sin. 

Boiler jittings.—The boiler is to be fitted with three gun-metal 
wash-out plugs and gun-metal seatings, having the threads on the 
outside, on each side of the fire-box casing, on a level with the 
crown of the fire-box, and such mud plugs and mud doors as are 
shown upon the drawing, or as may be directed by the Inspector- 
General. Wash-out plugs are to be fitted in the fire-box shell, one 
in each bottom corner. Three plugs are to be put in the back of 
the box, and six plugs in the smoke-box tube plate. A mud door 
is to be fitted at the back and front of fire-box foundation ring. 
All the mud plugs are to be 2in. diameter, with the same rate of 
taper, and screwed with eleven threads to the inch. All the above- 
mentioned mountings are to be made of gun-metal, and they are 
to be finished in the best possible style; all joints connected with 
them are to be faced perfectly true, and made with boiled oil. All 
the nuts are to be faced and polished. All the fittings named in 
the clause are to be finished bright. Generally the boilers and 
fittings are to be completed in the best style of locomotive work, 
and the whole of the materials used throughout this contract must 





Seine, between Montereau and Paris was 74ft., and of the Lower 
Seine, between Paris and St. Aubin—the last lock on the river— 
was 76ft., amounting to average falls of 14}in. and 6fin. per mile 
respectively. The Seine in its natural condition was impeded by 
shoals in drought ; and its current, in narrow places, hindered the 
up-stream navigation. The canalisation of the river was commenced 
in 1838 ; and by 1866 the Lower Seine had been divided into seven 
reaches, affording a depth of 5}ft. Locks were placed in one of 
the side channels, formed by islands, at St. Aubin, Poses, Garenne, 
Meulan, Carriéres, Bougival, and Suresnes; and needle weirs 
retained the water in the other channels. In 1866 it was decided 
to increase the navigable depth to 6}ft. by erecting an additional 
lock and weir at Port Villez and by raising three of the existing 
weirs and locks. These works, however, were delayed by the war 
of 1870-71; and before their completion fresh works were 
authorised in 1878 for increasing the depth of water between Paris 
and Rouen to 104ft., so as to give access to vessels of 800 to 1000 
tons burden drawing 9ft.10in. To effect this improvement, the 
water level in the reaches had been raised by modifications of the 
weirs, larger and deeper locks were being built, the long reach 
between Villez and Meulan was to be subdivided by a new lock 
and weir at Méricourt, and shoals were to be dredged. Though 
these works were not yet terminated, further improvements had 
been proposed, by deepening the river channel sufticiently to bring 
the tide up to Poissy, 124 miles from Paris, and provide a minimum 
depth of 19%ft., me thence by a flight of locks to enable sea-going 
vessels to reach Paris. The improvement of the — Seine was 
only commenced in 1860, and twelve locks, with adjacent shutter 
weirs, had been erected, which at first afforded a depth of 5}{t.; 
but by works begun in 1878, this depth had been increased to 64ft. 
Several of the tributaries of the Seine had been canalised, and had 
been connected by means of canals with the waterways of the 
adjacent river basins. 

All the various types of movable weirs were found in the Seine 
basin, and with the exception of the latest type, completed at 
Poses in September, 1885, had been previously described by the 
author. Theframe weir at Suresnes had been reconstructed ; and 
whilst the system of frames hinged to the sill had been retained, 
M. Caméré’s wooden rolling curtains, and M. Boulé’s ——e 
panels, had been substituted for the needles which formerly cl 
the weir. Port Villez weir was completed in 1880; it consisted 
of hinged frames, resting on a sill below and carrying a foot-bridge 
on the top, from which curtains were rolled up or unrolled for 
opening or closis. > the weir. The weir at Poses was a novel type 
formed by curtains resting against a series of narrow vertical frames 





be the very best of their respective kinds. 

Pawnting and marking.—The boiler and fire-box must receive 
two thick coats of red lead and boiled oil, the first coat to be put 
on when the boiler is hot, and all other parts of the boiler and 
fittings not got up bright are to receive two coats of lead colour. 
All fittings and loose parts are to bestamped with the letters ‘‘I.S.R.” 

Erection, testing, and inspecting.—Each boiler is to be erected 
complete, and is to be tried in steam in the presence of the 
Inspector-General or his deputy, to whom notice must be given 
before the trial. The pressure on the boiler during the test is to 
be kept at 1501b. per square inch. Should any part of the boiler 
require alteration, or any defect appear during the trial, the defect 
must be made good, or the alteration completed, and the boiler 
again tried in steam till it shall be perfectly steam-tight, and shall 
be satisfactory to the Inspector-General. The boiler is to be tested 
when finished, before being tried in steam, to 2001b. per square 
inch by hydraulic pressure. Any part of the work which is found 
to be in any way defective or not in accordance with the tests or 
other requirements of this specification will be rejected. The 
articles are not to be pain or packed until they have been 
inspected and approved by the Inspector-General. The contractor 
must provide, free of charge, all tools and labour required by the 
Inspector-General for the inspection, and on the contractor's 
premises, for the testing of the work. 

Preparation for shipment and packing.—After each boiler has 
been tested, and the Inspector-General or his deputy has intimated 
his approval of them, they are to have dome, chimney, smoke-box 
door, whe the ae ay west gn and are = hey properly 

repared for shipment. oose parts are to be pac! in strong 
ions made of 9 seasoned wood and lined with tin, well soldered 
down. The cases are to be made of l}in. thick well seasoned deal 
boarding, with ljin. thick elm ends, the whole nailed together 
with 3}in. wire nails; they are to be strengthened by battens 
pitched at a proper distance along the sides, tops, and bottoms, 
each set of which is to be entirely surrounded with one strap of 
hoop iron. The cases are to have outside end corner posts, and 
the ends are to be tied with hoop iron, each stretching across the 
end and along the sides to meet the first side battens. The hoop 
iron is to be 14in. wide, No 18 b.w.g. thick. The joints of all cases 
are to be tongued and grooved. 

Marking.—All and cases are to be distinctly marked with 
their weights, and such descriptive and shipping marks as may be 
directed. The marks on the cases are to be cut or branded, and 
not merely painted. The cost of packing and marking, as well as 
the costs of delivery, are to be included in the amount at which 
the contractor tenders to supply the boilers. 





analysis as the plates. These stays are to be jin. diameter, 
screwed twelve threads to the inch, and spaced not farther apart 
than 4in. centres. Both plates are to be tapped, and the stays 
tightly screwed into them by hand. The ends are to be sawn off 
to avoid drawing the thread. They are to be snap rivetted on the 
outside and hand rivetted on the inside, the thread being turned 
off the portion of the stay between the plates. Such of the stays 
as may be directed shall have holes drilled down the centre. The 
stay holes ~ be tapped by machinery, but the stays must be 
screwed in by hand. 

Roof stays of fire-box.—The roof of the fire-box is to be stayed 
by seven cast steel roof bars, which are to be attached to the fire- 
box by best Yorkshire iron bolts lin. diameter, and these bars must 
be further stayed to the fire-box shell by means of sling stays and 
angle irons rivetted to the shell. 

Tubes.—The tubes are to be made of 70 parts of copper and 
30 parts of best Silesian spelter. The Inspector-General will have 
power to select one tube from each boiler, which will be tested by 
a metallurgist selected by himself. If any tube is found to differ 
from the specification, or to show the presence of more than 1 per 
cent. in all of other metals or matters, the lot of tubes from which 
it was selected will be rejected. The tubes are to weigh 23 Ib. each, 
but a margin will be allowed for manufacture of 7 1b. per 100 in 
excess, and of 7 Ib, per 100 in defect. They are to be solid drawn, 
and obtained from makers to be approved by the Inispector-General. 
They are to be 151 in number, 10ft. 8}in. long and 2tin. 
diameter outside, No. 12 B.W.G. thick for one foot next the fire- 
box, then tapering to No. 14 B.W.G. at the other end. The tubes 
must be parallel on the outside, the difference of thickness being 
given on the inside, The ends are to be carefully annealed. At 
the smoke-box end the tubes must project through the plate at 
least din.; there will be no ferrules at this end, but the tubes must 
be fixed with one of Dudgeon’s tube expanders. At the fire-box 
end the tubes must be expanded and carefully laid over, din. 

ection being allowed for the same. The ferrules are to be Bin. 
mg, and are to have a taper of 1 in 24; they are to be made from 
solid drawn cast steel tubes, cut and turned to go into the tubes a 
tight tener | fit, care being taken that the ends of the tubes are 
not . The end of the ferrule inside the tube must be 
rounded to prevent its cutting the tube, and the ferrule must pro- 
ject din. outside the tube. 

Fire-hole and door and foundation ring.—An opening is to be 
made in the back plates of the fire-box and fire-box casing for 
firing. The bar round this opening must be formed of a forged 
ring, 3in. wide by 3in. thick, planed on both sidesand made so that 
a projection of gin. is iaside the copper plate. The rivets in the 
shell plate must be countersunk, e foundation ring is to be 
24in. by 2}in., and must be machined all round both inside and 





Dr 4gs.—The contractor is to furnish, with the second boiler, 
seven complete sets of detail and general drawings of the boilers 
exactly as made, on tracing cloth of double-elephant size. Each set 
is to be fastened together with strips of wood and orassthumbscrews. 
The cost of these drawings is to be considered included in the 
amount of the tender. 

Tenders to be sent to the Director-General of Stores, India-office, 
Westminster, on the 16th inst. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ON THE RIVER SEINE. 


At the ordinary meeting on Tuesday, the 16th of February, Sir 
Frederick J. Bramwell, F.R.S., President, in the chair, the paper 
read was on “ The River Seine,” by Mr. L. F. Vernon-Harcourt, 
M.A., M. Inst, C.E. 

The hydrology of the basin of the Seine, its inland navigation 
works, and itsestuary works were separately considered. 

(1) Hydrology.—The extent of the Seine basin was 30,370 square 
miles ; one-fourth only of the basin consisted of impermeable strata, 
and as one-half of this area was fiat, the Seine was a gently flow- 
ing river. Its torrential tributaries, however—the Yonne and the 
Marne—gave a mixed character to its flow at Paris, where the 
highest floods were Ee by a conjunction of later rapid floods 
of the torrential tributaries with the earlier long continued floods 
of the gentle affluents. Dividing the year into the hot season 
from May to October, and the cold season from November to April, 
it was found that, though the rainfall was greatest in the hot 
season, high floods never occurred except in the cold season, when 
evaporation was inactive and the soil became saturated. The 
principal floods observed at Paris during the last 150 years were 
referred to in the paper, and their peculiarities discussed. The 
first attempt at predicting floods was made on the Seine in 1864. 
Careful observations had enabled rules to be framed for deducing 
the probable rise of the lower portions of the main river and its 
tributaries, from the rise at certain points on the upper rivers ; 
and as about four days elapsed before a flood from the upper basin 
reached the lower river, it was generally ible to announce a 
flood on the Lower Seine three days beforeitsarrival. The predic- 
tions were made with remarkable accuracy, and had proved most 
valuable in warning riparian inhabitants of an segueniting danger. 
Moreover, every facility was afforded for the e of a flood by 
the warnings sent to the weir-keepers, an the system of 
movable weirs adopted throughout the Seine basin. 

(2) Inland navigation works,—The Lower Seine was so winding 
that the direct distance of 115 miles between Paris and the sea was 
increased to 230 miles by the river, The total fall of the Upper 








pended from a girder-bridge g each opening of about 
100ft. between the piers on which it rested. In flood time the 
curtains were rolled up, and the frames were drawn up under the 
bridge intoa horizontal position, leaving a headway at the navigable 
passes of 17}ft. above the highest navigable level. This system 
enabled all the movable parts of the weir to be raised out of the 
river in flood time, thus securing them from injury and facilitating 
the working and maintenance of the weir. This weir had a fall of 
13ft. the largest fall on the river ; it cost £151 5s. per lineal foot ; 
whereas Port Villez weir, with a fall of only ft. 10in., cost 
£163 7s., and some of its heavy frames, weighing nearly two tons 
each, had been injured when lowered into the river bed. Accord- 
ingly, this new system, in spite of its high piers and overhead 
girders, appeared well adapted for weirs where the fall exceeded 
10ft. Port Mort weir, adjoining the Garenne lock, was being 
rebuilt ;after this type, though its fall was only 8ft. 8in. The 
reconstrusted weir at Meulan and the new weir at Méricourt were 
designed to have suspended frames across their navigable passes, 
and ordinary frames across the other openings of the weirs. The 
large new locks on the Lower Seine had chambers 462ft. long, and 

ft. wide, and 104ft. depth of water over the lower sill; their 
entrance width was 39}ft. This portion of the subject concluded 
with some details of the cost of the works and particulars respect- 
ing navigation. The funds for the works had been provided by 
the State; and the e of the river was free by day and night, 
no tolls being levied. 

(3) Estuary works.—The river possessed a deep stable channel 
for the first half of the distance between Rouen and the sea; but 
below La Mailleraye it flowed in a shallow, winding, changing 
channel through shifting sandbanks to the sea. The depth on 
certain shoals was only 10ft. at high water spring tides, and vessels 
of 10 to 200 tons navigated the river with difficulty ; whilst the 
perils of navigation were aggravated by the bore, which at spri 
tides ascended the river with considerable velocity, and pb | 
at places as a breaking wave. Training walls of chalk, quarried 
from the neighbouring cliffs, were commenced in the upper estuary 
in 1848, for the purpose of fixing and deepening the channel, and 
were ually prolonged till they reached their present termina- 
tion at Berville, about twelve miles from the sea, in 1859, The train- 
ingwalls had greatly improved the channel between them, increas- 
ing the minimum depth at high water neap tides to 18ft., so that 
now Rouen was accessible to large vessels, and had become the fifth 
port in France. The walls, however, had occasioned such enormous 
accretions both behind them and in the estuary beyond, reachi 
314,000,000 cubic yards by 1880, that the low training walleadeptel 
between Tancarville and Berville had not been prolonged for fear 
of endangering the approaches to Havre. The channel, therefore 
between Berville and the sea remained shifting and shallow ; and 
though, owing to the comparatively small distance and efficient 
buoying, it could be traversed safely near high water in fine weather 
it became dangerous in stormy weather, when its direction tended 
to shift, and during fogs, and further accretions might render it 
less accessible. Accordingly, an extension of the training walls 
was urgently needed ; and the author after describing the various 
rar ered, ye een of which the most imnportant was M. Lavoinne’s, 
indicated a scheme for a toutes angel outiot which, whilst more 
favourable to Havre than M. Lavoinne’s, would be equally 
acoessible for Honfleur, and would not, like that scheme, be difficult 
to maintain, or cause an advance of the foreshore in front of Trou- 
ville. Any prolongation of the training works would necessarily 
produce further accretions behind them; but by placing the 
training walls as far apart as compatible with fixing the channel, by 
giving the most favourable form for the admission of the flood tide, 
and by concentrating the flood and ebb in the central zone of the 
estuary, where their influences were now variable and conflicting, 
the author considered that it would be possible to secure a deeper 
stable channel, and a good outlet, without injury to Havre, and 
with decided benefit to Honfleur, 








NAVAL ENGINEER APPOINTMENTS. —The following appoint- 
ments have been made at the Admiralty :—Thomas Rule, engineer, 
to the Anson ; Charles F. H. Tilbrook, engineer, to the Warspite ; 
Francis J. Moore, engineer, to the Osprey, additional ; and Richard 
S. Hamm, engineer, to the Glatton. 

THE TowER Brinck.—The announcement made a few days ago 
that the Queen had consented to drive the first pile of the Tower 
Bridge in June next, turns out to be fa'se, for her Majesty has not 
even been approached upon the subject. It is stated that the 
engineer of the bridge has recommended that British steel and iron 
shall be exclusively used in the construction of the bridge, and it is 
believed that the Bridge House Committee of the Corporation have 
decided in favour of that course. That, however, not being certain, 
a petition signed by 4000 citizens and ratepayers was presented to 
the Court of Common Council at their last meeting, urging the 
ad of the engineer’s suggestion, partly for the benefit of 
English trade, partly on the ground that British steel and iron 
were far superior for work of this kind to Belgian or other foreign 
manufactured iron. The former would cost considerably more than 
the latter, but the Council were pressed to make some sacrifice for 
the benefit of the working men and the trade of this country. 
Coma tee motion for adjournment being carried (by a majority of 
only three), no decision was arrived at by the Court, so that it is 
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not known what will be done. a the City is, however, 
very strong in favour of exclusively Britis rial, 
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RAILWAY MATTERS. 


A Sr. PErersBurG correspondent of the Z'imes says :—‘‘ It is 
now certain that the 5 ces Railway will be extended from 
Merve to Bokhara vid Tchardshui on the Amu Daria, thence to 
Samarkand, and eventually to Tashkend.” 


TuE London and North-Western Railway Company has put all 
its men on full time at the Wolverton carriage works. The men 
were put on short time in November last. The new orders will 
affect over 2000 men. It is hoped at Orewe, where the men are 
on short time, that the activity will extend to other departments. 


In a report on the collision which occurred on the 14th 
December last at Middleton Junction Station, on the Lancashire 
and Yorkshire Railway, Major-General C. 8. Hutchinson, R.E., 
says :—“‘ Had the whole of the empty train, and not the engine 
only, been fitted with the automatic vacuum brake, it is probable 
that the collision would have been prevented or nearly so.” 


THE roofing in connection with the Exchange station of the Lan- 
cashire and Yorkshire Railway Company, at Liverpool, is nearing 
completion, The ironwork is being supplied by a James Bridge 
firm, as sub-contractors for Robert Neale and Sons, of Manchester. 
When finished, there will be something like 2000 tons of iron in it. 
The work includes cast iron columns and a good deal of spouting. 


Raitways are very highly and actively appreciated in Queens- 
land. The Colonies and India says the tender of Messrs. Robinson 
and Haig, of South Australia, will — be accepted for the 
construction of the ninth section of the Western Railway, from 
Dulbydille to Charleville, distance 70 miles. The amount of the 
tender is £146,210, which is far below the other tenders and the 
official estimate. 

THE Wolverhampton Chamber of Commerce has resolved to 
suggest to the President of the Board of Trade that legislative 
sanction for the amalgamation of two or more railway companies 
should in future be granted only on the condition that any canal 
possessed by either of the companies should be held subject to the 
right of any company owning an adjoining independent canal to 
acquire the canal held by the amalgamation. 

Tue Railroad Gazette record of train accidents in the States in 
December contains notes of 37 collisions, 32 derailments, and 5 
other accidents—a total of 74 accidents, in which 31 persons were 
killed and 153 injured. Eleven collisions, 7 derailments, and 1 
other accident caused the death of one or more persons each; 10 
collisions and 10 derailments resulted in injury to persons, but not 
death. In all, 19 accidents caused death or fatal injury, while in 
20 others there were lesser injuries ; a total of 39 accidents, leaving 
35, or 47 per cent. of the whole number, in which there was no 
injury to persons severe enough to be recorded. 


THE coal carried to London by rail during February last shows 
an increase of 48,135 tons, as compared with the tonnage for the 
corresponding period of 1885, the respective weights being 626,322 
and 578,186 tons. Taking the two months of the year, the 
quantity was 1,249,755 tons, against 1,216,432, the increase in the 
present year being 333,322 tons. Messrs. Newton, Chambers, and 
Co., Limited, of the Thorncliffe Collieries, head the list with 
33,364 tons, Clay Cross being next with 25,238 tons, Grassmore 
Colliery 17,276 tons, Blackwell 16,863 tons, Langley Mill 15,861 
tons, and Eckington (J. and G. Wells, Limited) 15,515 tons. 


THE last section of the Bolan Railway along the kotal south of 
Darwaza is nearing completion, The earthwork from Darwaza to 
Quetta and thence round to Gurkhai, where the Harnai line 
debouches from the hills upon the Peshin hee has been com- 
— and labour is now concentrated upon the line from the 

tan Junction to Sayid Hamid, where the new entrenched 
position is to be made. As soon as the track to Darwaza is open, 
traffic material will be taken up by train to the plateau, and the 
rails will be laid anne the earthwork, first to Quetta and after- 
wards to Gurkhai. The Bolan Railway will thus serve the 
immediate purpose of enabling the further sections of the Sind- 
Peshin Railway to be laid eyen Letere the Hurnai line is completed. 
As to its future, whether it is to be a 
newly aligned in parts, depends a g 
chief's inspection of it next month. 


ACCORDING to the report of the directors of the Great North of 
Scotland Railway Company, which will be read at the general 
meeting of the prietors at Aberdeen on the 18th inst., the 
mileage worked the company’s engines number 302'25, the 
train mileage was 756,364, the miles maintained being, single 
266°5, double 23°75, a total of 290°25, the cost of which was 
£19,188 19s, The locomotive power cost £19,944 11s.; carriages 
and wagons, £6670 14s.; coal, coke, and wood fuel, £7379 13s. 
The total revenue is £158,642 4s. 4d.; analionee, £82,500 18s. 7d. 
The locomotive department, salaries, office expenses, and superin- 
tendence only cost altogether £468 lls. 7d., presumably including 
locomotive superintendent and assistants. The working expenses 
per train mile are 23°14d.; and on traffic receipts 46°30 per cent. In 
train mi the increase is 26,003 miles over the corresponding 
half-year. e total expenditure for the half-year on revenue 
account shows a decrease of £1642 18s. 1d. During the half-year 
6 miles 440 yards have been relaid with heavy steel rails. 


On Tuesday an electric railway was opened on Ryde Pier with a 
successful series of experimental trips, in the presence of the South- 
West of England Association of Gas Ma: » who held their 
annual meeting at Ryde. The tramway, which runs down the 
pier, has hitherto been worked by horse traction, but some time 
since the directors determined to substitute an electric railway, 
and intrusted the work to Messrs. Siemens and Company. The 

rime motor is a gas engine, which is connected by a belt to one of 
iemen’s shunt-wound dynamos. The current is carried by cable 
to the positive conductor, which isa channel of iron running by 
the side of the tramway, and supported by brackets fitted on the 
— andinsulated. The ordinary rails, which are of steel, are 
for the return current. The current is taken to a motor under 

one of the cars by means of a sliding contact. Each train is 
worked by one of the ordinary passenger carriages fitted with a 
motor, and each is capable of carrying about 13 tons, The 
carriages were driven up and down the railway at the rate of about 
twelve miles an hour. 


Tue Lehigh Valley Railroad Company is supplying its freight 
and ar ge locomotives with a new form of grate, for which a 
number of important claims is made. This new device was 

Isaac W. Swallow, a locomotive engineer on the 
Delaware, kawanna, and Western Railroad. The grates are 
manufactured under the patents of the American Water Bar Grate 
Company, 1123, Arch-street, Philadelphia, Pa. The grate is made 
up of two sections, each operated by a lever in the cab. The 
stationary bars extend the entire length of the grate and are 
hollow, permitting the circulation of water, so as to prevent over- 
heating. Alternate bars may be shifted for raking and cleaning 
the fire, with the results, it is claimed, of effecting a large saving 
of labour over the old method of onan ag The fire can, 
moreover, be cleaned of ashes and cinders by this new device with- 
out disturbing the ere ee The Jron Age understands that 
the officials of the — Valley Company claim that they can 
save with the new grate from 1 to 14 tons of coal in a run of 90 
miles of an e train. The grate has also been used with a 
stationary with different kinds of fuel, and from all accounts 
appears to have given very satisfactory results.” If the Lehigh 
can save 30 per cent. of coal in 90 miles by any alteration in grate, 
the query arises what could have been used before as a grate, 


The American ton is 2000 Ib, and on = 22—that is to say, this 
Grate saves 22 lb. per mile, or about three-fourths of the quantity 
required by an ~— locomotive for doing the whole work. It 
would seem from this that there are margins for improvement still 
available in American locomotive practice, 








rmanent line or even to be 
deal on the commander-in- 





NOTES AND MEMORANDA. 


Ir has been recently pointed out that the number of births in 
France per 10,000 inhabitants has diminished more than one-third 
inacentury., It was 380 in 1771-80, 289 in 1831-40, and only 241 
in 1871-80, 

THE total rainfall at the Ben Nevis Observatory during 1885 was 
146°50in., the largest monthly fall being 24°33in. in December, and 
the least 4°97in. On December 12th there fell 5’34in., and on the 
following day 3°52in., or 8°86in. on these two days. 

In London 2640 births and 2143 deaths were registered last week. 
Allowing for increase vo a gong the births were 215 below, 
whereas the deaths exc by 390 the average numbers in the 
corresponding weeks of the last ten years, and the annual death- 


_ rose to 26°9, and exceeded the rate in any week since March, 


A STRONG and useful cement for connecting ironwork, such as 
the bars in railings, gratings in their settings, and similar purposes, 
is said to be made with six parts of sulphur, six of whitelead, and 
one of borax thoroughly mixed. In applying it, it is wetted with 
strong sulphuric acid. It is spoken of as useful for fastening 
pieces of iron together by a very thin layer pressed between the 
two surfaces, and left a few days to dry. 


AT the last meeting of the Paris Academy of Sciences, a paper 
was read ‘*On the Measurement of the Velocity with which 
Vibrations are Propagated in the Ground,” by MM. F. Fouqué and 
Michel Lévy. They describe an instrument which they have 
invented for the purpose of automatically recording the velocity of 
pro} tion, as well as the intensity and duration of vibrations 
such as those produced by the blow of a Nasmyth hammer. 

It is stated that the ‘‘ Mitis” wrought iron castings-are made by 
melting with the iron, or adding to it when melted, a very minute 
quantity of aluminium in the form of an alloy with cast iron. It 
is known that certain alloys have a fusing temperature lower than 
that of their constituent metals, and this is, it is said, brought 
into use by making the melted wrought iron fluid at a temperature 
much below that at which it would otherwise be viscous. 

A NEW gum solution—Chem. Centr.—consists of two grams of 
crystallised aluminium sulphate dissolved in 20 grams water added 
to 250 grams strong gum arabic solution—2 grams in 5 grams of 
water. Ordinary solutions of gum arabic, however concentrated, 
fail in their adhesive power in many cases, such as the joining 
together of wood, glass, or porcelain; prepared, however, accord- 
ing to the above receipt, the solution meets all requirements. 


A PAPER on “The Preparation of Hydrogen,” by F. Hembert 
and Henry, is given in abstract from the Compt. rend., 101, 797, in 
the Journal of the Chemical Society. Superheated steam is pro- 
jected in fine jets on incandescent coke, and the mixture of equal 
volumes of hydrogen and carbonic oxide which is thus obtained is 
led into a second retort containing some refractory material so 
arranged that the gases pass over a very large heated surface. 
Steam heated to the point of dissociation is driven into this second 
retort, and the steam and carbonic oxide react on one another with 

roduction of carbonic anhydride and hydrogen, decomposition 

ing facilitated by contact with the large extent of heated surface. 

About 3200 cubic metres of hydrogen are obtained per ton of coke, 
and the cost is about 0°015f. per cubic metre. 


AN interesting fact connected with the Lake of Geneva has 
recently been brought to light by M. Hérnlimann, who is now 
preparing a hydrographical chart of the Leman basin. From the 
point where the Rhone enters the lake, to a distance of more than 
six kilometres, the river water, which is denser than the lake 
water, follows a trench in the alluvial deposits which is from 500 
to 800 metres wide, and which, even beyond St. Gingolph, where 
the depth exceeds 200 metres, is 10 metres deep. A precisely 
similar groove has been observed at the mouth of the Rhine, in the 
Lake of Constance, with a depth of 70 metres and a width of 
600 metres; and similar, though less, deep grooves are found 
opposite to the old mouths of the Rhone and the Rhine in the two 
lakes. The greater density of the river water is owing to its lower 
temperature and to the vast quantity of sediment suspended in it. 
The deltas of glacial rivers flowing into lakes differ, then, ina 
remarkable manner from the deltas of most rivers flowing into the 
sea ; the water of these rivers, being less dense than that of the 
sea, spreads over the surface, and thus helps to form bars, 


From M. Konovaloff’s researches into contact actions, published 
in the Journal of the Russian Chemical Society, 1885, the following 
conclusions are noticed by Nature :—‘‘ The capacity of solid bodies 
for condensing gases on their surfaces is generally recognised, but 
their capacity of dissociating them under certain conditions must 
also be recognised now as a property of all solid bodies, although 
shared in by them in different degrees. Platinum enjoys this 
property to a high degree, but also many other solid bodies, glass 
among them, the intensity of its contact action obviously depend- 
ing upon several circumstances—its chemical composition, the 
structure of its surface, and its temperature, as also upon the 
density of the gas it is brought in contact with. It being so, it 
appears possible, in the author’s opinion, that in the dissociation 
phenomena studied by Sainte-Claire Deville—and having so great 
an importance for the theoretical discussions upon the dynamics of 
chemical reactions—the dissociation observed was a consequence of 
the contact action of the solid body. Contact action seems also 
to have played its part in the researches of M. Lemoine on the 
dissociation of hydrogen iodide.” 


SumMine up the researches of Sainte-Claire Deville, Wiirtz, 
Faraday, Ramsay, Berthelot, and many others who have devoted 
attention to the part played by contact action in dissociation, M. 
Konovaloff shows that capillary structure and porosity are not 
necessary conditions in a solid body for producing dissociation ; 
smooth surfaces may also condense vapours and gases, and some- 
times retain them with such a force as to make the disengagement 
of the absorbed gas quite correspond to the dissociation of a 
chemical compound. The character of the surface, having of 
course a great importance, M. Konovaloff has carried on his ex- 

riments so as to study the influence of the character of the sur- 
ace. The first part of his inquiry contains the experiments made 
as to the dissociation of the tertiary amylacetate, the method of 
inquiry being successive determinations of the density of its vapours 
on W. Meyer’s method. The result arrived at is obviously that 
the structure of the surface of the glass which is brought into con- 
tact with amylacetate vapours is of great importance ; but it is 
worthy of notice that the rough surface of the glass-powder con- 
denses the vapour without producing a notable dissociation, while 
the smooth surface of the glass-cotton dissociates it. 


In a paper by A. Naumann and C. Pistor on “The Reaction 
between Carbonic Oxide and Steam”—Journal of the Chemical 
Society—experiments are described made with a view of ascertain- 
ing the temperature at which carbonic oxide and steam react to 
form carbonic anhydride aad hydrogen. The method consisted in 
passing carbonic oxide, freed from carbonic anhydride and oxygen, 
over water heated at 80deg., so as to obtain an approximately 
equimolecular proportion of carbonic oxide and vapour of water. 
The mixed gases were passed through a porcelain tube the tempera- 
ture of which was roughly determined by introducing into it cer- 
tain salts or spirals of various metals; the resultant gas was then 
analysed by the usual methods. The following results were 
obtained :—At 560 deg. no reaction took place, at 600 deg. 2 per 
cent., at 900 deg. 8 per cent., and at 904deg. 10°5 per cent. of 
the carbonic oxide was converted into carbonicanhydride, All the 
conditions which militate inst a reaction between carbonic 
anhydride and hydrogen are favourable to that between steam and 
carbonic oxide, inasmuch as such a change would be exothermic— 
+ 10720 cal.—and the resultant carbonic anhydride is very stable 
at high temperatures, whilst the steam is readily decomposed into 
— and oxygen, the latter of which can burn the carbonic 
oxide, 





MISCELLANEA. 


WE are informed that about 1000 of the lamps at the forth- 
comivg Indian and Colonial Exhibition are to be supplied from 
storage batteries of the Electrical Power Storage Company. 

For many years past the Cockerill Company has been trying to 
convince the Belgian Government that it can make cannons as well 
as Krupp; and now at length the Belgian Minister for War has 
ordered a battery of six campaign guns from the large establishment 
at Seraing. 

A BIG contract is being offered to the brickmakers by the Mersey 
Railway Company. It is for 100,000 tons of brindle and blue 
bricks, for the extension of the line from the Birkenhead Tunnel 
to New Brighton. There'is sure to be a good deal of competition 
for the work between South and North Staffordshire brickmakers, 
and those of the Midland district. Prices have of late years come 
down considerably. Blue bricks, which used to be 30s. or 35s. per 
thousand, are now 20s, or 22s, per thousand. Brindle bricks have 
fallen to 16s. per thousand. 

BurvDetr’s “ Official Intelligence,” of which we have received 
some proof sheets from the issue of 1886, is a very full account of 
every security dealt with on the Stock Exchange, and therefore of all 
the principal engineering works now in operation. It is edited by 
the secretary of the Share and Loan Department of the Stock 
Exchange, and has every guarantee of statistic accuracy. The very 
full statistical and financial particulars given concerning canals and 
waterways in Great Britain, the London water companies and rail- 
way, makes this work useful to engineers. 

ConTRARY to expectations, only one set of the engines required for 
the British war vessels now building has been given to the marine 
engineers of the Clyde. Messrs. J. and G. Thompson, of Clyde- 
bank, are to construct the engines, of 8500-horse power, for the 
belted cruiser Aurora, now being built in Pembroke Dockyard. 
The machinery for the armourclads Nile and Trafalgar have been 
given to London engineering firms, while Messrs. Harland and 
Wolff, of Belfast, have been ordered to supply the machinery for 
the vessels of the Scout class, now under construction at Devon- 
port Dockyard. 

AT the annual meeting of the London Sanitary Protection Asso- 
ciation, it was stated that the number of members is now over 
1000, and the total ber of inspecti made during the year 
1264—a large number having been made in the suburbs of London, 
and several in the country, including that of Eton College and other 
large public institutions. Unfortunately, the general character of 
the houses inspected was as i itary as ever, only 5 per cent. 
being found in perfect order and 9°5 per cent. in fairly good order, 
whilst in 60 per cent. foul air was escaping directly into the house, 
and in 24 per cent. sewage was partly retained underground by 
my or choking of pipes. Tie report showed a balance in hand 
° 2 

THE first of the honours connected with the Mersey Tunnel fall 
to Mr. Charles Douglas Fox, C.E., the principal engineer of the 
work, her Majesty having conferred a knighthood upon him. His 
father, Sir Charles Fox, the constructor of the Crystal Palace, was 
the engineer—assisted by his sons—of the pneumatic railway, 
which was the first scheme projected for passing beneath the 
Mersey. That was authorised by an Act of Parliament in 1868; 
but it was soon after abandoned in favour of the steam railway. 
Sir Charles Fox withdrew from the undertaking in 1870, when 
Mr. Charles Douglas Fox took up the work, which was brought to 
a ful ion in January last. Mr. Brunlees was asso- 
ciated with Mr. Fox in the construction of the tunnel. 

At the last meeting of the Manchester Association of Engi- 
neers, Mr. Ald. Bailey, the president, in the chair, the proceed- 
ings, in the absence of the paper set down to be read, took the 
form of a book review evening, and the president introduced the 
work recently published by . Jeans on the ‘‘ Commercial 
Supremacy of England as a Manufacturing Country.” In the 
course of the discussion which followed, the president remarked 
that it was not always the superior excellence of any particular 
class of manufactured goods that commanded a market, but very 
frequently the superior methods of selling and introducing such 
goods to the market. Mr. Thos. Ashbury, C.E., urged that if 
England was to maintain her supremacy as a manufacturing 
country it must be by the excellence and soundness of the goods she 
produced, and Mr. Nasmith touching upon ther point involved 
in the question, suggested that the existing system of mineral 
royalties, at times like the present, tended to cripple the develop- 
ment of the iron and coal industries of the country. 


THE Admiralty have accepted the tenders of Messrs. Maudslay, 
Sons, and Field, of Lambeth, for the engines, boilers, and 
machinery of her Majesty’s ship Nile, first-class armour-clad, of 
12,000 tons, now building at Pembroke ; and of Messrs. Humphrys 
and Tennant, of Deptford, for the engines and machinery of the 
twin-ship Trafalgar, now in course of construction at Portsmouth. 
The propelling engines are to be of the minimum collective power 
of 12,000 horses, with steam at 135 1b. pressure, and it is expected 
that with this power the vessels will attain a speed of 16 knots. 
The contract power of the new ships is the same as that of the 
Renown and the Sans Pareil, building on the Tyne and the Thames, 
which are being engined by Messrs. Humphrys and Tennant. 
Great, however, as is the indicated horse-power of the new armour- 
clads, their engines are dwarfed by those which have been supplied 
by Maudslay’s for the Italian armour-clad Re Umberto, These 
are of the enormous collective power of 19,500 horses, and are 
greatly in excess of anything attempted up to the present time. 

An Austro-Hungarian petroleum company has obtained the con- 
cession for transporting petroleum from the great wells in the 
Caucasus district to Europe by railway or boat. The company has 
already distributed two hundred large tanks along the Baku- 
Batoum Railway line, and pipes are laid from Batoum Station to 
the pier, where the oil will be run into boat tanks specially con- 
structed for the purpose. Three million ‘‘poods” oi: petroleum 
are ready for transport. The introduction of Russian petroleum 
into Austria, which is chiefly undertaken by Hungarians, who work 
two very a oil refining mills at Fiume and Pesth, besides 
fourteen smaller ones, has given rise to a conflict between the 
Hungarian and Austrian Ministries which threatens to prevent the 
renewal of the ten years’ Commercial Treaty. At present 
Caucasian petroleum pays a duty, as raw oil, of from sixty-eight 
kreutzers to two florins per hundred kilogrammes, according to its 
illuminating power, whilst it is really half-refined, so that all the 
Hungarian refineries make a large profit from the difference in 
duty between raw and refined oil to the detriment of the Galician 
petroleum industry, and the import of refined American oil, in 
which Trieste is largely interested. 

VIENNA has been looking forward for some time to seeing its two 
principal theatres, the Opera and the new Hofburg, lighted by 
electricity. After the offers of several speculative companies had 
been refused by the Government, proposals were at last made that 
the British Continental Gas Association should take the matter 
up. As the Association possessed the necessary funds and enter- 
prise, a contract was soon signed, and the Association purchased a 
site for a station close to the new Hofburg. Its plans were 
approved by the authorities, and permission was given to work. 
‘Atter allowing all these preliminaries, however, Baron Orezy, the 
Hungarian Minister resident in Vienna, has now suddenly appealed 
against the permission, on the ground that the back of his offices 
faces the proposed central station. The house which the Associa- 
tion bought is an old house with very thick stone. walls, as is also 
that where Baron Orczy has his offices. The effect of the Mini- 
ster’s appeal is that the completion of the new theatre is now post- 
poned indefinitely, as nothing can be done until a central electric 
station is built, The Viennese are not very well pleased with the 
Hungarian Minister for his dilatory appeal, and they are remarking 
that the people of Buda-Pesth would take it very ill if influences 
—= Vienna interfered with any much-desired public work of 
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THE JAMES WATT DOCK, GREENOCK—CAISSONS. 
(For description see page 206.) 
LONCITUDINAL SECTION OF CHAMBER __ SECTION OF ,QUAY WALL 
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HARBOUR 


cills and stop quoins is prevented by the keels being of tapered 
form, which insures a clearance of an inch or more between all 
the meeting faces when the caisson is being hauled into or out 
of its recess, A subway passes under the western entrance of 
the dock, so as to afford a passage from one side of the dock to 
she other when the entrance is open. 

The members of the Iron and Steel Institute also witnessed 

the working of Mr. Kinipple’s travelling and folding bridge, 
shown in the above longitudinal and transverse section. It 
affords communication across the entrance—103ft. wide—to the 
West Harbour, seen in the general plan, but not forming part 
of the Garvel Park works, and is claimed to be the cheapest 
—~ bridge ever erected of such a spsu. In this case, a 
swing bridge would have been most inconvenient, besides cost- 
ing at least three times the amount and occupying a large space 
of the quay, which by this arrangement is kept clear of any 
obstruction. The bridge, 20ft. wide and 32ft. high, weighs 
375 tons, of which four-fifths are water. It runs on a roller 
path constructed of longitudinal and cross beams, with two iron 
rails about 213ft. long and 17ft. apart between centres, consist- 
ing of square bars rivetted to the plates, and screw-bolted 
down to the bearers. There is a depth of 16ft. of water over 
them at low, and 26ft. at high water, while the deck or plat- 
form is 6ft. above high water when in position. The construc- 
tion is such that, in the event of an accident, which is not 
likely to occur, a rail may be replaced by divers, The roller 
path rests on the heads of heavy piles, which were driven to 
accurate levels, being just tapped as the desired level was ap- 
proached. The roller path, previously built complete in the 
graving dock, was then floated out by means of hens barges. 
The bridge itself was also built complete in the graving dock, 
floated out, and towed down to its position, when it was sunk 
on to the rails, being guided into position by the aid of divers 
as the tide fell. Scrapers are fixed in front of the rollers to 
clear off any obstacle ; and it is found that the bridge will work 
with a considerable amount of thick mud, the rollers having 
far less to contend with than those under gates. 
_ The bridge, which is constructed for heavy locomotive traffic, 
is moved along bodily backwards and forwards by means of 
endless chains running over sheaves on each side of the recess, 
112ft. long by 24ft. wide by 30ft. high, under the quay, where 
it is received when the entrance is open. The chains are actuated 
by hydraulic hauling machinery in the nature of a winch, made 
by Tannett and Walker, of Leeds, the working pressure being 
about 750 1b. per square inch. The action of the rising and 
falling platform is exactly like that of parallel ruler, motion 
being given to the members by the ends of the platform coming 
into contact with curved and inclined plates while the bridge 
continues to travel. As stated above, the weight of the moving 
bridge is 875 tons; and the effort required to draw it along is 
70 tons, The superstructure is formed of three piers, tied to- 
gether at the bottom by lattice work and at the top by girders. 
Like the caisson, the bridge can be opened in three minutes at 
any state of the tide, the handrails folding down with the plat- 
form. The total cost of the bridge was £12 000. 

The steamboat quay, about 1000ft. long, has lately been 
straightened and considerably widened at a cost of about 
£40,000, the railway connections having been extended along 
the quay and across the bridge. Drawings are also being pre- 

for a new and extensive shed on the same quay. Mr. 
ethven, the assistant harbour engineer, has made an effective 
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bird’s-eye view in water colours of the whole works; and it has 
been skilfully reproduced by chromo-lithography by Messrs. 
Maclure and Macdonald, of Glasgow. 








PREGARDIEN’S BOILER. 

THE accompanying sections show two forms of an externally- 
fired boiler, designed and made by Herr Pregardien, of Deutz, near 
Cologne. The object of curving the pipes conrecting the upper 
and lower cylindrical shells is to allow play for expansion and 











contraction, and also to afford better and more easily made 
joints by introducing the pipes normally instead of more or 
oo tangentially. The grate, both single and double, is stepped 
with air spaces between the bars, for burning slack or inferior 





fuel. Boilers of this kind have now been in use some years, 
some of the first having been exhibited at the Diisseldorf Exhi- 
bition in 1880, and high claims of economy and accessibility 
made for them. We are informed that one of these boilers is 
in use at Messrs. Van Der Zyppen’s ironworks, Deutz, where 
the Brunon process of making railway wheels by hydraulic 
pressure with closed dies is carried out on a large scale. 








LAUDER’S LUBRICATOR. 

Tue sight-feed lubricator, illustrated by the accompanying 
engravings, is made by Mr. Lauder, of Seedley-grove, Pendleton, 
Salford. It consists of a light metallic drum surrounding the 
shaft to be lubricated. Within this revolves a disc attached to 
the shaft. This disc revolves in oil in the drum, as seen at B 
and D, Figs. 1 and 2. Within the upper part of the drum is a 
small tray, to which is attached a delivery pipe. A scraper is 
placed near the upper part of the disc—as seen in Fig. 2—and 
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this scrapcs oil off the disc as it revolves, and drops it into the 
small trays, whence it passes to the delivery spout. On the 
other side of the bearing is an amular case into which the used 
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PIPE CONNECTING 


oil passes, and is re-conveyed to the main case by a connecting 
pipe. The lubricator is in use in several places, and as it gives 
no trouble is favourably spoken of. 








STEAM Power FOR ELEctTRIC LIGHTING AT THE COLONIAL AND 
INDIAN EXHIBITION.—Messrs. Davey, Paxman, and Co., engineers, 
Colchester, who supplied the whole of the steam power for driving 
the electric light machinery at the last three exhibitions at 
Kensington, have been retained for the same p e for the whole 
of the indoor lighting at the approaching Colonial and Indian 
Exhibition. The steam power required amounts to 1200 indicated 
horses, and will be supplied by nine sets of engines comprising 
six types, namely, one compound semi-fixed engine whose boiler 
has 670 square feet of heating surface, and working at a pressure 
of 1201b. per square inch ; two sets of compound horizontal engines, 
three sets of vertical compound high- engines, all of different 
sizes; one compound horizontal girder engine; two pairs horizontal 
simple engines. The steam will be supplied to the semi-fixed 
—— its own boiler, while that for the other eight will be 
genera’ in five boilers at 1201b. pressure for the compound 
engines, and in six boilers at 901b. pressure for the simple 
Twelve boilers in all, Although 1200 is the power estimated for, 
the engines and boilers supplied will, without any difficulty, give 
considerably more than this. There is every reason to feel confi- 





dent that the eminent success of the machinery at the last three 
exhibitions will characterise it this . 
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bad. Africa slightly increases this total. But the rest of the | ticular countries, because in the course of international chang 
LETTERS TO THE ED ITOR. world, the new pon Fm the colonies, and dependencies, to some | many transactions with one country may be balanced > a 
[We do not hold ourselves responsible for the op sof our extent redress the balance, which remains for the whole world | actions with another owing to dealings between the two. Surely 
Correspondents. } £115,000,000. A most impossible result. ** Trader” means to ask, not what is the ‘‘m ” of an excess 





TRIPLE EXPANSION ENGINES. 

MONSIEUR,—J’ai vu avec plaisir = vous aviez bien voulu, dans 
le numéro du 19 Février courant de votre estimable journal, ap- 
porter quelqu’ attention aux considérations developpées dans ma 
brochure sur les machines a triple expansion. Je tiens toutefois 
& me justifier d’une erreur dont vous m’accusez, erreur qui n’existe 
pas, et qui provient de la facon différente dont nous envisageons 
la question, 

Vous dites dans votre article que j’ai oublié de comprendre, dans 
mes calculs donnant la surface condensante de chaque cylindre, 
les surfaces des pistons. Il n’en est rien, et je tiens 4 démontrer 
que l'on ne doit pas, dans ce calcul, faire entrer, comme vous l’avez 
fait, deux fois la surface de chaque piston, plus les fonds des cy- 
lindres. En effet, nous voulons rechercher quelle est, pour une 
course compléte de chaque piston, la surface condensante. Elle se 
compose évidemment pour chaque cylindre, au moment oi elle est 
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maximum—c’est A dire i bout de course—de la surface latérale du 
cylindre =, plus celle du piston S, plus celle d un fond S, soit de: 
(= + 2S) HP. cyl.; (2 + 2S’) MP. cyl. ; (= + 28") LP. cyl. 
Nous n’avons pas du tout a faire intervenir l’autre fond du cylir- 
dre ni la surface supérieure du piston, qui, pendant la course con- 
siderée, ne sont pas en contact avec la vapeur et ne peuvent par 
conséquent agir pour la condenser. Partant de ces données, il en 
résulte que les chiffres des surfaces condensantes donnés dans ma 
brochure sont absolument corrects. — 

Comme vous le remarquez, je n’ai — tenu compte des surfaces 
refroidissantes que peuvent présenter les conduits de vapeur, parce- 
que leur longueur et leurs dimensions varient avec les différents 
types de machine, on ne peut les faire entrer dans un calcul exact. 
Je reconnais toutefois qu’ils peuvent dans certains cas diminuer, au 
point de vue du pouvoir condensant, les avantages des machines a 
triple expansion. 3 

Par simplification, j’ai également supposé que la pression finale 
dans un cylindre était la pression initiale dans le suivant. L’erreur 
volontaire ainsi commise est négligable, et loin d’étre en faveur de 
la thése que je soutiens, elle en diminue un peu les résultats. 

Nantes, France. M. DEMOULIN, Ingénieur E.C.P. 





FREE TRADE AND ee. — 7 
R,—Referring to the article head Trade and Finance” in 
te Daily News of 1st inst., for which we supplied the leading 
figures, we trust the enclosed schedule will interest you and con- 
firm our view of the importance of India as a principal field for 
the iron trade of this country :— 
Trade of British India wot, the whole World. 


&. 
Total imports 39,612,362 


From United Kingdom alone 28,904,389, or 77°24 °/, of total 
Totalexports .. .. .. -- -- 56,910,081 * 
To United Kingdom alone .. .. 28,832,281, or 50°73 */. of total 
1882-3. 
‘5,868 
Totalimports .. .. .. .. .. 65,548, 
From United Kingdom alone 45,149,633, or 72 55 °/, of total 
Total exports .. .. .. .. .. 84,527,182 os 
To United Kingdom alone .. .. 35,620,484, or 42°21 °/, of total 
During the decade 1873-83 the foreign trade of Bombay increased by 
57 per cent., while in.the same period that of Karachi increased by 
89 per cent. : ’ 
Indian Railways. 
1874. 1883. 

Miles .. .. 6,278 10,447 
Tons carried ~ 4,696,624 -- 17,089,264 
Capital... .. .. £101,324,000 .. £148,305,646 
Net receipts .. .. £3,969,439 £8,427,609 
Per cent. net earned o1 

WE ww es oe te 392 = 5°63 
Cost per mile 16,1 a * £14,197 

£1,942,0r12°/,..  . _ 


Decrease in cost per mile. y ’ 
Increase, 4169 miles, at a cost of £46,981,616—£11,269 per mile; 
nerease in length, 66} per cent.; increase in net iucome, 31 per cent. 
The latest authenticated particulars we have are :— 
Imports into India, 1882-83. 


Iron and stee’—167,741 tons (of which we:e imported 


from Belgium 3553 tons) .. - 2,0:3,906 
Machinery aud millwork = 1,342,393 
BEORGIIEINS. «5 wo os. on 60 ss 06 06 00 . 791,791 
Railway and telegraph mate:isl—J35,566 tons - 2,118,085 


Bo.tiinc AND LowE. 
2, Laurence Pountney-hill, London, March 4th. 





Sir,—Your correspondent, “Trader,” is not a Protectionist— 
with like truth I can say that I am not a Free Trader. I recognise 
that there are deplorable evils in our industrial condition ; that 
the body politic is out of joint at many points, and that strenuous 
efforts to set it right are called for. But it is one thing to admit 
the existence of evils and another to approve of any suggested 
remedy ; one thing to admit the co-existence of Free Trade with 
widespread misery, and another to admit that they are related as 
cause and effect. A strange slip in “Trader's” last letter first 
attracts attention: ‘‘No sane man will say that England had to 
pay £45,000,000 for carrying, &c.” Of course not, but many sane 
men will conclude that if England did the carrying she was paid 
not £45,000,000, but a tidy sum for the job. 

In my own affairs I consider that excess of receipts over out- 
goings constitutes profit and income; and it requires pretty strong 

roof to believe that it is the exact opposite witha nation. But 
fet us examine the res. In ten years, 1874-83, British imports 
exceeded exports by £1,105,000,000; and besides, we im more 
bullion than we exported by £13,000,000; total, £1,118,000,000. 
Does Mr. Muir think that in, say, the last fifteen years, we have 
sent abroad securities equal in amount to the whole capital of our 
railway system and the whole national debt? Or does “‘ Trader” 
suppose we sent abroad “‘gold in the larger sense of money,” what- 
ever that sense may be, to any such amount? And further, it 
must be remembered that the process has, on the same showing, 
been going on for the whole of the current century. Again, sending 


capital abroad is the exact contrary of sending interest-bearing 
securities abroad. ‘‘ Trader” seems to confuse the two operations. 
ing to the figures: ing to the latest available 


igu 
returns, the total of the imports of all the countries in Europe is 
valued at 1277 million pounds ; the exports, at 1036; showing what 
“* Trader ” callsan adverse balance of £241,000,000. Looking more 
into detail, the three countries selected by “‘ Trader” are little 
better off than ourselves, with a collective deficiency of some 
£85,000,000. Germany does better with over £2,000,000 excess of 
exports, though her satisfaction must be alloyed by finding that 
the excess is made up by exports of bullion; other commodities 
balancing within £500,000. Russia and Austria are better off (”), 
but it is not till we come to Montenegro that we find the real 
thing—exports ten times the value of imports! What a blessed 
guuntry | Europcar ¢x,orts, we baye seen, are £24!,100,C00 ty the 


The plain meaning of it is, that when the whole world is taken 
into account the two sets of figures are two different valuations of 
the same identical goods. If ‘‘ Trader” had looked a little more 
closely into the returns of the particular countries he chose he 
might have found this out. The English return of goods exported 
to France in 1883 is £17,600,000 ; the French return of goods im- 
ported from England is £27,600,000. Contrariwise with the goods 
we ao from France, the English figures are £38,000,000 ; the 
French figures, £36,000,000. Do the goods gain value while at 
sea, Mr. ‘I'rader? 
But it by no means follows that the trade of any given pair of 
nations is complete in itself ; —- to the Clearing-house 
are not wanting to international trade. France imports from 
Russia ten times, from Italy three times, the value of her exports 
to those countries, and who shall say exactly how these amounts 
are liquidated beyond noting the coincidence that the excess of 
English exports to Italy is near the figure of the excess of Italian 
exports poy ver ? But it happens that in this particular case of 
France and England we can put our finger on one chief item in the 
account. France imports from British India £9,000,000 above the 
value of her exports. But, dear me, I have proved too much; the 
balance is the other way now—37 to 36. One question more : 
How are expenses of Englishmen wintering at Cannes, or of 
Americans doing Europe and taking passage by our Atlantic liners 
paid for? Proximately in paper; that is, by promises to send 
— which in due course it is to be hoped do come and swell our 
reights. Alas! the causes of our present discontent lie too deep 
to be removed by taxing Solingen swords or scissors. 
Kensington, March 3rd. W. AS, P. 


Sir,—Mr. Wm. Muir’s inquiry as to the extent to which our 
imports are paid for by the export of interest-bearing securities 
raises a question of some importance. No statistics give the 
answer, so far as I know, but there must be many men who could 
give a reliable opinion. Mr. Goschen, for i , orany of the 
great bankers, would surely be able to give an answer broadly 
correct. I imagine, however, that there is not any considerable 
export of securities, though some time ago there was said to be an 
extensive transmission of theirown Government securities back to 
the United States. This would go some way to account for the 
excess of American imports. But observe that there is no loss of 
national wealth in exchanging these pieces of paper for, say, 
American wheat. The paper is merely the acknowledgment that 
at the time of the Civil War certain English goods—guns or the 
like—were sent to America without being paid for, either by goods 
or gold. In consideration of this a certain smal] quantity of goods 
has been sent to this country every year, under the name of 
interest. The piece of paper still represents a right to this annual 
tribute, and such tribute is only a fair equivalent for the English 
goods originally sent out. Sup these latter were worth £1000, 
and the U.S. bonds by which they were directly or indirectly paid 
for bear such interest as is represented by an import of American 
goods every year to the value of £50—i.e., when landed in England. 
Such bonds, we will suppose, are worth £1000 on the English Stock 
Exchange. Now, suppose an American buys them, and sends over 
£1000 worth of wheat, or of anything else, to pay for them. 
England is none the poorer for the transaction, for she has but 
exchanged promises to pay interest, worth £1000, for wheat worth 
£1000. The English guns of 1862 are at — for in full, and 
although the imports for this year are swelled and reduced in all 
future years, it passes my understanding to learn how England is 
a penny the worse because America has at last paid us £1000 down 
hme | of a yearly interest for the use of it. 

Suppose, on the other hand—though I fancy the case is a very 
unusual one—we import £1000 worth of German manufactures 
and pay for them by English railway debentures. A debenture is 
only a promise to pay interest for money lent, and the importer of 
the goods might equally well pay for them by a bond of his own, 
drawn up ad hoc, though, as a matter of convenience, he buys and 
sends away someone else’s bond ins of hisown. The interest 
is but fair equivalent for the goods which represent a sum down. 
The German has obligingly invested capital in England to the 
extent of £1000; in fact, he has lent us money in the form of 
goods, the price realised for which, in Ensgland, will be at once 
invested by us, after our manner, in appliances for making more 
goods than are wanted. Year after year our exports will be 
swelled by the goods we send away as interest for the loan, and 
“Trader” will be happy, though it is possible that after a time he 
will get slightly wiser, and exchanging a very large fallacy for a 
rather smaller one, will begin to grumble that we are sending 
goods out of the country without getting anything in exchange. 

I have no reason to suppose that Mr. Muir has overlooked these 
facts, but I must ask him tw recall his statement that “ M. H. K.’s 
demonstration that we do not pay for our excess imports in geld 
will do little to end the present discussion unless he can also show 
that we do not pay for them by the export of interest-bearing 
securities,” for I think it has been shown, not that we make no 
such exports, but that it is immaterial if we do, and that their 
existence, real or supposed, need be no obstacle to the much-to-be- 
desired ending of the discussion. 

As to “Trader.” “Trader” is not an edifying — yates a 
with. Not to know when you are beaten is an English quality 
most becoming in a patriotic Fair-Trader, but to open fire on your 
enemy after throwing your arms down, is neither war nor logic. 
‘“* Trader” said we paid for the excess imports “‘ in English gold.” 
I said we did not, and gave reasons. In alternate sentences he 
accepted the refutation, and went hammering on at his arguments. 
This time—Feb. 26th—he begins by denying that he ever said that 
“huge sums of English gold go out of this country and never 
return to it.” Of the ingenuousness of this denial your readers can 
judge. Then—next sentence—“ I do say that gold is very often 
drained out of this country, and that to stop this drain the Bank 
of England has to take special precautions ”—whereupon I may 
add, it all comes back again, the ‘* precautions,” and the “ drain,” 
and the return, having as much to do with the question we are 
supposed to be discussing as postal statistics of the number of 
love letters imported and exported might have. Then—next 
sentence again—“‘I have, however, the word gold in the 
larger sense of money, as well as the smaller one of precious 
metal.” Here is unconditional, if dignified, collapse, and one 
begins to wonder what the rest of the column will be about. But 
“Trader” is on his feet again directly, ‘If it will simplify 
matters I am willing to concede for the sake of argument that not 
@ sovereign ever meen ag oe ra —_ to any other, My 
propositions are entirely i: ent o, g tion.” Why, 
they were based upon it. ‘‘ Trader” really ame unable 4 

te his own arguments, for his letter ends with the sentence, 
“T have waived the question, in deference to your corre- 
spondent’s wishes. ill he, in return, confine his attentions to 
explaining what is the meaning of the statement that £33,000,000 
var goods exported sufficed to buy £78,000,000 worth of goods 
im) i 


“Trader” has just before argued at length that no allowance 
for freight or profit taken off the value of the imports can make a 
balance between such figures as these, and it is difficult to believe 
that he does not still suppose us to pay in some way for the 
difference. In spite of the express disclaimer, his gold-ghost is 
not laid, or even *‘ waived.” He evidently attaches no importance 
to the explanation that the difference is the tribute we receive in 
the shape of interest upon investments abroad—that is, rent for 
the use of English goods long since sent abroad without payment. 





some of it may be the payment of old debts—goods sent to redeem 
old promises to pay interest—is not likely to impress him more 





strongly. Neither, I suppose, will it avail to tell him that he must 
tahe tue total imports and experts, not those from and to par: 


If he did he would surely allude to it here. The explanation that | His 





of imports, but what is its effect upon our industrial population, 
The meaning is plain enough. Other countries owe we ol send 

in payment. The effect wae our industries is quite another 
question, but I will not argue this until we are agreed about the 
**meaning.” There can be no profit in a discussion broken at 
every step by the resurrection of a thrice-slain fallacy or by funda. 
mental differences as to the meaning of the facts. As I am now 
dealing partly with a correspondent who signs his name, I will, 
with your permission, abandon initials. Marx H. RoBINSoN, 

Surbiton, March 3rd. 


WAGES, 

_Srk,—I have lately read the articles in your valuable paper 
giving average wages paid in ironworks, machine shops, and 
oy i on the Continent, I _ tabulated a list showing the 
prices I am at present paying for such engineering labour in thi 
district, and I have also worked out the different = Bo at the dif. 
— ee a r a standard being fifty-four 

ours per week. Perhaps it may be so interesting to to all 
such a tabulated list to appear in your —" vonngieniaceed 





Enoiisn WaGEs. 
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~ Gro, Heaton-Dacuis, “ 
Mem. Inst. C.E, and M.E, 
St. Helens, Lancashire, March 2ad. 





AMERICAN BRIDGES 
S1r,—I am not specially concerned to defend Professor Waddell. 
attack on European bridge building, as compared with 
American, can only make those smile who know that nearly all 
the calculations for American bridges are made by imported 
German “Teckniker.” But if his attack is considered of enough 
importance to need a reply, it woutd surely be well to select for 
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the defence of English engineering a man who at least knows how 
to draw a stress diagram, and also knows the distinction between 
+and—-, The naiveté of “R. H. G.’s” constructions in graphics ie 
now well understood by the British public, and we all enjoy them 
heartily as good jokes ; but your paper is read pee marin dar the 
other side of the water, and this article of last week may be taken 
seriously by some American engineers who do not know Mr. Graham 
as we do, and it may thus bring discredit on us. : 

In Fig. 2 Professor Waddell assumes that the tie rod J H is so 
constructed as to be incapable of resisting any thrust of a magnitude 
worth taking into account in the calculation, He also assumes 
that there are no bending moments at the bases of the columns. 
On these assumptions his solution of the problem is strictly correct. 
Mr, Graham attempts to disprove it by one of his fancy stress 
diagrams, He pr to draw a diagram based on the assump- 
tion that K is a pin joint at which are jointed not only J K and 
GK, but also F K and BK as separate links. That is, he over- 
looks the fact that F K H isa beam, which reacts at the joint K 
against the force P!, altering by the amount of this reaction the 
resultant of the forces along J K and G K, and also transmitting 
some of the wind force P! to the joint H. Mr. Graham’s struc- 
ture in which F K H is not a beam but two separate links pinned 
together at K would, I fear, have just as little stability as his 
wonderful theories of graphic construction. The true graphic 
solution of this problem may be interesting, because the method 
of dealing graphically with beams when they occur in beam struc- 
tures is not conmenly shown in books. I therefore give it here. 
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It consists in substituting for each beam a triangulated pin joint 
frame, such as EF on the one side and AB on the other. The 
drawing of the stress diagram then becomes easy. It is shown in 
the sketch. The order in which the joints have been taken in 
drawing it is 6OF; 56FE; 45ED; DEFOCD; 34DCB38; 
23BA2. The last point A determined should lie on the line 
through O in stress diagram parallel to OA in frame diagram if 
the drawing has been accurate. The stress lines belonging to the 
imaginary triangles added are shown in light lines. Those of the 
actual beam frame are shown in heavy lines. To complete the 
latter, the points 3C have to be joined. This is the resultant of 
3B. BC. The points EF AB in stress diagram are only imaginary, 
their positions on the verticals D E, 4 F and C B depending on the 
shapes of the triangles E F A B imagined added. 

Mr. Graham’s mistake in his attempted disproof of Professor 
Waddell’s solution of Fig. 4 is still more wonderfully elementary. 
His simple-minded unconsciousness of the fact that the moments 
calculated from the applied forces on the two opposite sides of a 
section are of opposite signs will amuse Professor Waddell so much 
that I doubt whether he will even lose his temper over the 
criticism. 

Mr. R. H. G. should have written —-(Vs-}Pd) = V(b—s)-4Pd. 
This he would then have found to reduce to Pd = V b, which is 
correct, Rosert H, SMITH. 

Mason College, Birmingham, March Sth. 





PILE DRIVING. 

Sin,—In answer to Mr. Donaldson’s letter in your issue of 
February 26th, I should like to put before him a few expressions 
showing my method of calculation with reference to the strains in 

viles, and apply them to one or two of his numerical questions. 

y former letter was not a treatise on pile driving, but a reply to 
a so-called “* problem” of his, to show the absurdity of the sugges- 
tions contained in it, and that there was reallyno problem. I hope 
by this time Mr. Donaldson has been able to grasp my sentence, 
which he calls ‘‘ unintelligible.” Let W= weight of monkey, 
hk = height of fall, A = sectional area of pile, E = its modulus of 
elasticity, P = maximum pressure between monkey and pile, L= 
length of pile. The greatest value of P will occur when the resist- 
ance of ground is so great that there is no advance of the pile, in 
which case Wcke Px Lh (1) 


ES EC? Wie: 
all the quantities being taken for the same units of weight and 
128. 
. pplying this equation to Mr, Donaldson’s numerical ques- 
ious ;— 
(a) W=2 A= 4 A=1 L= 16 
(}) W=1 h=16 A=1 L=16 
(c) W= a= 4 
(4) W= h=16 
we have from above equation : 
paa/2WhEA 
~~ 


which gives, taking E = 72,000, e 
(a) P = 268 tons; (2) P = 380 tons; (c) P = 536 Ver 


(a) P = 760 ae 


which answers the questions, showing that in (a) and (b) the piles 
could not bear Ge cnn, and that (ec) mh ou yl a 
pile than (d). 

From the above I hope Mr. Donaldson can see that the circum- 
stances are limited, not by the momentum of the monkey which 
varies with W x 4/h, but are limited by the product W x h. 


When a pile is driven a distance d by the blow, we have approxi- 
mately 


= Px L 
Ww xh=oyexatFxd ~«e 

taking F = resistance of the ground during the advance, This 
equation gives 

pa, /iWIEL, BES 

L ce 

During the advance of the pile it will accelerate, reach a maximum 
velocity, and finally be arrested, F being less than P calculated 
from (1). - And in reality the resistance of the ground will be some- 
what than F, in equation (2), and the maximum 


between monkey and pile somewhat greater thanF, Hence I have 
called equation (2) approximate. 


In answer to another question, I may say that in writing 
nv= Wy/ 2H (which equation is quite true) we do not equate 


& momentum with a weight, 
March 8th, 
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GOOD AND BAD WORK, 

S8rr,—In your this week’s issue I read with great interest the 
continuation of discussion on good and bad work. I wish to 
correct some reflections of ‘Fair Play” on my remarks, 


(1) The price of good work : I referred to machine work, and feel 
convinced I am right. By working with a wae system of cutters, 
the finishing cutter always coming in for first or second cutter, 
interchangeable work, such as described by your correspondent 
** Fuse,” is easily and readily turned out at cheaper prices than 
any work which your correspondent “G. B.” so justly condemns. 
In fact, his letter so thoroughly rehearses my past experience that 
I think he must have had the same difticulty as I in putting down 
o use of the inevitable file and the hammer to bring things into 
shape, . 

Another point on which ‘ Fair Play ” misunderstands me is the 
remuneration to foremen. I did not wish to imply that a young 
man should be satisfied with his position, but that should be no 
object to his employers. I pay my foreman and assistant-foreman 
very high wages, comparing the hours which they work. 

A point raised by “‘ Fair Play ” is the piece-work basis for turn- 
ing out work. This accounts for a lot of bad work. Whatever 

ce is set down, the men will always wish to have more money. 
son may be behind with petty obligations, family troubles, &c., 
and will strive their utmost to make it up by higher weekly 
receipts through piece-work, e work must suffer in conse- 
quence. Viewing is all very well, but good viewers are scarce, 
and a conscientious piece-work viewer would have many a difficult 
and cruel task at the end of a week. My belief is that if the 
viewers of some of the piece-work factories that I have seen were 
to do their duty, there would be an end of paying wages for that 
week. Your article on ‘‘ Work and Wages” touches up a good 
many points in connection with good and bad work. I would 
advise Mr. Swift and his society to provide their members gratis 
with aset of rules or gauges, divided to decimals of aninch. The 
men would then have a much better chance of showing what they 
could do. Some men engaged in my factory to do work, &c., where 
thousandths of an inch were in ideration black- 
smiths’ rules, some 2ft. long, and to cure this evil I provide 
henceforth every man with a rule or gauge of latest pattern. 

I have just completed my catalogue, and send you one thinking 
it may interest you. It was in the press when your article on 
** Catalogues ”—which was quite re However, I 
think you will find I come very close to your description. 

Aston, March 8th. A WorKER. 








THE WATT AND THE JOULE PRACTICAL ELECTRIC UNITS. 


S1z,—Allow me to correct an error of terminology in the valuable 
article on ‘‘Testing the Commercial Efficiency of Dynamo 
Machines,” in your last issue. 

Mr. Kapp says, since the unit of current is 10 ampéres, and the 
unit of electro-motive force 10—® volts, and since the product of 
the two must be equal to the erg, we find that one watt equals 
10° ergs. Now the product of 10 ampéres into 10—* volt is cor- 


___lerg lute electro- ic uni 
rectly iia. or one absolute electro-magnetic unit of 


— on the C GS system—a unit which has not received a name. 
he volt-ampére or watt, which is the practical electric unit of 


power, or — rk i, therefore wane - 





0’ 
ime ime in seconds. 
second, or joule, i.e. the practical electric unit of work, which is 
equal to 10° ergs. 

Electrical work is very commonly expressed in watt-hours, and 
thus the joule or ait our is a unit not often used. The dis- 


tinction between power and work is so often lost sight of that the 

present correction may be of value to some of your electrical 

readers. Desmond G, F1tz-GERALD. 
Brixton, March 9th. 


TESTING THE COMMERCIAL EFFICIENCY OF DYNAMO MACHINES. 


Srr,—In Mr. Kapp’s description of the tests carried out at 
Messrs. Mather and Platt’s works on the two Edison-Hopkinson 
dynamos, which appeared in THE ENGINEER of last Friday, he 
gives at page 195, second column, the E.M.F. of Latimer Clark’s 
cell as 1°453 volts. Now, in the report issued by Messrs. Mather 
and Platt it is stated that Lord Rayleigh’s determination of the 
ohm and of the volt have been taken and not the B.A. units, con- 
quently if he accepted their resistances of the armature and 
field-magnets, &c., as stated in legal or in true ohms, the E.M.F. 
of the Clark cell used in connection with the experiments would 
of necessity also require to be reckoned in legal or in true volts, or 
about 1°12 per cent, less, say 1°441 legal volts. See Lord Rayleigh’s 
latest communication to the Royal Society, January 21st, 1886, 
wherein he gives the E.M.F, of a standard Clark cell as being on 
August, 1885 = 1°4537 B.A. volts, ANDREW JAMIESON, 
College of Science and Arts, Principal, 
Glasgow, March 8th, 


It isthe volt-ampére 








GOOD AND BAD CHAINS, 


Srr,—I should be glad if any of your readers would say to what 
extent small chains are weakened by galvanising in the first in- 
stance, Also to what extent when re-galvanised yedr after year. 

March 10th, K. 








PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on February 27th, 
the following communications were read :—‘‘The Relations of 
Pressure, Temperature, and Volume in Saturated Vapours,” by 
Profesor W. C. Unwin. In the first part of this paper certain 
formule given by Messrs. Ramsay and Young, in a recent com- 
munication on “‘ Some Thermody ical Relations,” are criticised 
The most important of these is the statement that for different 
saturated vapours at the same pressure t ap is constant. Professor 
Unwin finds, however, that ea? is less constant than #2 4 » while 
e dp 

d 





E is nearly a constant quantity for one, and has a nearly con- 
stant eyrege different saturated vapours. This result suggested 
t+} 4D sight be more nearly constant, and the integra- 


that - dt 
tion of this gives log. p=a - + 


a formula to the examination of which the second part of the 
paper is devoted. From it may be derived the following relations, 


in which for convenience in calculation the logarithms gi 
the base 10 :— — — 
t= {" a ~ 


a~log. p 
lee 2. a: nb 
Poa a 
a+1 
= 29005 n (= 06:2) n 
¢ dg: s. nb 
a = 2°3025 “gn? &O. 


= 4 omy aa ees in the case of steam from 
— 30 deg. eg. C., and with pressures varying from ‘4 to 
20,000 millimetres. The constants Gus found whe . 
a = 7'5030; b = 7579; n = 1:25, 

and the differences between the calculated results and the observa- 
tions of Regnault and Zeuner rarely exceeded 1 per cent., while 
generally much smaller. a,b, and n have also been found for 
some other substances, with the following results :— 





Alcohol a=7'°48 ; b = 8784 5; n= 1°29, 
Ether... a = 6°9968 ; b = 3047 3 n = 1'158, 
Mercury ow. @= 98651; b= 5975; n= 69, 
Carbonicacid .., « = 84625; b = 3028: ns ‘77 < 





Professor Perry offered some criticisms upon this paper, and 
believed that for practical purposes the expressions given would 
not be found superior to Rankine’s formula :— 

Log. p = a — t i 

which gives p in terms of t, and a quadratic expression for obtain- 
ing ¢ in terms of p. He also observed that the chief aim of 
Ramsay and Young’s paper was to obtain relations between the 
pressure and temperature of different saturated vapours, so that 
the connection between temperature and pressure having been 
observed and recorded for one vapour, that for any other vapour 
could be at once deduced from it, 

“On a Map of the World in which the Proportion of Areas is 
Preserved,” by Mr. Walter Baily. The author had devised a 
method for constructing such a map, but bas subsequently found 
that one precisely similar was employed by Flamsteed in 1729 for 
charting the stars in his ‘‘Atlas Celestis.” The construction 
applied to the earth is briefly as follows :—Draw a straight line to 
represent the meridian that is to occupy the centre of the map. 
Divide this line into equal parts, representing upon a convenient 
scale the distance between the parallels of latitude, and through 
these points draw a series of lines at right angles to the original 
line. These are the parallels of latitude. Mark off on these the 
actual distances at which the meridians cut them; through the 
points so found the meridians may be filled in and the map con- 
structed. From the method of construction it is evident that, 
although the outlines in the map are distorted, the amount of dis- 
tortion increasing with the distance from the central meridian, the 

roportionality of areas is preserved—a fact which the author 

lieves will render the map useful for recording rainfall, depth of 
sea, ocean currents, &c. 

**On a Delicate Calorimetric Thermometer,” by Professor 8. U. 

Pickering. 








TOWER BRIDGE—BRITISH OR FOREIGN IRON. 


A cURIOUS discussion took place at the Court of Common 
Council on Thursday week. We find a report of the discussion in 
the City Press, and reproduce it here. We do not hesitate to con- 
fess that in this matter our sympathies are with the petitioner. It 
is to be regretted, however, that he did not possess sufficient infor- 
mation to enable him to speak with authority. 

The Town Clerk read a petition of citizens and inhabitant rate- 
payers of the City of London, praying that the new Tower Bridge 
may be constructed of iron produced and manufactured in Great 
Britain, as it would greatly benefit the iron trade of the country, 
now in a very low condition. The Town Clerk said the petition 
was signed by about four thousand people and firms. Six peti- 
tioners attended at the bar of the Court. 

Mr. Deputy Fry asked whether the petitioners attended there in 
their individual capacity as ratepayers and citizens of London, or 
as representatives of any constituted authority. 

A Petitioner: As representing the ratepayers. 

Mr. Deputy Fry: In what way? 

Petitioner: We believe that this matter will be for the benefit 
of the people in general and the unemployed in particular, and we 
venture to ask the Court togive the work to a British manufacturer. 

Mr. Deputy Fry: That is not answering my question whether 
you are here representing any constituted authority. 

Petitioner : No. 

Mr. Deputy Fry: In your petition you pray that the new Tower 
Bridge may be constructed of iron produced and manufactured in 
Great Britain. What is the difference between ‘‘ produced” and 
** manufactured ?” 

Petitioner: To distinguish it from what may be produced in 
foreign countries. 

Mr. Deputy Fry: Do you make any difference between being 
produced and manufactured ? 

Petitioner (after consulting with Mr. Pannell): English ore and 
English manufacture. 

Mr. Brookman: One is in the raw state and the other in girders, 

Petitioner: Quite so. 

Mr. Lyon asked whether the petitioners, whenever they went to 
an ironmonger, asked whether the iron was made in England or 
abroad. (Laughter.) 

Mr. Deputy Edmeston; Was it not true that Belgian manu- 
factured iron would not bear the same tests as English manufac- 
tured iron ? 

Petitioner: Yes, quite true. In answer to Mr. C. T. Harris, he 
said the petitioners had not considered the question of free trade 
for a moment, 

Mr. H. Greene asked whether the petitioner could explain the 
relative proportion of value and quality between English and 
foreign iron, 

ee It depends altogether upon the tests specified to be 
applied. : 

Mr. J. Cox: If the Corporation can get an equal quality of iron 
at some other place than England at £10,000 less, do you ask us to 
pay £10,000 more for British iron? 

Petitioner : We contend that you cannot get it. 

Mr. J. Cox repeated his question. 

Mr. Deputy Shephard and Mr. Under-Sheriff Rose-Innes sub- 
mitted that it was not afair question. (Cries of “‘ Fair question !”) 

The Lord Mayor ruled that the question was not regular. 
(Laughter. ) 

Mr, Atkinson: Do you know if steel in this country is as cheap 
as it is abroad ? 

Petitioner (after a pause); Yes. 

Mr. G. E. Wood; Are there not different qualities of iron made 
in this country ; some of superior and some of inferior quality ? 

Petitioner: Yes. 

Mr. Scott: Is there any foreign steel that can be as well depended 
upon as English steel ? 

Petitioner ; No, 

Mr. Deputy Bedford; Do you come here asking the Court to 
make a certain sacrifice of money for the purpose of benefiting the 
working people of this country ’ 

Petitioner: Yes. 

Mr. Morton: Would you be satisfied if the iron is purchased 
subject to tests? 

Petitioner: Yes. 

Mr. Bertram : Is it not a fact that the iron trade of this country 
is very depressed ’ 

Petitioner : It is a very favourable time to obtain a contract. 

Mr. Bertram : That is to say, the competition would be so keen 
that the Corporation would get full value for their money ? 

Petitioner: Yes. 

Mr. Deputy Fry: Is the best foreign iron inferior to the best 
English iron? 

Petitioner: Yes. 

Mr. Alderman Isaacs was about to move, ‘‘ That it be an instruc- 
tion to the Bridge House Estates Committee that the ironwork to 
be used in the construction of the new eastern bridge shall be of 
British iron and British manufacture,” when 

Mr. Stoneham rose to ask a question of the chairman of the 
Bridge House Estates Committee, as to whether the committee 
had not already decided to use only British iron or steel in the 
construction of the bridge. 

The Lord Mayor rvled that Mr. Stoneham was out of order. 

Mr. Waller expressed surprise that the chairman of the Bridge 
House Estates Committee had not made a statement; and Mr, 
Deputy Burnell, amidst considerable noise and interruption, dis- 
puted the ruling of the chair. 

Mr. Stoneham thereupon moved the adjournment of the Court, 
which was declared to be lost. 

A division was called for, the result being: For the adjournment, 
74; against it, 71; majority, 3. The announcement of the figures 
was greeted with cheers and laughter. 

The Court thereupon adjourned, leaving a large amount of busi. 
ness on the paper, 
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FOREIGN COMPETITION, 


A FRUITFUL source of trouble between labour and 
capital is the ignorance of labour concerning the conditions 
under which capital is employed. A notable example of 
this is supplied by Mr. Swift’s annual report to the Steam 
Engine Makers’ Society. To one aspect of that report we 
referred last week; another section of it supplies the 
example we wish to place before our readers. Mr. Swift 
maintains that there is practically no foreign competition 
in steam engines worth the name. “The advocates of 
foreign competition doctrine,” says Mr. Swift, “never 
forget to tell us that it is accounted for by the long hours 
and low wages of the foreign artisans, but forget to tell us 
that, if there is any foundation for it, the chief cause is 
low royalties, low railway charges, and capitalists satisfied 
with less profits than they are in this country. The most 
practical test to prove the reality of cheap continental 
labour would be to bring some of it over here, and place 
the individuals alongside our men, and test the vigour 
and abilities of the two persons on the same class of work. 
This could easily be done, as this cheap labour is but about 
forty-eight hours’ sail from our shores, and human nature 
is the same all the world over, each being prompted to get 
the best pay they can asa means to the great end of getting 
aliving. This cheap continental labour flocks to thiscountry 
in large numbers for clerical work, and ousts our sons who 
have been trained for mercantile work; but for bodily labour 
ormechanicalskill they donot deem it wise to test their powers 
with the British artisan. In times of strikes they have been 
shipped here like cattle to take our places, but the last batch we 
know of came as boiler-makers in 1871, and were only here a 
short time, when they were taken back bysteamer, and, as was 
caustically remarked by one individual, they could not make 
a boiler that would hold bricks, let alone steam or water.” 
It is very likely that nonsense has been talked about 
foreign competition because, in too many cases, the masters 
are just as ignorant regarding it as the men. Competition 
means a great deal more than low wages. In years gone 
past our present competitors in France, Germany Belgium, 
&c., had to come to England for steam engines, because 
they could not make such things for themselves. If they 
did not get them from us they must go without. The 
operation of protection; the spread of information; the 
ample instructions supplied by international exhibitions, 
have, however, effected a tremendous change, and coun- 
tries in which we formerly found our best markets now 
want nothing from us. As Mr. Swift seems to have 
missed the point of the whole matter, no doubt it has 
escaped many others of less intelligence, and it is, there- 
fore, worth while to speak very explicitly about it. 

Let us suppose that in a back wood settlement there is 
but one grocer. The little town grows, and with it the 
grocer. ere are a hundred families to be supplied, and 
they rely on him for the supply. He makes a very good 
thing of it indeed. He charges his own price, and sells 
just what he likes. Such shops as his exist to this day in 
out-of-the-way country towns inGreat Britain. Afteratime, 
however, new blood is imported into the town, and not one 
but three or half a dozen grocers are to be found within 
its precincts, Then times become extremely bad for the 
original grocer. He feels competition very keenly. Itis not 
a question of what wages his rivals pay, it is in the fact 
he has lost a monopoly that his discomfiture lies. Now 
Great Britain isin precisely the predicament of the original 
grocer. Mr, Switt apparently denies the existence of 
grocers No, 2 and No, 3. To. nim they are idle dreams, 
inventions of malicious capitalists, to be despatched by the 
first touch of common sense. Going back to our primitive 
village, we find living at one end of it the oldest inhabi- 
tant—he is in the service of grocer No. 1; he goes to his 
work every morning, he leaves it every night—he is told 
that new grocers’ shops have been started, and he refuses to 
walk down the street to see them. He does not believe that 
they are there at all; why should he trouble himself about 
them? Now Mr. Swift is in the condition of the oldest 
inhabitant—he will not cross the Channel to see for himself 
what foreign competition really means. In 1884 there 
was a very fine departmental exhibition held at Rouen, 
a place that can be reached in about eight hours from 
London. Did Mr, Swift go to it? Last year there was a 
splendid exhibition at Antwerp. Did Mr. Swift go to it? 
If he did from what point of view did he regard Mr. Van 
den Kerchove, Messrs. Cockerill and Co., M. Bollinckx, 
and a dozen other steam engine makers? In 1878 there 
was an exhibition in Paris. In 1873 there was one in 
Vienna. Did Mr. Swift visit these? If so did he find 
any difference between the steam engines shown at Vienna 
and Paris and those exhibited at Rouen and Antwerp? 
Unless he was wilfully blind he must have discovered one. 
We have been at all the exhibitions named, and we found 
the difference something enormous. Say what he will about 
foreign labour, the fact remains that Belgians at all events 
can now build steam engines as good as it is possible to 





build them. Is it likely that under the circumstances 
Belgium will come to us for steam engines? They will get 
from us nothing better than they can make themselves, 
and they will have to pay heavy duty on the English engine. 
Of course they will not buy from us. There is but one 
solitary inducement to buy that can be held out to them, 
and that is low price. In a word, we must pay the duty 
and something more if we are to sell engines in Belgium. 
To that extent we are handicapped, and it is contended 
that it is impossible for us to do this and pay high wages 
as well. We have already said our say concerning wages 
and we shall not repeat ourselves. 

Our principal object in writing now is to urge on Mr. 
Swift, and on many capitalists as well, the vital import- 
ance of going abroad into foreign markets, and seeing for 
themselves what is being done. Not afew of our engineers 
make a summer trip, and naturally enough they get away 
as much as they can from steam engines and machinery. 
In one sense this is to be regretted. They should avail 
themselves of their opportunities to learn what their rivals 
are doing. There are still in existence backward places, 
such as Greece, Turkey, and Spain, in which we can sell, 
because they cannot make for themselves; but this will 
not last. Germany and Belgium are no longer content to 
supply their own wants ; they will supply others as well. 
We do not want Mr. Swift to take these things on hearsay. 
He and many other representative men are really guilty of a 
neglect of duty if they do not avail themselves of every 
means of learning what are the true relations of capitalists 
abroad and at home to each other. He deals in his report 
with little more than the relations of men with each other. 
But this will not do. The adjustment of the relations of 
labour, and capital, and markets, all round is a tremendous 
problem; and there is no chance of its solution by anyone 
who is in ion of only a few of the conditions which 
determine the flow of the tide of commerce in this or in 
that direction. 


DILATANCY, 


To Professor Osborne Reynolds is due the credit of 
making a discovery which promises to be of some 
importance. The discovery appears to have resulted from 
experiment, guided as much by inductive reasoning as 
pure curiosity. It is a remarkable discovery in that it 
was quite unanticipated, and is, indeed, apparently opposed 
to past experience. Of course, it is not really opposed, for 
nature does not contradict herself; but the previse condi- 
tions necessary have never before been secured properly 
by a philosopher, though no doubt they have been present 
scores of times when the philosopher was absent. The 
discovery referred to at the last meeting of the British As- 
sociation, was more fully described at the weekly evening 
meeting of the Royal Institution on the 12th of February. A 
special word has had to be coined for dealing with the dis- 
covery, which word we have used at the head of this 
article. The title of Professor Reynolds’ paper given at 
length is “ Experiments Showing Dilatancy, a Property of 
Granular Material, possibly connected with Gravitation.” 

If we ask any of our readers what will occur if an india- 
rubber bag containing sand and water, and communicating 
with a bucket of water by means of a tube, be pressed be- 
tween two fiat boards, the answer will be that the water in 
the bag will be squeezed out into the bucket. Broadlystated, 
Professor Reynolds’ discovery is that this is not what 
will happen, but that, on the contrary, water will at 
once rise up the pipe from the bucket and enter the bag. 
Pamslesion as it may seem, the bag becomes larger, up 
to a certain limit, the more it is squeezed. Professor 
Reynolds began his discourse by telling his hearers some- 
thing about the mysterious ether by which light is trans- 
mitted to us from the sun; by shearing which in two, 
according to Dr. Lodge, we get electricity; the possible 
cause of cohesion and gravitation; an elastic homogeneous 
jelly pervading all space; more rigid, in one sense, a million 
times than cast steel, and yet so tenuous that it does not 
sensibly retard the motion of planets moving through it. 
Whenever a phenomenon presents itself which cannot be 
otherwise explained, it is referred to the ether, and there 
are nearly as many ethers as there are philosophers. It 
has been said, indeed, that no less than six different ethers 
are needed to satisfy the predicates of the vibratory theory 
of light. Maxwell found no comfort in the ethers; on the 
contrary, he maintained that they were like the glasses of 
the dram-drinker—one always led to another, necessary to 
explain the existence of the first. “As the result,” says 
Professor Reynolds, “ of a long-continued effort to conceive 
a mechanical system possessing the properties assigned by 
Maxwell, and further, which inact account for the co- 
hesion of the molecules of matter, it became apparent that 
the simplest conceivable medium—a mass of rigid granules 
in contact with each other—would answer not one but all 
the known requirements, provided the shape and mutual 
fit of the grains were such, that while the eons rigidly 
preserved their shape, the medium should possess the 
apparently paradoxical or anti-sponge property of swelling 
in bulk as its shape was altered.” 

No one ever dreamed that the cubic content of sand 
in a sack was affected by the shape given to the sack. 
Yet, now that we are told all about it, we wonder that we 
did not see the truth before. If the grains interlock, their 
alteration of form must, under given conditions, augment 
the space occupied. For example, if we shake or disturb 
a brick wall it is evident that we increase its dimensions, 
because the bricks are no longer so close to each other as 
they were. In an ordinary mass of brickwork or masonry 
well bonded without mortar, the blocks fit so as to have 
no interstices ; but if the pile be in any way distorted, 
interstices appear, which shows that the space occupied by 
the entire mass has incr ; as was shown by a model. 
At “rst it appeared that there must be something special 
and systematic, as in the brick wall, in the fit of the grains 
together, but subsequent consideration revealed the striking 
fact “that a medium com of grains of any possible 
shape this property of dilatancy so long as either 
of two important conditions was satisfied.” The conditions 
are that the medium should be continuous, infinite in extent, 
or that the grains at the boundary should be so held as to 
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prevent a re-arrangement commencing. All that is wanted 
is a mass of hard smooth grains, each grain being held by 
the adjacent grains, and the grains in the outside prevented 
from re-arrangement. 

Professor Reynolds ohtained the necessary conditions by 
using a thin india-rubber bag holding six pints. i 
wen Bed filled with clean dry sand, such as is used for 
hour glasses, served for many experiments. The bag 
was coupled to one leg of a mercury pressure gauge, and it 
was only necessary to flatten the bag to make the mercury 
rise Tin. in the leg next the bag ; in other words, a partial 
vacuum was established by squeezing the bag. The 
reader will naturally ask what would take place if no air 
found its way into the bag by the way of the mercury. 
In that case, the resistance to squeezing would be much 
increased, and when water is used, which is non-elastic, 
the shape of the bag cannot be altered at all. 

“Taking,” says Professor Reynolds, “the same bag, the 
sand being at its closest order—closing the neck so that it 
cannot draw more water, a severe pinch is put on the 
bag, but it does not change its shape at all; the shape 
cannot alter without enlarging the interstices, these cannot 
enlarge without drawing more water, and this is pre- 
vented. To show that there is an effort to enlarge going 
on, it is only necessary to open a communication witha 
pressure-gauge, as in the experiment with air. The 
mercury rises on the side of the bag, showing when the 
pinch is hardest—about 2001b. on the planes—that the 
pressure in the bag is less by 27in. of mercury than the 
pressure of the atmosphere; a little more squeezing and 
there isa vacuum in the bag. Without a knowledge of 
the property of dilatancy such a method of producing a 
vacuum would sound somewhat paradoxical. Opening the 
neck to allow the entrance of water, the bag at once yields 
to a slight pressure, changing shape, but this change at 
once stops when the supply is cut off, preventing further 
dilation.” 

Professor Reynolds has as yet drawn few deductions. 
He prefers to continue his experimental researches, and 
some of the results are very curious. “ Putting a bag 
filled with sand and water between two vertical plates, 
and slightly shaking while squeezing, so as to keep the 
sand at its densest, while it still has a free surface, it can 
be pressed out until it is a broad flat plate. It is still soft 
as long as it is squeezed, but the moment the pressure is 
removed, the elasticity of the bag tends to draw it back to 
its rounded form, changing its shape, enlarging the inter- 
stices, and absorbing the excess of water; this is soon 
gone, and the bag remains a flat cake with peculiar pro- 
perties. To pressures on its sides it at once yields, such 
pressures having nothing to overcome but the elasticity of 
the bag, for change of shape in that direction causes the 
sand to contract. To radial pressures on its rim, however, 
it is perfectly rigid, as such pressures tend further to 
dilate the sand ; when placed on its edge, it bears 1 cwt. 
without flinching. If, however, while supporting the 
weight it is pressed sufficiently on the sides, all strength 
vanishes, and it is again a rounded bag of loose sand and 
water.” By shaking the bag into a mould, it can be made 
to take any shape; then, by drawing off the excess of 
water and closing the bag, the sand becomes perfectly 
rigid, and will not change its shape unless the envelope be 
torn ; no amount of shaking will effect a change. In this 
way bricks can be made of sand or fine shot full of water, 
and the thinnest india-rubber envelope, which will stand as 
much pressure as ordinary bricks without change of shape ; 
also permanent casts of figures may be taken. When we 
walk along a wet beach, round each footprint the sand is 
seen to change colour for some distance, This is because 
the pressure of the foot has changed the shape of the mass 
under it, and the water is sucked in, drying the sand all 
round. It seems a paradox that instead of squeezing the 
water out of that portion of beach rigid under foot it is 
sucked in. 

Although Professor Reynolds has not drawn deductions, 
we cannot resist calling attention to one or two which 
suggest themselves. May we not find here the cause of 
rigidity? The bag of sand is stable, because to change its 
form would augment its bulk. May not a bar of steel be 
stable for the same reason? Our readers will not be slow, 
we think, to see that Professor Reynolds has left a good 
deal to be explained. For example, to state that a cake of 
sand and water is stable, because a change of form would 
augment its dimensions, is only to reason in a circle. We 
naturally ask: Well, why should it not increase its dimen- 
sions? and to this Professor Reynolds supplies no answer. 
It is true that an increase in volume would lead to the 
production of a partial vacuum inside, and that in so far the 
‘wee of the air outside would tend to promote stability; 

ut this stability ought to be elastic or t raceme stability, 
not static. Concerning this, no doubt Professor Reynolds 
will have more to say. The apparatus required is ex- 
tremely inexpensive, and there is no reason why a whole 
army of workers should not attack this subject with ex- 
cellent results. Meanwhile, we may say that it has long 
been known to engineers that sand, unlike water, exerts 
under suitable conditions no lateral pressure. For example, 
bags of dry sand have been employed instead of wedges to 
carry the centering of bridges. The loads may be very 
heavy, yet these canvas bags will not burst. If the sand 
behaved like a liquid, they would be rent in a moment by 
a hundredth part of the load. To strike the centers it is 
only necessary to open a small hole in a bag and let as 
much or as little sand run out as may be needed. A paper 
plug will suffice to stop the flow. 


THE FUTURE OF THE STEAM ENGINE. 

Tae steam engine of to-day differs materially from that 
of even twelve or fifteen years ago in some important 
points, the difference being due partly to a change of 
views on the part of men so leading in their profession as 
to be able to set the fashion, partly to increased expe- 
rience and the spur of competition, and finally in no small 
degree to improved materials, and better tools available 
now, but only so of recent years. Thesteam engine at the 
present time is probably the most universally employed 
servant of all work in existence. Whether for construc- 


This | receding from its best existing forms back to 





tion or destruction, it is alike needed. In the science of 
warfare and the arts of peace it occupies an important 
place. It therefore deserves, and ought at all times to 
receive a large share of thoughtful attention ; not alone to 
devise improvements about it, but even to prevent its 
eap trade 
rubbish. 

As regards the future improvement of the steam engine, 
those who devote themselves to this consideration must, if 
they really desire to do good, bear everin mind that improve- 
ment is essentially a relative phrase, and that a contrivance 
justly calculated to improve an engine working under one 
set of circumstances may be a retrograde step under another. 
At present all men who seek for additions to the existing 
pred. of knowledge of the laws governing, and the pheno- 
mena attending, the derivation of work from steam acting 
on a piston in a cylinder, turn their eyes and their ho 
to the marine engine as the most likely source from which 
to expect light. Noris this to be wondered at. The modern 
conditions of social as well as of cosmopolitan and financial 
life have placed steam navigation and its accessories more 
before public notice than any other branch of mechanical 
engineering, save locomotiveson railways. Noother applica- 
tion of steam power demands for its successful employment 
so many combined excellences under, perhaps we may also 
say, equal difficulties; but, on the other hand, it has the 
advantage of being placed above what we may fairly 
designate as the more degrading influences of competition. 

capital, independent supervision, and — defective 
though they certainly are in some points—Board of Trade 
regulations, contribute to maintain sound materials and 
good workmanship, while a healthy form of competition 
ate the use of any but first-class machinery, to the 
esign of which the best theoretical science and practical 
experience have been brought, and both of which show 
that, however great an advance has been made, there is 
yet room for further progress. 

Two points peculiar to modern steam navigation render 
the marine engine room the leading steam school. First, 
the yearly more accentuated necessity for fast steamers, 
and for obtaining maximum powers in very limited s 
and from every bushel of coal. Secondly, the fact that 
there is plenty of capital available to aid the marine 
searchers after excellence, and the stimulating conviction 
that none other than excellent machinery will or can pay. 
The prospects of much advance towards excellence in land 
steam engines are less promising. It is true the problem 
of locomotive improvement attracts some attention, but 
not widely extended so far as practically tried devices are 
concerned ; engineers rather seem inclined to await the 
results of Mr. Webb’s and Mr. Worsdell’s compounding 


system. 

In fixed engines the least prospect of all, of energetic 
attempts at improvement, is to be found. Many things 
contribute to cause this. The action of home steam users 
themselves, displayed in their intense desire to buy cheap 
engines, and the rough-and-ready conditions of colonial 
working operate to hinder advance. There are too many 
steam users who simply want something that will work, men 
who resemble Tottie in “ Helen’s Babies,” and, like the child, 
simply say to an engine maker, “ Me wants to see the wheels 
go round,” and care for little else, to encourage the expendi- 
ture of money on costly experiments and expensive patterns. 
We are ourselves of opinion, while willingly subscribing 
to the dogma that engine makers, like all other traders, 
must try and please their customers, that they ought in their 
own interests to refrain from spoiling them, and degrading 
their own business or driving it entirely away into other 
hands by, for sake of a temporary gain, supplying really 
worthless articles. For although such a policy may endure 
successfully for a time, it is certain ultimately so to damage 
their reputation that when a “ winter of discontent” comes 
in the shape of trade depression, they will perish through 
having forfeited their name in an attempt to get 
orders at any price. In times of depression the cheap 
firms are usually the first to fail, wtiay: Seger mpi capital 
nor credit. Steam users in many cases do much to 
discourage the manufacture of really good and economi- 
cal machinery by the reckless ill usage they give their 
engines, even the plainest types speedily giving up their 
lives under every cruelty. Of course makers are not to 
blame for this so long as they impress upon their customers 
the necessity for taking care of a “wee engine when they 

et one. The evil still remains, however, that a remem- 

rance of the sort of folk who will get charge of their 
best engines often deters makers from attempting progress 
or improvement. 





THE NEW ELECTRIC LIGHTING BILL. 


TuHE Bill introduced in the House of Lords by Lord Rayleigh 
to amend the Electric Lighting Act of 1882, consists of sixteen 
clauses in all, and is of acomprehensive nature. Its object is to 
amend the Act of 1882, which has given so much dissatisfaction, 
and to which is to be attributed the non-development of electric 
lighting in this country ; and to amend it in such a way as to 
place electric lighting undertakings in the same position as gas 
undertakings in regard to both privileges and obligations. Briefly 
summarised, its chief provisions are these :—Clause 4 proposes 
to enact that every person who attaches a conductor to an 
electric lighting wire without the consent of the undertakers—or 
owners—or fraudulently injures a meter used for ascertaining 
the amount of electricity consumed, or, where a meter is not 
employed, uses any other lamp than that provided by the under- 
takers, or any lamp calculated to consume more electricity than 
has been contracted for, or otherwise improperly expends the 
electricity, or supplies the electricity to any other person, shall 
forfeit £5 for the offence, and £2 for every day the offence con- 
tinues. The 18th Section of the existing Act prohibits under- 
takers from prescribing any special form of lamp; but this Bill 
proposes (by Clause 7) to repeal that provision, and to enact that 
where electricity is supplied by meter no local authority or per- 
son shall be at liberty to use any form of lamp, or use the 
electricity supplied, so as to interfere with the proper supply to 
other persons, is re-enacted substantively. The 8th Clause pro- 

to repeal the 27th Clause of the py Act, whereby 
Focal authorities are empowered at the end of twenty-one years 
to compulsorily acquire lighting undertakings at the then value 
of the land and works, without paying anything for profits, 





goodwill, or compulsory purchase. In regard to this question 

it may be remembered that originally fifteen years were pro- 
posed as a limit, but after much discussion in the Select Com- 
mittee, twenty-one years were adopted. This power being 
repealed, it is proposed by Clause 15 that a local authority may, 
by agreement with the undertakers, purchase an undertaking 
“upon any terms,” and thereupon the powers of the undertakers 
shall vest in the local authority. Clause 9 proposes to limit the 
profits of undertakers to the rate prescribed by the Provisional 
Order, or Special Act, “or, where no rate is prescribed, to 
10 per cent. per annum,” ‘The principle whereby dividends are 
increased or diminished in inverse ratio to increase or diminution 
of price, is introduced on the method of the sliding-scale applied 
to gas undertakings, except that having regard to the small 
price c electrical unit as compared with the price 
charged for 1000ft. for gas, the dividend is increased or reduced 
by 5s, per £100 in respect of every farthing, instead of every 
penny as in the case of gas. By the subsequent clauses it is 
provided tiat new or additional capital in the undertaking is to 
be offered to the public by auction, in accordance with the usual 
auction clauses applied to gas undertakings ; the undertakers are 
to furnish a sufficient supply of electricity to owners or occupiers 
situate within twenty-five yards from the main; the undertakers 
are to supply electricity for public lamps; mains are to be kept 
fully supplied ; and penalties similar to those of the Gas Acts 
are provided in case of default by the undertakers. 


STEAMSHIPS EARNINGS AND EXPENSES, 

THE condition of the steam shipping industry has of late been 
much canvassed, but it has been rather too hastily assumed 
generally that the depression now existing is due to 
the decreased earning power of the steamer. Unques- 
tionably that is part of the cause, but only part. A balance- 
sheet of a Cardiff vessel for about seven months ending in 
January shows that the earning power of steamers is still 
enormously large. In that time the steamer, which carries about 
1900 tons of coal cargo, earned in the three voyages £839, £1893, 
and £3824 respectively. The amount of the expenses at ports for 
coals, port charges, wages, and stores cannot be given in detail, but 
out of the £839 there was left the sum of £157 ; out of the 
£1893 there was left £338; and out of the £3824 there 
remained £1391. The port charges include heavy amounts— 
Baltimore port charges alone being £173 for one entrance, 
Nicolaieff port charges £163, and so on. Brokerage again is 
heavy ; address commission, and other commissions are also 
considerable. But from these sums we have stated to remain 
after what may be called the working charges—sums amount- 
ing to £1887 odd shillings — there was to be deducted the 
cost of the insurance—£1378. This enormous sum was paid in 
seven months. The steamer was partly insured at Lloyd's, 
and partly also in fourteen clubs and organisations ; and it 
must only be believed that the largeness of the sum = for 
insurance, and the large number of the associations in which the 
steamer was insured, are alike excessive. There remains, there- 
fore, out of £6500 only £500, and out of these is to be deducted 
the cost of any repairs which fall to be borne by the steamer, 
and any replacements needful, and thus it will be seen the 

earnings are wholly expended, and if there were due 
placing of reserve for the depreciation of boilers and of the 
vessel there would be nothing left for the shareholders, It is 
tolerably clear that even with the greatly depressed freights 
there is a vast earning power for the steamship, and that it is 
to the fact that the expenses have not been brought down 
concurrently with the earnings that the want of dividend for 
the owners is due. It is possible that some of the items of the 
cost of working cannot be brought down; but as the cost of 
the vessel has been reduced there ought to have been a corre- 
sponding reduction of the amount insured, and therefore of the 
cost of insurance, because the losses are those of less valuable 
vessels. It is to be expected that the range of freight will 
increase, but there is no likelihood of a return to the high 
rates of the past; and if steam shipping is to be more remu- 
nerative than it has been of late, there must be a reduction 
of the expenses, and especially of that of the cost of marine 
insurance, 


THE CONTROL OF RAILWAYS, 


Tue Bill which Mr, Channing and several other members have 
introduced into Parliament, to make further provision for the 
safe working of railways, is a short measure, but if passed into 
law it will effect something like a revolution in railways, in the 
interest of passengers and employés. There are practically only 
two clauses, but the first is to the effect that the Board of 
Trade shall have power to order a railway company, within a 
limited period, to adopt the block system throughout its lines ; 
to provide for the interlocking of points and signals ; to provide 
all passenger trains with continuous brakes complying with the 
existing Board of Trade rules, and all goods and mineral engines 
with powerful and efficient brakes ; to affix to all vehicles work- 
ing in goods and mineral trains such improved coupling apparatus 
as shall obviate the necessity for men to go between the vehicles 
for coupling and uncoupling ; to raise all platforms to a standard 
height, to fit all passenger carriages with continuous foot-boards, 
and to provide all passenger trains with efficient means of 
communication between the passengers and the guard and driver ; 
to provide adequate accommodation and proper spaces for the 
safety of employés wherever the Board of Trade inspector 
considers it necessary ; and to provide such subways, bridges, or 
foot-bridges at stations or railway crossings, as the inspector ma 
report as requisite for the public safety. Failure to comply wit 
such an order is to entail a fine not exceeding £20 for every day 
of default. The second of the two principal clauses proposes to 
enact that, when any railway servants whose duties involve the 
safety of trains, passengers, or employés, are on duty for more 
than twelve hours at a time, or have been allowed to resume duty 
without an interval of nine hours, the company shall make a 
monthly return to the Board of Trade, giving particulars as to 
dates, men employed, and so on, under a penalty of £5 for every 
day of default. The exercise of this proposed law is to vest in the 
Railway Commissioners, and the Act if passed will operate from 
the Ist of January, 1887. Considering the reluctance shown 
hitherto by railway companies to adopt the suggestions in these 
directions frequently urged by the Board of Trade, and consider- 
ing also the nana | of the railway representation in Parliament, 
it is perhaps too much to anticipate success for this Bill in the 
present session, but the measure is certain to receive a large 
amount of support from unbiassed members, and 1s a valuable 
step towards refurms long and loudly demanded, 


ENGINEERS IN THE NAVY, 

Tue Admiralty are about to make another—and this time a 
more satisfact ttempt settle the vexatious question of 
the relative rank in the service of the engineer and accountant 
branches of the Navy. Hitherto, chief engineers under ten 





years’ seniority and engineers of eight years’ seniority have 
ranked with lieutenants of eight and under eight years’ seniority 
respectively, but have had the mortification to take a position 
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after the youngest of the several grades. In order to place the 
question on a satisfactory footing the Admiralty are about to , 
introduce three new ranks into the engineer and the accountant 
departments respectively, and to substitute periods of six years 
for the existing distinguishing periods of eight years. Although 
the changes have not been as yet officially notified, their lord- 
ships are understood to have approved of the following order of 
relative ranks :—Chief engineers of eight years—to be called 
fleet engineers—and paymasters of twelve years—to be called 
fleet en sr a rank with commanders in the Navy and 
junior lieutenant-colonels in the army. Chief engineers of over 
tour and under eight years—to be called staff engineers—and 
paymasters of over six and under twelve—to be called staff pay- 
masters—will rank with lieutenants of eight years and with 
majors in the Army. Chief engineers of under four years and 
paymasters of under six years—who are to retain the present 
titles—-will rank with, but after, lieutenants of eight years and 
with junior majors in the army. Engineers of six years and 
assistant paymasters of twelve years will rank with lieutenants 
under eight years and with captains in the army. Engineers 
under six years and assistant paymasters over six and under 
twelve years will rank with, but after, lieutenants under eight 
years and with junior captains in the army. Assistavt engi- 
neers and assistant paymasters under six years will rank with 
naval sub-lieutenants and with lieutenants in the army. 


“SHEFFIELD” AND SHEFFIELD TRADE MARKS. 

Tue Cvtlers’ Company, of Sheffield, has laboured incessantly 
for years to cause successive Governments to adopt diplomatic 
action in regard to the interests of British trade abroad. It has 
been pointed out with regard to Spain that although England 
takes 60 per cent. of the entire products which leave her shores, 
that country declines to put her on the most favoured-nation 
treatment, and, indeed, claps duties on English industries 
running as high as70 percent. France, when similarly treated, 
brought Spain to her knees in a fortnight. The mere threat of 
retaliation by America caused Spain to take second and wiser 
thoughts ; but feeling that England would neither retaliate 
practically nor remonstrate diplomatically, the burden was 
piled on the back of much-enduring Britain. Another gross 
instance is the audacity displayed in forging and imitating 
Sheffield trade marks and names, as well as in the use of the 
word “ Sheffield” itself. Time was when “Sheffield ” stamped 
on a blade was accepted as undoubted testimony of its ex- 
cellence, But in these days, and for years past, vast quantities 
of German-made wares have been marked “Sheffield,” and, 
branded with imitations of Sheffield names and trade-marks, 
exported direct to foreign markets, where they have been sold 
as Sheffield articles. The effect, of course, is to damage the 
reputation of Sheffield in foreign markets. An International 
Convention is to meet at Rome in April, at which the question 
of trade-marks will be fully considered. It is the intention of 
the British representatives to secure, if possible, the recognition 
of honest dealing in industry by making it an offence to put goods 
upon any market with an intention to deceive the buyer. This 
intention will be held to be manifested, for example, by striking 
“ Sheffield” on goods not made in Sheffield ; or by striking an 
imitation of the word “ Sheffield,” or of the names, or imitations 
of the names, or trade-marks, of Sheffield manufacture. And 
what the Sheffield delegates ask from foreign countries they will 
be prepared to concede on behalf of their town and of English 
industry in general. Unfortunately, Germany is not in the 
Convention, and it is from Germany that English industry 
suffers most by unscrupulous dealing; but that Germany is 
outside the Convention is largely due to the fact that no diplo- 


matic action bas ever been taken to induce Germany to come in. é 


It is high time that English diplomacy and English commerce 
ceased to be strangers, and the holding of the International 
Convention at Rome may be the means of the two getting upon 
talking terms. By and bye, when they know eech other suffi- 
ciently well, commerce may issue a call to action which diplo- 
macy will obey in the interests of English industry. 


GERMAN ENGINES, 


THERE is constantly a great increase in the number of engines 
and locomotives in usein Germany. Not including those in use 
by the military and naval services, there were in use last year 
39,646 fixed boilers, 8312 movable boilers and traction engines, 
36,812 fixed engines, 1091 marine boilers, and 906 marine engines. 
The increase in fixed boilers since 1879 was 45 per cent.; 
portable boilers and traction engines, 9°7 per cent.; fixed 
engines, 4°6 per cent.; marine boilers, 11°] per cent.; and marine 
engines, 91 per cent. The sale of engines during the year 
aggregated more than 2,971,500 marks—a mark being about 1s. 
—and for general machinery and war material 5,669,212 marks. 
The number of men employed in the industries is variously 
estimated, but is at least 52,000. The American Consul at 
Chemnitz has written to his Government urging that there is 
in Germany a good opening for American engines, and gives the 
history of some recent tenders, in order that American manu- 
facturers may know the competition they have to meet, It is 
equally useful for English manufacturers. Recently the Rou- 
manian Government invited tenders for contracts to furnish 
212 passenger coaches, 30 tender engines, and 12 express-train 
engines, together with more than 300 freight cars and other 
rolling stock for railways. There were many bids from many 
parts of Europe. The contract fur the engines was awarded 
to the “ Hanoversche Maschinenbau Gesellschaft,” at the price 
of 1°14f. gold per kilogramme of metal used. At this rate the 
price of a tender engine would be about 24,000f. in gold, or 
about £960. The locomotives to be delivered at Bucharest. 
The contract for the twelve express engines fell to the 
“Machinenfabrik Linden,” of Hanover, at 47,200f., or about 
£1880, and the contract for the freight cars was given to 
the Deutz firm of Zypen and Charlier for 550,000f—£22,000. 
For the latter the highest bid was 880,012. 


FRENCH TORPEDO-BOAT EXPERIMENTS, 


ApMIRAL AUBE, the new French Minister of Marine, is taking 
full advantage of his new position to bring into effect his belief 
in the very important part to be played in modern marine war- 
fare by torpedoes and torpedo-boats. Experiments have recently 
been made under him which seem to indicate that some of the 
difficulties which attended the direction of torpedoes at Bantry 
Bay are not necessarily met with when the torpedoes are pro- 
perly handled. With the ship Amiral Du moving at 
14 to 14$ knots, six torpedoes were launched from two fixed 
torpedo-boats at different angles, and every one hit and ex- 
ploded. With the Amiral Duperré steaming at the same speed 
and the torpedo-boat at 9 knots in the opposite direction, 
making a combined speed of about 23 knots, a torpedo was 
launched when within 500 yards of the ironclad, and struck it 
11 metres behind the spur, and exploded; and, with the boat 
moving at 12 knots, the torpedo also struck. It was found that 





no change of direction of the torpedo was observable when the 
torpedo entered the bow wave made by the ironclad at full 


speed. The trials are thus held to contradict the Bantry Bay 
trials, as well as to show that torpedoes can be discharged from 
moving torpedo-boats at a vessel moving at 15 knots with every 
probability of hitting. It remains, however, to be seen whether 
the trials conducted by the French have been as much like work 
under practical warfare as those of Bantry Bay. 








LITBRATURE. 


The Combined Number and Weight Calculator, containing 
upwards of two hundred and fifty thousand separate 
leulations, showing at a glance the value at 421 different 
rates, ranging from ~yth of a penny to 20s, each, or ver cut. 
and £20 per ton, of any number of articles consecutively from 
1 to 470, any number of qrs., lbs., from 1 ewt, to 470 ewt., any 
number of tons, cwts., qra., and lbs, from 1 to 234 tons. By 
W. Cwapwick, Accountant. Londou: Crosby Lockwood 
and Co, 1886, 421 pp. 
Ir may be hoped ‘that the author of this saver of two 
hundred and fifty thousand calculations had a calculating 
machine, or a Bidder, or a Colburn, so that there may be 
some chance that now his book is published he may enjoy 
the benefits accruing from his labours, instead of their 
going to support one who has B pio what the schoolboy 
rhyme says about fractions. e title quoted shows what 
the book is, and it leaves little for us to say as to its pur- 
We might quote more of the title-page, which tells 
or whom the k is intended ; but we may cut this short 
by saying that it is for everybody and every company that 
either buys or sells materials or labour, or who is con- 
cerned with the transport of materials, and therefore 
includes all our readers, It is a number and weight cal- 
culator by which 250,000 calculations may be saved, and 
by which, with some combinations of these calculations, 
> A twenty-five millions of calculations may be made 
with a fraction of the time usually required. This 
would not be the case from our point of view, if any 
ingenuity were necessary to learn how to use the tables 
of which the book consists. The book contains the 
answers to questions, and not simply a set of ingenious 
puzzle methods of arriving at results almost as quickly 
arrived at by simple arithmetic labour. It is as easy of 
reference for any answer or any number of answers as a 
dictionary, and the references are even more quickly made, 
because the edges are coloured and numbered, showing the 
separate divisions, as a dictionary might be, so as to open 
it directly at K or 8 or any other part without hesitation. 
For making up accounts or estimates the book must 
prove invaluable to all engineers, ironfounders, builders, 
contractors, timber merchants, and others who have any 
considerable quantity of calculation involving price and 
measure in any combination to do, 





The Civil Engineers’ Pocket-book. By J. C. Trautwine, C.E. 
Revised and enlarged by J. C. Travutwing, jun.,C.E. New 
York: J. Wiley and Son; London: E. and F, N. Spon. 1885. 

Ir is scarcely necessary to say much concerning a book 

which has reached its twenty-second thousand. Although 

it has not been very widely adopted in England —the 
eneral arrangement and selection of matter addressing 
itself more attractively to American than to English 
engineers—it is really a very valuable vade mecum. It 
contains 866 pagesof closely printed matter on thin paper, with 

ood type, and has nicely executed engravings. A difference 

etween it and books most favoured by English engineers 
consists in its being more of the educational character than 
ours, and correspondingly less of the general reminder for 
well-trained engineers, such as is provided by our books 
of formule, tables, aud rules. Mr. Trautwine’s book is 
more complete than any we have on those branches of 
engineering which do not embrace the construction of 
machinery, but it is a book which we should like to possess 
as well as our own, and not instead of any. It deals 
chiefly with those matters for calculation and proportion 
which are involved in waterworks or hydraulic works 
generally, bridges of all kinds, roofs, drainage, earthworks, 
dams, retaining walls, and, to some extent, with railway 
work, preceded by mensuration, trigonometry, and sur- 
veying. 

It is arranged in a manner and with type intended to 
be very easy of reference, and credit is due to the excel- 
lence of the book in this respect; but the system of 
writing formule in words instead of in letters takes up a 

od deal of room, which makes very small type necessary. 

There is also a good deal of crowding, which does not seem 

necessary, as there are many quarter and half-page blanks. 





The Theory and Action of the Steam Engine. By W. H. Nortu- 
cort, C.E, Fourth edition. London: Cassell and Company. 
1885. 170 pp. 

Tuis is said to be for practical men, a notification which 
often means that the book so recommended is deficient in 
theoretical accuracy. This, however, is not the case with Mr. 
Northcott’s book, and “for practical men” seems to mean 
only that the subjects are treated without the use of any- 
thing more than plain arithmetic and the simplest algebraic 
formule. The introductory chapter is followed by others 
on laboratory combustion; furnace combustion, or combus- 
tion under practical conditions; transfer of heat; heating 
surfaces; generation and properties of steam; motive power 
from steam, including the behaviour and operation of 
steam in the steam cylinder; action and influence of the 
mechanism of steam engine; varieties of engine and their 
comparative efficiency (a part, by the bye, so much appre- 
ciated by one American writer on the steam engine indi- 
cator, that he has taken, without acknowledgment, whole 
paragraphs word for word in a recent article) and testing 
steam engines, 

This is the fourth edition of the book, and it is one of 
the most useful on steam and steam in the steam engine, 
apart from the design and construction of the steam engine 
or boiler, with which we are acquainted. It is one which 
should be in the hands of every steam engine maker or 
user, and will be found to contain information in text and 
tables which will save a great deal of calculation and refer 
ence to a great many books, 








THE EFFICIENCY OF DYNAMOS. 
By Ds. HopxINson. 

In Mr. Gisbert Kapp’s article in the last issue of THz 
Enaivegr, on the experiments to determine the efficiency 
of the Edison-Hopkinson dynamo recently undertaken by 
Messrs. Mather and Platt, there is an error in his data 
which is important, as it materially affects the results 
deduced from the figures. Mr. Kapp has assumed that 
the zero of the dynamometer scale employed was the point 
at which the index would stand when the machine was at 
rest. Such, however, was not the case, as the scale was 
placed arbitrarily, and all the — made by taking 
the difference of two readings—the one when the machines 
were working with a known load and at a known speed, 
and the other when the machines were running at the 
same speed without load and with the magnets unexcited. 
The dynamometer readings, therefore, in the three sets of 
experiments quoted by Mr. Kapp were 29, 27°5, and 23 
respectively, and the efficiency in the case selected by Mr. 
Kapp for discussion is—efficiency of generator, 93°23 ; 
efficiency of motor, 93°37; of the double conversion, 87°05. 

It is true,as Mr. Kapp points out, that this does not 
include the friction of the bearings and of bending the belt 
round the pein! ses This was intentionally excluded 
as being essentially a variable quantity depending on 
lubrication and the kind of belt employed, but at the same 
time it was determined accurately for the two machines in 
question by the following device :—The dynamos were run 
at their proper speed without load, and the dynamometer 
reading noted, the driving engine was then reversed, and 
the dynamometer again read; clearly the difference in 
readings is twice the friction of the two machines plus 
twice the work done in bending the belt. By this method 
these losses for one machine were found to amount to 
628 watts =0'84-horse power when running at 800 revo- 
lutions, This is materially different from Mr. Kapp’s 
calculation of 5°18-horse power for the two machines. 

Again, Mr. Kapp desires to take into account also the 
variation in the friction, if the belt were transmitting the 
full power required to drive one d 0. Here, again, in 
any comparative results, this would be better omitted, as 
it depends entirely on the angle which the belt makes with 
the horizontal, and under certain circumstances the friction 
might be actually less when the larger power was being 
transmitted. Following, however, Mr. Kapp’s suggestion 
that the mean of the results with and without friction 
should be taken, there is a loss of 314 watts not taken 
account of in Messrs. Mather and Platt’s figures, amount- 
ing to 0°73 per cent. Hence the commercial efficiency of 
the generator is 92°5 per cent., and of the motor 92°6 per 
cent., as against 91°5 per cent, and 88° per cent., the 
figures calculated by Mr. Kapp. 

It would, perhaps, have been unnecessary to have entered 
into the above discussion in regard to a difference so small, 
but in the case of dynamos so perfect as converters of 
energy that the total loss is under 8 per cent., a matter of 
1 per cent. is no small proportion of the whole waste. 

EpwarpD Hopkinson, 

Salford Ironworks, Manchester, March 10th, 








ROBERT CHARLES RANSOME., 

WE very much regret to have to announce the death, on the 
5th inst., of Mr. Robert Charles Ransome, the senior partner of 
the firm of Ransome, Sims, and Jeffries, of the Orwell Works, 
Ipswich. He had been suffering for some months, and died of 
aneurism of the heart, in his 56th year. 

Mr. Ransome was born on June Ist, 1830, in Ipswich; was 
educated at the Friends’ Schools, Hitchin and York; at sixteen 
entered the foundry of the old works which preceded the Orwell 
works, and at twenty-four became a partner in the firm and the 
then new Orwell Works. He subsequently devoted his attention 
and energies chiefly to the commercial development of the great 
trade that was then opening up and followed for many years with 
such remarkable energy by the Ipswich firm, both in the works 
and outside them. The firm adopted several specialities in the 
construction of ploughs, cultivators, and other agricultural im- 
plements and wearing parts, threshing machines and engines, 
and displayed the greatest energy in entering the competitive 
trials of the Royal Agricultural and other societies. Mr. Ransome 
was at this time a most energetic man, and, by repeated visits 
covering the whole of the Continent, early opened up a very 
wide Continental connection, which, with the great and growing 
fame of the Orwell Works and their achievements, developed in 
every country, and provided work for constantly increasing 
numbers of workmen and of workshops. 

For many years Mr. Ransome had been one of the most pro- 
minent men in the municipal affairs of Ipswich, and was an 
alderman for some years. He took great interest in education, 
and was chairman of the School Board for about twelve years, 
He was many times pressed to enter Parliament for Ipswich, but 
always refused this, although as chairman of the Ipswich 
Liberal Association, and in many other ways, he was a political 
leader in the town. Mr. Ransome married, in 1854, the daughter 
of Mr. R. W. Baker, of Cottesmore, Rutland, who died in 1856, 
leaving a daughter, now Mrs. Moberly. In 1864 Mr. Ransome 
married the daughter of Mr. James Gibb, by whom he leaves 
two sons and three daughters. 








SEWERS IN CLAPHAM, BATTERSEA, AND 
WANDSWORTH. 

On page 110 we publish the first of several pages of engravings 
illustrative of the important series of sewers now approachin 
completion in Clapham, Battersea, Wandsworth, and Putney, 
including the sewer aqueduct at Wandsworth across the Wandle 
Valley. Of this aqueduct we now give some sections and plan 
of the western approach, showing a junction weir and penstock 
chambers. In another impression further engravings and par- 
ticulars will be given. 








ForkIGN COMPETITION.—It is pleasant to find lish firms 
beating continental on their own ground. We have much pleasure 
in stating that Messrs. Hadfield’s Steel Foun Company has 
recently secured a order for steel wheels and axles in Spain, 
in competition with German firms. The wheels have been care- 
oes 4 tested alongside German wheels, and have been adopted in 
| — erence to the latter as being cheaper and superior in every way. 

his is of special interest at the present time, in face of the numer- 
ous reports of English manufacturers being unable to compete 
with — an Ae or the wees that the oem have the 
special advantage of less duty on their imports into Spain as com: 
pared with English productions, 13) 
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POLE ROAD LOCOMOTIVE. 
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POLE ROAD LOCOMOTIVE. 


THE accompanying illustration represents a logging locomotive 
built by the Adams and Price Locomotive and Machine Works, 
Nashville, Tenn. The engine is specially adapted to run on a pole 
road, the tread of the wheels being curved for this purpose, as 
shown in the illustration. The “Perdido” was finished in 
November, 1885, and was immediately put to work at Wallace, 
Sandford, and Co.’s mill at Wilson’s Station, Ala. She pulls seven 
cars with three to four logs on each car, with an average of 120 
cubic feet per car load. The road is constructed of pine poles, 30ft. 
long and from 8in. to 12in. diameter, laid 5ft. from centre to centre 
of poles. No cross ties are used. The joints are made with a lap, 
as shown in the accompanying cut, the small end being laid on the 
lap of the larger end and pinned with a 2in. pin made of any 
suitable wood for the purpose. 








Pole Road Joint 


The carrying wheels—four in number—are sheave shaped, and 
have a lateral play on their axles, which are stationary so far as 
revolving is concerned, but are free to work up and down in 
pedestals. Spring seats and springs are provided, and the engines 
ride = prertied easy considering the material of which the track 
is made. 

The cylinders are 7in. by 12in. The engine shaft carries a 10in. 
pinion, with Gin. face. This pinion runs into a 30in. spur wheel 
on the master shaft, which is provided with sprocket wheels, which 
are two-thirds the size of those’on the carrying or driving wheels, 
which are 24in. in diameter. The chain used is a steel roller chain 
made by the Lechner Company, of Columbus, Ohio. Each carry- 
ing wheel is driven separately. The valve gear is of the shifting 
link type. The valves have 2}in. travel, din. lap, j;in. lead, at 
full gear, and ;\,in. inside lap. The steam ports are @in. by 6in.; 
exhaust port 2in. by 6in., water tank capacity, 550 gallons. The 
fuel used is pine. 

The makers inform us that the “‘ Escambia” —a similar engine to 
the “‘ Perdido” —is at work on a pole road belonging to C. 8S. Lowell 
and Co., of Wallace, Ala., and pulls a train over grades of 200ft. 
to the mile. 

As the engines are geared 44 to 1 they are very powerful, but do 
not run over five miles per hour, Messrs. Adams and Price are 
about to build some engines with 9in. by 16in. cylinders and 36in. 
drivers geared 3 to 1. These dimensions give a tractive force of 
108 lb. per lb. average pressure on the pistons. These engines will 
have six driving wheels, and are calculated to run at twelve miles 
per hour. The wheels will be fast on the axles, which will revolve. 
The chain gear will be of an improved form, and will work wholly 
inside the frame. These engines will have pla‘e frames similar to 
those used in Great Britain and Europe generally. These loco- 
motives will be built for a combination track, wood and iron, and 
will be able to run on poles, square timbers, or ordinary rails.— 
Railroad Gazette. 








TRIALS OF IMPROVED RAILWAY COUPLINGS. 


A CIRCULAR has been issued stating that trials of wagon couplings 
promoted by the Amalgamated Society of Railway Servants will 
commence on Monday, March 29th, at noon, in the Nine Elms 
Goods-yard of the London and South-Western Railway Company, 
by permission of Mr. Charles Scotter, general manager. 

The inventions, which have been selected for petition by the 
executive committee, will be divided into two classes, viz., auto- 
matic and non-automatic; and three prizes will be awarded in 
each class of £100, £50, and £25 respectively. The jurors for 
awarding the prizes will be Mr. C. E. Stretton, Mr. Laurence Saun- 
ders, Mr. Joseph Stephenson, of the North-Eastern Railway ; and 
the executive committee of the society. The following are the 
— decided upon by the executive committee as essential to 
efficiency :— 

Class I, — Non-automatic couplings. —(1) The operations of 
coupling and uncoupling must be performed quickly and with ease 
on either side of the wagon. (2) The apparatus should be equall 
efficient for pling or pling with a wagon fitted wi 
ordinary hook and links. (3) Accidental uncoupling must be im- 
possible, (4) If the apparatus should be out of wet it must be 

















possible to couple or ple the wagons asat present. (5) There 
must not be any projection at the sides or otherwise, with which 
the men might be accidentally struck. (6) The present draw-bar 
hook should not be disturbed. (7) The parts must be capable of 
rough usage, and not liable to get out of order. 

Class 11.—Automatic couplings.—(1) It must be possible to couple 
two or more wagons instantaneously on coming in contact with each 
other, and without the assistance of the shunters. (2) It must not 
be possible for wagons to couple on coming in contact with each 





ironfounder to be provided with a testing machine. The 
machine we illustrate this week has been specially constructed 
to meet this want, and the inventors claim for it that it will be 
found simple, efficient, convenient, and, above all, perfectly 
accurate. It does not require a skilled operator to use it, the 
recording mechanism for both strain and deflection being entirely 
automatic. The strain is applied to the test-piece by turning a 
hand wheel in front of the machine, which actuates a worm, 
worm wheel, and screw, raising 
the upper part of the machine 
carrying the indicating steelyard 





DENISON'S TESTING MACHINE. 


other unless required to do so. (3) It must not be possible to un- 
couple accidentally. (4) The ‘operation of uncoupling must be 

ormed with qui and ease on either side of the wagon. 
(5) It must be possible to couple easily with a wagon fitted with 
the ordinary draw-bar hook and links. (6) It must couple or un- 
couple, if required, on curves. (7) The links or shackles must be 
flexible and admit of wagons running together without the possi- 
bility of uncoupling. (8) The flexibility of the present links must 
be provided for to prevent accidents or injury to the apparatus or 
otherwise from rigid projections or parte. (9) There must not be 
any projections whatever liable to cause accident or injury to 
shunters. (10) The ~ gota. as a whole, must be strong, durable, 
and reliable. (11) The operation of putting the apparatus in 
position to couple, as also the operation of uncoupling, must be 
possible with one hand. 

The wagons will be placed in position in a reserved ting weedy 
for inventors to affix their apparatus, on Wednesday, March 17th, 
and the necessary work must be completed and the couplings ready 
for trial by twelve at noon on Saturday, March 27th. Those 
forwarding their own or other wagons must also comply with the 
"Svceans site he siding for th t 

necessary authority to visit the siding for this purpose mus 
be obtained at the office of the society, 306, City-road, by appli- 
cation to Mr. E. Harford, the general secretary. 








DENISON’S PATENT TESTING MACHINE. 
Ar the present time when brands, qualities, and prices of pig 
iron are so numerous, it has almost become imperative for every 








on planed slides. The test bar 
is fixed, as shown, in suitable 
clips on the base-plate of the 
machine, 3ft. a and is con- 
nected to the back centre of the 
steelyard by asuitablerod. The 
travelling weight or counter- 
poise is propelled by a hanging 
weight, and its chain passes 
round a toothed wheel driving 
an air brake or fan. When the 
steelyard is in equilibrium, the 
air brake is prevented from 
working by means of an inter- 
vening stop, and is only released 
when the free end of the steel- 
yard is raised consequent upon a 
strain being applied to the test- 
piece, through the connecting- 
rod. It will easily be seen that 
the counterpoise can only travel 
so far as is necessary to bring the 
steelyard into equilibrium, and 
the amount of strain indicated 
can be accurately read off on the 
graduated bar upon which the 
counterpoise travels ; no shock, 
jerk, or unrecorded strain can 
possibly occur. The amount of 
extension or deflection of the 
specimen is indicated by a scale 
fixed on the rising part of the 
standard. The machines are 
verified by standard weights 
before being sent out of the works. 
They are compact and supply a 
very efficient method of making a class of tests hitherto carried 
out for the most part in a lumbering and inaccurate way. 


TENDERS. 


BARMOUTH. 
For extension of slipway at Lifeboat Station for the Royal 
National Lifeboat Institution, Mr. Thomas Roberts, Assoc, M. 
Inst. C.E., engineer. 








2'a. 4 
W. Williams, Barmouth -- 23510 0 
H. Jones, Barmouth pe’ eo “90. lea - 227 0 0 
Engineer's estimate .. .. .. os oo oo of of 28 83 4 








Mrs. TEMPLETON.—With much regret we have to record the 
death—after a long and painful illness—of the aged widow of the 
late William Templeton, author of many mechanical books, The 

old ~~ died at the humble abode of her eldest surviving 
- see al » London-street, London-road, 8., on the 28th ult., 
and was buried at Nunhead Cemetery on the 6th inst. It is very 
ful to have to state also that the last illness of poor Mrs, 
‘empleton was borne under pressure of great pecuniary difficulties, 
and that her bereaved family are suffering at this moment from 
the same sad circumstances, We understand that Mr. Joseph 
Newton, late of H.M. Mint, and who has long been a friend of the 
Templetons, would wi ly receive and transmit to the survivors 
any donations that might be sent to him at the Institution of Civil 
Engineers. 
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CURTIN’S FLUE AN 
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CURTIN’S BOILERS. 

We illustrate above a method of fixing cone and P sameg 
tubes in the flues of Cornish, Lancashire, and “ Galloway” 
boilers, and also in the fire-boxes of vertical boilers, as patented 
by Mr. Edward J. Curtin, of Bristol. The tubes are made with- 
out flanges, and are by preference rolled and lap welded, or solid 
drawn steel, and the boiler flues or furnaces are flanged to 
receive them, thus removing all the rivets from the action of the 
fire or heated gases. The advantages claimed are that a thinner 
tube can be used, say ,;’;in. or in. thick, and of uniform thick- 
ness throughout. A large number of tubes can be used in a 
boiler of given dimensions, thus increasing the heating surface ; 
fully one-third less rivetting, and all rivets in the water; the | 
tubes expanded in their respective holes before being rivetted, 
thus making a perfect joint. In case of renewals the cost is 
greatly reduced, as the tube is cheaper and much easier fitted 
than the flanged tube ; it will pass through any manhole, and 
therefore does not require the boiler front to be removed or | 
the flues to be withdrawn. 

It is claimed that to vertical boilers, where the fire is so close 
to the tubes, the invention is particularly applicable, as the | 
double substances of the fl of the old form of tube, and of 
the fire-box of the boiler, with the rivets connecting them, all 
exposed to the most intense heat, are often the cause of much | 
trouble and many stoppages. For replacing the patent tubes | 
in boilers, from which flanged tubes have been withdrawn, loose 
collars of steel of suitable shape are supplied and rivetted to the 
old holes in the boiler flues, and the parallel tube can then be 
fixed as before described. Our illustration shows Curtin’s 
tubes as applied to a vertical boiler and a Cornish or Lancashire 
boiler, The engravings explain themselves. 














HALL’'S GRADUAL REDUCTION ROLLS FOR 
HARD SUBSTANCES. 


Broavty speaking, there are two systems of reducing hard 
and refractory substances in use at the present time. The first, 
for the treatment of ores quartz, consists of a series of stamps 
operated by any convenient prime mover, and used principally 
by the mining interest throughout the world. Under this 
mode of working the material to be reduced is pounded between 
a falling weight or stamp-head and a fixed anvil-shoe. The 
second system is by trituration, or by grinding under French or 
other burr stones. This latter method is most favoured by the 
manufacturing interest, and used chiefly in the production of 
Portland and other cements, phosphates, gypsum, lime, and 
other equally hard substances in use in various chemical pro- 
cesses. Modifications of the above for roughly preparing such 
hard substances have been adopted, such as, for instance, 
Cornish rolls, edge runners, &c. Of late years there have been 
many attempts to introduce machines more or less based on 
percussion at high speeds, but they have been generally 
abandoned by experienced men. The marvellous success of the 
roller system of milling induced Mr. Hall to extend the method 
of working to the more refractory materials dealt with in 
mining operations. Of course a very different construction and 
strength of machine is required for the treatment of ores to 
that adopted for milling purposes, It has nothing in common 
with the roller mill except the principle of uniformity and 
gradual reduction, the material passing automatically as it is re- 
duced from one machine to the other until the desired comminu- 
tion of particles is obtained. The ore is first crushed between the 
jaws of a stone-breaker so as to bring it down to the size of road 
metal. It afterwards may pass to a second breaker, where 
large quantities are required, as in the case of mining. This 





machine brings it down to } cubes and less. It then follows by 
gravitation to the pulveriser, which has a special arrangement 


D FURNACE TUBES. 


of rolls for treating the products of the breaker, reducing the 
same to the size that passes through jin. mesh. This is further 
treated by a second and third machine, where a fine degree of 
grinding is required, such as is n for tin ore or quartz. 
The material is now either classified in the usual manner by 
jigging or passed over the amalgamating apparatus, but for 





GROUND PLAN 


either gold or tin the degree of comminution must be exceed- 
ingly fine. From the stone-breaker the material passes through 
the upper crushing rolls, which are suitably grooved so as to grip 
the stuff, and of sufficiently large a diameter as to be thoroughly 
effective. The bottom roller is of the same diameter, and rotates 








CROSS SECTION 


from two to three times as fast as the top ones, thus clearing 
away the ore as it falls. Weighted scrapers are used to prevent 
the adherence of the particles of ore. It is also better to turn 
the third or pulverising roll by a belt or motion independent of 
thetwo upper ones. The machine following may, according to Mr. 
Hall, be run at a rather higher speed with plain rolls, the third 
roll having its circumferential s increased to four times 
that of the upper rolls, and the finishing machines should be 
run five to six times as fast, so. as to produce impalpable powder 








or something approaching it. As the machines are now con- 
atructed the axle-boxes of each journal converge to one common 
centre, i ¢., to the main driving roll against which the work isdone. 
Very powerful elastic steel trussing springs are attached to the 
axle-boxes of the expanding rolls, these being instantly adjust- 
able for finer or rougher crushing, and capable of exerting a 
pressure on each roll of from a few pounds up to twelve tons. 

The machines described are made by Mr. C. E. Hall, of the 
Standard Ironworks, Sheffield. 








AMERICAN STEAM ENGINES. 
Iv our last impression two diagrams were inadvertently trans- 
posed, with the effect of rendering a portion of the articleon 
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MEAN CARD, BUCKEYE ENGINE. 
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FIG.3 




















MEAN CARD, SOUTHWARK ENGINE. 


American steam engines, page 188, obscure. We therefore repro- 
duce the diagrams with their proper titles. 








PRIVATE BILL LEGISLATION. 


Once more the Manchester Ship Canal Bill has come before 
the House of Commons upon a direct issue, and a most impor- 
tant decision—one which will probably have considerable effect 
upon many other schemes in the future—has been arrived at. 
Most people are aware by this time that the purpose of the Bill 
of this year is to enable the Canal Company to pay a dividend 
of 4 per cent. out of the capital during the construction of the 
canal, the limit of capita! so utilised to be £750,000. As the 
deputation to Mr. Mundella, which we mentioned last week, 
pointed out, the work could not be carried through without this 
power, because it was found that people in Lancashire would 
not subscribe when they would have to wait some years— 
certainly four years, and possibly five or six—for any return 
upon their investment. The opponents of the canal—strong 
bodies, such as the Liverpool Corporation, the Liverpool 
Chamber of Commerce, the Mersey Docks Board, the London 
and North-Western Railway Company, &c.—having failed to 
defeat the original scheme in the Committee rooms, saw in the 
new Bill another opportunity of attack, and a few days ago 
they in their turn waited upon Mr, Mundella to obtain his 
alliance against the measure. They favoured the right hon. 
gentleman with a number of sirong speeches, and described 
the Canal Bill as having been passed last year only on these 
condition :—(1) That the line of the canal was altered ; (2) that 
clauses were inserted in the Bill providing to the effect that, 
unless £5,000,000 of the share capital was subscribed for within 
two years from the passing of the Act, the canal works should 
not be commenced at all, exclusive of the Bridgewater Canal 
purchase; and also that the deposit, amounting to £276,000, 
should be impounded for three years from the passing of the 
Act; and other conditions and penalties were imposed with 
regard to the engineering works ; and they contended that the 
new Bill ought not to be by Parliament—(1) Because it 
is distinctly a breach of the Parliamentary settlement of last 
year, and of which the opponents are entitled to take the benefit ; 
(2) because the Bill is contrary to the spirit of the Standing 
Orders of the House relating to payment of interest out of 
capital during construction of works; (3) because it is contrary 
to the-best interest of the community at large that payment of 
interest out of capital during construction should be allowed in 
any case. Mr. Mundella of course promised all consideration to 
their views, but he intimated that the Board of Trade could take 
no action on one side or the other on the question of giving the 
opponents a locus standi. 

Following upon this deputation Lord Claud Hamilton, one of 
the Liverpool members, gave notice that he would move the 
rejection of the second reading of the Bill in the House of 
Commons on Monday last, and would further move, if the 
second reading were carried, first, that the Bill be referred to a 
Select Committee ; and riext, this unusual resolution :—“ That 
all petitions against the said Bill already presented, or which 
may be presented not later than three clear days before the 
sitting of the Committee, be referred to the Committee ; 
and that such of the petitioners as pray to be heard by them- 
selves, their counsel, agents, and witnesses, be heard upon their 
petitions, if they think fit, and counsel heard in favour of the 
Bill against such petitions.” A few days later both promoters 
and opponents interviewed Mr. Courtney, who was Financial 
Secretary to the Treasury in the last Liberal Government, and 
is now Chairman of Ways and Means ; and the result of their 
representations appeared in the debate on the second reading. 

In the meantime, a report upon the question had been issued 
by the Board of Trade, in which the following statements were 
made :—“ The promoters inserted in each of their Bills a clause 
enabling them to pay interest during construction. In the 
first Bill, which began in the House of Commons, the clause was 
passed, but the preamble of the Bill was lost in the House of 
Lords. In the subsequent Bills, both of which commenced in 
the Houss of Lords, the Chairman of the Committees of that 
House struck out the clause as objectionable in principle, anc 
substituted the clause—section 214—which it is now sought to 
repeal. In the session of 1882 a Select Committee of the House 
of Commons were appointed to consider ard report whether 
Standing Order 167, prohibiting the payment of interest or 
dividend on calls during the construction of'a railway should 
be maintained or modified ; and the Committees reported their 
opinion that, in special cases, they recommended that companies 








216 


THE ENGINEER. 


Marcu 12, 1886. 








should be permitted to pay interest upon capital during the 
construction of railways or tramways, subject to certain con- 
ditions which were, after debate in the House of Commons, in- 
serted in Standing Order 167 at the end of session 1883. These 
conditions are still in force in the House of Commons, but have 
not yet been inserted in the Standing Order of the House of 
Lords. The conditions contained in Clause 3 of the present 
Bill are in accordance with Standing Order 167, and similar to 
those contained in the Regent’s Canal City and Docks Railway 
Act, sanctioned by Parliament in the session of 1885.” And 
then followed this important opinion :—‘“ The provision pro- 
posed to be made by this clause with to the mode of 
raising the capital for the construction of this Canal, appears to 
the Board of Trade to be deserving of the favourable considera- 
tion of Parliament.” 

The motion for the second reading of the Bill was made on 
Tuesday, and Lord Claud Hamilton at once moved its rejection. 
Mr. Mundella, however, supported the Bill, and in giving the 
reasons why the Government thought it should be passed, he 
explained that the Standing Order upon the payment of interest 
during construction really applied to railways and not to canals 
at all, and he thought it was hard measure to force it upon a 
canal company. It was said that great harm was likely to result 
from the present proposal, but he could quote high authority to 
show that the Standing Order was a great restriction upon enter- 
prise, and had done a great deal to help monopoly. This canal 
scheme was not like a railway, which could be opened in sections, 
for the whole undertaking must be completed before any profit 
could be received. The Standing Order was of doubtful advan- 
tage, it existed in no other country in the world, and in France 
companies had to pay 4 per cent. during construction, and add it 
to the capital, for practically it was part of the cost. What had 
been the effect of this enterprise? It was impossible to deny 
that, coincident with the Canal Bill, the railway rates between 
Manchester and Liv: 1 had been reduced 25 per cent., and 
although it might be said that this reduction would have taken 
place if the scheme had never been broached, he thought it was 
the broaching of the scheme that had helped the Liverpool 
Chamber of Commerce to get the reduction. On this occasion 
the House would do well to relax the Standing Order. With 
reference to sending the Bill to a Select Committee, had there 
not been enough money wasted in Committees? He thought 
that an enterprise which was believed to be of great public 
utility should not be obliged to pit itself in Committees against 
rich companies like the London and North-Western. 

Other members spoke for or against the second reading, and 
Mr. Courtney, while not opposing the motion, urged that the 
Bill ought to be referred to a Select Committee, simply upon the 
alteration in the financial basis of the scheme. Eventually the 
Bill was read a second time without a division, and then the 
motion to refer it to a Select Committee was defeated on a 
division by 375-to 61. So far, therefore, as the House of Com- 
mons is concerned, the principle involved in this Bill is esta- 
blished, and the promoters are saved all the expense, trouble, 
and delay of another Select Committee. The third reading is not 
likely to cause further serious difficulty, but the prospect 
is hardly so bright in regard to the action of the House of 
Lords 


An interesting return ordered last session, relating to the time 
and money expended upon the Canal Bill—exclusive of fees to 
counsel and witnesses, which by themselves reached an enormous 
sum—has at length been issued. In the first year—1883—the 
Commons’ Committee sat 39 days, and the Lords’ Committee 10 
days on the Bill; before the two Committees 204 witnesses were 

ined; and the promoters spent £1423, and the opponents 
£1432. In 1884 the Lords’ Committee held 41 sittings, and 
the Commons’ Committee 20; the witnesses examined were only 
60, while the promoters spent £1216, and the opponents 
increased their expenses to £2139. In the final, and successful, 
effort last session the Commons’ Committee devoted 35 days to 
the Bill, and the Lords’ Committee 30 days; the promoters 
only expended £916, while the opponents’ expenses fell to 
£1527. Only 40 wit were examined. From these 
it appears that 175 days were occupied on the Bill by Com- 
mittees of both Houses, 300 witnesses were examined, the pro- 
moters spent £5099, and the opponents £8656. Considering 
the duration and nature of the struggle these sums will 
appear small, but it must be remembered that they only repre- 
sent the Parliamentary fees, and not those of witnesses and 
counsel. 

The poll of the ratepayers demanded by the opponents of the 
proposal that the Salford Corporation should invest £250,000 
in the canal undertaking has been completed, and the result 
declared—16,653 ratepayers voted for the proposal, and only 
2443 against it, thus giving a majority for the proposal of 
14,210. Rather more than 30,000 voting papers were issued, 
but 5000 were returned owing to deaths, removals, &c.; and 
of the 21,000 brought in by the collectors, 4000 bore no mark 
either for or against, and 300 were rejected for defects. With 
all these deductions, the decision of the borough was remark- 
ably clear and emphatic. 

Mr. A. G. Lyster, C.E. (engineer to the Mersey Docks and 
Harbours Board) read a paper upon the Ship Canal at a meet- 
ing of the Liverpool Engineering Society on Wednesday. 

In the House of Lords the following Bills have been read a 
second time since our last notice :—Manchester, Bury, Rochdale, 
and Oldham Steam Tramways Bill, Easton and Church Hope 
Railway Bill. 

The Kensington Vestry Bill has been read a third time in the 
House of Lords and been ‘ 

The London, Chatham, and Dover, Midland Great Western 
of Ireland, and the Pewsey and Salisbury Railways Bills have 
become unopposed, and have passed the Unopposed Bills’ Com- 
mittee. 

The Midland Railway Bill has, after all, been read a second 
time in the House of Commons, Sir Bernard Samuelson with- 
drawing his opposition at the last moment. Some of the objec- 
tions that have been raised to the Bill in reference to preferen- 
tial rates are to be met by special clauses to be introduced in 
Committee. 

The promoters of the Beaconsfield, Uxbridge, and Harrow 
Railway, which was sanctioned by Parliament in 1882, having 
deposited two Bills, one asking for an extension of time within 
which to construct the railway as authorised, and the second for 
leave to abandon the railway and dissolve the company, have 
decided to drop the Bill for an extension of time, and to pro- 





ceed only with the one for the abandonment of the railway, | has 


which, it is understood, will pass without opposition through the 
House of Commons. 

In the House of Commons the following Bills have been read 
a second time without debate :—Leeds Hydraulic Power Com- 
pany Bill, Lincolnshire Marshes and East Coast Railway 
Bill, Louth, Mablethorpe, Sutton, and Willoughby Railway Bill, 
Mersey Railway Bill. 

The Bill authorising the Bristol Corporation to construct new 
hee has been passed by a Select Committee of the House of 

8. 





The Channel Tunnel Bill, being persisted in despite the oppo- 
sition of the Board of Trade, has been declared to have complied 
with the Standing Orders. 

The Wimbledon and West Metropolitan Railway Bill, which, 
among other results, would have connected the Surrey side with 
the Metropolitan system at Fulham, will not be further pro- 
ceeded with. ' 

The Argyll Ship Canal Bill, and the Bexley Heath Direct 
Railway Bill, has been abandoned. 

The Metropolitan Markets Bill has as an unopposed 
measure, an agreement having been arrived at with the London, 
Chatham, and Dover Railway Company, who were the only 
opponents. Its object is to enable the Corporation to close the 
Farringdon Market, and, if they so decided, to sell the site. At 
the same time it repeals the Act of 1882, which established the 
London Central Fish Market, so that the Corporation may, if 
they choose, convert it into a general market. A considerable 
enlargement of the market on the south side is also to be sanc- 
tioned if the Bill passes. The Corporation take powers to borrow 
£50,000 to carry out the Bill. 

The threatened opposition to the two schemes put forward for 
connecting Brighton and Eastbourne by the construction of rail- 
ways along the coast having been withdrawn, the two Bills 
known as the Brighton, Rottingdean, and Newhaven Direct Rail- 
way and the Eastbourne, Seaford, and Newhaven Railway will, 
as we stated last week, pass unopposed through the House of 
Lords. By these Bills it is proposed to construct railways 
nearly twenty-one miles in length, commencing in Brighton at 
the Kemptown station of the London, Brighton, and South 
Coast Railway, passing through Rottingdean to a junction with 
the Lewes, Newhaven, and Seaford branch of the South Coast 
Railway at Newhaven. From Newhaven Town Station running 
powers are taken over the Brighton Company’s line to Seaford, 
whence the new railway will continue along the coast through 
East Dean to Eastbourne. For the construction of these rail- 
way powers are granted to raise £450,000 capital, with borrow- 
ing powers not exceeding £136,600. A third Bill, which sought 
powers to construct a railway from Brighton to Newhaven, over 
much the same ground as the one which now passes unopposed, 
was withdrawn at the commencement of the session. 

The only Bill which the South-Eastern Railway Company 
had before Parliament this session has now been withdrawn. 
The Bill proposed the construction of nearly fourteen miles of 
new railway between Hastings and Sandgate, and also sought 
to obtain an extension of time for completing the widening of 
the Charing Cross and the London and Greenwich lines. It 
also asked for power to carry out the Caterham and Godstone 
Valley Railway and the line authorised by the Greenwich Dock 
Act, 1881. The amount of new capital for these purposes was 
to have been £160,000. 

The Select Committee upon the Bill for improving the river 
Lea will consist of the Attorney-General, Sir G. Hamilton, Sir 
H. Roscoe, Sir L. Pelly, Mr. Sclater-Booth, Mr. R. Cook, and 
Mr. Pickersgill. Sir H. Roscoe is the eminent chemist of Owen's 
College, Manchester, and in that capacity will be of immense 
service to the Committee on the purification of this notorious 
river. 

The Bill giving the Metropolitan Board of Works new powers 
with regard to water supply Bills for London, has been sum- 
marily and effectively disposed of. The debate having been 
interrupted by the quarter to six Wednesday rule, was resumed 
on a subsequent day, and then Mr. Broadhurst, who on the 
previous occasion opposed the measure, announced that the 
Board of Works having agreed to relinquish the proposed power 
to initiate legislation of this kind, and simply to take power to 
oppose water Bills, the Government would now support the 
Bill. From both sides of the House, however, strong objection 
to the proposal was advanced, and, a division being taken, the 
second reading was rejected by 130 to 76 votes. During the 
discussion several allusions were made to the alleged moribund 
position of the Board, one member opposing the Bill because the 
Board ought to be, if it were not, moribund; and even those 


who supported the measure could only speak of the Board as | 


“the best we had ”—as a body that should be put up with in 
the absence of a better. 

The Locus Standi Committee of which Mr. C. S. Parker is now 
the chairman, in succession to Mr. Pemberton, have been sitting 
during the past week. The first Bill with regard to which they 
had to settle a locus standi question was the East and West 
Yorkshire Union Bill, the object of which is to abandon works 
authorised in 1883, and to construct other works in place 
thereof, and to extend the time for completion to next August 
three years. The original line was to be so laid as to cross the 
Leeds, Castleford and Pontefract branch of the North-Eastern 
Railyay ; and it was also to join the Hull and Barnsley line. 
From various causes the work has been delayed, and at the same 
time certain alterations have been found necessary. The land 
has not been acquired, as sanctioned by the Act of 1883 ; hence 
the new Bill. Before the Locus Standi Committee, Mr. Bidder 
on behalf of the North-Eastern Railway Company, some of 
whose land is to be purchased, claimed aright to appear against 
the Bill before the Select Committee, and without their locus 
standi being limited. Mr. Littler, representing the promoters, 
was willing to give the company locus standi as owners of the 
land affected, but he argued that their action should be 
restricted to the question of an extension of time, and should 
not be allowed to re-open the whole question of the Bill itself. 
The Committee, however, granted the petitioners a general locus 
standi, The Midland Railway Company also had a claim of the 
same kind before the Committee, but it was not gone into, as 
the promoters conceded the company a general locus standi, on 
condition of their not opposing the Hull and Barnsley part of 
the scheme. The Hull Chamber of Commerce have lodged a 
petition in support of this Bill. Besides Mr. Channing's Rail- 
way Regulation Bill, Mr. Acland, on bebalf of the Govern- 
ment, has brought in a Bill for the regulation of railways and 
canals, 


Despite the efforts of the promoters of the Nelson (Lanca- 
shire) Local Board Bill, the Locus Standi Committee have given 
to the Lancashire and Cheshire Telephonic Exchange Company 
a right to appear before the Select Committee on the Bill, with 
reference to certain proposed powers respecting electric wires. 
The Committee expressed the opinion that upon a subject of 
such large public interest all parties ought to be heard. 

Backed by Mr. Craigdellar, Sir Lyon Playfair, Mr. John 
Morley (Irish Secretary), Mr. Raikes, and Mr. Robertson, a Bill 
been introduced for the amendment of the present system 
of Private Bill Legislation in the United Kingdom. The 
measure contains in all twenty-one clauses, but we can only 
refer to some of the principal provisions which by themselves 
would completely revolutionise the existing method of | pro- 
cedure. It is proposed, in the first place, that her Majesty s 
appoint three Commissioners, who shall be styled Parliamentary 
Commissioners, and shall receive a salary of £3000 a year each. 
To these Commissioners all Private Bills, which now would be 
referred to Select Committees, are henceforth to be referred. 
They will decide among themselves by which one or more of 





their number a Bill shall be considered, and each Commissioner 
shall possess all the powers and authority now exercised by 
Select Committees. Every Commissioner, shall report to both 
Houses of Parliament how he has dealt with each Bill, giving 
his conclusion as to whether the preamble has been proved or 
not, and his reasons for the course he has taken ; and Clause 9 
provides that when a Private Bill has been referred to 
the Commissioners and so reported upon in its passage 
through one House, it shall not be again referred to them, 
but their report shall be accepted by the second House 
as though the Bill had undergone a second examination, unless 
it be referred back upon any amendment made in the measure. 
In the next place the Commissioners are to sit and act at such 
times and in such places, and to proceed in such manner as they 
think best, and shall sit during the whole of every session, and 
during all adjournments, except holiday adjournments, under 
general orders to be made. The Commissioners are themselves 
to decide questions of locus standi; and it is further proposed 
that if any Bill has been referred to the Commissioners in one 
session, and has not been heard and reported upon during that 
session, the Commissioners shall sit and examine the Bill 
“during any period covered by the prorogation and dissolution 
of Parliament,” unless the delay has been due to the fault of 
the promoters; and the Bill shall then proceed in the next 
session as though it had been introduced, heard, and reported 
upon in that session. Various powers are to be conferred on 
the Commissioners for amending existing, or making new 
Standing Orders, and as to other matters of procedure. These 
Commissioners, it appears, are to act = England, for by 
the last clause it is provided that Irish Bills shall be referred to 
the High Court of Justice in Ireland, and Scotch Bills to the 
Court of Session in Scotland, the judges of these courts exer- 
cising the same powers and following the same procedure as are 
prescribed for the English Commissioners. 

This measure is probably too sweeping to pass this year, or 
even next; but following as it does upon motions and other 
Bills upon the same subject, it indicates that sooner or later the 
present system will undergo a radical reform. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Tue eleventh annual dinner of the Students of the Institution 
of Civil Engineers took place on Thursday, the 4th inst., at the 
Holborn Restaurant, Sir Frederick Bramwell in the chair, 
Amongst the distinguished guests were Mr. J. W. Barry, Mr. 
W. Anderson, Mr. C. J. Appleby, Mr. W. H. Barlow, F.R.S., past 
Pres.; Mr. George Chatterton, Mr. John Dixon, Mr. James 
Forrest, Mr. C. Hawkesley, Dr. Hopkinson, F.R.S., Mr. J. A. 
a) , Mr. W. H. Preece, F.R.S., Mr. Hy. Robinson, and Mr. 
E. Wi Covers were laid for 166, 

Mr. R. H. Thorpe, chairman of the Student’s Representative 
Committee, in proposing “‘ The Institution of Civil Engineers,” 
expressed the gratitude of the students for the kindness and 
en ment always accorded to them by the Institution, but 
poy that they did not avail themselves fully of the peculiar 
advantages offered by the library and meetings of the Institution. 
He reminded the students that union is strength, and urged them 
to embrace all opportunities of social intercourse which their 
studentship afforded them, and spoke of the Naval Volunteer 
Corps, which they were asked to —_ He alluded to the satis- 
factory increase of the average attendance at the students’ meetings, 
and the successful formation of kindred associations at Glasgow, 
Hull, Liverpool, and Manchester. After touching on various other 
matters, he proposed “ Health and Prosperity to the Institution of 
Civil Engineers.” Sir Frederick Bramwell, in replying, said that 
he, in occupying that chair three times, had been trebly favoured 
by the eres ot wd whom he complimented on their attention at their 
meetings, and the lively interest in their welfare which they had 
excited in the Council, and he called attention to the wisdom of 
the Institution eighteen years ago in forming the class of students, 
Mr. R. von having neatly proposed ‘The Guests,” Mr, 
W. H. Barlow replied, giving an interesting description of the 
great changes which had taken place during his life. Mr. C. T. 
Clifton, hon. sec. of the Students’ Representative Committee, in 
roposing the health of the ‘‘ Secretaries of the Institution,” re- 





gretted the absence of Dr. Pole and Mr. Eaton, and described the 
great assistance Mr. Forrest had bestowed on the students. In 
reply, Mr. Forrest said that the students ought to be con- 
gratulated for having had Mr. W. Stokes to so ably represent their 
wishes. Regretting the absence of his colleagues, Dr. Pole and 
Mr. Eaton, he expressed the strong interest that he felt for the 
students, whom he co ulated on having more papers to read, 
better attendance at the meetings, and better papers. Whilst 
congratulating the Students’ Representative Committee on the es- 
tablishment of local associations, he warned the London students 
that at some of these meetings excellent papers had been read, 
and that they must take care lest they be outstripped in the race. 
Mr. Preece, in proposing the ‘‘ Students of the Institution,” called 
them the backbone of that body, and Mr. nage one of the engi- 
neers of the Worthington Pumping Engine Company, in reply, 
said that as Pitt was but twenty-three when Prime Minister 
of England, the students were old enough for positions of 
great trust. He then, after describing how much the students 
had flourished of late, and how much it was due to the indus- 
try, influence, and intelligence of Mr. Wilfrid Stokes, for- 
merly hon. sec, of the Students’ Representative Committee, pre- 
sented him with a gold chronometer asa token of esteem from his 
fellow students. Mr. W. Stokes replied in characteristic terms, 
and the evening was successfully brought to a close, 








THE ELECTRIC LIGHT AT MUNCASTER CASTLE, 


On the 2nd inst., at Muncaster Castle, near Ravenglass, a new in- 
stallation of the electric light was, by permission of Lord Muncaster, 
inspected by a number of those interested in electric lighting. Some 
experiments were made to test the efficiency of the ‘* Richardson- 
Nevile” Electric Regulator, described and illustrated in Tux 
ENGINEER of July 17th last. The installation at Muncaster Castle 
was carried out by Messrs, Edmondson, and consists of two Elwell- 
Parker shunt wound machines, each capable of supporting 120 
lights of 16-candle power each. The machines are driven by a 
steam engine of 14-horse power nominal, made by Messrs. Robey 
and Co, It has two cylinders, 8jin. diameter and 14in, stroke, 
fixed on a heavy cast iron base-plate, which also supports the boiler, 
and is of the ‘“‘ Robey engine” type. There are, further, fifty 
secondary batteries, which are charged by the dynamo so as to 
avoid the necessity of running the engine late at night. The 
engine is not only used for electric lighting, but also for sawing 
wood for the estate, for which purpose it is fitted with an ordinary 
high-speed governor, controlling a double-beat valve. When used 
for electric light purposes, this governor does not come into Je a 
the engine being controlled entirely by the Richardson-Nevile 
electris regulator. It was set to work over six months ago, and, 
although left in the hands of an ordinary engine driver, it has con- 
tinued to work most satisfactorily, and was found by those who 
made the tests in a state of the highest efficiency. 

The tests made were as follows:—The engine was started, run- 
ning the dynamo with one lamp only burning in the engine-room. 
A man was then sent round the castle to turn up the lights, as 
would be done in use, while the volt-meter was caref 
watched to see the effect upon the electro-motive force. 
remained constant at 120 volts, it being impossible to detect the 
slightest variation. The engine, as the lamps were turned on, 
increased in power and speed, the intensity of each light remaining: 
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absolutely constant. Groups of lights on the brackets and elec- 
troliers, in tens, twenties, and thirties were turned in and out 
without making perceptible change in the electro-motive force. A 
most severe test—probably the most severe possible—was then 
tried, All the lights which could be lighted were turned on, and, 
by a switch in the engine-house, all turned off at once. Simul- 
taneously with turning the switch the click of the slide valve was 
heard in the steam chest, showing conclusively that all the steam 
had been shut off, and that the engine was running empty. When 
all the lights were turned on the effect on the engine was —— 
instantaneous. These experiments were many times repeated, 
always with the same results. It is certain that a momentary 
—_ must really take place when large numbers of lamps are 
switched in or out, else no effect could be produced upon the engine. 
To ascertain this amount was the next object. e volt-meter 
was kept in the circuit and carefully watched by one observer, 
another as carefully observing the time, whilst a third manipula’ 
the switch. A signal being given, the lamps on all switched out, 
the volt-meter needle was seen to make a sudden upward move- 
ment, instantaneously change its direction, and come gradually to 
rest again, The maximum variation, and that only for an instant, 
was not more than 5 per cent., and the whole time occupied by 
the tor in shutting off steam from the engine, and bringin 
the electro-motive force to its normal intensity, did not excee 
three seconds, the speed of the engine being reduced from 143 to 
123 revolutions within that time. 

Similar experiments were then tried with the accumulators with 
equally satisfactory results. The next test was made to show how 
far the boiler pressure could be raised without affecting the speed 
of the engine, the Joad remaining constant. Steam was allowed 
to run down from 75lb. to 401b. pressure, and run up again to 801b., 
the speed of the engine remaining constant within one revolution. 
It was remarked that though the tor acted with most 
remarkable promptitude or suddenness there was not the slightest 
tendency to overrun or hunt. After making the foregoing test the 
visitors were conducted round the Castle and inspected the electric 
light in the various rooms and the fittings. The electroliers in the 
library are made of polished — in the form of sprays and 
flowers, ineach of which is anincandescentlamp. Theseare a 
with their switches so that one-third, two-thirds, or the whole 
number can be lighted at once. The effect was beautiful. The 
electroliers, together with most of the fittings, were made by 
Messrs. Edmondson and Co. from designs by Mr. Ferguson, the 
architect to the Castle. One man, we are informed, attends to 
the whole installation, memeney ine it for about half-an- 
hour to attend to itself. Messrs. Edmondson and Co. and Messrs. 
Robey and Co, are both proud of the success thi 
this installation, and expect it to serve as a m 
similar character. 
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LAUNCHES AND TRIAL TRIPS. 


On the Ist inst, Mr. W. B. Thompson launched from the Caledon 
Shipyard, Dundee, the steel screw steamer Eddystone, the latestand 
largest addition to the fleetof the ClydeShipping Company, G w. 
Owing to the ways being frozen, the launch, which was to have 
taken place on Saturday, had to be postponed, and a large number 
of spectators assembled to witness the ceremony. With the view 
of ensuring a successful launch, most of the ways were taken out 
and fresh grease introduced, and after the trigger had been drawn 
the vessel glided smoothly into the water. She was subsequently 
towed to the crane berth in Victoria Dock to get her boilers and 
engines on board. The principal dimensions of the new vessel are : 
Length, 243ft.; breadth, 33ft.; depth—in hold—15ft. 9in. She is 

rovided with poop deck, 151ft. long, and a topgallant forecastle, 
2ft. long. She has been built to the highest class at Lloyd’s, and 
is intended for the company’s London and Glasgow passenger 
trade. In designing the ome 
ample room at the after end for the saloon and state-rooms, so 
that these are as as it was ible to make them in a vessel 
with the Eddystone’s breadth of beam, the result being that she 
has larger and better passe accommodation than any of the 
other vessels of the company’s fleet. There are five water-tight 
bulkheads, and three holds with three steam cranes and two steam 
winches conveniently placed for the —_ epee discharge of 
o. Steam for the cranes and winches is supplied from a special 
iler fired from the main deck. Water ballast is fitted under the 
after hold and in the fore peak to ensure a suitable trim for the 
, irrespective of the quantity and nature of the cargo carried. 
Steam stearing gear—by Messrs. Muir and Caldwell, Glasgow—is 
fitted in an iron wheel-house at the fore part of the poop deck. 
The bulwarks, which are carried up to the same height as tte poop 
and forecastle decks, are of massive construction, every frame being 
carried up the full height, and further strengthened by closely 
spaced dog-leg stanchions rivetted to the deck and to the top and 
centre of the bulwarks, Under the after end of the poop deck 
handsome and roomy accommodation is provided for sixty-four first- 
class passengers. The main entrance to the saloon i i 
deckhouse, containing the smoking-room and saloon staircase. All 
the internal woodwork of this house is of solid teak, French 
lished. Protection to this house in stormy weather is provided 
y outside iron doors, in addition to the sliding teak doors for use 
in i weather, At the foot of the staircase is a passage 
leading at the after end to the saloon, and at the fore end to the 
pantry, steward’s room, &c. The state cabins, of which there are 
nine, including the ladies’ cabin, are un’ large, and are 
on each side of the saloon, from which they are entered 
through thwartship lobbies—one between two rooms, On the fore 
part of the poop deck, immediately abaft the wheelhouse, a 
comfortably fitted apartment has been arranged for the use of the 
i ow the forecastle deck rooms are fitted for the petty 
officers and deck passengers. The and fi ’s quarters 
are on the ’tween deck forward, and contain accommodation for 
sixteen men. On the main deck, along the ship’s side, from the 
fore part of the poop to the after part of the forecastle, the deck 
space is occupied by stalls, for the conveyance of about 100 head of 
cattle, and under the ewe of the poop horse stalls have been 
erected, Around the ’s side an elm fender faced with iron is 
carried, and at the quarters similar fenders are fitted for the pro- 
tection of the propeller. The Eddystone is rigged as a topsail 
schooner, the masts being of steel to Lloyd’s requirements. She 
carries four boats—two of which are lifeboats—supported on 
wrought iron skids, 6ft. above the deck, so as not to interfere with 
the deck space for promenading. The specifications of the hull 
and machinery were drawn by Mr. Hamilton, engineer to the 
merar: under whose superintendence the work has been carried 
out, The engines have been built at Mr. Thompson’s Tay Foundry, 
Dundee, and are of the triple expansion type, having cylinders 
23in., 37in., and 58in. diameter respectively, with a piston stroke 
of 48in., each engine working on a separate crank. The crank 
shaft is made of wrought iron on the built principle, having three 
cranks set at an angle of 120deg. to each other. The ordini 
slide valves are adopted for all three engines, with the usual li 
motion, the high-pressure engine only having an arrangement for 
the variable cut off. A sdale’s centrifugal circulating pum 
and engine combined is provided for circulating the water throug 
the condenser, and Weir's patent feed heater apparatus and auto- 
matic pumps are also adopted. Steam is supplied by two multi- 
tubular boilers constru of steel, to Board of Trade and Lloyd’s 
rules for a working pressure of 135 Ib. per square inch, each boiler 
having three of Fox’s patent corrugated flues, 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 27th, 
A areat deal of new work by be of extension of iron and steel- 


making capacity is being und m and ected in the New 
England and Middle States, Within the um week or ten days 


fome fifteen or twenty companies have been incorporated for 


special attention was given to ensure | ‘7 





manufacturing purposes, with an aggregate capital of a million and 
a-half dollars, Pte manufacturers of the States are exhibiting a 
great deal of confidence in the future growth of trade, and are 
anticipating these requirements by liberal expenditure of money 
at a time when they feel that material is cheap. Mills that have 
been idle for months, and in some cases for years, have started up 
with plenty of business. Wages have been advanced at blast 
furnaces, rolling mills, wire mills, and at a large number of 
manufacturing establishments. In some cases these ad have 


mingham Small Arms Company, who have contracted for oously 
of rifles to our Government which will necessitate a full employ 
for a couple of years or so. Engineering work of a dockyard and 
an arsenal sort for our own and for foreign Governments is hkewise 
being turned out by Messrs Archdale, who are running their esta- 
blishment overtime. 

Admiralty orders, including launch engines, compressed air 
reservoirs for torpedoes, and special machinery for torpedo 





been made voluntarily; in other cases they have been forced, 
through the mediumship of the compact organisation of labour, 
which extends into every State in the Union. 

The scarcity of coke, due to the Connelville strike, has caused 
several furnaces to bank up within the past week, and is reducing 
the output of those which are obliged to depend upon raw fuel. 
The puddle mill of the Bethlehem Iron Company, which has been 
idle for several years, started up last week. ork has just been 
begun in the Republic Ironworks at Pittsburgh, and at the same 
place a Bessemer and an open-hearth plant are to be built, and an 
additional blast furnace is to be erected. In Alleghany County 
six furnaces have gone out of blast within a few weeks, on account 
af the scarcity of coke. Quite a number of furnaces in the West 
have also banked up, waiting for a supply of fuel. 

A structural ironworks are to be built at Union Town, in Western 
Pennsylvania. Natural gas in that region is attracting a t deal 
of industrial enterprise. A large manufacturing firm in Philadel- 
phia has just leased a valuable gas-making plant in Eastern 
Ohio, and two or three glassmakers are contemplating moving 
their plants within the gas belt. A new merchant bar mill is to 
be erected at Scottville. A new co-operative nail works has just 
been started at Steubenville, Ohio, The Junction steel plant at 
Mingo, Ohio, started up last week. A wire mill is to be built at 
Martin’s Ferry, Ohio. These are given simply as samples of scores 
of similar enterprises projected. Architects and builders in all of 
the larger cities are preparing fora very active year, and enterprise 
is ~ likely to be discouraged by any material enhancement of 
values, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE dulness which has come over the galvanised sheet trade, and 
which is seen in the circumstance that the galvanisers are not doing 
more than about half work, sufficiently accounts for t’.e existing 
lack of activity in the black sheet business. Many of the sheet 
ironmesters are only running half their mills. Prices are no 
stronger. Galvanised sheets of 24 gauge, f.o.b. Liverpool, bundled, 
are £10 7s. 6d. to £10 10s., and 27 gauge £12 easy. Black sheets 
of similar ga’ are quoted £6 5s, and £7 5s. respectively, delivered 
to galvanisers’ works. Common sheets of 20 gauge are easy at £6, 
— are very quiet, at £7 for tank sorts and £8 to £9 for boiler 
ualities, 

i Shipping trade is by no means up tothe average, although of late 
there have been some fair inquiries from Continental and American 
markets. Moderate requirements are reported in best qualities of 
iron on Australian account. £7 10s. is still the standard for 
marked bars, and medium qualities find rather a slow sale at 
£6 2s. 6d. to £6 5s., while commoner sorts are bought as low as 
£5 5s, down to £5 per ton. 

The marked bar makers continue to offer a second quality of iron 
in addition to their best branded sort, and for this they are con- 
tent to accept £1 to £1 5s, per ton under the list which regulates 
wages. This condition of things is exemplified, for instance, in 
the current basis prices at works of the New British Iron Company. 

hese are: “‘ Lion” bars, Os. per ton; best Corngreaves ditto, 

£6 10s.; steel ditto, £7 10s.; Corngreaves patent compound ditto, 

£9. Lion slit rods, £7 10s.; C.G.C., £7; best Corngreaves, £6 5s. 

per ton. Lion plates, £9 ; best Corngreaves, £8; tank, £7. Lion 

angles, £8 5s.; and best Corngreaves, £7. Lion tees, £8 10s.; and 

best —— ditto, £7. Lion hoops, £8; and best Corn- 
ves, £7. 

Steel is offered at very favourable prices, particularly for qualities 
made in other districts. Tin bars, blooms, and billets, of Welsh 
and Sheffield make, are now all to be had at £4 15s., delivered 
here; and plating bars at £5 2s. 6d. to £5 5s. 

In the pig iron trade, consignments are going forward on account 
of contracts, but new business is not extensive. Best mine pigs 
range in quotation from 55s. to 52s. 6d.; part-mine, 40s.; and 
common or cinder Hig een, 30s. to 32s, 6d. per ton. Midland pigs 
are going off in s lots. Northamptons are 36s. 6d. to 37s. at 
aw. stations in this district, and byshires, 37s. 3d. to 38s. 
The Wellingborough brand of best gray forge pig is quoted at 
39s. 6d. Hematites are mostly 53s. to 53s. 6d., and the Blaenavon 
Company is making some good sales here to steel masters, and 
best iron masters at the latter figure. 

The Blaevanon Company is getting some extraordinary prices for 
special quali hematites, for chilled roll making, and other best 
founders’ work. The iron is smelted from charcoal coal, and thus 
obtains its superiority. For chilled roll making, the firm are 
ogg | £6 for their hematites. No. 1 foundry they quote £5 15s. 

bg . 2, £5 12s. 6d.; No. 3, £5 10s.; and No, 4, £5 7s. 6d. on 
trucks at works in Wales. 

The Ironmasters’ Association is in receipt of returns which 
have been obtained from the firms connected with the Iron Trade 
Wages Board showing the relative proportion in to’ e which is 
borne by the outturn of sheets compared with bars. e © 
tive section of the Board has of late been urging that sheets con- 
stituted 60 or 70 per cent, of the present outturn, and that, there- 
fore, wages should be upon a higher basis than at present. The 
masters, however, contend that the men are utterly wrong, and 
that the tonnage of bars and other merchant sections is still in 
excess of that of sheets. 

The strike which has occurred at a couple or so of the Shropshire 
ironworks against an attempt by the masters to reduce wages to a 
larger extent than the arbitrator in South Staffordshire recently 
awarded is continued. The operatives concerned are subscribing 
members to the Staffordshire Wages Board, but the Shropshire 
masters are not members, though they contribute donations 
towards the expenses, 

The annual meeting of the Ironmasters’ Association was held at 
Birmingham, at the close of last week. Mr. Benjamin Hingley, 
M.P., chairman, presided, and the majority of the principal firms 
were represented. From the annual report it appears that the 
members now number 66. Among other business, the Ratin; 
Committee was reappointed, with power to employ professio 
assistance, in the case of appeals in their several stages being 


necessary. 

Coal and iron masters have watched with much interest the 
opposition which Mr. Alfred Hickman, the member for West 

olverhampton, who is one of the largest iron and steel masters 
and colliery Le near es in this district, has, in common with Sir 
Bernard Samuelson, been leading in the House of Commons against 
the second reading of the new Midland Railway Bill. The breach 
of faith which the Midland Company committed in 1879 with the 
South Staffordshire traders, in refusing to reduce the rates upon 
minerals, notwithstanding its distinct promise, when in 1872 it 
obtained the Wolverhampton, Walsall, and Midland Junction 
Railway Bill, has long been a matter of serious complaint. 

Those machinists and engineers in Birmingham who are busy 
occupy an exceptional position, and their activity results mainly 
from Government orders, The fitting up of the gun factory at 
Sparkbrooke, which has been recently acquired by the Government 
from the National Arms and Ammunition Company, and which, 
when in full work, will, it is reported, find employment to some 
1500 or 2000 workpeople, is furnishing Messrs. James Archdale 
and Co, with some capital machin: 
are also turning out machine work of a similar class for the Bir- 


orders. Messrs. Archdale | 9in. 





hers, are affording Messrs. George Belliss and Co. full employ- 
ment even now that the firm have largely increased their means of 
production and extended their premises. 

Engineers in Birmingham engaged in the gas engine trade are 
fairly well employed as times go, and makers of horizontal engines 
and hydraulic machinery are finding out the competition, and are 
having to curtail production. The demand for lathes and for 
machine cutting tools of an ordinary description is not brisk at the 
present time. Messrs. Hughes, Johnson, and Co. are well 
engaged on hydraulic, lifting, pumping, and brick-making 
machinery, and have lately extended their fitting and erecting 
shops. Messrs. A, Shirlaw and Co. have in hand Government and 
other orders for capstans, hydraulic machinery, lifting jacks, 
twist drill grinders, and the like. 

The wrought iron tube trade is in so quiet a condition, and the 
prices so unsatisfactory, that certain of the makers have 
determined upon giving the operatives notice for a 10 per cent. 
reduction, The movement has been initiated at Wednesbury, and 
the fitting and socket makers at certain of the works there have 
this week come out on strike. 

Messrs. Bayliss, Jones, and Bayliss, engineers, of the Victoria 
Ironworks, Wolverhampton, have just secured the contract for the 
supply of railway fastenings for the Belfast and Northern Counties 
Railway Company, Ireland. 

The Director of Navy Contracts has this week sent into this 
district inquiries for a supply of black ironmongery and boat iron- 
work, iron plate workers’ wares, brass and iron locks and hinges 
for the ensuing twelve months. 

The expenditure on a new deep sewerage scheme at Wednesbury, 
which was estimated by the engineer to cost £30,120, has been ex- 
ceeded by £5844. This is due to provisions which were laid down 
by the Local Government Board to meet the objections of property 
owners and which has involved an extra outlay in sludge pressing 
machinery, the deepening of works, and the substitution of iron 
for earthenware pipes. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Continued stagnation of trade is still the general 
report throughout the iron market here, and the persistent down- 
ward movement in prices completely checks buying beyond absolute 
hand-to-mouth requirements. As regards Glasgow warrants, the 
lowest price since 1852 has been recorded during the past week, 
and other brands of pig iron that have only made their appearance 
in this market since the above date have touched a lower price 
than has ever before been known. The absence of any further 
definite information with reference to the recently proposed general 
restriction of the output of pig iron—which tends to confirm the 
opinion I have recently expressed in these ‘‘ Notes” that a com- 
bined blowing-out of furnaces throughout the principal iron-pro- 
ducing centres of the country would be found impracticable—has 
recessarily hada weakening effect upon the market, tothe extent that 
it has operated towards dispelling any anxiety which buyers might 
previously have entertained as to the possibility of any immediate 
advance in prices. Indeed, the want of confidence in the future is 
but too clearly indicated by the fact that even in the face of the 
abnormally low prices now ruling in the market, merchants, 
emboldened by the success of bear operations in the past, are still 
prepared to undersell. The present weakness shown by makers 
certainly encourages this policy on the = of dealers, who, as 
their deliveries to customers are required, have little difficulty in 
placing orders to cover these on terms favourable to themselves, 
and the only question is whether there is so large a weight of 
uncovered bear sales that an accidental combination of otherwise 
unimportant circumstances, producing a temporary — move- 
ment in the market, might bring in a sudden rush of buying which 
would create a period of panic — The continued depressed 
condition of the iron-using branches of industry places beyond the 
bounds of probability any largely increased weight of requirements 
coming forward une: from consumers; but with the very 
close buying to the limits of only immediate requirements 
that has been going on for some time past, heavy uncovered 
engagements on bear accounts on the basis of present prices would 
seem to be certainly a hazardous species of ulation. 

The Manchester iron market, on Tuesday, brought forward only 
an excessively dull demand for any description of iron. During 
the previous week or so there seems to have been rather more 
inquiry stirring, probably in anticipation of a possible blowing out 
of furnaces; merchants being a little more anxious to cover “‘ bear ” 
sales, and consumers showing less hesitation in giving out any small 
orders they might have to place. hen, however, business has 
resulted, it has been only at the lowest possible prices ; now, how- 
ever, that the blowing out of furnaces seems to have become so 
improbable a contingency, and a show so decided a downward 
tendency, buyers are again holding back any orders they are not 
absolutely compelled to place. Lancashire makers of pig iron, who 
still quote nominally 38s, to 38s. 6d., less 24, delivered equal to 
Manchester, report practically little or no business doing at these 
figures, and where there are actual orders to be got they are open 


pera- | to offers. In district brands, where there is any business doing, it 


is at extremely low prices ; there is no difficulty in buying Lincoln- | 
shire iron at about 36s. 6d. to 37s., less 24, delivered here, and 
makers who hold for higher figures than these are really out of the 
market, except for ional special transactions, or where buyers 
have a preference for some particular brand. 

For hematites there is still only a very restricted inquiry. On 
small occasional sales about 52s., less 2, delivered here, is got for 
good qualities of No. 3 foundry, but for anything like quantities, 
sellers are prepared with concessions, and prices are a matter of 
arrangement. 

In the manufactured iron trade business remains in as depressed 
a condition as it is almost ible to be. In some cases portions 
of works have been cl entirely, and at others plant is only 
being run on half production, owing to the scarcity of orders. 
Quoted prices remain at about £5 2s. 6d. for bars, £5 10s. for 
hoops, and £6 12s. 6d. for local-made sheets delivered into the 
Manchester district. Makers, however, generally are so anxious 
to secure orders, that there is little or no adherence to quoted 
rates where prompt specifications are to be got, and bars delivered 
equal to Manchester can be bought without difficulty at £5 per 
ton. 

In the engineering trade general slackness still characterises 
most branches of industry, and there is almost a complete absence 
of any orders of weight giving out. In the large locomotive 
building establishments, which have been exceptionally well 
employed until recently, little or no new work is being got, and 
the emg fa going on short time is being forced under consi- 
deration. me of the tool makers report rather more inquiry 
stirring, and here and there an increased weight of business is 
being got, but generally it cannot be said that there is any real 
improvement. 

essrs. Browett and Lindley, of Manchester, have just com- 
pleted for a paint works in London an 18in. horizontal engine, to 
give about horse power, which is fitted with a new arrange: 
ment of valves on the Rider principle. The cut-off is controlled 
direct by a high-speed Porter governor driven by gearing from # 
lay shaft actuated by a drag link, on which also the excentrics are 
carried, thus bringing all the valve gear to the front of the engine, 
and leaving the crank shaft, which is exceptionally massive—about 
in. diameter and 8ft. long—free for carrying the gearing, &c., and 
enables a large main bearing te be used without bringing the centree 
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of the valves a long way out. The special feature in the valve 
itself is the method of rotating the Rider valves, which is accom- 
plished by a tion to the valve spindle that allows for the 
working up or out of line of the main valve in either plane, and 
greatly diminishes the power required to twist the valve. A hori- 
zontal air pump and condenser, with the air pump rod connected 
to the piston rod direct, are attached, and apart from its special 
features, the engine is of exceptionally high finish throughout, with 
the forged work all through of steel. 

The passing of the second reading of the Manchester Ship Canal 
Bill—the object of which is to enable the company to pay interest 
out of capital on the amount of shares called up during the period 
of construction—hbas been received with gen satisfaction in the 
district, and with the additional powers obtained through this Bill 
the promoters have every saab in the undertaking being 
carried out to a successful completion. No difficulty is appre- 
hended with regard to raising the requisite capital, and the engi- 
neers have no doubt as to being able to complete the construction 
of the canal and the requisite additional works well within the 
period specified by the Act of Parliament obtained last year. The 
borough of Salford has given practical proof of its interest in the 
project by recently authorising the Corporation to obtain the requi- 
site powers for taking up £250,000 in shares, and it is anticipated 
that similar practical support will be received from other public 
bodies in the district. 

Various appliances for either the prevention or speedy extinction 
of fire are so constantly being introduced to the public that it is 
difficult to decide as to the comparative merits of the many dif- 
ferent inventions. On Tuesday the Lewis hand fire extinguisher, 
an American invention, which consists of about a quart of a 
specially prepared fluid contained in a round tin tube 20in. long, 
from which it can in case of fire be readily thrown upon the 
flames, was tested on Tuesday before a numerous company of 
spectators in the large yard of the Albert-street police station. 
Several wooden structures had been erected, and these containing 
highly inflammable material were each in turn set on fire. After 
the flames had obtained a tolerably good surface hold, they were 
in each case extinguished in a few seconds by means of the Lewis 
extinguisher, and so far as a public trial was concerned the results 
were certainly satisfactory. The conditions under which such 
trials as these are usually carried out do not, however, appear the 
best means of judging as to the real merits of a particular appliance. 
In the first place, the fire is not contended with under the condi- 
tions which would arise under ordinary circumstances, whilst the 
appliance is manipulated by an assistant constantly engaged in 
this special work, and there is little doubt that if a fire were as 
promptly and effectively attacked with much simpler means, its 
extinction would in most cases be a matter of no very great diffi- 
culty, so that the apparent success so far as the particular appli- 
ance itself is concerned is frequently misleading. 

In the coal trade business continues fairly active, so far as the 
demand for house-fire consumption is concerned, the protracted 
severe weather bringing forward extra requirements for the better 
classes of round coal, which are keeping the pits on pretty well 
full time. Common round coals, however, continue very bad to 
sell for steam and forge purposes, requirements for which show a 
tendency to decrease rather than to increase. Engine fuel is in 
very fair demand, with prices hardening slightly in some instances. 
At the pit mouth best coal is firm at about 9s. per ton, good second 
qualities at about 7s. 6d., and common house coals at 6s. Steam 
and forge coals do not average more than 5s. to 5s. 6d., and burgy 
4s. to 4s. 6d., but slack fetches from 3s. to 3s. 6d. for ordinary, up 
to 3s. 9d. and 4s. per ton for the best descriptions, 

In the shipping trade housé-fire coal is moving off pretty freely, 
but for steam coals there is still only a slow sale, and ordinary 
qualities delivered at the high-level, Liverpool, or the Garston 
Docks, can be got at 7s. to 7s. 3d. per ton. 

Larrow.—There is a quieter tone in the hematite pig iron trade 
this week, and the d d may practically be reported—for the 
moment, at any rate—to be dead. The business doing in Bessemer 
is more than ordinarily quiet, and the trade in forge and foundry 
iron is absolutely ni/. Makers are fairly at work, considering the 
number of furnaces they have in blast; but the orders held are 
chiefly those booked before Christmas. Prices are steady at 43s. 
per ton net, at makers’ works, prompt delivery, for mixed 
of Bessemer iron, and 41s. 6d. to 42s. for forge and foun- 
dry iron. The stocks of iron in the Furness district have 
been somewhat reduced, but in Cumberland there is still 
a large weight of metal in stock. Steel makers are booking no 
orders for rails, and it is not thought probable any contracts will 
be given until the decision of the Steel-rail Makers’ Association as 
to whether they will dissolve or not is made known. That informa- 
tion is likely to be known on Friday next. A good demand is ex- 
perienced for tin bars, but it is probable that during the next few 
days the basis of price will be altered, in order to enable makers to 
compete successfully with foreign producers. Shipbuilders are in 
receipt of no new contracts. Engineers are quiet, except in the 
marine departments. Iron ore in slow sale. Coal and coke dull, 
but at steady prices. Shipping remains indifferently employed. 

The Maryport Iron Ore Company has commissioned Messrs, 
Orr, of Moor-row, to start another bore-hole for them at Pallafiat. 

A notice has been posted at the Whitehaven pits this week 
intimating a further reduction of 5 per cent. in the miners’ wages. 
The reduction is to take effect in a fortnight’s time. 

The owners of the Crosby and Gilcrux collieries, West Cumber- 
land, owing to the heavy accumulation of coal at the mines, have 
found it necessary to sanction the building of additional coke ovens. 
In a field adjoining these collieries men are now busy excavating 
the sites for the new coke furnaces which will be erected forth- 
with. Kilns and other appliances for the manufacture of fire- 
bricks from the clay found in the mines are also being erected and 
finding employment for a large number of workmen. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Board of Trade returns for February enable us to obtain 
accurate information of the progress of British trade so far as the 
year has gone. The exports of ironand steel last month amounted 
to £1,612,102, as against £1,480,087 for February, 1885, and 
£1,892,565 for February, 1884. As compared with February, 1885, 
the exports of iron and steel, therefore, show an increase of 
£132,015. Taking the first two months of the year, the increase is 
£166,295 on the co nding period of 1885. 

In hardware and cutlery the exports last February reached the 
value of £213,494, as compared with £216,626 and £231,090 for 
February, 1885 and 1884 respectively. The decreasing markets are 
Russia, Germany, Holland, France, Spain and Canaries, Argentine 
Republic, British North America, and British Possessions in South 
Africa. The increasing markets are the United States, Foreign 
West Indies, Brazil, British East Indies, and Australasia, the latter 
showing the greatest improvement, viz., from £43,547 to £52,625. 
Unwrought steel has been exported to the value of £76,800, against 
£61,843 and £79,672 for the corresponding months of 1885 and 
1884. France, the first time for many months, shows an improve- 
ment—from £6257 to £7985—and the call for the United States 
is exceedingly encouraging, the value exported last month to that 
country being £27,954, against £12,952 for February of 1885, and 
£22,720 for February of 1884. Sheffield sent in January, 1886, a 
value of £14,463 in steel to the United States, and as the supply 
of steel to that market is mainly in Sheffield hands, it is presumed 
that the Sheffield houses have benefitted by the revival. 

Steel rails do not show such a heavy decline, the value last 
month being £159,276, as compared with £170,382 for February, 
1885. Taking the corresponding period of 1884 there is, of course, a 
great decrease, as a value of £230,886 was then exported. In railroad 
material of all sorts there was a great improvement, the value being 
£310,870 last month against £248,678 for the corresponding month 
of 1885, It is interesting to note that Russia, Germany, and Holland 





continue to take no rails from us. Egypt is again a customer to the 
extent of £1344; the United States has increased from £130 to £5560; 
the Argentine Republic from £5973 to £19,057; British North 
America from £11,478 to £15,118; Spain and Canaries from £28 to 
£2783; Italy from £7 to £1198; Peru from £1651 to £2841. On 
the other hand, Brazil has fallen from £12,401 to £400; Chili from 
£1817 to £779; British East Indies from £75,231 to £57,435; and 
Australasia from £39,638 to £33,569. For railroad iron of all sorts, 
by far the most important market is the British East Indies, which 
took a value last month of £163,351, against £118,078 in February 
of 1885. Australasia is at present a decreasing market. In 
February of 1884 the value exported was £90,576; the following 
February the value was lowered to £44,725, and last month to 
£42,622. 

The discussion which has taken place on German versus English 
tools, particularly in regard to cutlery, has had one good effect; it 
has directed attention to the importance of British manufacturers 
endeavouring to meet the demand for low-priced tools while still 
maintaining their reputation for high-class articles. A local factor 
tells me that for years his firm bought a cheap, common pincers, of 
which their sale did not exceed an average of one gross per 
week. It was a miserable tool, and only the very poorest of 
the tool hands would make it. The market, he said, was open 
for a tool of the kind, and the Germans were prompt to 
seize the opportunity. They made a cheap tool which took the 
fancy of the market, and the d d for it b so great that 
his firm are now selling at the rate of 650 dozen per three months. 
These goods are sold as German manufacture and they do not go 
into the hands of practical men, but open out new channels; in 
fact, my friend doubts very much if they even affect the sale of 
English-made pincers, for in spite of the large sale they have 
literally created for them, his firm are selling about as many 
English pincers as ever. He mentioned similar cases with 

to saws and braces. The important point is—why 
should these goods not be made in Sheffield? We have all 
the facilities for doing it ; but, he says, no maker will try. It cer- 
tainly seems foolish for English makers to attempt to ignore the 
requirements of the million who want big value for their money, 
and who will have it, and who decline to have their tastes culti- 
vated to suit the fancies of the manufacturer. The demand for 
cheap goods is a growing one, and the Germans have shown a 
very great capacity in adapting themselves to the requirements of 
the market. 

Mr. George Liddell, of Roewood, Sheffield, has patented an 
automatic appliance for working and turning heavy forgings 
during the process of forging. ‘This appliance comes in fitly at 
a time when the hydraulic forging process is being largely intro- 
duced into Sheffield for the production of huge military works to 
meet all the possible requirements of the Government Department. 
The appliance can be worked by steam or hydraulic power, and by 
means of it guns and other forgings can be manipulated up to 
hundreds of tons if required. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


LITTLE progress seems to have been so far made as regards the 
proposal to restrict the output of pig iron, nor is there any pre- 
sent prospect of a ful combination for that object between 
the Scotch and Cleveland makers. At the market held at 
Middlesbrough on Tuesday last but few sales were made. The 
general feeling was one of depression, and prices fell to the level 
at which they were a fortnight ago, when as yet the idea of restric- 
tion had not been mooted. For prompt delivery No. 3 G.M.B. is 
now offered at 30s. per ton, but there are more sellers than buyers, 
and only small lots are changing hands. Forge iron is quoted at 
29s, 9d. per ton. There are no inquiries for forward delivery. 

The stock of pig iron in Messrs. Connal and Co,’s Middlesbrough 
store continues to increase rapidly, no less than 12,607 tons having 
been added during the week ending with Monday last. The stock 
on that day amounted to 192,750 tons. At Glasgow they hold the 
enormous quantity of 696,332 tons, which represents an increase 
of 4124 tons for the week. 

There are very few inquiries for warrants, and the price has 
again declined to 30s. per ton. 

There is no better news as regards the finished iron trade, The 
mills which are still kept open are in great need of fresh orders 
and specifications. Deliveries to the shipyards have been insignifi- 
cant since the termination of the strike, owing to the hindrance to 
all outdoor work occasioned by inclement weather. Prices remain 
the same as quoted last week. 

The returns issued by the Cleveland Ironmasters’ Association for 
the month of February show that ninety-nine blast furnaces are 
now at work, and that the total make of pig-iron of all kinds was 
198,640 tons. The stock of pig-iron in the district on the 28th 
amounted to 612,325 tons, being an increase of 38,495 tons over 
the returns for January. ‘The increase in stocks which has taken 
place during the four winter months amounts to 168,000 tons. 

Six steamers belonging to Messrs. RK. Harrowing and Co., of 
Whitby, which have been for some time lying idle in the Tyne, are 
now being prepaped for sea. 

At all the seaport towns on the North-east coast an intense 
feeling of dissatisfaction has for some time prevailed on account of 
the frequent employment by shipowners of foreign, in preference 
to British, seamen. It would appear that this has often taken 
place at equal wages and on equal terms and conditions. Some 
shipowners justify the practice, contending that the foreigner is 
more docile and better behaved, whilst quite as efficient as the 
English sailor. The foreigner does not strike, he does not desert 
his ship when he has the opportunity, and it suits his _— to 
do so, and he does not arrive on board in a drunken and penniless 
condition. Other shipowners say they prefer English sailors if 
they can get entire crews of them, but that they would rather 
have all foreigners than mixed crews. Now that hundreds of 
English sailors are lounging about the streets and corners of our 
seaport towns—the supply being far in excess of the demand—they 
have time and opportunity to meet and discuss what they conceive 
to be the indefeasible rights of their class. They are unanimous 
in thinking that they ought to be employed before Danes or 
Dutchmen, and recently they have frequently endeavoured, 
in their own rough way, to enforce their supposed rights 
by the application of physical force to their unfortunate 
foreign competitors. Until the hard times took possession 
of commerce, as of late they have done, these men, full 
of the natural self-sufficiency of the true-born Briton, would not 
believe that any foreigners could be preferred to them on equal 
terms; nor could they ever be brought seriously to — 
such a to them absurd proposition. Now, however, they have 
been brought face to face with the unwelcome fact. Foreigners 
are preferred, on equal terms, and that so frequently and so 
unmistakeably, that there must be a reason for it. It is no use for 
Jack to swear and bluster, and mob his harmless foreign competitor. 
He must bring himself to think and study why he has ceased to be 
in demand. Trade and commerce will evidently no longer stand 
improvident habits, waste, debauchery, and so forth on the part of 
those engaged in it, and those who indulge in such vices, or in 
the scarcely less fatal one of continual proneness to turbulence 
and stupidity, must expect to be superseded by steadier and more 
manageable, even though less capable men. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Scotch iron market has been very ne or et in the past 
week, and prices have sunk to a lower level than at any time 


during the present depression. Shipments of pigs are smaller than 
they would have been but for the snowstorm, which greatly inter- 





fered with traffic. They amounted to 6575 tons, as compared with 
7699 tons in the agen week, and 8135 tons in the corresponding 
week of 1885, The output is not in the least diminished, there 
being ninety-four furnaces in blast, as against ninety-three at this 
date last year. Large additions continue to be made to stock, those 
in Messrs. Connal and Co.’s Glasgow stores having been increased 
by 4000 tons in the course of the week. 

Business was done in the warrant market on Friday at 38s, 6d. 
cash. On Monday transactions occurred at 38s, 44d. to 38s. 14d. 
cash, while Tuesday’s market was very depressed, the price falling 
to 37s. 11}d. cash. Business was done on Wednesday at 38s. to 
38s. 3d. cash. To-day—Thursday—the market was depressed to 
37s. 114d., closing with sellers at 38s. cash, 

The current values of makers’ iron are :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 43s.; No. 3, 41s.; Coltness, 47s. and 
43s.; Langloan, 44s. 6d. and 42s.; Summerlee, 47s. 6d. and 
42s.; Calder, 47s. and 41s.; Carnbroe, 43s, and 40s, 6d.; 
Clyde, 438, 6d. and 40s, 6d.; Monkland, 39s, and 36s,; 

r, 38s. 6d, and 35s, 6d.; Govan, at Broomielaw, 39s. and 
36s. 6d.; Shotts, at Leith, 45s. and 44s. 6d.; Carron, at Grange- 
mouth, 48s. 6d. and 45s, 6d.; Kinneil, at Bo'ness, 43s. and 
42s. 6d.; Glengarnock, at Ardrossan, 43s. 6d. and 40s. 6d.; 
Eglinton, 39s. and 36s.; Dalmellington, 41s. 6d. and 38s, 6d. 

The effort to bring about a restriction of the output of Scotch 
pig iron has signally failed, and there is therefore at present little 
or no hope of the production being restricted elsewhere. Several 
Scotch firms were greatly in favour of putting out a proportion of 
the furnaces, but difficulties were encountered as regards others 
whose output had already been so much reduced that they found 
it necessary to put se furnaces in blast to meet the exigencies 
of their business, They, therefore, intimated that it would be 
impossible for them to put out furnaces, and the difficulty at once 
arose which led to the breaking up of the conference. 

The past week’s shipments of iron and steel manufactured goods 
from the Clyde embraced locomotives valued at £20,600 for Kurra- 
chee and Calcutta, £1800 worth of machinery, £5735 sewing 
machines, £4700 steel goods, and £21,600 general iron manufactures, 
of which £11,430 were wagons, angles, , sheets, and pipes for 


mbay. 

In the steel trade there is very considerable activity. With 
regard to the progress of the basic steel manufacture, which was 
started in Scotland for the first time only last autumn, Messrs. 
Merry and Cunningham intimate that they are so fully supplied 
with orders of a higher class and price, such as boiler steel and 
extra mild steel for welding, flanging, and stamping, that they 
have not found it n to enter the ship-plate trade. They 
also state that the reception that their Glengarnock basic steel has 
had alike at home and abroad is in every way satisfactory, and 
they are working full time night and day. In view of the opinion 
of Lloyd’s that ‘basic ship-plates have not as yet given very good 
results, this intimation is important, as showing that there isa 
very good miscellaneous demand for this quality of steel. 

As was to be expected, the very stormy weather of last week 
greatly impeded the coal traffic on the Scotch railways, and the 
shipments at the different ports are therefore reduced in —- 
The week’s shipments were at Glasgow, 21,384 tons; Greenock, 
789 tons; Irvine, 1938 tons; Leith, 1126 tons; Grangemouth, 
2527 tons; Ayr, 7307 tons; Troon, tons; and Bo'ness, 3486 
tons. For all qualities the prices continue low. 

Messrs. Beardmore, of Parkhead, have received a contract for 
a ae for the Indian railways, which will require 3000 tons of 
steel. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE ironmasters have agreed to further reduce the quotations in 
steel bars and blooms. Steel for tin bars is now quoted at £4 15s, 
to £5 5s.; blooms, £4 2s, 6d. to £4 10s. This shows a reduction 
respectively of 10s. and 7s. 6d., and still more impoverishes makers. 
The idea, possibly, is that by giving a better margin to tin-plate 
makers a better demand may arise ; but another view taken is, that 
tin-plate makers will have still less temptation to go into the make 
of best, as some are proposing todo. I should say, looking at the 
superior make attained by high-class machinery and easy railway 
rates, tin-plate makers would be wise to confine themselves to their 
legitimate business. 

The condition of the rail trade continues unimproved. Cyfarthfa 
continues brisk, but this is exceptional. In most places the lot of 
the ironworker is more pen pete hyd lounge about the town than 
to be employed. Best steel rails are quoted at £4 15s, This 
leaves the ironmaster but one duty to do in respect of foreign ore, 
and that is to get it as cheap as possible. I have heard of prices 
so low that the wonder is, deducting freight, how anything is left 
to the exporter from Bilbao. The low om ruling may account 
for the rather large consignments had of late by Dowlais Company 
and other works, 

In the matter of —— a sorry cargo of 540 tons rails to Rid 
de Janeiro, and a small cargo of bar iron for Trieste, comprise the 
principal business of the week. 

Turning to coal, the outlook is worse. I have heard that large 
collieries, such as the Ocean, get but a couple of days’ work per 
week at the best, some only one, and on the eve of despatch, too 
late to get confirmation, am told that this enterprising company— 
Ocean—have determined to stay proceedings at their new collieries 
at Ynysybwl for twelve months, simply “keeping the water 
down.” If this be so, it is a ruinous condition, as a good deal of 
Hoag has been expended in cottages for men, shops, and 

otels, 

One of the principal coalowners told me last week that in his 
experience—a very long one—he never knew things so bad, or the 
prospects in the future so hopeless. The Cardiff foreign coal 
exports last week fell off to the extent of 30,000 tons, and all 
over the district the a is acute. Newport fares a little 
better than Cardiff, Swansea, too, with its varied industries. 
In addition to best steam, which is very depressed, though low 
prices are quoted, house coal, too, is sluggish, and many house 
collieries in Monmouthshire are at half work, Small steam is 
correspondingly dull, and pitwood is fully 3s, 6d. per ton lower 
now than it was last year. 

The line of rail suggested in these columns for conveyance of 
material to the Cardiff Waterworks in the Taff Vaun Valley, and 
which, it was pointed out, would facilitate the work and lessen the 
cost, is to be adopted. 

Considerable weeding out of men from the collieries will take 
place next month, principally, I expect, day men. Dowlais 
collieries are tolerably busy. arthfa management is rewinning 
coal from various old levels, The “‘ rude forefathers of the hamlet, 
it appears, left much more coal in than they got out, and so it 
pays well to nm. It was the same with iron. I haveseen iron 
slag showing that a larger percentage was left in than was 
ex > 
Tin-plate shows an upward sign, and a slight advance has been 
obtained by makers anyny ay of best brands, This does not 
exceed 3d. per box, but it is hopeful. Stocks, however, are a 
little more than they were, the sales of last week having been 
eclipsed by the make. The total stock held at Swansea last week 
amounted to 172,486 boxes. Coke-plate quotations are 13s, 9d. to 
14s.; the same for Bessemer. Siemens commands 6d. to 9d. more. 
Charcoals range from 16s, 6d. to 18s., according to quality, Over 
29,000 boxes of tin-plate were despatched last week to America 
and France from Swansea. The Newport district report respect- 
ing tin-plate is better. Some fears are entertained that the 
requirements for France will soon gradually lessen, as the make 
there is increasing. : 

A serious steam tug boiler explosion occurred at the Bute Docks 

iff, on Monday, killing five men and injuring several 
— Bodies, parts of the boiler, &c,, were hurled to immense 
istances, 
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NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 


English-Dutch Inght Railways Company, 
Limited. 

This company was registered on the 27th ult, 
with a capital of £500,000, in £5 shares, to con- 
struct, acquire, work, and use light or other rail- 
ways and tramways i in Holland and Belgium, or 
elsewhere. The subscribers are :— 


Thomas Francis Wells, 34, Lancaster-gate .. 

Percival Fowler, Thornwood Lodge, Campden- 
hill, engineer . oe 

Thomas nderwood, Slough, Bucks” 

J. ¥. 8. Cridland, 17, Bedturd MIU oe 46 00 

F. H. Atkins, 35, Buuverie-street, engineer.. .. 

hk, G. — Palace-chambers, Westminster, 


e 
Cc. ae Rideal, a, ‘Margaret: street, Cavendish- 

square .. .. eo as SS. oe 1 

The number of directors i is ‘net to be less than 
five nor more than seven; qualification, 50 shares 
or equivalent stock ; the subscribers are to appoint 
the first, and act ad interim; remuneration, £2000 
per annum. Mr, J, 8. Cridland is oP inted 
solicitor to the company; Mr. C. F. Rideal, 
secretary; Mr. H. F. Schomerus, of the Hague, 
manager; and Mr. George Buchanan, C.E., of 
68, Victoria-street, engineer, 


~~ eee BP 





Farrars, Limited. 
This company proposes to acquire leasehold 
lands, beds of stone, and other property, situate 
at Pond Farm, Stead Hall, Granny Hall, and 
Smithy Carr-lane, Brighouse, in the parish of 
Halifax, York, lately in the occupation of John 
Farrar and Sons, of Southowram, ‘stone mer- 
chants. It was registered on the 2nd inst. with 
a capital of £20,000, in £10 shares, to carry on 
business as quarrymen and stone merchants. The 
subscribers are :— ‘ 


*Andrew Cockcroft, Halifax .. .. .. .. .. 5 
*J. T. Riley, Halifax .. . cw & 
*W. Crowt ier, Lightcliffe, stone merchant . +» 100 
*J. R. Atkinson, Sowerby Bridge, manufacturer 100 
8. A. Farrar, Halifax, dyer 5 


J. D. Taylor, Halifax, chartered accountant :. 10 
J. Duff, Halifax, chartered accountant Je ee 5 
J.R. Farrar, Halifax, solicitor a6) ob ae 50 


The number of directors is not to be lees than 
three nor more than seven; qualification, 100 
shares. The first are the subscribers denoted by 
an asterisk. 





Lancashire Collieries’ Association, Limited. 

This association proposes to acquire and work 
lands, mines, collieries, &c. It was registered on 
the lst inst. with a capital of £10,000, in £50 
shares. The subscribers are :— 

Shares. 

Robert Holt Edmundson, Wilmslow, Cheshire, 

merc t Tara oe ae ee 
*J. — rne, 19, Castle street, Liverpool, coal sales- 
“PB Smith, 23, Falkner-squate, Liverpool, solicitor 
*J. Spencer, Sutton, St. Helens, colliery agent . 
J. Grace, 9, Harrington-street, Liverpool, volicitor 
J. Hodgson, Hindley, colliery agent .. ee 
J. Smethurst, Aston, colliery agent 

The subscribers denoted by an asterisk a are re the 
first directors; the company in general meeting 
will determine remuneration. 
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Railway Electric Lighting Company, Limited, 
This is the reconstruction of a company called 
the Railway Electrical Contractors, Limited, 
whose Peg property, and assets are taken 
over. The new company was registered on the 
27th ult. with a capital of £130,000, in £5 shares. 
The purchase consideration is * £30,000, payable 
£12,000 in cash, £6000 in fully- paid shares, and 
£12, 000 by the allotment and issue to the members 
of the old company of 4800 shares credited with 
£2 10s, as paid upon each. The old company was 
registered on the 12th of March, 1884, with a 
pe of £25,000, in £5 shares, and the last 
return, made up to the 7th of April, 1885, shows 
that 4250 shares were allotted, and of these 37 es 
were considered as fully-paid up, and that £5 
share had been paid upon the remaining FOO 
shares. The subscribers are :— 


*Sir Daniel Cooper, Bart., 6, De Vere-gardens .. 
*Frederick Green, 13, Fenchurch-avenue, ship- 
broker .. ee 
*Malcolm A. Laing, ‘s, Cambrid| e-gate, NW. 
*Krnest Villiers, 5, ’Brechin-place, Gloucester- 


road i. ~ et 
Frank Ernest Hersee, 50, Leyland- road, ‘Leo, 
secretary of a company 
W. J. Crozier, Springfield, New Malden, Surrey... 
E. G. Farish, 24, Coleman-street, solicitor .. .. 
The number of directors is not to be less than 
four nor more than eight ; qualification, 100 shares ; 
remuneration, £700 oy annum. Major Charles 
Henry Strutt and the first four subscribers are 
appointed directors, 


Safety Automatic Railway Couplings Company, 
Limited. 


Upon terms of an unregistered agreement dated 
20th ult. between Joseph Henry Betteley and 
vn Bromfield Brough, this company pro- 
oo acquire and work the letters patent 

o. 7460, ‘dond 18th June, 1885, for improve- 
ments in the construction of couplings and the 
methods of connecting and disconnecting railway 
carriages and other vehicles. It was incorporated 
on the 26th ult. with a capital of £100,000, in £1 
shares, with the following as first subscribers :— 


*W. Bromfield Brough, Harrow-on-the-hill .. 
F. eae Henderson, 5, Kenmare-road, Hackney, 
neer eo oe 
J. H, Collins, 28, Lime-street, solicitor .. <. .. 
a Macpherson, 61, Cambridge-road, Kilburn ee 
R. age 6, Graces-road, Camberwell, clerk .. 
H. H. Sporton, 10, Benyon- road, W., engineer .. 
8. Nott, 3y, Lime-street, merchant... .. .. «. 
The number of directors is not to be less than 
ag 3 nor more Ay nh = first 7 a 
» +5 erulam- buildings, 
Gray’ ong Bani Wm. Bromfield sara 9 
Wi os Mestionen, of 6, Great Winchester- 
Pee wy and Douglas A. Onslow, Selby Lodge, 
Carlton- hill, N.W., who are appointed for four 
CATS ; qualification for subsequent directors, 
shares, Until 10 per cent. dividend is declared 
the remuneration of the chairman will be £50 per 
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annum and £3 3s. per board meeting, and each of 
the other directors will be entitled to £50 per 
annum and £2 2s. per board meeting. In any 
year in which at least 10 per cent. dividend is 
paid, the remuneration of the directors will be 
doubled, Mr, R. J. Collins is appointed secretary 

at a salary of not less than £300 per annum to 
commence with, 


Byng Telephone Company, Limited. 

This company proposes to acquire and work the 
patented invention called the Byng Acoustic 
‘Telephone and Lee Guide, with power to acquire 
any other mechanical telephone or licence to use 
the same. It was registered on the 25th ult. 
with a capital of £5000, in £10 shares, with the 
following as first subscribers :— 

Share 
W. J. Harrison, Ryder, Newcastle-on-Tyne, engi- 
= ae Lindsay, M.E,, Newcastle-on-Tyne .. 
F, Ball, Newcastle-on- -Tyne, engineer .. 

iP: Spencer, C C.E., Newcastie-on- 'yne oo ee 
x Tennan’ facturer.. 

J. Owen eran M.E, Newe a 
J. H. a Newcastle, chartered ac: 

countant . 

Table A of the Companies’ “Act, 1862, will 
apply to the company. 


Alturas Gold, Limited. 

Upon terms of an ag agin of the 23rd i, 
this company proposes to purchase from E. C. 
Thompson, of Meadville, Pennsylvania, U. S.A. 
(at present residing at the Charing-cross Hotel), 
certain mining properties known as the Alturas, 
situate at Atlanta, Alturas County, Idaho Terri- 
tory, U.S.A. It was registered on the 25th ult. 
with a capital of £300,000, in £5 shares. The 
purchase consideration is £250,000 in fully-paid 
shares, 6000 of which are to be transferred to 
Mr, Joseph Brotherton Purnell, or his nominees, 
in consideration of outlay and services rendered 
in the negotiation and realisation of the property, 
and in the formation and launching of the com- 
pany. The subscribers are :— 

Shares. 
W. J. Twentyman, 264, Ambherst-road, N., ac- 

ONE an se sé ae 46 46) 00 e0  oe 
F. Cutluf, Witham, Essex, secretary to a com- 
Gurdon Saies, 9, Lee-street, Poplar, accountant. . 
A. Parmenter, 35, Enfield-road North, N., cashier 
T. G. eng 12, Grove Villas, Chestnut-road, 

wee clerk 

. Parnell, 248, ; Clapham-road, correspondent 
L Ww. Lover, Shirley Lodge, Lancaster-road, need 

Norwood, advertisement agent .. .. 1 

The number of directors is not to be ion than 
three nor more than seven; the subscribers are 
to appoint the first and act ad interim; qualifica- 
_—_ 100 shares ; remuneration, £200 per annum 
each, 





_ et he et 


ed 





Anglo-Canadian Phosphate Company, Limited. 

This company proposes to purchase from Robert 
Chamblet Adams, of Seaben, certain mineral 
lands in the province of Ontario and Quebec, 
Canada, containing apatite, or phosphate of 
lime. It was registered on the 26th ult. with a 
capital of £65,000, in £10 shares, 4500 of which 
are preference shares. The purchase considera- 
tion is £50,000, whereof £20,000 is payable in 
fully-paid deferred shares. The subscribers are :— 


Shares. 
*Sir John Morris, spent chemical 
manure manufacturer ee 08 ee 1 
*J. Thompson, Wilmsiow, Cheshire | z 
*W. Crostield, 6, Stanley-terrace, Liverpool, ‘sugar 
refiner 1 
*P. Moir Crane, Bank-street, Manchester, manu- 
facturer .. 1 
B. F. Babcock, 1%, ‘Water-street, Liverpool, “mer- 
chant 1 
*R. C. Adams, 41, St. Francois ‘Xavier-strect, 
Montrea 1 
B. Radcliffe, 3, ; Chapel: ‘street, Liverpool 1 


The number of directors is not to be less than 
three nor more than seven; qualification, fifty 
shares; the first are the subscribers denoted by 
an asterisk and Mr, W. T. Costigan. Sir John 
Morris is appointed chairman, and will be 
entitled to a minimum remuneration of £100 per 
annum. Each ordinary director will be entitled 
to at least £50 per annum in every year in which 
the dividend does not exceed 7 per cent., and to 
at least £100 per annum in each year in which 
the dividend shall exceed such percentage. The 
vendor is appointed managing director at a salary 
of £500 per annum, and in addition thereto, will 
be entitled to receive out of the profits remaining 
after payment of 7 per cent. per annum dividend, 
a@ commission of 14 per cent. on the aggregate 
amount of all sales during that year, and in the 
event of the profits being insufficient to pay such 
commission, the vendor will be entitled to receive 
the balance of profits remaining after payment of 
the said 7 per cent. dividend. 





North Honnali (Mysore) Gold Mining Company, 
mi 

Upon terms of an agreement of the 24th ult., 
this company proposes to purchase from Theodore 
Oelrichs, of South Norwood-hill, certain mining 
age situate in the Shimoga district of 

ysore, acquired by the vendor, under an agree- 
ment of the 23rd ult., made with the East Indian 
Company for Exploration and Mining, Limited. 
The new company was registered on > 25th ult. 
with a capital of £120,000, in £1 s! The 
purchase consideration. is ‘£35, 000 in ok and 
£25,000 in fully-paid shares, The price agreed 
to be sag he by the vendor to the East India Com- 
pany for Exploration and Mining is £11,000, and 
£25,000in fully-paidshares. The subscribersare:— 


8 
eK... La 8 and 4, Great Winchester- 
soli ~ os 
R, oe John Hal, Stapleton, near Bristol. 
J on ¢. Cleave, 8t. Ann’s-hill, Wandsworth, 


v3 M; Hlkington, 54, * Windsor-road, Holloway, 
cler! 


‘7 t. Hanson, ill, ‘Sebert-road, Forest-gate, 


Lect Gena’ Ww. Vv. ‘Anderson, E. “LUS. ‘Gub, 

14, St. James’s-square .. oe 
T. Hakes, 64, lowne-road.. .. .. 

The number of directors is not to be ‘lows than 
three nor more than seven. The first are Robert 
Andrew Cole, James A. Croft, Louis Forbes, 
James Inch, and Colonel G. B. Malleson, Re- 
muneration, £1400 per annum. 


“es ~ ~ _ land 








THE PATENT JOURNAL. 
Condensed from the some of the Commissioners of 


Applications for Letters Patent. 

*,* When patents have been ‘ communicated” 
*name and address of the communicating party a 
printed in italics. 

2nd March, 1885. 

2934. Corron Harvesters, H. J. Allison.—(C. T. 
Mason, jun , United States.) 

2935. Hat VENTILATORS, F, U. Bowen, London. 

2936. INFANTRY BayoneTs, W. Wilkes and T. Nicholls, 
Bloxwich. 

2937. Tricycies, J. A. McKay, Stockport. 

2938. SPHERICAL OIL, &&., BUKNER, W. H. Peters, Bir- 
mingham. 

2989. SHUTTLE-GUARDs in Looms for Weavine, T. Live- 
sey, Halifax. 

2940. AuToMATIC VALVE Mortioxs, H. and R. H. 
Lanceley, Uhester. 

= Fina PreseRveRS in Looms, W. T. Bleasdale, 

ax. 

2942. Couptixes of Rattway, &c., Carriaces, 8. 
Chadwick, Halifax. 

2943. Inpi4-RUBBER BeELTs, &c , J. Hebblewaite and E. 

Holt, Manchester. 
ap = COMBINED Basket and Bac, T. N. Hunter, Man- 


ester. 
2045. Maka Spapes and 8xHovets, J. Hutchinson, 
unmurry. 
at homens the Corners of Frames, J. Blakey, 


2047. Lamp, J. F. Bolshaw, Lamespoet, 

2948. MacHINERY InpicatTor, &e., 
Dublin. 

2949. Hinces, J. Sowden and W. Cowan, Bradford. 

2950, Enricuine ILLuminatTinG Ga-, J. Parkes, Bir- 
ringham. 

2951. REGISTERING Apparatus, J. and F, Lott, 
Liverpool. 

2952. Cycxes, J. F. Russell, London. 

2¥53. TricycLes, F. White, Paris. 

2954. APPARATUS employed in Muues, P. Crook and G. 
Firth, London. 

2955. VaLVE Morton for Pumps, &c., E, Lund, jun., 
London. 

2956. ELectro Motors and Dynamo motors, M. Im- 
misch, London. 

2057. ATTACHING HaNDLEs to Locks, J. Cundall, 

ington. 

— SicNat Inpicators, T. B. Sloper, London. 
2959. ELecTRICAL BrusHEs, W. T. Whiteman.— “UW. i. 
Miles, jun., and J. C. Aiken, United sata) 

2960. Firrines of ROLLER Butnus, &c., J. Campbell, 
Enfield. 

2961. FanLicut Fasteners, J. U. Davis, London. 

2962. MeasuRING CurReNTS of Water, J. A. Muller, 
London. 

2963. Lamp Bow s, G. R. Loudan, London. 

2904. HeaTING ARRANGEMENTS of Ovens, W. Johnson, 
London. 

2965. ATTacHMENT for VeLOocIPEDEs, C. Marchutz, 
London. 

2966. Securinc Corks in Bort.es, &c., W. Robertson, 
London. 

2967. Levets, J. J. Hicks and C. Tight, London. 

2968. KaiL Juists, H. F. Dale, Loudun, 

2969, Automatic VaLves, F. Hochuli.—(P. Fischer, 


France.) 

2970. Spunninc Macuivery, &c., G. Bernhardt, Man- 
chester. 

2971. Sewinac Macuines, W. R. Lake.—({4. Eppler, 
jun., and EB. Adams, United States.) 

2972. Twistina Woop, W. R. Lake.—(E. A. Alden and 
D. 0. Pease, United States.) 

2973. CrenTrirocaL Pumps, W. R. Lake.—(W. 0. 
Webber, United States.) 

2974. ATracHiNG Fuses to CaRTRipcEs, F. W. Macan 
and W. J. Sharp, London. 

2975. DyNaAMO-ELECTRIC Macuings, N. Tes'a, London. 

2976. Drivinc Apparatus for SEWING Macuings, D. 
Noble, London. 

2977. Lapy’s Fans, C. C. Cole, London. 

2978. SHarts, Pouss, and Arms for Unarr CUTTERS, 
W. H. Sleep, London. 

2979. BotTLes and Storrers, W. Heatley, London. 

2980. VuLCANISED Rupper Digs, A. J. Boult.—(G. J. 
B. Rodwell, Canada.) 

2981. Trucks for CENTRE-RAIL ELEVATED RAILways, 
A. J. Boult.—(F. A. Bartholomew, United States.) 

2982. Lockine Devices, A. J. Boult.—(4. P. Merrill, 
United States.) 

2983, VenTiLaTors, A. J. Boult.—(C. Nr a Canada.) 

2984. Boots and SHogs, F. Haslam, London. 

2985. TENSION PULLEY for REGULATING Bux Corps, 
C. A. Grossetete, London. 


8rd March, 1886. 


2986. SELF CLostne Non-concussivE WATER VALVE, C. 
R. Stewart and J. Scott, London. 

2987. PerMaNeNT Way of Kaitway, J. Edwards, 
Hackney. 

2988. CorNnisH Boruers, I. Morris, Bloxwich. 

2989. APPARATUS for oO Dassinc BrusHEs for 
ComBING MACHINEs, P, Watso’ 

2990. CarD SHeets, G. Hudson, "Bradford 

2991. Hosiery Knittinc Macuings, H. Clarke, J. M. 
Thornton, and T. Mawby, Leicester. 

2992. Pipes and Taps for FiLTER PressEs, J. Newton, 


ng port. 

2993. Motors, M. Milburn and R. Hannan, Glasgow. 

2994. Cur-orr VaLve, A. Ridge and J. Blake, Man- 
chester. 

2995. Stop VaLve, A. — Manchester. 

2996. Kerriges, &c., T. Fietcher, Manchester. 

2997. RKoLL TOBACCO-BINDER, J. ‘M. M‘Donnell, Dublin. 

2998. Lupricators, J. 8S. Barraclough and J. W. 
Schofield, Halifax. 

999, Gas Motors, D. Clerk, Glasgow. 

3000. CHECKING the Receipt of Money from Persons 
ait an in Pusiic Venictes, J. M. Black, London. 

. CLEANSING SuGaR, &c., Baas, W. T. Crooke and 

ao A. Arnold, London. 

3002. InTeRcePTiInG Traps for Sewers, J. Fletcher, 
Birmingham. 

3003. VenTILATING Covers for Sewers, J. Fletcher, 
Birmingham. 

3004. Drivine Cuarn, W. Morgan, Birmingham. 

8005. PREVENTING DamaGe to WaTCHES and CLocKs, A. 
J. Morcom, London. 

8006. WaTER Taps, H. Watson, Halifax. 

3007. Orn Lamps for Cycigs, &c., J. Roots, Tottenham. 

3008. MANGLES and WRINGERS, W. Lockwood, London. 

8009. TrrEs of VEHICLES, W. Lockwood, London. 

8010. Motive PowER ENGINES, G. F. Deacon, Liver- 
pool, 
3011, UmBre.xas, &c., P. J. eer pepees. 
3012, BALANCING Wixpow Sasues, W. J. Hill —(R. 
Clarke, J. G. Darling, and D. M‘Farlane, Pome ng 
3018, Fezpinc Apparatus for Szewinc MacuHings, H. 
Bernard.—(C. Tabbert, Germany.) 

3014. AvToMaTic LUBRICATORS a Steam CYLINDERS, 
W. W. Campbell.—(&. Campbell, Java.) 

8015. Castors, W. J. Panton, Birmingham. 

3016. Soras, &c., R. Glover, London. 

3017. Raitway Cars, E. W. Furrell, Streatham- 
common, 

ba 2 ee INSPECTION CHAMBER, R. P. Beattie, 

ni 

3019. VsnTILaTors for Winpows, G. R. Buffham, 
London. 

3020. Steam Boruers, W. and J. Beesley, London. 

3021. BuTToN-HOLE CurTTER, C. H. Felton, London. 

3022. Insect Trap, D. L. Brain, Southsea. 

3023. ragged for INDICATING TEMPERATURE, J. 
Murrie, G 

3024. MacHINE fot Cieaninc Gun BarreELs, C, J. O. 
Ferguson, Inverness. 

3025. Macuinery for the Purpose of Derence, E, 
Graddon, Kent, 


. B. Thompson, 





3626. Borries, &c., for Srorinc and Heatine Liguips, 
G, A. Goodwin and E. O. Eaton, London. 

= Sream Pumps for Raisise Water, J. L. Berry, 
j ‘ow. 

3028. Bettisc for Driving Macuinery, F. T. K. 

in, Glasgow. 

3029. AuToMATIC SLIDING ANTI-BALLCONING THREAD- 

BOARD in the Kinc SpinninG Frame, 8. M. Ratnagur, 


3030. TREATMENT of Corton Seep O1t Resipvg, J. 
Longmore, Liverpool, 

303L. Apparatus for Use in DrawiNe orF GRAIN from 
Sitos, G. Henderson, Liver, 

3032. Fountain Pens and PenHoupers, W. J. Sollas, 
Liverpool. 

3033. Kyitrep Ripped Fasric, J. H. Cooper, W. J 
Ford, G. Blunt, and W. M. Richards, London. 

3034. EMBROIDERING and OVER-EDuING Macuines, G, 
Browning, Gloucester. 

3035. Sream or Water Moror, L. A. Groth.—(A. V. 
Ludwig, Germany.) 

7 a fur Srartine Gas Esoines, 8. Griffin, 

ndon. 

8037. Erectinc Gas Pires to Form Picture Rops, J. 
Halley, London, 

3038. Tubes, W. Fairweather. — (The Babcock and 
Wilcox Co., United States.) 

3039. TuBEs, W. Fairweather.—(T7he Babcock and 
Wilcox Co., United States ) 

3040. CRAMPS, J. Hampton, London, 

3041. Progectites, J. D’A. Irvine and J. Harriss 


London, 
3042. — ConvVERTIBLE Cars, &c., G. Byrne, jun. 
3043. "hon and Navet Protector, E. Somerford 
London. 


3044. VENTILATORS, C. Kite, London. 

3045. CarRriaGE Lames, H. R. Lawport, London. 

$046. STEAM-ENGINEs, M, P. W. Boulton & KE. Perrett, 
London, 

3047. Repeatinc Fire-arms, L, and 8. 8. Young: 
husband, London. 

3048. Rens, E. D. Adcock, London. 

3049. Tramway Pornts, E. F. — > London. 

3050. CHANGING ADVERTISEMENTS, J M. O’ Kelly, i. J, 
C. Sommerville, and U. H. Russell, London, 

3051. Usine Latues for MILLING, &e., W. H. Greatorex, 
London. 

3052. Firtincs for Frepinc Borties, J. Lakeman, 


London 

3053. Tease Arc Lamps, W. L. Wise.—(G. Mariotti, 
Austria.) 

3054. Fire Poxers, C. Priestland, Asto: 

3055. Sugstirure for a GRave or Toms stong, J. W, 
Hardy, London. 

3056. Merat Ro.iers for Grinpinc Gram, F. Stall. 
maier and F. Fux, London. 

3057. ARTIFICIAL FuEL Macuinery, J. A. Yeadon and 
R. Middleton, Leeds. 

3058, ARTIFICIAL FUEL Macuinery, J. A. Yeadon and 
R. Middleton, Leeds. 

3059. UMBRELLAS, R. Gray, Glasgow. 

3060. — J. Gregson “and W. T. Fox, 


Presto’ 
38061. na for PHotocRapaic Prints, B. H. Thwaite, 


Liverpoo 

$062. Bossins for Spinninc and Dovsiinc FRaMEs, 
T. Wrigley and J. H. Wilson, Manchester. 

3063. BisuLpHites from ALKALINE Bases, J. M. 
Walton, Manchester. 

3064. Construction, &c, of Borters for the Manv- 
FACTURE of Paper PuLp from Woop, &., J. M. 
Walton, Manchester. 

3065. FinisHinc TextiLe Fasrics, R. W. Thom, Mau- 
chester. 

3066. Cap Sprnnrnc and Twistinc Frames, W. T. 
Garnett, Bradford 

= INNER SOLES of Boots and Suoss, 8. H. Hodges, 

treet. 

3068. Batt Castors for Fursiture, J. Taylor, 
Birmingham. 

3069. Sack Houper, N. Means, Upwell. 

3070. SuHikt Banps and Currs, and Means of Fitrine 
Srups THereto, M. Wilsun, London. 

8071. METALLIC Fences Jesse Leigh, London. 

3072. Rorary Movement, J. C. Seliars, Liverpool. 

3073. ConnectTiING Pipes, E. H. Cheetham, Leeds. 

3074. Burninc Hypro-carpons in a Furnace after 
the manner of a Coat Fire, W. Smith, London. 

8075. Car or CarriaGE Srarter, L. A. Groth —(W. 
Wernigh, Germany.) 

3076. UMBRELLAS, A A. Groth.—_(Merkewitz and Ham- 
merschlag, Germany.) 

8077. Mera Bopy tw facilitate the Bottinc of CookIne 
Urensits, C. Southon, jun., London. 

3073. Rer.ectors for Rainway CarriaGE Lamps, D. 
K. Simpson, Liverpool. 

3079. HoLLow Sucar or CHocoLaTe Ware, O. Dunkel 
and M. Franz.—(W. Sommer, Germany.) 

8080. Packinos for Steam Encrngs, T. ox, Liverpool. 

3081. Horstine, &c., Coat, Satt, &., E. F. Bamber. 
+S. J. Kiiby, Caleutta.) 

3082. MANUFACTURING Batt Castors for FURNITURE, 
F. Davis, Birmingham. 

8083. LUBRICATING AXLEs of HutcHes, &c., D. Ander- 
son avd J. Hogg, Glasgow. 

3084. ay and SHogs, K. G. Brewer.—(J. Plas, Bel- 
gium. 

3085. ENVELOPE LETTER, I. Lindemann, London. 

3086. Borter, T. F. Veasey.—(/. H Lancaster, United 
States.) 

3087. Water Tubes, T. F. Veasey.—(J. H. Lancaster 
United States.) 

3088, Frep-waTeR Heater, T. F. Veasey.—(J. H. Lan- 
easter, United States.) 

3089. CHurRNs, J. Young, Glasgow. 

3090. PLacarps, &c., for ADveRTIsING, C. Koeneman 
London. 

3091. VELocrPeDEs, J. Harrington and J. Hopper, 
London. 

8092. Sarety Lamps, W. J. Clapp, and W. Sandbrook, 
London. 

io ~ eine &c., Encrng, R. Johnson, Brad- 


ord. 

3094. Szcurtnc Pepat Rusppers, W. Bown and J. H. 
Hughes, London. 

3095. WaTeRPROoFING Fasrics, G. F. Redfern.—(Z. 
Chevallot, France.) 

8096. CoLOURING Nr ne Propucts, G. F. Redfern. 
(A. V. Morizot, Fi 

3097. CLoTHING, E. Ci A. A. Cottell London. 

8098. Fire-proor So.ution, W. H. Murray and R. J. 
Young, London. 

3099. Furnaces, R. McL. Young, London. 

8100. REGENERATIVE Gas Lamps, &., 8. Chandler, 
sen., 8S. Chandler, jun., and J. ‘Chandler, London. 
8101. STOPPERS for Borrtes, C. A. M. Clark, London. 

8102. PorTLAND Cement, T. Weekes, London. 

3103, io” Foop, B. J. B. Mills.—(L. Degue- 
nant, 

=> Grinpine Driits, &c., G. P. Smith, Tunbridge 


$105. Row- -BoaTs, H. H. Lake.—({ Messrs. Wirth and Co., 
Germany.) 

$106. Execrric, &c., Betis, H. P. F. and J. Jensen 
and B. W. Webb, London. 


5th March, 1886. 


$107. Courtine and Uncouptina Rattway eae 
&c., W. and T. Hilland F. T. Turner, Lo’ ~yoo 

8108, BepsteaD Framers or Botroms, W. P. Hoskins, 
Birmingham. 

8109. ae Pipes for Stream, &c., J. and O. 

, Egremont. 

3110. leeees CyLixpErs, &c., E. 8. Brett, F. G. and 
A. C. Hands, and omas, Birmingham. 

3111. STRAINER PLartEs, H. Watson, Newcastle-on- 


yne. 
31lz. Rartway CovupLinc ARRANGEMENT, T. F. Remer, 
verpoo 
$118. VenTiILaTion, C. J. Henderson, Edinburgh. 


3114. Bearrine Wueat, T. H. White and Co. and W 
Weaver, Belfast. 
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115. SELF-LockINe and BurcLaR Proor CoaL-PLATE, 


G. Kyte, 

$116. FitreRtnc and Deco.orisinc SvucaR, &c., M. F. 
Heddle, D. C. Glen, and D. Stewart, Glasgow. 

$117. Brapcacss, G. Baker, See. 

$118, Skew — and Hancers, G. er, Livery-street, 


$119. Inprcatmnc the Caorps Commonty Usrep in 
Music, W. Ritchie, London. 
a ComMPRESSING S1Lace, C. W. Wilson, Kirby Lons- 


$121. Wicks for Orn Lamps and Stoves, G. Asher and 

- Buttress, ingham. 

$122. CLEANSING and Poriryinc Buripines, A. E. 
Scott, London. 

$123. Locks and Latcnes for Doors, &c., H. Rothery, 


London. 

$124. Fisk Brscurr for Docs, &c., W. Garthwaite, 
Great Grimsby. 

$125. Measuntne CurRENTs of Execrriciry, 8. Sud- 
worth, London. 

$126. PERMANENT PROPELLING Motive Power, A. 
Biver, London. 

$127. Rem Burroy, C. H. Felton, London. 

3128. Or Lamps, O. Barber, Liv: 

=. om Soe Lirts, W. B. and T. H. Jones, and J. 


0" 

$130. Sreves and Screxns, W. T. Crooke, London. 

$131. Sprinc Fastener for Gioves, &c., E. Fisher, 
London. 

$132. ApHEsIVE P asters, T. Casely and A. T. J. Cut- 
more, London. 

$133. Evectricat Conpuctors, W. R. Lake.—(H. A. 
Clark, United States. 

=“. Coorxe, Warmine, &c., Arr, J. Howorth, Man- 


ester. 
3135. Evecrric Castes, W. R. Lake.—(H. A. Clark, 
United States.) 
$136. ee aot ALarM THERMOMETERS, W. 
Doehring, 
31387. HyDRaULic , H. H. Lake.—(L. Belden, 
United States. 


) 
8138. Sme_tinc Try Org, &c., > A ) aaa London, 
$139. Hines, F. C. Hammond, Lon don. 
3140. CricKETER’s Wicket, W. Salmon, London. 
$141. Hotprr for Paorocrapss, &c., E. Pachtmann, 


don. 
ay New Expiosive Compounp, J. N. Heidemann, 


3143. Coatrnc Sueet Iron, &c., with Zinc, J. A. Du 
Rietz, London. 
$144. CiEansine, &c., the Cuarce CHAMBERS of 
BREECH-LOADING FrrRE-aRMS, R. Morris, London. 
3145. Lamps, A. H. Hearington, London. 


Lasts and Jacks, H. Stockman, 


London. 

$148. Tose of Inrants’ Feeprsc Borriss, J. P. 
Neumann, don. 

- a ameeal Execrric Lamps, A. Bernstein, 


ion. 
$150. Horw Trarners for Cattix, F. Holden, London. 
3151. Macurves for Dressinc Gram, &c., C. E. Mum- 


ford, London. 
3152. Mixrse Macuines, &c., G. F. _Redfern.—{B. F. 
Giraud, France.) 
3153. An Improvep Game, G. F. Redfern.—{N. C. et 
Gerson, France. 
3154. Baise acHINEs, H. H. Lake.—(M. Kauth, 
Onited States ) 
} 
6th March, 1886. 


$155. Prorecrinc Cases for REGISTERING THERMO- 
meters, L. H. Guinness, London. 

3156. STOPPER for Bort.es, J. Holmes, Raighieg. 

3157. Cneqvue Books and Covers, L. Brain, 
Southsea, 


3158. Hypravtic Jacks, G. Lewis, Manchester. 
a Copyixc Presses, J. Holroyd, Manchester. 
. Sarety Bicyc es, J. E. P. scott, 
sit. De — Prrss for SaniTaRy PURPOSES, W. Meakin, 
3162. a Rrissep Fasrics, H. Clarke, J. M. 
Thornton, and T. Mawby, Leicester. 

3163. Mera.ic Bettine, R. L. Kirlew, Manchester. 
$164. Pranmye Currers for Woop, &c., B. Sutclifie, 


3165. Apparatus for ReLievine the Sane Srrars 
upon Towne Ropss, J. .o 

3166. Lupricatinc AXxxss, T. Mirfin —<¢ J. W. King, 
London. 

$167. Merauiic Packrxe, R. Baird, Glasgow. 

=. ee and Reversinc Enornss, G. McGhee, 

$169. eow Grit-Boxes, G. W. Douglas and J. Shaw, 
Bradford. 


3170. Preparinc Casks, G. T. Beilby, Slateford. 
3171. Treatine CLays, &c., J. Prince and W. Johnson, 


3172. Measurine Distances, G. A. Vetch, Glasgow. 
3173. Meat Sarzs and Disn Covers, G. Baker, jun., 


rmingham. 
3174. State Pencit SuHaRPeNers, W. H. Myhill and J. 


e, Birmi: % 

3175. Sprincs for Bicycie, &c., Sappies, G. Salter 
and C. J. Hi , Birmingham. 

3176.  ——co De.ivery of Goons, C. H. Russell, 


Lon 
3177. peed CicaretrTes and Cicars, C. H. Russell, 
s1i8 orany Enorxes, J. A. Wade and J. Cherry, 


3179. InkopyNe TaBLet, W. J. Payne, London. 
3180. Rirce and Gun-cLeaner, W. J. ayy London. 
3181. ) sea C. Groombridge and J. P. Rickman, 


Lon 

3182. Cure of Liver and Sromacn ComPLAINTs 
through the Action of an InsuLaTep VOoLTAIC 
Exectric Caan Bewt, W. Laughton, London. 

3183. Dywamo-ELEcTRIC Macuines, T. 
London. 

3184. Prismatic and Macwetric Compasses, J. H. 
Steward, London. 

3185. Merau Boxes, H. D. B. Wall, Liverpool. 

$186. LappER-TAPE Looms, W. Kennedy, London. 

3187. FisHuyc-rops, A. G. Bartleet, Birmingham. 

3188. Siena, &c., Rockets, J. Pain, London. 

3189. APPLYING PuotocRaPaic EMULSION to Puoto- 
GrapPHic Puiates, E. J. Palmer, London. 

3190. CenrRiruGaL Dryrsc Macuives, J. B, Alliott 
and G. P. Haughton, London. 

3191. Duprex Fisu-ptate, J. Keywood and H. H. 
Perry, Croydon. 

3192, Trousers Stretcuer, H. Goodwin, London. 

3193. Lockrne of CasH Trius, P. Cam Glasgow. 

3194. Fioats for Suprortine Fisninc Nets, W. Duncan 
and A. Black, Glasgow. 

3195. Barret Bouts for Doors, &c., F. A. Harrison, 
London. 

3196. Puriryinc Saccnarine Juices, R. Englert and 
F. Becker, London. 

3197. CoxpIMEsT FLavourED with SPEARMINT, Cc. W. 
Shepherd, Bradford 

3198. MANUFACTURE of Azo Dyes, J. Y. Sion 
(The Actiengesellschaft =e vorm. Friedrich 
Bayer and Co., Germany. 

3199. SEM J. Stay. Hutinet and P. Feliz, 


Fra: 
3200. re Ovens, J. H. Johnson.—{La Société 
Geneste Herscher et Cie., France. 
3201. Hanpues for Kwrves, &c., P. Fagan, London. 
3202. WALKING-STICKs and UMBRELLAS, W. Garrop and 
W. Moore, London. 
3203. Treatinc the Eytraits of Anmmans, E. H. M. 
"cee London. 
= hacen Encrves, W. G. Adams, United 
Ss. 
3205. Mountines for Heavy Orpnance, W. J. Hoyle, 
London. 
3206. Stoppers for Borries, F. Foster, London. 
. 3207. Sprswmve Tops, E. Heinrich, London. 
3208. SripHons, H. L. J. Parenty, London. 


8th March, 1886. 
8209. Drivtnc Revotvinc Ruspers, J. Gordon, 


mena. 
$210. pe Grippers, 8. W. Cross, London. 
$211. Acruatinc MovaBLE SxHvuTTLE-poxes, W. H. 
. Snape, and W. H. Crompton, Manchester. 
$212. CLEANSING Yarn in Winpinc Macuines, H. 
Tetlow, Manchester. 
ph a oan Sramps to Lerrers, &c., B. 


ter. 
— oy a Water Merten, A. G. Browning, South 


3215. ne pone Matrices for Stergoryrine, J. 
ae and J. Taylor, Dundee. 

3216. yine Carps, J. J. McLaren, G 

$217. TREATING SEWAGE and MAKING 


Hanna y, Glasgow. 
$218. the Lock, J. Bir and C. Kister, Germany. 
$219. Wasuine Macuinss, T. C. Smith, Manchester. 
—_ DisTiLiine AmmoniacaL Liquor, A. Dempster, 


alifax. 

$221. bmg W. E. Crowther, Manchester. 

$222. Apacus, T. Rushforth, London. 

3223. Governors, W. C. Lockwood and H. Carlisle, 
Sheffield. 

$224. Cuemicat Envevops, P. 8. Nixon, Bristol. 

y  ~ed Frrepiaces, J. Pearson, Ashton-on- 

$226. | ong Bicycug, C. W. Siddle, Huddersfield. 
8227. Boox Rests for Cuarrs, &e., D. McClure, Wash- 


ington, U.S. 
$228. AppLicaTion of Sprincs to RarLway CARRIAGES, 
O. Underwood, London. 
$229. Biape Sxartss, H. M. Nicol, Glasgow. 
8230. SPARK ARRESTERS, J. Y. Johnson. -(B. Werner, 


Germany.) 
oe. ae Carponic Acip Gas, &c., J. Gale, 


ion. 
$232. Devices for Taxinc Up the Enp PressvRE oF 
Turust of Rotatinc Suarts, ©. A. Johansson, 


London. 

3233. CoverED Meratiic Tues, F. Madeley and A. 
Oldham, London. 

3234. Props for Mings, &c., D. Mills, London. 

3235. ABSOLUTELY ConTINVOUS CURRENT DyYNAMO-ELEC- 
TRIC Macuines, C. J. Hall and W. Lowrie, London. 
$236. Separnatinc Dust from Cuarr, T. Hoadley and 

J. Hoadley, London. 

$237. Twistinc Toreaps, H. Page, F. Ball, and J. 
Hudson, London. 

3238. Optarntnc AmMonIA CHLORINE and Hypro- 
CHLoric Acip from Ammonium CHLORIDE, L. Mond, 
Liverpool. 

3239. Gavucess, J. Nicholson, London. 

ag oe ELEcTRic Lieut Apparatus, C. Hall, 


on. 
$241. Mittrsa Macuives, J. W. Rutherford and W. 
Balm: els. 


om, J. B. 


er, 
$242. Mrvers’ Picks, M. Withers, London. 
7. Sarety Rotter Horse Prorector, J. Covell, 


$244. BREECH-LOADING Guns, R. Morris, London. 

$245. Gas += J. C. Mewburn. rp am * "rance.) 

$246. Loose Rep Looms, J. Seed, Londo: 

we. ecm Oxa.atEs of dee, “M. B. Vogel, 

ndo: 

$248. Morpantrnc VEGETABLE Fisres, &c., M. B. 
Vi London. 

— Music Stoous, &c., E. Parr and C. H. Hare, 


3250. On: Lamps, J. Roots, London. 

$251. Inrants’ Frepine Borties, A. C. Henderson.— 
(B. L. P. Leliévre, France.) 

3252. Starvep Giass Winpows, A. C. Henderson.—(L. 
Charmantier and &. de Cazenave, France.) 

$253. Conversion of ELectric Currents, H. H. Lake. 
—(F. Heimel and F. oer Austria. 

Kwittinc Macuines, G. A. White, London. 

3255. AUTOMATICALLY DELIVERING Goons, P. Wi 
aud W. H. Jones, London. 

3256. Cricket Stumps, J. G. Heard, London. 

3257. — for Measurine Liguips, W. G. Kent, 

mdon. 

3258. Groves, J. H. Cooper and W. J. Ford, London. 

3259. Rock TUNNELLING, H. N. Penrice, London. 

3260. Execrric ARC Lamps, H. 8. Lake.—(F. Heimel 
and F. Waldmann, Austria.) 

3261. Merax Castros, W. Potthoff, London. 

3262. Lawn TENNIS Poss, G. C. Nott, London. 

3263. ANKLE Pap, J. McIntosh, London. 

a —— Castors to Furniture, &c., L. Lewis, 

on, 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Ofice official Gazette.) 








334,186. Batancep ‘oie. Edwin B. Sintzenich, 
Rochester, N. ¥Y.—Filed May 2lst, 1883. 
Claim.—The combination, with a steam cylinder 
and piston, of the slide valve C, slotted plate G, and 
balance plate L, attached to the slide valve by a con- 





nection passing through the slot in the pm, and pro- 
vided with the o to compensate for expansion, 
substantially as and for the purposes set forth. 


334,366. ELecrric Licutine Apparatus, Arthur C. 


figures, in go on with automatic yo 
substantially as specified, for closi: 
the electrodes successively, subetumtlaliy ae eae fe as set forte 
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(2) The combination, with a revolving cylinder carbone and 
of levers acted on by said pins, carbons 
carbon-holders in pairs, and connections 

ve levers and = a. for moving bn 

or electrodes successively producing ranges 

of flashes in straight or curved lines, substantially as 


$334,206. Hypravutic Jack, John Weeks, New York, 
and Harrison Traver, Brooklyn.—Filed October 20th, 


885. 
Claim.—In a hydraulic jack, the combination, with 





the pump C and the ram B, of the packing F, the 





ea td H, the = L, ond 8 the pac’ Leen . 7 nut 3 said 
e@ pac! an and 
ard rn he gah a between the Pp = e@ ram, 


substantially as herein shown and described, whereby 
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the packing can be readily applied to the pump and 

the ram, as set forth, and 1 the several parts prevented 

from moving relative to each other. 

354,266. Pee, Horace B. Murdock, Detroit Mich. 
—Filed, September 21st, 1885. 

Claim.—{1) In an injector, a delivery tube con- 
structed with its entrance end and relief orifices 
opening into the same overflow chamber, and in 
connection therewith an escape valve located below 
the entrance to said tube, said valve constructed to 
open automatically under the pressure of water in the 
overflow chamber when the same has risen to a level 
a little below the entrance end of the delivery tube 
and to automatically close when the water has was 
below said level, —- s described. (2) = 


a force tube =. pose veer Day Aone of a delivery ard 
having its entrance end and relief orifices opening in 

said overflow chamber, and a single escape valve, said 
valve constructed to automatically open whenever the 
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pressure within the overflow chamber equals or 
exceeds that exerted by a column of water at a level a 
little below the entrance end of the said delivery tube 
and to automatically close and remain closed whenever 
there is less pressure within said chamber, substan- 
— as described. (3) The combination, with an 
nia’ s, having an overflow chamber, G, 
et, B, a water inlet, C, and a vertical deliv tube 
F provided with an entrance end and an 0; gg’, 
located within the overflow chamber, of an escape 
valve G1, arranged below the upper entrance end to 
said delivery tube and automatically ed by the 
column of water before the latter can rise to said 
upper entrance end, substantially as described. (4) In 
an injector, a reversible ae tube adapted by 
reversing the tube to present its discharge end at a 
different distance from the mouth of the oe 
tube, substantially as and for the purposes described. 
334,406. Macuine ror MouLDING FLOWER-PorTs, Her- 
mann Ammenheuser, Albany, N. Y.—Filed June 23rd, 


1885, 

Claim. —(1) The combination, with the revolving 
mould E, held from moving agen g nae reciprocat- 
ing die I, held from revolving and having flange i at 
its upper end, and coacting with mould E, for forming 
flower-pots, of spring receptacles iJ, springs r, ring- 
form follower K, guide pins k k, wor! through 
plate j, secured to flange i, and having eir lower 




















ends secured to follower K and their upper ends 
provided with heads, serving as seats of springs ut all 
substantially as described, for the purposes 

operations set forth. (2) The combination with 4. 
E, which is revolved on one horizontal plane, disc G, 
provided with projecting spur f and mounted on 
reciprocating vertical shaft F, and step P, of the die 
I, secured reciprocating vertical shaft H, elastic 





follower K, concentric to said die and steadied and 
made elastic by mechanism, as above described hving 
LL, draw Ll, treadle 'N, and weight W, ha 
connection with yoke L, all’ subs’ 

«cama for ty AVS. aden et 
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504,060. Porato Dicainc Macurng, William H. 


McCall, Greenwich, N. Y. ae July 10th, 1885. 
Claim. my The combination of the and the 
screen R with the shoe 8, secured to the mould board 


of the di os and the wheel W, journalled in slotted 
bearings ea a he 
as described, and for the 
stated the combination of the to mae 
the down ly curved sides ¢2, the m 

M made at the rear with the upwardly curved poy 
mi, to connect with said top, and in advance of the 

said connection having the ownwardly side 
curves m%, and the screen R, made with je form 





bars b, attached to the under side of the mould board, 
to be below the rear end of the latter, and made to 
curve upwardly at their rear ends, substantially in 
the manner as and for the purposes set forth. (3) The 
combination of the topT, the mould board M, the screen 
R, the shoe 8, made with the offsets s?, the wheel Ww, 
having the shaft o, and the slotted bearings 62 con- 
structed and arranged to operate substantially in the 
manner as and for the purposes set forth. 
334,468. BoiLer-ruse CLEANER, Dabere A. Regester 
Baltimore, Md.—Filed April a, 188: 

Claim.—In a boiler-tube cleaner. the Sen teetion of 

the body piece A, provided with the cross arm ¢, and 





the slidin, a on shell B, provided with the slots i, 4 
engage with the cress arm ¢, Wheveby the chell ts 
prevented from turning. 

334,481. Vesser ror Transportine Liquip Carcors 
in Burk, Louis 4 Sone, New York, N.Y.—Filed 
September 25th, 188. 

Claim.—The ton a in the hull of a vessel. of 

a series of main storage tanks anda corresponding 

series of separate supplemental tanks located above 

ks and connected thereto by inde- 
pendent pipes, whereby the contents of each 
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main tank are kept under continuous pressure, and 
diminution therein is automatically supplied from the 
as a tank, and the overflow 
from is received in the supplemental 
tank, substantially as described. 


334,626. Comprnep ANVIL, Vice, awp DrILt, James 


weathers, Indianapolis, Ind, — Filed September 
Claim.—(1) The bined tool isting of a slotted 





base, an anvil guided by said slotand adjustable on said 
base, to standard also adjustabl; 


se, & feeding screw 
on said standard, and a drill shaft and stock passing 
through said screw, substantially as specified. (3) The 
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of a yo: hase, welded 
an ustably 
Soll aoe and drill stock, ont 8 


combined tool consistin 
guided therein adj 


as specifi (4) The combination, with a 
slotted , of an anvil — thereon, pw = 
justable standard on said base an 


screw, & mova nowt po guided by the ae and 
and supplemental serrated jaws removably cana to 
the'any and movable prey substantially as specified. 
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THE MANAGEMENT OF THE ROYAL 
DOCKY ARDS. 

Ir has long been the opinion of most people acquainted 
with the systems of management which prevail in well- 
conducted private shipbuilding establishments that there 
is something wrong in the internal economy of our Royal 
dockyards. This view has arisen chiefly from a study of 
the results obtained at those establishments when com- 
pared with the cost of their attainment, and it has been 
strengthened by the occasional glimpses of information 
which are afforded the public through the medium of 
parliamentary debates upon the Navy Estimates. Such 
opinions have received ample confirmation from the pages 
of the Blue Book just issued containing the “ Reports of 
Committees Appointed to Inquire into Admiralty and 
Dockyard Administration and Expenditure.” Those who 
held the dockyard system of management in the least 
esteem, could little have expected such confessions of failure 
as those which have recently been made by the officials at 
the dockyards who have had the administration of that 
system, It is to the honour of these men that they have 
been able to keep their intellects so free from the blight- 
ing influences of officialism during their many years of 
bondage thereto as to be now in a position to point out to 
the Committees the defects and anomalies which should be 
removed. For this circumstance both they and the country 
are doubtless indebted to the fact that ships for the Royal 
Navy are sometimes built in private shipyards by con- 
tract, and that dockyard officers inspect the work on such 
occasions, The officials of Portsmouth and Chatham dock- 
yards, who gave the most valuable and intelligent evidence 
at this inquiry, were happily in a position to compare the 
thraldom of a dockyard constructor with the freedom of 
a private shipyard manager, and correctly to value the 
financial consequences to the country arising out of the 
differences in the two cases. It is now clearly seen that 
the national manufacturing establishments which exist for 
the purpose of properly maintaining our naval and mili- 
tary defences cannot fulfil their functions economically or 
efficiently if managed as hitherto, and that unless the 
Government is prepared to adopt the methods which 
everywhere prevail in private firms, they had better close 
the dockyards altogether, and trust to private enterprise 
and competition for our armaments. 

Very wisely, the Admiralty have determined upon taking 
the former course, and it remains to be seen how far they 
will adapt their newly-organised scheme of management 
to the attainment of that end. It is very clear that the 
changes must be of a radical character in order to be 
effectual; but it is not, however, so clear that they will be 
carried out. The first step which has been taken is un- 
doubtedly a favourable omen in regard to the remainder, 
for almost all the rest are dependent upon it. A respon- 
sible manager of the Royal dockyards has been appoiuted, 
and the gentleman selected for the pist will approach the 
task assigned him with a mind altogether free from the 
bias of officialism-routine and red tape. Professor Elgar, 
LL.D., of Glasgow University, is now Director of Dock- 
yards, and responsible to the Controller of the Navy for 
all connected with the building and repairing of ships. 
With Professor Elgar's experience as a private shipyard 
manager, and his general acquaintance with men and 
business, we may rest assured that, so far as he is con- 
cerned, dockyard management will become a common- 
sense affair. All that is now needed is that the Director 
of Dockyards shall have full and unrestricted powers, so 
as to enable him to bring the business of shipbuilding for 
the Navy under the operatio. of ordinary commercial 
principles. 

Centralisation has been the weakest point in past dock- 
a control. All the strings for moving five dockyards 
iave been pulled at the Admiralty Office, and if the 
strings held thereat have not been pulled there has been 
no other source of motion, The evidence of Mr. R. 
Barnaby, Senior Constructor at Portsmouth, and of Mr. E. 
C. Warren, the Chief Constructor at Chatham yard, shows 
that orders for iron and steel plates and angle bars, which 
may be immediately required for building a ship, have to 
go through the Admiral Superintendent of the yard, the 
storekeeper, the Controller of the Navy, the constructive 
and contract departments. In consequence of all this 
elaborate procedure and the friction experienced in passing 
through each department, it happens that months ela 
before the material is forthcoming. Such folly as this 
would soon ruin a private establishment, and had it con- 
tinued much longer it might and doubtless would have 
resulted in the ruin of our naval defences. This and other 
causes of an equally absurd character kept large inronclads 
in hand seven years before they were completed, while 
private shipbuilders could insure delivery in less than 
three years. Why should not the head of a dockyard com- 
municate direct with an iron or steel manufacturer who 
had already contracted with the Admiralty for the supply 
of materials at certain fixed rates? This is the suggestion 
made by an experienced dockyard officer to the committee 
of inquiry, and one would suppose that no argument could 
stand in the way of its adoption. The difficulty of gettin 
materials is not confined to such articles as plates an 
angle bars—which are never kept in stock to a very con- 
siderable extent by any shipbuilders—but it extends to 
nails, screws, and even candles. So careful have naval 
administrators been in their efforts to secure economy and 
e vent fraud or waste at the dockyards, that every possible 

arrier now exists between the stores and those who want 
to use them. Men are often kept idle while materials are 
being found for them to work upon, and an army of 
clerks, writers, storekeepers, “runners,” and labourers is 
employed to perfect the muddle by getting in each other’s 
way and discovering reasons in numberless forms and 
regulations for not issuing the materials at all. Mr. 
Warren states that he has often been glad to send out into 
the town and purchase a few things which could not be 
got in any other way. 

The difficulty of getting stores when they are wanted is, 
however, not so serious a source of delay at the dockyards 
in building ships for the Navy as the frequent alterations 





which are made in the ordnance and other fittings. A 
private shipbuilder, fulfilling a Government contract, would 
not consent to these alterations and delays without extra 
payment, and this fact is found to operate very advan- 
rageonely in hastening the completion of contract-built 
shi ut if the Admiralty can restrain the desire of 
their professional advisers for changes when a vessel is 
building by contract, surely the same thing can be done 
when she is turned out at a Royal dockyard. This source 
of injury to the naval service will now disappear, for the 
Director of Dockyards occupies the same position, rela- 
tively, to the constructive department as does the manager 
of a private shipyard. The constructors will design a ship, 
and be permitted to watch her construction in order to 
satisfy themselves that their intentions are being carried 
out ; but beyond this they will have no control or powers 
of interference. The Director of Dockyards will receive 
drawings and take all necessary steps for the speedy and 
economical completion of the vessel, but he cannot be 
— for the due attainment of these results so long 
as frequent changes of design are permitted to go on. 

It was not generally supposed that idleness was so 
common among dockyard workmen as the evidence con- 
tained in this Blue Book discloses. Indeed, it is rather 
curious that the heads of the departments in which the 
idleness occurs should be the source from which the in- 
formation now comes. Why, it may reasonably be asked, 
have these officials permitted that which they condemn so 
strongly in their evidence? The reply to this question 
comes from the gentlemen themselves, and it reveals a 
state of affairs which demands far more caustic treatment 
than that proposed in the Committee’s reports. It seems 
that the constructors at the dockyards have never been 
permitted to exercise sufficient control over the workmen 
to make the latter stand in fear of the consequences 
which should result from their delinquencies. If the 
manager of a private building yard finds that any of his 
employés are habitually idle or wasteful of stores, he soon 
settles the matter by summary punishment, either in dis- 
charging or fining them. The proprietors or directors may 
a leave him full discretionary powers for dealing 
with such cases, and if they did not, the work of the 
establishment could not go on with satisfactory results. 
But at the Royal dockyards no such powers are granted 
to the chief professional ofhcer. He must bring such 
matters under the attention of the Admiral-Superinten- 
dent, who makes them the subject of inquiry. To show 
how this system works, it is only necessary to quote 
the evidence of the Chief Constructor of Chatham 
Dockyard, who told the Committee that upon one occasion, 
when some workmen were taken before the superintendent 
upon the charge of idleness, the latter, addressing the men, 
said :—“ Now, my men, before we begin, I want you dis- 
tinctly to understand that I stand between you and your 
officer.” As Mr. Warren said, “That alone is sufticient 
to undermine the responsibility of any officer.” Upon 
another occasion, the same gentleman, in reporting a work- 
man, recommended that his services might be dispensed 
with ; but instead of this suggestion being adopted, the 
man was told “not to do it again,” while the Chief Con- 
structor was reminded that he had “no business to submit 
what punishment should be awarded.” With such mis- 
management as that it would be surprising indeed if dock- 
yard officers entered upon their daily duties with zeal and 
energy, or workmen upon theirs with a wholesome motive 
for satisfying the reasonable requirements of those who 
know best what a good day’s work is. The Committee of 
Admiral Graham reports favourably upon the Naval 
Superintendent system of dockyard management, and no 
doubt much may be said in its favour upon some grounds. 
But if these superintendents are retained, it must not be 
at the cost of effective control on the part of the pro- 
fessional officers. The power of reward and punishment, 
within certain Jimits, must be conferred upon the Chief 
Constructor, if his presence is to be properly realised and 
felt by his subordinates ; and it is satisfactory, therefore, 
to find that the recommendations of the Committee lean 
in that direction. 

There seems to be a costly amount of friction existing 
between the heads of the shipbuilding and engineering 
departments at the dockyards, and this appears to be due 
to the absence of any well-defined limits of their several 
functions and responsibilities. In a mercantile establish- 
ment working for profit this would not be permitted to 
exist, nor are such difficulties experienced where a con- 
tractor supplies the machinery for a new ship at a dock- 
yard. But at Chatham, it seems, the steam factory con- 
tains machinery not in use which might be advantageously 
employed in the preparation of material for the ship- 
wrights ; and yet, because of a want of harmony between 
the two departments, these machines are allowed to remain 
idle, and the progress of the ships is hindered. Dockyard 
officials, whether shipwrights or engineers, should surely 
bear in mind that they are the servants of the nation, and 
that the machinery under their charge is the property of 
the State. At one time the engineering department was 
put under the charge of the Chief Constructor, but as the 
system did not work well it was abolished. Now it is clear 
that somebody must be master or manager, and if the 
Superintendent exercised his functions properly there 
would be no difficulty in the matter. It does not seem 
clear how this evil is to be rectified, but Professor Elgar 
will doubtless find a way of reconciling the rival parties, 
and securing from both a businesslike procedure. 

While there is every reason for being satisfied with the 
general outcome of this last shaking-up of the Admiralty 
office and the dockyards, it is only right to extend to Mr. 
F. K. Barnes, the late Surveyor of Dockyards, the fullest 
sympathy in being the victim of circumstances which were 
beyond his control. It was the system that was at fault, 
and not the Surveyor of Dockyards, who, while holding 
the title, was prevented by pressure of other duties from 
giving adequate attention to the dockyards. For many 
years he was practically director of naval construction, or at 
all events fully employed upon the duties of the construc- 
tive department. His mistake consisted in consenting to 
retain the title when prevented by their lordships’ arrange- 





ments from fulfilling the duties of his office. He tried to 
do too much, and he now has his reward. His defence, 
which is published in the Blue Book, is a manly one. Itis 
to be regretted that the Committee should have questioned 
his fitness for the office he held, upon the grounds of 
practical inexperience, for all who knew him and 
the Council of Construction, of which he was a mem- 
ber, are well aware that he is pre-eminently a prac- 
tical man, and perhaps the most practically qualified 
among them. Mr. Barnes has rendered excellent service 
to the nation in his day, both as a scientific naval architect 
and as a dockyard administrator, and the best wishes and 
sympathies of all who know him will follow him upon his 
retirement. 

It is to be hoped that under the present Director of 
Dockyards the work of building ships in our national 
establishments will be conducted economically and rapidly. 
Indeed, there can be no doubt that this will be the case. 
But Professor Elgar must be granted free scope for the 
exercise of his judgment and professional abilities, and no 
traditions of ofticialism and red tape must be allowed to 
intervene between the manager of the dockyards and the 
departments which come under his management. 








AN AQUATIC CIRCUS. 


A CONSIDERABLE sensation has been created in Paris by the 
opening, on the 12th of February last, of an aquatic circus. 
The spectacular entertainments in which water played an im- 
portant part date back to the days of the Romaa Emperors. 
‘The whole arena of the Colosseum at Rome being flooded, mimic 
sea-fights took place, in galleys carrying gladiators, who fought 
to the death. In recent times, at Sadler’s Wells Theatre, the 
stage used to be removed, showing a lake supplied from the 
stream flowing close by, on and in which performances took place. 
The Paris circus is remarkable for the beauty of the building 
and the ingenuity of the engineering details. The following 
description of it we condense from La Genie Civil. 

In the Rue St. Honoré is a building known as the Salle 
Valentino. This has been transformed—almost rebuilt, indeed 
—into a beautiful and luxurious circu, to which has been given 
the title Arénes Nautiques. It is intended to fill two distinct 
purposes—namely, to be used as a circus for equestrian, 
gymnastic, and aquatic performances during the winter, while 
during the summer it becomes a huge and splendid swimming 
bath. The engravings on page 222 indicate the general arrange- 
ments adopted by the architects, MM. Sauffroy and Gridaine. 
We have omitted the vestibule, foyer, &c. The building was 
used until recently to exhibit the panorama of Reichshoffen, 
and the portion of it with which we are concerned is a great 
circular hall about 110ft. in diameter. In the lower part of this 
is a circular tank, 79ft. in diameter, with a gallery running round 
it. Over this gallery and the water are constructed tiers of seats 
as shown in the section on page 222. 

In the centre is placed an hydraulic ram. To the top of this 
ram is fixed a huge iron saucer, 44ft. in diameter. Thi 
saucer can be sunk below the level of the water, the surface of 
which is then available for aquatic performances. When raised 
up, and the water run out of it, it supplies a firm floor for horses 
and men. All this seems very simple, but the details have 
required much consideration, and have been very ably carried 
out. 

The building accommodates 3000 spectators. There are six 
tiers of fauteuils which are surmounted by a tier of boxes, above 
which, again, is a wide pror de gallery, ted with which 
is a café which serves as a foyer, and several bars. The orchestra 
is placed in a large balcony over the entrance to the stables, 
which last have stalls for twenty horses. In carrying out the 
internal arrangements the contractors had serious difficulties to 
contend with. The whole of the fittings are removable, in order 
that the space may be cleared when the building is converted 
into a bath. The amphitheatre of seats and boxes is carried on 
girders, supported on twenty iron columns, united by a circular 
lattice girder surrounding the space reserved for the saucer. This 
last had to be so constructed as to be quite rigid under the 
tread of numbers of horses and men, now concentrated in one 
place now in another. It must be capable of disappearing 
during a performance, and without delay. It must during the 
bathing season be maintained at such a height as to provide a 
shallow bath for those who cannot swim. 

To comply with these conditions, the saucer is built up of 
twenty radial double-flanged girders, rivetted outside to a con- 
tinuous ring of plate iron. The girders are floored with stout 
planks to make the bottom of the saucer. The hub or boss from 
which the girders radiate is secured to the top of the hydraulic 
ram in the centre, as shown in the enlarged section at the 
bottom of page 222. The rise of the ram is caused by the action 
of a four-barrelled pump. The saucer is guided in its ascent 
and descent by planed slide bars round its outer rim. When it 
has attained a little more than its proper height it is caused to 
rotate slightly on its vertical axis by an endless screw; by this 
means the ends of the radial girders are brought over twenty 
shoes, fixed to the twenty columns before mentioned as carrying 
the inner ends of the inclined girders which support the tiers of 
seats. Then by letting a little of the water escape, the twenty 
girder ends settle themselves down firmly on the shoes. . The 
inner portion of the saucer is at the same time carried by five 
stout columns ranged round the ram at a distance of 5ft. from 
the centre. Four of these are shown at A, page 222. A star- 
shaped cross-head or framework loosely embraces the ram at its 
upper part, where it is retained by a collar; and each ray of the 
star terminates in a collar, in which is loosely held the head of 
one of the columns. During the ascent of the ram the vertical 
columns are raised with it, by means of the star-shaped cross- 
heads; during its descent the columns enter pipes fixed in the 
ground, from which they are withdrawn as the saucer rises, 
until, when it is at its greatest elevation, they hang quite clear 
from the cross-head. A movement of rotation carries the columns 
over saddle plates fixed in the foundations, close beside the 
mouths of the pipes just referred to. Then when, as we have 
said, a little water is allowed to escape, the saucer settles down, 
its outer edges resting on supports as described above, and the 
central crosshead on the five columns. To lower it, it is only 
necessary to raise it a little, turn it round a little on its axis, and 
suffer it to fall by allowing the water to escape from beneath the 
ram. The weight of the whole mass moved is about 25 tons. 
India-rubber buffers and cushions are used to prevent noise and 
give the whole an even bearing on its supports. 

When the saucer is used for equestrian performances its floor 
is covered with a mat of esparto, weighing about a ton, brought 
in on two iron carriages. This is said to be much better than 
sawdust, The rise and fall of the saucer is 10ft., and the power 
required about three horses for five minutes. 

To transform the hall into a swimming bath all the seata and 
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boxes are removed, and the saucer is dropped to such a depth 
below the surface that the water in it is 3ft. deep; all round it 
outside is the deep water for those who know how to swim. 

The ventilation of a building standing over a lake, as this does, 
the water in which is alwayskept at a temperature of 77 deg. Fah., 
presents difficulties. The vapour rising from this, unless imme- 
diately drawn off, would render, by condensation, everything in 
the building damp. To prevent this a powerful fan, fixed in the 
cellars, draws the air from a turret in the roof, and after forcing 
it through a heating chamber, delivers it into the hall under the 
seats at a temperature of about 86deg. This would appear to 
be quite wartn enough, but when a higher temperature is wanted 
the lantern on the top of the building is closed, and the air is 
then caused to circulate twice through the heating chamber. 

All the arrangements for renewing the water are very in- 
genious, and well carried out. An abundance of water is 
obtained from a well, which supplies about 50 cubic metres, or 
1755 cubic feet per hour. There are two distinct deliveries 
from the bath, one at the surface to draw off scum and froth, 
and the other at the bottom, which takes off the cooled water 
which has sunk, leaving the hotter fresh water on the top. The 
water is heated by the condensers of the electric light engines. 
M. Solinac is the engineer in charge of this department. Power 
is supplied by two Corliss 150-horse power engines, driving two 
alternate-current Maquaire and two Edison dynamos. Steam is 
supplied by two Collet’s water-tube boilers. The lighting is 
effected by twelve Soleil lamps, six arc lamps, ten Jablochkoff 
lamps, arranged in a crown in the centre of the hall without 
globes, and 2000 eight-candle Edison lamps, used for decorative 
purposes. 

The whole interior of the building is luxuriously fitted up, 
and the entertainments provided are of the highest class. On 
the 12th of February the first part of the programme consisted 
of that usual in a circus, After the last act the heavy mat was 
removed, “ And then,” to quote the words of M. Henri Mamy, 
“We saw the immense saucer descend slowly, and immerse itself 
majestically in the waves. When the water began to rush across 
the flooring in clear view of the audience, the effect was 
irresistible, and the warmest applause saluted this new attrac- 
tion, which permitted the audience to realise the progress of 
modern mechanical science.” 








LEGAL INTELLIGENCE. 


THE JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
February 2nd, 3rd, and 4th, 1886, 
(Before Lord MoNKSWELL, Lord Hosuovsg, and Sir RicHarp 
Covcu.) 
CHURCH’S PETITION—WILSON’S OBJECTION. 


Tus was a case of considerable interest to engineers, as vigorous 
efforts have been made for many mag to develope the patents for 
improved slide valves invented by Mr. Walter C. Church, and 
their leading features are now familiar to the trade. 
number of witnesses was called, some of them well known in the 
marine engineering world, and the attendance throughout the 
three days’ hearing was large. 

In his petition Mr. Church asked for an extension of his 
two existing patents for a further term of fourteen years, 
and before going further we may summarise the leading 
facts set forth in the petition. These are that for many years 

revious to 1872—when the patents in question were granted—the 
nventor had devoted his attention to the improvement of slide 
valves and pistons; that the disadvantage under which the ordi- 
nary slide valve labours is very great, as the pressure upon it 
produces great friction, loss of power, and wearing of the surfaces 
into hollows and protuberances; that engineers frequently made 
the slide valves small in order to avoid these disadvantages; but 
this expedient, by reducing the wearing surfaces and increasing 
the extent of the —— from the ports to the cylinder, intro- 
duced greater evils than those it was intended to avoid. The 
petition then goes on to say that some foreign patents had been 
granted, and that the two patents for which extension was asked 
related mainly to the same subject matter. Further, that although 
a practical engineer of great experience, the petitioner could not 
either read or write, and that he had been assisted as regards 
capital and commercial development of his inventions by various 
ners, the principal of whom appears to have been Mr. J. B. 
kington, who had advanced large sums of money. Various 
other particulars relating to the money transactions of the patents 
are then set forth, including the loss by Mr. Lockington of £3000 
and the payment to Mr. Church of £5 per week, and it is stated 
that in the years 1878, 1879, 1880, and 1881 licenses were respec- 
tively granted to Messrs. Fowler and Co., of Leeds, Messrs. Beyer, 
Peacock, and Co., of Manchester, and Messrs, Marshall and Co., 
of Lincoln, and that some of these licenses were still in force, 
although the licensees had discontinued acting upon them. 
Latterly the commercial development of the inventions appears to 
have been transferred to a limited cpmpany, who had also sunk a 
considerable sum over and above the receipts. It was also set 
forth ia the petition that first prizes had n awarded to the 
invention by the Royal Agricultural Society, and at the Tyne- 
mouth Exhibition, and that an engine on the London and South- 
Western Railway fitted with Church’s slide valves had run 
120,000 miles with them, and that the use of these valves in 
H.M.S. Camel since 1877 had induced the Admiralty to give orders 
to fit them in other vessels of the Navy; and, further, that 
Messrs, Caird and Co, had fitted them in the P. and O. steamers 
Bengal and Coromandel in engines on the triple expansion prin- 
ciple. It was therefore urged in the petition that the proper 
development of the invention was only now being commenced, 
especially as high pressures and triple expansion were being intro- 
duced, and that there was every prospect of reaping sufficient 
remuneration if the patents were extended. Appended to the 
petition was a v i tat t of account, the summary of 
which showed that in the fourteen years of the patents’ currency 
£12,278 had been expended, and £8334 received and receivable. 
The expenditure included £3558 paid to the inventor by way of 
salary or allowance for his time. 

The application was opposed by Messrs. Alexander Wilson and 
Co., of the Vauxhall Ironworks, Lambeth, the makers of Payton 
and Wilson’s patent slide valve, and after taking the usual formal 

bjections, the opposers stated in the pleading that they relied 
upon the patent specification of Mr. F. W. Webb of Crewe, dated 
1869, as an anticipation of all that was useful in Charch’s patent. 

The counsel engaged in the case were :—For the petitioner, Mr. 
Aston, Q.C., and Mr. Lawson; for Messrs. Wilson and Co., Mr. 
Moulton, Q.C., Mr. McCall, and Mr. Edward Dove; and for the 
Crown, the Attorney-General—Sir R. E. Webster, Q.C.—and Mr, 
R. 8. Wright. 

Mr. AsToN opened the case at great length, and with much 
clearness emphasised the grounds of the petition as above quoted. 
From his speech and the patent specification itself, we have pre- 
pared the following description of the essential points of the 
invention, as shown in the No, 563 patent of 1872:—The patent 
2469 of 1872 appeared to be of much less practical importance, and 
little attention was Vary to it during the trial. Mr. Church’s 
invention may be divided into three sections :—(1) A circular slide 
valve with specially formed ports and relieved from back 
pressure by an arrangement described later on, and deriving its 
3 ear motion from a bridle attached to the end of the slide 
valve spindle, the slide valve itself being free to revolve in the 
ipridle of the valve spindle; (2) a new method of constructing 
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piston packing rings; and (3) an application to rectangular slide 
valves of the arrangement for relieving the back pressure. 

In order to show the dissimilarity of Church’s arrangement from 
that of Webb, and the merit of Church’s invention, the following 
evidence was called :— 

Mr. Imray explained the action of the slide valve, and the inge- 
nuity of the arrangement at the back of the valve for relieving 
the pressure. He showed that the circular shape of the slide 
valve and its freedom to revolve while at work caused the rubbing 
surfaces to continually change their relation to each other, and so 
prevented the grooving or scoring common in valve and cylinder 
faces, and that this action was, as he illustrated, exactly the action 
used in polishing glass. He further considered the invention a 
very useful one, as the pressure on the backs of slide valves with 
very high-pressure steam amounted in some cases to several tons, 
and great difficulty had been experienced in obtaining a satisfactory 
arrangement for relieving this pressure. He also pointed out that cir- 
cular-shaped steam ports reduced the length of the passages between 
the valve face and the cylinder, and consequently saved steam. 
In cross-examination by Mr. Moutton, Mr. Imray admitted that 
there was no novelty in the general mode of equilibrating slide 
valves by a en arrangement at the back; that there was no 
novelty in slide valves of circular shape, nor in circular ports. He 
stated, however, that the novelty was in the packing ring as 
applied in combination with the junk ring, and in the L-shaped 
cap riding over all on springs, and having the power of slight 
oscillation so as to accommodate itself to the surface of the steam- 
chest cover. Mr. Imray admitted that Church’s provisional speci- 
fication contained no reference to any special form of curvature of 
the steam ports, and that there was no difference in the lengths of 
the steam passages under the patents of Webb and Church. In 
cross-examination by Sir R. Webster, Mr. Imray added that 
Church shows a new way of shaping the steam ports, that Webb’s 
specification would not have shown an ordinary workman how to 
make the curved port, but he would not go so far as to say that 
Webb’s arrangement would not work. 

Mr. Rennie stated that his firm had fitted Church’s slide valve 
to one of her Majesty’s ships, and experience had proved them to 
answer their purpose extremely well. The L-shaped cap was in 
his practice assisted by placing under it a few turns of Tuck’s 
packing. In cross-examination, Mr. Rennie admitted that the 
springs which held the L-shaped cap up to its work against the 
steam chest cover were not S-shaped, but were U-shaped, after the 
manner of a carriage spring, and that these latter were what he 
understood to be Church’s valves. He further stated that the 
details of the patent drawings differed somewhat from the valves 
he had fitted, but he emphasised the value of Church’s invention 
as giving a satisfactory back balance. 

Mr. Manuel, of the Peninsular and Oriental Steam Navigation 
Company, stated that Church’s valves had worked very well in 
the two ships of his company, and that he knew no other way 
than Church’s of making a flat slide-valve workable under the high 
pressures common in triple expansion engines. He laid great 
stress upon the automatic action of Church’s arrangement in 
accommodating itself to the steam chest cover; because the former 
practice of setting a ring down on the back of a slide-valve, by 
means of set pins through the steam chest cover, was liable to 
the danger of some set pins being more tightened than others, and 
the uniformity of the action of the balancing ring was thereby 
destroyed. 

Mr. Archibald Thompson and Mr. Neville Evans confirmed Mr. 
Manuel’s conclusions from experience in the Athenian, of the 
Union Line, and in one of the ships of the Leyland Line. In both 
these ships the valves were, they said, working splendidly, as also 
in H.M.S. Camel. In cross-examination these witnesses admitted 
that there were U-shaped springs and not S-shaped springs in 
the valves they referred to, and that the arrangement in these 
valves was almost, if not quite, the same as shown by the drawings 
of Church’s 1867 patent. 

The chief and second engineers of the Athenian spoke of the 
good working of the valves in that ship. 

Mr. Church stated that he had been engaged a great many 
years in perfecting his system of balancing valves. He had tried 
his earlier patents on the Midland Railway and on the Great 
Northern Railway, but he had never been able to produce any- 
thing that would work satisfactorily until he devised the arrange- 
ment shown in his patent of 1872, for the extension of which he 
was now petitioning. He stated that he had never seen Webb’s 
specification until after his own provisional specification in ques- 
tion had been filed, and in his opinion Webb’s slide valve would 
not work, because it would clog with grease; steam would leak 
past it, and Webb’s patent drawing showed a wrong setting of the 
valve, er, Peacock, and Co. had paid him a royalty on engines 
constructed by them under Webb’s specification, and the Great 
Eastern Railway had also paid him a royalty under threat of legal 
proceedings, but they have not used any of his valves since. Mr. 
Wilson, who was opposing this petition, had applied to him about 
his slide valves, and he had designed a valve in Mr. Wilson’s 
drawing-office. 

In cross-examination by Mr. Mouton, Mr. Church stated that 
the important features of his patent were the mode of forming the 
edges of the port faces, the L-shaped packing ring, and the com- 
bination generally. He admitted that Payton and Wilson, the 
opposers, do not use an L-shaped packing ring nor an S spring. 
Messrs. Jack and Co., of Liverpool, were fitting an engine with 
his valve. 

In cross-examination by the ATTORNEY-GENERAL, Mr. Church 
stated that the reason that Messrs. Fowler and Co. and others had 
discontinued to use his valves was that they lasted too long. The 
form of ring as shown in Webb’s specification was not the same 
as his patent. Webb did not in his patent desire a lunar-shaped 
port, as he showed the outside edge struck from a common centre. 

In re-examination by Mr. ASTON, the witness said he had never 
known a lunar-shaped opening before. Small differences in a com- 
bination of this kind made all the difference between success and 
failure, and the merit of his patent lay in the peculiar combina- 
tion. A dispute had existed between himself and Fowler and Co., 
and Sir Fredk. Bramwell had represented Messrs. Fowler and Mr. 
Imray had represented himself. 

The case for the opposer was opened by Mr. MouLTon in a very 
long speech, the most important parts of which were that, with 
the exception of the packing ring, there was no novelty in the 
specification that had been put into use; the S spring, upon which 
emphasis had been laid in the specification, had never been used 
at all, and the packing ring had been patented by Church in earlier 
and expired patents. The law was very generous to patentees, 
as it allowed an inventor to group together any ber of well- 
known parts, or even to add to a well-known grouping a single 
additional part, provided such new combination contained merit. 
But the law was also very strict in te sense that it insisted in the 
use in practice of every one of the parts forming a combination 
which was the subject of a patent; and if it were shown that a 
single material part of such a combination was not included in the 
practice of his patent by the inventor, the law said that merit 
could not be claimed under such a patent, Now, it had been shown 
that the S spring, upon which so much stress had been laid, was 
not used in any one of the examples brought before the court to 
prove merit; and he submitted that the petitioner had departed in 
practice from his combination as patented, and had really been 
manufacturing something not properly connected with his patent 
or included in it. The learned counsel then described the action 
of a slide-valve, and pointed out what he considered features of 
—_ in Church’s patent and Webb's petent, previously pub- 

ished. 

Mr. Flannery was the principal scientific witness called by the 
opposition, and he stated that, in his opinion, Webb’s patent had 
anticipated Church’s, as Webb clearly described a circular slide- 
valve, capable of revolving automatically within the band that 
gave it the rectilinear motion requisite for opening and closing the 
ports, Webb had also described a system of making the curvature 











of the ports to a greater radius than the curvature of the edge of 
the slide valve, and Church had adopted the same principle, and 
had merely stated in his patent an empiric amount of increase in 
the radius of the curvature of the ports as patented by Webb; but 
Church had shown no new system of proportion. The witness 
further stated that Webb’s system would counterbalance the pres- 
sure on the back of a slide valve, and in all essential particulars, 
except the use of a junk ring on the back of a slide valve, and 
except the S-shaped spring, the two patents were identical. The 
witness also stated that the piston packing as described by Church 
could not possibly work, but would jamb the ring, and cut the 
walls of the cylinders, 

In cross-examination by Mr. Aston, Mr. Flannery admitted that 
small differences were very important in mechanical arrangements, 
and that the L-shaped packing ring was not arranged in the same 
manner by Church as by Webb, Also that he had never personaily 
witnessed the working of valves constructed by Webb. 

In examination by the ATTORNEY-GENERAL and Mr. Mouton, 
the witness stated that the action of a U-spring to press the tele- 
scopic part of the back of the valve against the steam chest cover, 
was essentially different to the action of an S-spring, as described 
for the same purpose by Church’s specification. 

Mr. Beldam, consulting engineer, produced a drawing of an 
arrangement which he had made for the engines of the White Star 
steamers when he was manager of the Vauxhall Foundry, Liver- 
pool, and which he stated was the same as Church’s patent. He 
also stated that the use of Tuck’s packing in the cavity of the 
L-shaped ring, as described by Mr. Rennie, would transform the 
ring practically into one of rectangular section, as Tuck’s packing 
became quite hard and solid during use. 

Mr. Wilson and Mr. Payton also gave evidence to call the 
attention of their lordships to what they considered the identity - 
of Webb’s and Church’s patents. 

In the course of a short, but exceptionally clear speech, the 
ATTORNEY-GENERAL regretted that the petitioner’s case had not 
been presented to their lordships with more candour, as it had 
been so opened as to lead to the impression that certain features of 
undoubted merit were of the petitioner’s invention, whereas it had 
been afterwards made clear that the petitioner’s merit, and his 
patent, lay in combination; for example, the use of a circular 
valve was not new, the differential radii in forming cylinder ports 
were not new, nor, indeed, was any other important detail claimed 
as novel, except in combination with each other. It was pertinent 
to the question before their lordships to inquire why such important 
firms as Fowler and Co., Beyer and Peacock, and Marshall and 
Sons, had used the patent for a time, but had afterwards with- 
drawn, as, surely if it had contained the great merit claimed, some 
reasonable explanation for discontinuing its use would be given. 
That, however, as well as the practical value of the contention 
that the spring used in combination differed from that of the 
patent itself, would be entirely a question for their lordships. If 
they thought merit had been shown, coupled with insufficient 
reward, they would no doubt recommend the extension for which 
the petitioner prayed. 

Lord MonKSWELL, in giving judgment, said that the essence of 
the opposition lay in the comparison between Webb’s and the 
petitioner’s patents, and the difficulty that their lordships had in 
considering them similar, lay chiefly in the practical fact that it 
had not been shown that Webb’s arrangement could or did work in 
practice, whereas much evidence had been called to show that 
Church’s arrangement had worked in practice. If Mr. Webb, or 
someone who had actually seen his arrangement at work under 
steam, had been brought forward, their lordships would have 
attached more importance to the alleged similarity, but no such 
evidence had been given. On the other hand, the Admiralty, and 
the Peninsular and Oriental Steam Navigation Company, and 
others, had been shown to be using the valve under the petitioner’s 
patent, and great weight of evidence had shown that it worked 
well. It seemed therefore that there was a prospect of the 
inventor reaping a further reward by the use of his patents in 
these directions, and on the whole, their lordships had decided to 
recommend the extension of the patent for a further term of five 
years. 

In response to Mr. AsTON’s application for costs, Lord Monks- 
well said that the case was a very doubtful one, and therefore he 
would not allow costs against the ts 
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COURT OF SESSION — FIRST DIVISION. 
Friday, March 5th. 
(Before the LORD-PRESIDENT, Lords Mure, SHAND, and ADAM.) 
R.N.—JOHN GWYNNE v. DRYSDALE AND CO. 


THE pursuer, the sole partner of the firm of John and Henry 
Gwynne, hydraulic and mechanical engineers, Hammersmith, 
Middlesex, asked the Court to interdict the defenders, Drysdale 
and Co., Bon Accord Engine Works, London-road, Glasgow, from 
infringing letters patent dated 23rd July, 1878, said to have been 
granted to the pursuer for an invention of ‘‘improvement in 
pumping engines,” and, in particular, to have them interdicted 
from ‘‘ making, selling, or using without the pursuer’s consent, any 
mechanism relating to pumping engines in which the pumps are 
driven by steam power, and having for its object to enable their 
suction and discharge pipes to be swivelled and set at any angle 
without interfering with the driving engine, and constructed in 
the manner described in the letters patent.” The pursuer averred 
that the defenders had, from 1st January, 1884, until the raising of 
the action, manufactured and sold, or caused to be manufactured 
and sold, pumping engines which were so constructed as to form a 
direct infringement of the letters patent. The defenders pleaded 
that the letters patent founded on were null and void, in respect 
(1) that the alleged invention was publicly known and used prior 
to the date of the letters patent; (2) that the invention was of no 
practical utility; and (3) that he fails in his letters patent to dis- 
tinguish what is new and not claimed by him from what is new 
ont claimed. They further pleaded that they had not infringed 
the letters patent founded on. Inthe Outer House, Lord M‘Laren 
and Professor Tait, as skilled assessor, were not of opinion that Drys- 
dale and Co. had infringed the patent, and consequently they were 
entitled to be absolved from the conclusions of the action, and to 
have the action dismissed with expenses. At the same time they 
found that the pursuer’s patent was quite valid. 

The pursuer reclaimed to the First Division, and their Lordships 
to-day unanimously adhered to the Lord-Ordinary’s interlocutor, 
and gave additional expenses. The Lord-President said that the 
objection to the validity of the patent stated on record had not 
been insisted on, and the only question remaining was whether the 
defenders had infringed the patent. On that point he agreed with 
the Lord-Ordinary that no case of infringement had been made 
out. The pursuer’s patent was a combination of known mechanical 
features, and the law in regard to such patents was that to con- 
stitute an infringement all the essential parts of the combination 
must be adopted. The essential feature of pursuer’s patent was a 
flange-to-flange arrangement of the pump case with tee-headed 
bolts and a circular groove, enabling the pump case to turn all 
round to any angle. The defenders, however, did not use the 
tee-headed bolt and groove, and their machines, while possibly 
capable of being turned to certain definite angles—though that had 
not been proved—did not admit of swivelling, and therefore were 
no infringement of pursuer’s patent. Lord Shand, concurring, 
said that defender’s pumps had never been bought or sold as 
swivelling pumps; had never been so used, and, what was of more 
importance, were not capable of being so used. The defenders, 
by the adoption of a D-shaped instead of a circular flange, had made 
a distinct disavowal of any intention to manufacture swivelling 
pumps. 

Counsel for pursuer and reclaimer: The Lord-Advocate, Mr. 
Guthrie Smith, and Mr. Young. Agents: Adam and Sang, 8.8.C. 

Counsel for defenders and respondents: Mr. Pearson and Mr, 
Ure. Agents; Fodd, Simpson, and Marwick, W.S. 
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Fig. |.—MATHER'S STEAMING KIER.—TREATING CLOTH IN THE ROPE STATE. 


THE MATHER-THOMPSON PATENT BLEACHING 
PROCESS. 

By a combination of improved processes, partly mechanical 
and partly chemical, Mr. W. Mather, M.P., of the Salford 
Ironworks, Manchester, and Mr. J. B. Thompson, of New-cross, 
Kent, have introduced what may be fairly described as a new 
method of bleaching textile fabrics. This new system is termed 
the Mather-Thompson bleaching process, and the successful 
working of the several operations for completing the process we 
had recently an opportunity of seeing practically demonstrated 
at the works of Messrs. Ainsworth, of Halliwell, near Bolton. 
The main features of the changes which have been introduced 
are that in the first stages of the bleaching, after the usual 
cleansing from size and loose impurities, the entire alkali treat- 
ment is completed in one operation, in Mather’s patent 
steaming kier, and the use of lime and soda ash in successive 
long continued boilings is entirely dispensed with, whilst the 
subsequent whitening of the cloth is effected instantaneously in 
passing through the Mather-Thompson continuous chemicking 
machine. The appliances for carrying out the Mather-Thomp- 
son process of bleaching are shown in our illustrations here- 
with and on next page. Before, however, entering into a detailed 
description of these appliances, the special features of the 
Mather-Thompson process will perhaps be better understood if 
we give a brief outline of the ordinary practice of bleaching 
with which the new process is to be contrasted. The bleaching 
of textile fabrics consists in the main of two operations—first, 
the treatment with alkaline solutions; and, secondly, the 
whitening process, the agent employed for which purpose is 
almost exclusively a solution of bleaching powder. These two 
operations under the ordinary system involve, however, eight 
different treatments with re-agents, with eight attendant 
washings, and the whole process will be most readily set forth 
in tabulated form as follows :— 


Alkali. Bleach. Acid Machine Washes. 

( ) Lime stew (1) Wash. 

) Grev bowk — ) Wash. 
(3) Grev bowF. 

(Soda ash.) 

(4) L. Chemic aye (4) Wash. 

(6) White bowk ania (6) Wash 
6) hite bowk 

(7) IT. Chemie. (7) Wash. 

(8) Sour. (8) Wash. 


In going through the above process the cloth is actually in work 
forty hours. By the Mather-Thompson system the processes 
are practically reduced to three, as shown in the following table, | 
(2) and (2a) being merged into a single process by means of a 





continuous machine, and the period during which the cloth is 
actually in work is reduced to twelve hours:-— 
Alvali. Bleach Acid. Machine Washes. 
(chemic). 
(1) § Saturate. 
( Steam 
((2) Continuous } 
| (chemic) 
machine (or 
(2) - kier if for 
yarn, &.) 
t (2a) Machine or 
pit sour. 


(3) Wash up for 

finishing. 
The first operation of the Mather-Thompson process, and which 
embraces the patented improvements introduced by Mr. W. 
Mather, is the Mather’s patent steaming kier, shown in Figs. 1 





and 2, which represents respectively the method of working 


cloth in a rope state and in full width state. The cloth or yarn to 
be bleached is first through a hot solution of caustic 
soda. It is then deposited in galvanised iron open framework 


full alkali treatment of the cloth in bleaching. It replaces the 
ordinary kiers, whether of high or low pressure, and enables 
all boiling in alkali to be dispensed with for every kind of 
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Fig. 2.—STEAMING KIER.—TREATING CLOTH IN THE FULL WIDTH STATE. 


wagons, cach holding about a ton in weight, and these are run | cloth or textile material. By means of this apparatus all 
upon rails into what is termed a “steaming kier.” This steam- | descriptions of cloth or yarn can in a space of from five to eight 
ing kier is an apparatus which completes in one operation the! hours be thoroughly “bottomed” and made ready for the 
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chemic and sour treatment in bleaching. The entrance door to 
the steaming kier is raised and lowered by steam or water pres- 
sure, and the joint is made tight by a self-acting arrangement 
without the use of bolts. The loaded wagon having been 
enclosed in the kier, the soda held in solution in the cloth does 
its work with the aid of steam under a pressure of not more 
than 4 Ib. to the square inch, a light sprinkling of a weak solu- 
tion of caustic soda being kept up from the top for the purpose 
of preserving the cloth moist and preventing damage from dry 
heat. Before being removed from the kier the cloth is thoroughly 
washed in hot water by a circulating pump, and as one 
set of wagons is taken out, another set filled with cloth imme- 
diately es their place, so that there is no pause throughout 
the day in the use of the kier. This one operation, as already 
stated, completes the entire alkali treatment, and lime is wholly 
dispensed with, as well as the boiling in kiers. The cloth is then 
passed on to the Mather-Thomp- 
son continuous chemicking ap- 
paratus, shown in Fig. 3, the 
main feature of which is Mr. 
Thompson’s invention for the 
direct application of carbonic 
acid gas to cloth previously satu- 
rated with a solution of ordinary 
bleaching powder, the result 
of this application being the 
immediate oxidation of the 
colouring matter of the fibre, 
and its consequent instantaneous 
whitening. Our illustration so 
clearly shows the operation of 
the continuous chemicking appa- 
ratus through the order of treat- 
ment: (1) saturation with weak 
chemic, squeeze and passage to 
gas chamber ; (2) wash (running); 
(3) soda scald; (4) wash; (5) 
repetition of (1), but with weaker 
chemic ; (6) wash; and (7) sour- 
ing ; that further detailed de- 
scription is scarcely required, and 
we need only add that as the 
cloth travels through the con- 
tinuous machine in four strands 
in the rope state or in the open 
state at the rate of 60 to 80 
yards per minute, the actual 
chemicking process is practically 
completed in a period of not 
more than two or three minutes. 
The next and final operation— 
that of souring—which is as 
essential to this as to every other 
system of bleaching, can either 
be included in the continuous 
process or made a distinct opera- 
tion, as may be the most suit- 
able to meet requirements, 

The advantages which are se- 
cured by this new method of 
treatment are that only one-fifth 
of the water is required for 
washing, as compared with the 
ordinary system, and a saving of 
about one-third the chemicals 
is effected ; there is also a great 
saving of time and fuel, whilst there is not one half the wear 
and tear. In addition to these direct advantages, the use of 
lime being wholly unnecessary, the cloth is less liable to the 
usual stains in bleaching, whilst it undergoes considerably less 
handling during the process, 

Out of all the economy of time, labour, and material which 
has been effected, the great saving in the quantity of water 
required by the new system may, however, be regarded as per- 
haps one of the most important features of the Mather- 
Thompson process. Long since all the suitable and available 
streams for bleaching have been appropriated; and in some 
instances bleachers have been compelled to get a portion of their 
supply by pumping from the water-bearing strata below the 


Fig. 3.—THE MATHER-THOMPSON CONTINUOUS CHEMICKING MACHINE, 








nary water supplies, which will indeed be something like a revo- | Clerk’s gas engine, manufactured by L. Sterne and Co.; a 
lution in the bleaching industry. Siemens L.D. dynamo and E.P.S. storage cells; and there are 
In closing our description of the Mather-Thompson process— | 350 Swan lamps, 108 volts, 16 C.P. 

which we have dealt with as a combination of practically two From Mr. E. L. Berry, of E. L. Berry and Co., by whom the 
classes of improvements, by the alkali treatment in the “ Mather | installation has been carried out, we learn that the engine has 
Steaming Kier,” and “ Mather-Thompson Treatment” in the | maintained its high character for this work, and has during the 
chemicking process—we may add that the alkali treatment is | year run for 2559 hours, and has not given the slightest trouble, 
just as applicable for use in connection with the ordinary | either in starting or when at work. The great advantage 
“chemic and acid” method of bleaching as with new “ con- | secured by this engine is its regular and smooth action, resulting 
tinuous chemicking process.” It will therefore be available for | from an impulse at every stroke. It was overhauled in December 
calico printers and dyers as well as for bleachers, who do not | last, and the water jacket cleared of its deposit of lime, an 
care to make the necessary alterations for adopting the latter | operation which is not perhaps as often attended to as the use 
machine ; and it is, indeed, in the “steaming kier” and the | of hard water makes necessary. The only renewal has been a 
caustic soda treatment, which is the really novel and striking | few piston rings. Besides doing its ordinary work of driving 
feature of the new process, that the greater part of the saving | the dynamo, it is used frequently for pumping water into the 
is effected, | tanks to supply the hydraulic fireproof curtain and the lift. 

« The accumulators have given 
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HALL'S GRADUAL REDUCTION CEMENT MILL. 


HALL’S CEMENT ROLLER MILL. 
Tue above engraving is a perspective view of the roller 
cement mill described in our last impression, and conveys a 
more complete notion of the exterior design. 








ELECTRIC LIGHT IN THEATRES. 


Evipences of the practical, as well as photometric, superiority 
of the electric light over all other illuminants wherever it can 
be employed, or wherever a sufficient number of lights are 
required to make its adoption economical, are growing with 
great rapidity. The light is now without doubt in that state in 
which its merits alone will push its adoption, and that it is 


surface. With, therefore, the limited sources of water supply, a | being adopted much more extensively than is generally thought. 
discovery which so greatly minimises the quantity required is of | A good illustration of the satisfactory way in which the light is 
incalculable value. It is even thought that, with the present | now at work is given by that in the Prince’s Theatre. This 
charges for bleaching, it might be found possible to establish | installation has now completed its second year of working, and 
works in Manchester or other manufacturing centres, and, with | this it has done for the two years without a breakdown or any 
the small quantity of water required, obtain this from the ordj- | mishap in the light, The plant consists of a 12-horse power 





satisfaction; but as a difficulty 
was experienced in the leaking 
of the teak boxes, it was decided 
about six months ago, while 
making a change, to put in some 
of the new cells, containing all 
the latest improvements and 
supplied in glass boxes; and of 
these new cells, although put to 
very severe tests, not one, we are 
informed, has failed. Several of 
the original teak boxes have 
been packed with new positive 
plates and lead connections, and 
these have answered admirably. 
Up to January 16th of this year 
Mr. Berry informs us that he 
had one cell of the old type, 
which has been in constant work 
for two years, and had not on 
any occasion failed ; it had not 
been repaired or attended to in 
any way, and he says it is evident 
from this that there is no reason 
why, when carefully made, the’ 
accumulators should not last 
throughout this length of time 
without being in any way re- . 
newed, and it is expected that 
this result will be attained with 
the later cells put down. The 
dynamo has run very well. A 
new commutator was put on in 
December last, the old one 
during its run was turned up 
three times, There have been 
ten pairs of brushes used during 
the twelve months. The lamps 
show a somewhat better average 
than last year, on account of the 
electricians being able to get 
thirty of the broken-looped car- 
bons repaired. During the year 
seventy-eight lamps were re- 
newed, from the following causes: 
Thirty-eight failures of carbons, 
ten by accident, and thirty by 
loops breaking off. The explana- 
tion of the fact that so many 
loops were broken off is that eighteen lamps were used to light 
up a scene of “The Great Pink Pearl” for six months, the con- 
stant moving about breaking the loops, and occasionally one got 
broken by a fall. There are several lamps that were originally 
put up still burning, having run for 2500 hours. _ 

On the next page will be found an abbreviated account 
of the working expenses, and also the repairs and renewals 
for the year, which have been handed to us by Mr. Berry. 
This works out to 37s. 8d. per day, taking 300 days per year, 
and if we take only 300 of the lamps as at work, we have a cost 
per day each lamp of 1°5d., which, considering the number of hours 
worked and the number of lamps destroyed owing to the special 
circumstances of their employment, may be taken as very 
satisfactory, and as showing that the electric light, with all its 
advantages, costs but little more than gas, and places in the 
hands of theatre managers a light of very varied applications 
and attractiveness, to say nothing of its healthy coolness and 
sanitary superiority. 

The following certificate from Mr. Edgar Bruce as to the 
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working of the installation is of interest :—‘“I have great 
pleasure in again certifying to the successful working of 
the electric lighting at the Prince’s Theatre. It has been 
in operation for more than two years, and during the whole 
of that period it has not failed on any one occasion. I am also 
greatly pleased at its adaptability for stage purposes. The 
lighting of the stage during one act of ‘The Great Pink Pearl’ 
was most successful and original, and I hope before long to still 
further try its uses for stage effects.” 


1s7 9 
il 5 


Working expenses ; £a.d4. 
Electrician and assistant 299 5 6 
Gas os 6h 5a Ge. oe ss 4 0 
ie. i Je, -se os we ee sg. ep fos 145 0 
Oil for engine, shafting, dynamo, and pumps 1 0 0 
a : es en: Lom Be 112 6 
Ten pairs brushes .. 210 0 
Lamp shades .. 015 0 
Sundries, &c. 400 

£460 12 0 

Repairs and renewals ; 

Dynamo... 129 0 
i 700 

6 

4 


Engine i. ak 
Accumulators .. 
ee 








£18 310 
Total for working ., 460 12 0 
Total for repairs, &c. 21s 310 
£678 15 10 
Previous year .. . 45210 0 
Grand total for two years’ working .. -- £1131 5 10 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





AMERICAN BRIDGES, 

Srr,—Replying to Professor Smith’s characteristic note in your 
current number, I would first observe that he would do well to 
eliminate all undignified remarks from his letters before sending 
them to press. With regard to his statement that the British 
public—of which Professor Smith deems himself to be the very 
soul, oracle, and cynosure—heartily enjoys my graphic con- 
structions as good jokes. I need only mention that immediately 
after the publication of my Statics, which is the embodiment of 
these “‘ good jokes,” I received letters from several professors, 
English and foreign, congratulating me upon its value and useful- 
ness. Amongst others, the late Professor Fleeming Jenkin, who, 
I understand, was Professor Smith’s mentor in the subject, wrote 
expressing his appreciation ; and, later, in a signed review, com- 
mended the book “as an original work, not a mere compilation 
from other books,” useful to students, &c. 

I must also resent the peculiar touch of familiarity about the 
phrase, “‘who do not know Mr. Graham as well as we do,” for [ 
am totally unconscious of any acquaintance with Professor Smith, 
whose knowledge of me is entirely limited to whatever acquaintance 
he may have with my writings, in which respect he is on no better 
footing than those American engineers, who, he tells us, are 
diligent readers of your paper. 

Coming now to the more serious part of his letter, Professor 
Smith is entirely wrong in supposing that Professor Waddell 
assumes no bending moment at the base of the columns, for in 
taking the sum of the horizontal reactions at the base equal and 
opposite to the total round load, he implicitly assumes that the 
free end of the section bends over relatively to the base. Professor 
Smith follows him in this assumption, and therefore commits him- 
self to the absurd deduction that a beam can be bent without a 
bending moment. The alternative assumption that the section 
moves sideways as a whole, places it in the category of a girder 
fixed at both ends and bulging in the middle under the action of 
wind, in which case the leeward column would be in tension 
instead of compression. What Professor Smith calls my “‘ fancy 
stress diagram” was shown—as I expressly state in the paper—to 
fit one of Professor Waddell’s formula, and does not represent 
my own treatment of the case. Professor Smith objects that I 
have no right to take the joint K as a pin joint, to which I reply 
that in his own “ideal” diagram he treats not only the joint K, 
but every other joint in the section as a pin joint. Not satisfied 
with that, he imagines the section flanked with two “‘ fancy ” wing 
trusses, which have no existence in reality, and which totally alter 
the distribution of wind load. Professor Smith’s diagram is 
based on the following three assumptions :—(1) That two king 
post roof trusses must be added to the real section in order to 
bring an additional and indirect load equal to P + P to bear upon 
the strut D4; (2) that the reactions at the base of the columns are 
inclined instead of vertical; and (3) that the rafters of his 
“ideal” wing trusses and reaction lines must have just that par- 
ticular slant which permits the constant direction of D C in the 
stress diagram to bisect the line O4. Now, deny the first assump- 
tion, and the other two collapse. 

Lastly, Professor Smith charges me with not knowing the dis- 
tinction between plus and minus, insomuch that I ignore the prin- 
ciple that the moments on opposite of the section at A are equal 
but of opposite sign. Here, again, Professor Smith overlooks the 
fact that I was handling Professor Waddell’s tools, and that, there- 
fore, I sought to use them in his fashion. As a matter of fact, I 
hold that there is no moment whatever at A except that arising 
from the buckling of the strut under shear. The only way in which 
I could imagine a bending moment to arise at A from other forces 
was by implicitly changing theirsigns. Of course, it was perfectly 
absurd and ridiculous on my part to do so; but then I was dealing 
with an absurd supposition, and I was obliged to discover some 
reason to account for it. By changing my signs, Professor Smith 
merely brings us back to the well-known principle that, if two 
equal and opposite couples act in a plane, the sum of their moments, 
Pd — Vb, vanishes not only forany point, such as A in the structure, 
but for any point whatever in the same plane; the only logical 
consequence of which, in this instance, is that there is no bending 
moment at the point A, other than that due to buckling under 
shear. 

In conclusion, I would add that, if Professor Smith’s diagram be 
correct, it should still hold when his wing-trusses become indefi- 
nitely small so as almost to vanish into the columns; but it will be 
seen that in this case the points O A B C E and F pass to infinity, 
and, therefore, by assuming the wing-trusses indefinitely small so 
as to approximate to the real shape of the structure, we arrive at 
the precious result that the stresses in both columns are of infinite 
intensity. Under the influence of such mighty stresses as these it 

_is not astonishing that Professor Smith’s diagram, together with 
“his fancy wing-trussed castle, should vanish into thin air. 
March 15th. R. H. GRAHAM. 





FREE TRADE AND NO TRADE. 

S1r,—For the information of Mr. H. Robinson, I may say that the 
U.S.A. Treasury estimated in 1869 that 600,000,000 dols. of their 
bonds were held in Europe. Last year the estimate by the same autho- 
rity was 12,000,000 dols. registered bonds. If bonds, and registered 
bonds, mean the same thing, and if these estimates are worth any- 
thing—points on which I can express no opinion—then we have 
exported to the States about 98 per cent. of the bonds we held 
in 1869, which was probably not less than nine-tenths of the above 
mentioned six hundred millions. 

Doubtless we have purchased in exchange title deeds to land and 
miscellaneous securities, but not to nearly thesame amount. The 
balance has been paid to usin food, and this accounts for part of 
our surplus imports from the United States. Similar facts may 
apply to other countries, a 





Mr. Robinson replies to all this by anticipation, and says “it 
does not matter,” but this is not fair on his part. He has hitherto 
maintained that our surplus imports are revenue payments of 
freights and interest, and profit, Now he sees that they may be 
partly repayments of capital, but instead of this leading him to 
modify his optimism, it only causes him to widen his arguments; 
thus he commits a sin like that which he blames so severely in 
** Trader,” for whose letters I, at least, am much obliged. 

Mr. Robinson cannot reasonably assert that repayment of a loan 
by a solvent debtor is as advantageous to the creditor as the con- 
tinual receipt of interest would be, unless the creditor re-lends the 
capital at not less interest than before, which is just the doubtful 
point in the matter before us. Our surplus imports are food. 
Robinson says “‘ they are value for our capital, so its repayment 
leaves us no poorer than before.” That may or may not be so. It 
all depends on what we are doing while we are eating the food. 
Since 1869 we have beautified our country greatly, and have largely 
increased local rates; but fine buildings, palatial offices, magnificent 
hotels, drainage works, asphalte paths, and endowments for litera- 
ture and art, are only very indirectly and very precariously capital, 
and interest paid by ourselves to ourselves on debts by local rates 
is not profit, at least as capital and profit used to be understood. 
If oan be, I will go into these points in greater detail again. Such 
figures as I have seem to show that we are not now turning food 
into profit-bearing capital by well-directed and steady labour at the 
rate we used to do. 

T annex a table of exports and percentage surplus of imports, and 
remarks. It conclusively shows that the latter quantity is no 
measure of profit on foreign trade whatever else it may be. We 
have made money on the whole, though our imports exceed our 
exports. The United States of America do so too with the figures 
the other way. Can any one give us the highest and lowest prices 
of Scotch G.M.B. pigs annually since 1860? 


1860 to 1884 Exports, Imports, and State of Trade. 
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1860 | 164 | 28 | Generally prosperous. 
1861 | 160 | 36 | U.S.A. Civil War commenced ; trade quiet. 
1862 | 166 | 36 | Cotton famine. Taxes remitted 1°8 million £, 
1863 | 197 | 26 | Tranquil prosperity. Taxes remitted 0-1 million £. 
1864 | 213 29 | Steady progress in trade. Taxes remitted 46 
million £. A 
1865 | 219 | 24 | Civil War ends. Cattle plague begins. Taxes re- 
| _ mitted 3°2 million £. 
1866 239 | 24 | Overend & Gurney failed. Trade outragesat Sheffield. 
| Gloomy year. Taxes remitted 5-3 million £. 
1867 225 | 22 | Gloomy year. Bank rate 1 to 2 per cent. Taxes 
| _ remitted 0°6 million £. 
1868 | 227 | 30 | Trade depression continues. Uarvest excellent. 
Taxes imposed 1°3 million £ 
1859 | 237 | 24 | Suez Canal opened. Trade still dull. Taxes imposed 
1°45 million £. 
1870 244 | 24 | Franco-German War. Trade prosperous, Taxes re- 
| mitted 4°7 million £. 
1871 | 288 | 11(!)) Great prosperity. Taxes remitted 4 5 million £. 
1872 314 13 | Prosperity great. Prices rise. Taxes remitted 30 
| | million £. 
1873 311/19 | Steady trade. Crisis in U.S.A. French indemnity 
| mr Taxes remitted 3°9 million £. 
1874 298 | 24 | Trade dull, Prices falling. Taxes remitted 374 
million £. 
1875 281 | 29 | Collie failed. Turkey failed. Harvest wet. Trade 
drooping. Taxes remitted 4°6 million £. 
1876 257 46 | Trade drooping. Taxes remitted 0.06 milion £. 
1877 252 | 56(!) Harvest worst known, Masons’ strike. Bad trade 
continues. Taxes remitted 0-4 million ¢. 
87S 245 | 5 Harvest better. ‘rade worse. City of Glasgow Bank 
failed, 
1879 249 46 Miserable harvest. Rents fall. Trade much better. 
‘Taxes imposed 4°3 million &. 
1880 2386 | 44 Miserable harvest. Trade worse. 
1881 297 | 34 | Miserable harvest, ‘taxes imposed 3:1 million 2. 
1882 306 | 35 Fair harvest. Trade uncertain. Taxes remuted 20 
million £, 
1883 305 | 40 | Trade worse. Taxes imposed 2°8 million &. 
1884 295 $82 | Bad all round. 











The London an, Finsbury-circus, Wm. Murr. 
15th. 


Srr,—My reply to Mr. Robinson will be very brief. He is like 
one of those garrulous witnesses who cannot stick to the point when 
giving evidence. He compels me to recapitulate in order that the 
discussion may remain intelligible. 

I started with the proposition—(1) That the country in which 
there is most employment is best off. (2) I went on to say that if 
we made at home a great many things that we import ready made, 
work would be found for hands now unemployed. (3) I asserted 
that an import duty on such goods would cause capitalists, for 
whose use and by whom they are imported, to buy them at home 
instead of abroad. 

To this, Mr. Robinson replied that I was wrong concerning pro- 
positions 2 and 3, because we paid for what we imported by commo- 
dities made in this country; so that if Germans, let me say, worked 
for us at, for example, scissors, we worked for Germany at cotton 
cloth—of course, I only use these goods for the sake of illustration; 
sugar and pig iron, or brooms and perambulators, would do just as 
well, Also, Mr. Robinson said many hard things of me concerning 
gold. Now I do not want any mists to be stirred up, or side issues 
raised ; and the gold question is a very obscure one, and may be made 
very misty, and there is no evidence in his letters that Mr. 
Robinson knows anything more about it than I do, or could tell) 
this minute, for the life of him, whether an abundance or a scarcity 
of gold makes things dear or cheap. With all this in my mind, [ 
told Mr. Robinson that I was, for the sake of argument, or rather, 
for the sake of peace, quite willing to admit that gold had nothing 
to do with the questions at issue. Surely nothing could be fairer. 
What further concession Mr. Robinson wants I cannot conceive. 
This is enough about gold. 

Being a plain man, not versed in the intricacies of political 
economy, ra turn to the Board of Trade returns to test the 
accuracy of Mr. Robinson’s statement that we employ as many 
hands in making commodities for France, Germany, and Belgium, 
as those countries employ in making goods for us. I have no 
means of getting at the actual number of men employed, but I 
think I shall err on the right side if I assume that £1 worth of 
German, French, or Belgian commodities represents as much labour 
as does £1 worth of English commodities. I find that we imported 
£78,000,000 worth of goods in 1884, and that we exported to pay 
for them—as I understood Mr. Robinson—£33,000,000 worth of 
goods. Naturally lexpressed extremeincredulity, and I now find that 
my incredulity was quite justifiable. According to ‘‘W. A. 5S. P.” 
the Board of Trade figures mean nothing; they are simply a 
delusion. They represent nominal values. ‘‘ When the whole 
world is taken into account, the two sets of figures are two different 
valuations of the same identical goods.” 

Lest I should make any mistake, will ““W.A.S. P.” kindly tell 
me whether the Board of Trade Returns do or do not supply satisfac- 
tory evidence as to the real value of our exports and imports—of, in 
short, our trade transactions? Whether he means that his argu- 
ments should do so or not I cannot tell, but they conclusively prove 
that the Board of Trade Returns are valueless; and I fancy that this 
discussion is well worth the space it has occupied if so important a 
fact has been made clear by it. When I read the returns for 
Sheffield, for instance, in future, I shall do so with a smile, giving 
thanks to “‘ W. A.S. P.” knowing that they have no real meaning, 
that they are fictions, day dreams which will break like — bubbles 
at the touch of a politico-economical finger, and this although I 





know that importers and exporters or their agents are bound by 
law to declare what they consider to be the value of goods landed 
or shipped at the ports where these operations take place; the 
declarations being made under the provisions of the Act 39 and 
40 Vict., cap. 36; a penalty being imposed in case of non-compliance 
with the Act, and that it is the values so declared that a in the 
official statistics. If Mr. Robinson and ‘ W, A. S. P.” be right, 
indeed it makes very little matter what is the value of what we 
export. The more we import the better we are off, and if we 
ceased to export at all, then prosperity would be at its height 
Your correspondents will say they do not mean this. Perhaps so; 
but this being so, then they do not understand the drift of their 
own arguments, 

Mr. Robinson will regard all this about ‘“‘W.A.S. P.” as an 
irrelevant digression. But it is not, because if ‘*W.A.S.P.” is 
right, my arguments all fall to the ground, and Mr. Robinson can 
shout ‘‘Jo Zriumphe!” over my body. Mr. Robinson, however, 
has, unluckily for himself, made me a way of escape. He does not 
dispute the accuracy of the Board of Trade Returns. There is a 
difference between the value of exports and imports, and this is 
= by interest due to us for money—I beg pardon, commodities— 
ent. 

It will be seen that ‘‘ W. A. 8S. P.” has proved rather too much 
for Mr. Robinson. 

I fancy Mr. Robinson has peculiar views concerning capital at all 
events. He confounds with charming simplicity consumable with 
non-consumable value. In smashing Mr. Muir he brings his cudgel 
on his own head. America owes England money, and pays regu- 
larly the interest due. She takes it into her head to pay this off 
in wheat. When the wheat has been eaten we are no poorer, says 
Mr. Robinson, than we were before. ‘‘It passes my understand- 
ing to learn how England is a penny the worse because America 
has at last paid us £1000 down instead of the interest of it.” 
Ingenuous Mr. Robinson. Let me ask you a question. Suppose 
you hold £1000 worth of London cad North-Western Railway 
shares, and exchange these shares gradually through the year 
for commodities such as food, and coals, and wine, and gas, 
and boots and shoes, are you as rich at the end of the year as you 
were at the beginning? Have you not spent £1000 worth of your 
capital through, let us say, pressure of bad times’ And yet you 
have had value for it all. Now, what is the difference between 
this transaction and the paying off of the American National Debt 
in wheat ? 

Mr. Robinson will find very few political ist 
men of common sense to take his view of the matter. 


hy 
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A great increase is reported in the total of French exports. In 
February last year they amounted to 234,000,000f. This year 
they rise to 271,000,000f. Manufactures have increased from 


108,000,000f. to 147,000,000f. There is a considerable diminution 
in imports. Will Mr. Robinson or ‘‘ W, A. S. P.” tell me whether 
this is a good thing for France or a bad thing, or neither? Also 
what paid for the extra exports. If your correspondents would 
concentrate their attention for a little while on my second propo- 
sition above, I think we might get on faster. Let us discuss one 
thing ata time. It gives me no pleasure to defeat ‘*W.A.8. P.” 
or Mr. Robinson in a war of words. I want to see what I regard 
asa tremendous problem discussed so that we may get hold of 
some practical information. I know very little about it. I do not 
believe that anyone knows much. Certainly the ordinary cut-and- 
dry political economist does not. Is it or is it not a fact that our 
men are out of work because we import what we ought to make at 
home? This is the question, and it is mere waste of time to bandy 
words concerning side issues, such as whether I did or did not 
make a mistake about gold. 


March 15th. TRADER, 





ROTARY ENGINES. 


Sin,—I admire very much the ingenuity of your correspondent, 
“H.” in devising the rotary machine recently described in your 
journal, but I agree entirely with the opinion expressed by ‘‘ Long 
Stroke,” that the ideas of reciprocating and rotary motion must 
exist ina very confused state in his mind. I cannot recall any 
engine constructed exactly in the same way, but when reduced to 
its essential parts, it bears a close analogy to the oscillating engine, 
but with the peculiar difference that the cylinder, in order to 
accommodate itself to the various positions of the connecting rod, 
must slide instead of oscillate. So far as I have grasped the 
machine, it seems to me to be similar to that represented in Fig. 1. 
A is a horizontal cylinder constrained to move vertically in a 
sliding groove, and incapable of any movement in the direction of 
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its length. Pistons, as shown, work in each half, and are con- 
nected by piston-rods to the crank-pins of two revolving shafts, 
B, B. If steam be suitably admitted to the pistons, the two shafts 
will move in opposite directions, It is not necessary that the two 
shafts should be connected by external attachment, though this 
course would relieve them of considerable strain. 

This being accepted as a fair deduction from ‘‘ H.’s” engine, we 
see it consists of two engines, one to the right and one to the left ; 
especially so if we imagine a diaphragm block crossing the centre of 
the cylinder, whose introduction will not modify the action of the 
engine. Each engine is seen also to be very much of the character 
of the oscillating engine, It has, as with that engine, its piston- 
rod attached to the crank-pin ; but the accommodating motion of 
the cylinder is one of sliding along the groove, shown in Fig. 2, 
and not one of oscillation about a fixed centre. It is, however, 
possible to imagine it to be an oscillating engine turning about a 
centre at an infinite distance from it. 

I have no doubt that many of your readers have some practical 
experience with high speed and rotary engines, and I should think 
it would be of interest to learn from these the points they have 
observed with regard to their durability and general working. 
The publication of such experience would, I believe, in no sense 
go against such a class of engines, but would, on the contrary, serve 
to render them more familiar and popular. Many of them have an 
established reputation, and have shown that if not always better 
than the usual form of engine, yet that they areas good. I should 
not myself be surprised to see these engines adopted for more 
general work as they became better known ; the engine described 
in your recent article on rotary engines serves to show that they 
may be as much at home for slow speeds as for high speeds, 

March 16th, ROTARY, 


[For continuation of Letters see page 234.] 








RoyA. INSTITUTION.—Professor Dewar, I'.R.S., will begin a 
course of four lectures on “‘ Electro-Chemistry,” on Thursday next, 
March 25th; and Mr. Howard Grubb will give the first of two 
lectures on *‘The Astronomical Telescope,” on Saturday, March 
27th. Professor W. C. Roberts-Austen will give a discourse on 
‘Certain Properties common to Fluids and Solid Metals,” on 
Friday, March 26th. The subject of the discourse to be given by 
Sir Henry Roscoe, M.P., on Friday, April 16th, will be “‘ Recent 
Progreas in the Coal Tar Industries,” 
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RAILWAY MATTERS. 


THE Glasgow Colanened Railway was opened on Monday. 
Two hundred trains will berun daily, The line starts from Queen- 
street and goes through Partick to join the Dumbartonshire 
Railway. 

Tur American Consul-General at Panama, Mr. Adamson, has 
telegraphed to the Mayor of New Orleans, requesting him to stop 
all shipments of labourers thence for the work on the Panama 
Canal, as they have been induced to go by deception. Large 
numbers have gone, but have failed to find employment. 

Tue ironwork for the Lancashire and Yorkshire Company’s 
exchange station at Liverpool is being made by Messrs, Simpson 
and Wood, who are the sub-contractors referred to in this column 
of our last impression, and are also contractors for the Liverpool 
Exhibition building. 

Tur Board of the Buenos Ayres and Pacific Railway Company 
announce that the rails have been laid from Mercedes to Villa 
Mercedes—that is, for the whole length of the line—and that 
the Government on the 15th of February sanctioned the opening 
of the railway under their guarantee as far as Orellanos — 250 
kilometres. 


THE Railroad Gazette record of train accidents in the States, 
published from month to month during 1885, contained brief notes 
of 464 collisions, 681 derailments, and 72 other accidents ; a total 
of 1217 accidents, in which 307 persons were killed and 1530 injured. 
Derailments thus continue to form a large proportion of the whole 
of the accidents, 


Tue directors of the Preston and Wyre Railway, which is jointly 
owned by the London and North-Western Railway Company and 
the Lancashire and Yorkshire Railway Company, have determined 
to erect at Kirkham a new station to cost over £30,000. It is also 
intended to double the up and down lines from Kirkham to Preston 
as scon as the operations at the former place have been completed. 


ROLLING stock for the tramway trains, which are to be run 
between the ordinary trains, at more frequent intervals and with 
more numerous stopping places, on portions of the Belgian State 
Railways, has been ordered for speedy delivery of the principal 
manufacturing firms of Belgium. On Tuesday, MM. Dubois, Blain- 
quaert, Raymaeckers, and Goflint, of the State Railway Adminis- 
tration, proceeded to Quievrain, on the French frontier, and then 
on to Valenciennes, to make themselves acquainted with the work- 
ing of tramway trains on the Banlieue line of that city. 


RECENT numbers of the Times of India and the Bombay Gazette, 
contain accounts of the newly completed terminal buildings of the 
Great Indian Peninsula Railway, erected from the designs and under 
the superintendence of Mr. F. W. Stevens, A.M.I.C.E. F.R.I.B.A. 
who has built several noted buildings in India, including the Royal 
Alfred Sailors’ Home. The new terminal station at Boree Bunder 
includes a great hall, booking offices, administrative offices, and all 
other features of a great terminal station. It is built in Italian 
medieval Gothic with Indian stones, The design was exhibited in 
the Royal Academy in 1881. 


LINESMEN may not walk many miles per day, but a few years 
record makes one wonder how many miles some men walk in their 
lives, and compare their life mileage with that of an engine. An 
American paper records that ‘‘ Henry Skehan has been an employé 
of the Erie road for many years, and was one of the hands who 
laid track between Attica and Portage during the months of March, 
April, May and June, 1852. When the track was laid he went to 
work on the Linden section under its first foreman, Charles L. 
Leman, of Attica, October 1st of the same year. Since then he 
has been track-walker on the Linden section, and up to October 1st 
had covered 189,924 miles. This beats the record of Wm. Colary, 
of Hinsdale, N.Y., recently published, by 61,444 miles, 

A GENERAL classification of the American railway accidents in 
December last is given as follows :— 

Collisions. DeraiJments. Other Total, 
cs yman tty, Ae ee eee: ae io ae 
Defects of equipment .. .. .. 12 


ye ae Ow 8 18 

Negligence in operating ox Be ae ae, 2 _ 28 
Unforeseen obstructions .. .. 2 .. .. 8 2 7 
Maliciously caused ww ww ww — ee _ _ 
ere ee 9 — 9 
Ce ee: 82 5 74 


Negligence in operating is thus charged with 38 per cent. of all the 
accidents, defects of road with 16 per cent., and defects of equip- 
ment with 24 per cent. 


THE half-yearly report of the North British Railway Company 
mentions that the expenditure for the half-year of £274,244 
includes £100,000 for the Tay Viaduct. The receipts per railway 
mile amount to £1353°84, as against £1396°75. The receipts per 
train mile for passenger trains are 43°38d., as against 46°36d., and 
for goods and mineral trains they are 59°22d., as compared with 
59°89d. The working expenses amount to 45°99 per cent., as 
against 45°49 per cent. for the corresponding period. The miles 
worked by the company’s engines were 1147°5, the passenger train 
mileage 2,747,222, and goods 3,214,744. The total cost of the loco- 
motive power was £156,758 138s., of which coal and coke cost 
£39,348 14s ; office expenses, general superintendence, and salaries 
cost but £770 2s. 9d., but the same expenses in the way and works 
department reach £1860 15s. 


Now that the Bulgarian question is on the point of being settled, 
the Austrian ee has begun again to take a lively interest in the 
completion of the junction railways to Constantinople. These 
were to have been ready, according to contract, by the end of next 
October; but the events of the last six months in the East have 
interrupted the works, so that their completion cannot be expected 
till next year. The Neue Freie Presse recommends the Govern- 
ment to imitate France in the Eastern Roumelian Customs 
question, and to withhold its definite ratification of the Turco- 
Bulgarian Convention until Bulgaria shall have set to work in 
earnest on the Zaribrod-Sofia line. It is this line that causes most 
anxiety, owing to the unfriendly relations between Servia and 
Bulgaria, and because it is seen that the Bulgarians themselves 
have now an obvious interest in finishing the junction between 
Sofia and Philippopolis, 

Messrs, W. H. BARLOW AND Son, tke engineers of the new 
Tay Viaduct, report to the directors of the North British Railway 
on the progress of these works as follows :—“ Sixty-eight cylinder 
foundations, out of a total of seventy-three, have been sunk, 
leaving only five more to sink to complete foundations, and the 
testing of them is pr ding satisfactori The wrought iron 
shafts or superstructures of ten piers at the south end of the 
viaduct are erected in position, and at the first the whole of the span 
is complete, with its girders, flooring, and parapet. At the centre 
of the viaduct the girders for two of the 245ft. spans—which were 
built on the shore at Wormit—bave been floated out and placed 
on their piers preparatory to lifting, and the erection of the 
wrought iron shafts of these three piers isin progress. At the 
north end twenty-five wrought iron shafts of piers are erected, 
and the girders, flooring, and parapets of twenty spans are com- 
pleted. During the last two months the progress of the works 
has been very much interfered with by the weather, and on some 
days there has been a total stoppage of all the works; otherwise 
we consider the progress made during the last six months satis- 
factory. The construction of girders for the work is nearly finished, 
and the shafts or superstructures of piers are in a forward state. 
The viaduct is now ready to receive its permanent way for a length 
of £00 yards double line. We consider that the completion of the 
work may be looked for early in 1887, but the exact time is 
dependent on the weather and other contingencies which cannot 
be estimated with certainty. In order to be ready for the opening 
we have prepared the specification and drawings for the piece of 
1ailway required to connect the new viaduct with the existing rail- 
way on the south side,” 





‘| them, cementing with Canada balsam as before. 





NOTES AND MEMORANDA. 


A STRIP one inch in width of the hemp canvas used by the 
Berthon Collapsible Boat Company will a load in tension of 
730 lb. if the strip be cut in the direction of the length of the 
material, and of 570 when cut across the material. 


THE report of Mr, William Crookes, F.R.S., Dr. William Odling, 
and Dr. C, Meymott Tidy, on the water supplied to London during 
February, says that the general character of the water did not 
differ appreciably, in respect to the small proportion of organic 
matter habitually present, from that of the supply furnished now 
for some months past, Thus the inean amount of organic carbon 
found in the Thames-derived supply for the month was ‘172 part 
in 100,000 parts of the water, as against a mean amount of ‘183 
part in January, and of ‘170 part in D ber, corresponding to 
about three-tenths of a grain of organic matter per gallon. 


In May last the Brewers’ Journal suggested that the enormous 
quantites of carbonic acid evolved from our breweries and distilleries 
should be profitably utilised, and calculated that in our breweries 
alone 500 million pounds, or 25,000 million gallons, of carbonic 
acid are annually thrown off into the atmosphere as waste. The 
subject has engaged the attention of a Glasgow chemist, who, in a 
paper read before the Society of Chemical Industry, estimates the 
carbonic acid now being wasted in our distilleries as being of the 
annual value of £150,000. ‘This might be used in the Mather- 
Thompson carbonic acid continuous system of bleaching, which we 
illustrate elsewhere, 


AN extensive quarry, where the beautiful antique marbles were 
obtained, covering 2000 acres, has been recently discovered in the 
province of Oran, near the Mediterranean coast, in Algiers. The 
deposit has been obtained by an Italian who has constructed roads 
and begun operations. A contemporary says:—‘‘The deposit 
contains giallo antico, breccia, and cipoline, besides black and 
white marble. These fine coloured stones can be laid on the wharf 
at Oran for about 4s. per cubic foot. The beautiful yellow 
marble, giallo antico, has, until this late re-discovery, been 
unknown, save by the fragments found in Roman ruins two or 
three years ago.” 


In London last week 2697 births and 2285 deaths were registered. 
Allowing for increase of population, the births were 238 below, 
while the deaths were 472 above, the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 25°0 and 26°9 in the two pre- 
ceding weeks, further rose last week to 28°7, and exceeded the rate 
in any week since February, 1882. During the first ten weeks of 
the current quarter the death-rate averaged 24°4, and exceeded by 
0°4 the mean rate in the corresponding periods of the ten years 
1876-85, The killing effect of the long continued cold weather is 
thus shown, and may be safely taken at the greater part of the 472 
above average death-rate. 

SoME time since a remarkable paper on the micro-organisms of 
potable waters, by Dr. T. Leone, was published in an Italian 
scientific journal, in which it was asserted that carbonic acid acts 
as poison on most of the microbia. If, therefore, a beer becomes 
flat, that is, loses its proper proportion of carbonic acid, it is 
rendered especially susceptible tu the attacks of the sitic 
organisms of yeast, which begin to develope and fn A mper an 
alarming rate as the carbonic acid diminishes. If this view be 
correct, carbon acid, the Brewer's’ Guardian remarks, must be the 
best beer preservative, and ought to be added to or forced into the 

ras soon as the supply of this gas diminishes, 


THE two lenses of an achromatic object glass are cemented 
together with Canada balsam, the volatile part of which passes 
away after a time, and it frequently happens that air or moisture, 
taking the place of this, gives an iridescent appearance to the glass 
and interferes with correct delineation. To remedy this fault it 
becomes necessary to separate and clean the two lenses and readjust 
Hitherto it has 
been customary, in order to effect the separation, to apply heat, 
and, however carefully this may be done, it sometimes happens 
that a lens is thereby cracked. ll risk of fracture may be avoided 
by placing the achromatic combination in a small quantity of 
benzole or naphtha—from coal tar—within a covered vessel, either 
of which hydrocarbons will, in a day or two, dissolve away or 
soften the hardened cement without heat. The same liquid will 
remove the last traces of resinous matter. 

SPEAKING of the density of the sun, Professor Lockyer, in a recent 
lecture, said if we take water as our unit of density, the density of 
the sun is 1°444, If we take the density of the earth as 1, then 
the value is about 0 25—practically a quarter. These values have 
been determined by taking the volume of the sun as given by the 
diameter of the photosphere—860,000 miles. Now, we have had 
to concede 100,000 miles for the height of one atmosphere above 
the photosphere, and 1,000,000 miles for another, and it is not fair 
that those atmospheres should be left out of consideration. If we 
include these atmospheres, though we do not alter the mass, we 
alter the volume. If we put the same mass into a bigger volume, 
we naturally reduce the density. Now, if we take the atmosphere 
of the sun as extending to 100,000 miles above the photosphere, 
that will give us a radius of 530,000 miles, instead of 430,000 miles, 
and we shall, as nearly as may be, double the sun’s volume. 
Therefore we shall have halved the density. Instead of being a 
quarter as dense as the earth, it will only be one-eighth as dense ; 
and, instead of being just denser than water, it will be a little 
over half the density of water. The gases of the centre 
may put on the appearance, if they do not put on all the physical 
properties of liquids; but be this as it may, in any region that we 
can get at, unfortunately limited to something like 400;000 miles 
away from the centre, we are undoubtedly dealing with masses of 

.’ In giving the density of the earth what height of atmosphere 
would Professor Lockyer include; if he takes enough, he can 
reduce our density to a fraction of the 5°5. 

AT a recent meeting of the Birmingham Philosophical Society, a 
paper on resistance at surfaces of electrodes in electrolytic cells 
was read by Dr. G. Gore, F.R.S. The author shows conclusively 
that the phenomena discovered by him, and to which he applied 
the term “ transfer resistance,” are not due to polarisation, some 
kind of electro-motive force, or any other form of opposing differ- 
ence of electric L saprewee because they still remain when those 
causes are entirely absent. He selected various cases of voltaic 
inversion, in which a pair of different metals in an exciting 
electrolyte produced no difference of electric potential and no voltaic 
current, and examined them for “‘ resistance” and differences of 
“resistance” at the immersed surfaces of the two metals. He 
first tested them by a “‘ bridge ” method, and then by a “‘ condenser ” 
one, also described, and gives the results; and in every case he 
found that the “‘ resistance ” still existed, and was different in 
amount at the two plates. In each case the plates were of equal 
sizes. He also took several cases in which a pair of plates of the 
same metal, but of different sizes, were immersed in an exciting 
electrolyte, and tested them similarly, and found abundant evidence 
of ‘‘resistance,” different in amount at the two plates in each 
instance, He asks: ‘‘Is the phenomenon I have discovered really 
of the nature of ordinary electric conduction resistance? If it is 
its characters will agree with the most essential ones of that 
influence. It agrees in several important points with that resistance. 
First, it is not able to produce a current ; secondly, it is usually small 
with those liquids in which ordinary resistance is small ; and thirdly, 
it is considerably reduced in liquids by rise of temperature, it also, 
when overcome by current, evolves heat.” He concludes by remark- 
ing that it performs an important part in the action of all voltaic 
batteries and eletrolytic cells, and calls attention to the circum- 
stance that one important —— application of it has been made 
in the electro-metallurgical purification of copper on the large scale 
where a great saving has been effected by arranging the depositing 
vats in multiple series, and thus diminish the transfer resistance. 
It was in the year 1831 that the first attempt to discover this kind 
of resistance was made by Fechner, 











MISCELLANEA. 


MEDALS for long service and good conduct have been awarded to 
R. J. Crabb, stoker, of the Himalaya; R. H. Huxley, leading 
stoker, of the Rupert; G. Betteridge, engine-room artificer, of the 
Asia ; and J. H. Morgan, artificer, of the Vernon. 

PONTEFRACT is much agitated concerning its water supply, and a 
long report by Mr. Geo, Hodson, C.E., with numerous analyses of 
water at present supplied and of proposed sources is being much 
discussed. He proposes a new supply from the Bunter beds not 
far from Pontefract, 


THE first portion of the big contract for bricks needed by the 
Mersey Railway Company for the extension to New Brighton has 
been placed with a West Bromwich firm. The quantity given out 
is some 40,(00 tons, mostly blue bricks, and the remaining 60,000 
tons is for the present held over by the contractors. ‘The firm 
which has taken the order is, it is understood, hopiag to secure a 
reduction in railway rates to Birkenhead of perhaps 3s. per 
thousand. 

SAMPLES of bevel pinions with beautifully clean, well formed 
teeth, have been sent us by Mr. Alexander Dick, of Cannon-street, 
They are Jin. in diameter, and are stamped out of a piece of 1°25 
delta metal round bar at one blow and at a dull red heat. The 
tensile strength of this bar is 33°9 tons per square inch, the elastic 
limit 21°8 tons, total extension 21°6 per cent. The bevel wheels 
are apparently suitable for any engineering work without any sub- 
sequent work, 

On Tuesday afternoon, in the entrance channel to the Bute 
Docks, Cardiff, the steamer Rbyle, of and for Bute, with iron ore, 
from Bilbao, was in collision with the steamer International, of 
Newcastle, which had just left the Mount Stuart Dock. The latter 
steamer was cut right down to the light water-line, about 20ft. on 
the port side abaft the engine-room. She soon filled and sank 
aft. The Rhyle had her stem broken and bows stove in, but 
docked soon after the collision. Several of the crewon board both 
vessels had very narrow escapes. 


THE War-office have recently entrusted to Messrs. Merryweather 
and Sons, of London, an order for the supply of a powerful double 
cylinder steam fire engine for the protection of the Birmingham 
Small-arms Factory, and sitnilar to two engines of equal power 
constructed by that firm for the protection of the Royal Srzall- 
arms Factory at Enfield in 1874, but with all the latest improve- 
ments. These engines are capable of delivering two, three, four, 
or even six powerful jets simultaneously, and of forcing water 
through several thousand feet of hose in cases where the water 
supply is at a distance. 

THE Cunard steamship Uregon was run into at the third com- 
partment by an unknown schooner on the 14th inst., about 
eighteen miles off the Fire Island light, Long Island, and sank 
about one o’clock in the day in about twenty-two fathoms of water, 
all the passengers being safely put into vessels and landed at New 
York. She was thus about eight hours between the time of the 
alleged collision and goirg down, and one would have thought 
might have steamed into harbour, or atleast shallow water. The 
noise of the collision is said to have been like the report of a can- 
non. Was there a collision or was it an explosion of some kind ? 

“‘SomE idea,” says the Bombay Gazette, “‘ of the energy with 
which the work in connection with the extension of the Prince’s 
Dock is carried on may be formed from the fact that nearly ten 
thousand persons are constantly employed on the excavations, &c. 
The difficulties of the work are, of course, «no: mous, but they aie 
gradually being overcome by perseverance and engineering kill. 
Considerable progress has already been mace, and the future 
prospects of the scheme are most encouraging. ‘The expenditure 
on the dock extension works during the ensuing year is estimated 
at 3,695,500 rupees. Government has agreed to guarantee the 
necessary loan, and negotiations are now proceeding. 

REFERRING to Sir Frederick Abel’s address on mining explosions, 
Mr. W. Galloway writes that Sir Frederick Abel has not fortified 
his statement by even one quotation from the writings of one of 
those workers ‘‘ antecedent to and contemporaneous with ” himself, 
who have taken the variable specific heat of air into account in draw- 
ing comparisons between experimental effects obtained in practically 
open apparatuses and the corresponding effects to be expected in a 
great explosion taking place in the practically closed s repre- 
sented by the workings of a mine. Secondly, Mr. Galloway says 
he is entirely at a loss to know what are the “‘ very obvious facts ” 
which forbid the conclusion at which he has arrived, namely, that 
coal dust plays the principal part in most great explosions in mines. 
They have not yet been pointed out by any author. ~ 

Art a recent meeting of the Liverpool Engineering Society, a 
paper on ‘Brick and Masonry Arches” was read by Mr. A. 
Wharton Metcalfe. The object of the author was to contrast the 
empirical and theoretical modes employed in the design of arches, 
and by presenting certain tables derived from the general equation 
to the equilibrium curve to illustrate the great advantage of the 
latter mode. By means of these tables the construction of the 
true curve of an arch becomes an easy matter. The author also 
considered briefly the mechanical and graphical means for drawing 
the linear arch, and gave tables derived from actual examples 
prepared in the office, and calculated from the general equation to 
the linear arch. In dealing with such practical questions as the 
relative merits of brickwork and masonry in arches, some valuable 
information was given, derived from the practice and experience of 
Mr. Charles Richardson, the engineer to the Severn Tunnel. 

IN view of the second reading of the Bill introduced by Lord 
Rayleigh to amend and extend the Electric Lighting Act, 1882, a 
report has been presented by the committee appointed to consider 
the matter at the instance of the President of the Board of Trade. 
The committee have arrived unanimously at the conclusion that 
the electric light companies should demand to be put oy at in the 
same position as the gas companies are, both as regards eir privi- 
es and their obligations, inasmuch as they believe no satisfactory 
ution of the question of general electric lighting can be arrived 
at by amending the Act on the basis of a modified purchase option 
clause, and the conclusion itself is clear and intelligible, and will 
commend itself to the public by its fairness and simplicity. 
Electric light companies may safely undertake the business of 
general lighting under conditions entirely similar to those of the 
gas undertakings, and the committee have prepared the draft of a 
Bill, which Lord Rayleigh will present to liament. While 
unable to accept.any purchase option clause, the committee think 
it quite right that all reasonable facilities should be given to local 
authorities to acquire electric lighting undertakings by agreement. 

THE completed statistics of the steel and iron returns for 1885 
give the exports of iron and steel as value £21,717,136, compared 
with £24,496,035 for 1884 and £28,590,216 for 1883, As compared 
with December, 1884, the exports of iron and steel for the month 
show a decrease of £191,199; for the year, as compared with 1884, 
the decrease is £2,778,899. Pig iron bas been exported to the 
value of £2,090,091 in 1885, against £2,945,223 in 1884; for the 
month of December, £114,278, as compared with £115,490 for 
December, 1884. Bar, angle, and bolt iron, £1,621,702 for 1885, 
against £1,942,294 for 1884; for the month, £114,852, against 
£182,876 for December, 1884. Steel rails, £2,667,567 for 1885, 
against £2,893,019 for 1884; for the month, £138,753, against 
£186,774 for December, 1884. Railroad iron of all sorts, £3,896,563 
for 1885, against £4,142,663 for 1884; for the month, £270,220, 
against £305,963 for December, 1884. Hoops, sheets, and plates, 
£3,288,509 for 1885, against £3,693,001 for 1684; for the month, 
£264,813, against £305,868 for December, 1884. Hardware and 
cutlery, 89,849,450 for 1885, against £3,142,711 for 1884; for the 
month, £246,893, against £239,780 for December, 1884. Steel, 
unwrought, £1,027,583 for 1885, against £1,127,481 for 1884; for 
the month, £92,987, against £84,385 for December, 1884. Steel 
and cutlery, though exhibiting a falling-off for the year, show an 
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NEW SEWERS AND SEWAGE AQUEDUCT AT WANDSWORTH. 


SIR J. W. BAZALGETTE, M.1.C.E., ENGINEER. 
For description see page 231.) 


SPANS N&? 26 to 33 WEST OF SOUTH STREET BRIDGE. 
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BRIDGE OVER SOUTH STREET 
Drawing N18. 14 &15, 
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4 + i. ioe ee ee ee. tee oe - | 1038 170-0] 315737: 49:5 | 82°6 3439 | 1317 
Titas- ipo | aot tee Lae ee A Pie . - | 758° . 4521: 39°0 | 65°1 2710: | 1038 9161) 7 | 6965 
oo. fae . ee | or ee: leek dae 2716° . +4] 4 | 5748- 49°6 | 82-8 3445: | 1320 
4 | 2088° 18-0 | 30°1 1252 | 479-4 78°5 | 7 | 3305 1: | 758: | 4521" 39-0 | @5-1 2710 | 1038- 170-0 ! + et] 1 tu 
0 -2 1258- : ; - 98-6 | 47-7 1987- | 761-1 124-6 16° ; 10d} 4) s748- 49-6 | 82-8 3445- | 1320 
5 | 2099" 18-1 | 30-2 1258- | 481-9 78-9 | 8| 3315 - | 761: "6 [1] 4592" 39-1 | 65-3 2716- | 1040" 170-4 ‘ | es 8 ons 
“4 1264° ; . - 98-7 | 47-9 1993- | 763°6 125-0 722: ; His} 5 | s760- ao-7 | 82-8 9461" | 1528-3 
6| 2110 18-2 | 30-4 1264- | 484-3 79°3 | 9 | 3396 - | 763° @ | 2 4543- g9-2 | 65-4 27az- | 1043-17 + ie | 3 sa 
> ome. ae Lan ae | ee ees - 171-6 | 7} 6780- 49°9 | 83-1 3464 | 1397 
7 | 2121- 18-3 | 30°5 1271- | 486°8 79°7 [310! 3337 * | 766- P cio onlay alee @ : | xsa7- 217° il eo7 
ae ; oe: las ae |e Ee - 172-0] 8| 5791" 50°0 | 83°83 3471° | 1329 
8 | 2131: 18-4 | 30-7 1277: | 489°3 80-1 | 1 | 3348 -3 | 5 | 4575° 39°65 | 65-9 2749-11050" 17 39° 218'1| 2) 7018 
> oe | oe ee Lee - 172-41 9! 5802° 50-1 | 83°4 3477: | 1332 
9 | 2142: 18-5 | 30-8 1284: | 491-7 80-5 | 2| 3358 “4 ; | 71:0 126-3 | 5 | 4575- 39-5 | 65-9 2742" | 1050-17 7 + ie] 4] i 
; ~ L cia ace | oe ee Lee a - | 1055: 172°8 1640| 5813° 50-2 | 83°7 3484° | 1334 
"ria a? | ae lane ee 0- 29-2 | 48:7 2026-| 775-9 197-1 | 7] 4596 39°7 | 66-2 2755 ga-7 a4s4- | 19m" 2108 Te 
1 | 2164- 18-7 31°2 1297- 496°7 81°4 4 | 338 4 ‘ e . 8 | 4607" 39°8 66°3 2761 1058 173°2 1 | 5823 50°83 aT ee eian 
; aod | ab eee bee ae - 173-6] 21 5834° 50-4 | 84°0 3497- | 1339 
2/2174 18-8 | 31-3 1303: | 499-2 81°7 | 5! 3391 5 | 8 | 4007 39-8 | 66-3 2761" | 1058-178 2 20's] §| ra 
‘ [ alas ee lees ae - 1740] 3 | 5845 50-4 | 84°2 3503- | 1342 
3|2185- 18-9 | 31-5 1310° | 501-6 822 | 6| 34 4618: 99-9 | 66:5 2768 | 1060" 1 : + et] #) Tn 
, . - 99-4 | 49-1 2045- | 783-2 128-3 [430 ; 5845-504 | 84-2 3508- | 1542 
4|2196- 19-0 | 31-6 1316 | 504-1 82-6 | 7| 3412 4020-309 | 66-7 2774- | 1063-1740} 3 | 58 . + ot] 2) hms 
: ; oe bas ae bees ee . 5 | 5867 50°6 | 84:5 3516° | 1347 
5 | 2907- 19-0 | 31°8 1323- | 506-6 83-0 | 8 | 3493 ‘7 [1 | 4630- 40-0 | 66-8 2781" | 1085- 174-4 , + va} 8] fu 
=, ae | ane aa | tee cee 7 - 7 6| 5877 50°7 | 84:6 3522° | 1349 
6 | 2217- 19-1 | 31-9 1329° | 509-0 83-4 | 9! 3434 - | 788- 9 | 2] 4650 40-1 | 67-0 2787" | 1og8- 174-8 zt | 3 Fm 
‘ ; =. ae | Gs ue lan ce * 175-6] 715888: 50°38 | 84°8 3529- | 1352 
piace es | eae lone ace Piles aes | ee 2071 | 793-2 129-9 | 4| 4672 40°38 | 67°3 2800° | 1072° 175 * 60° 4-8 529° | 1952 231-8 AN ied 
: ; we | on ae | eee cee . 9! 5910° 51°0 | 86-1 3542° | 1357 | 7126 
9 | 2250- 19°4 32°4 1348 516°5 84°6 2 | 3466 A “2 130°7 6 | 4693° 40°5 67°6 2813: | 1077: 176°4 ; 67" 500°6 | $1 7137 
‘ A alae aed | ee ee les . 1080 1768 1550| 5920° 51:1 | 85-3 3548° | 135 
210 2261- 19°5 82°6 1355 518°9 85°0 a ° 50°2 2090 800°6 131°1 7 | 4704° 40°6 67°7 2819 : ' oe idan. 4 
: sete 07 = ises- | caso oss 1 S| sane oo 50°4 2097- | 803-1 131-5 | 8| 4715- 40°7 | 67-9 2826: | 1082: 177-3) 1| 5931° 51°2 | 85:4 
2 . . . . 
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ENTETRES AND SQUARE INCHES; HECTARES AND ACRES. 
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Sq. M. | Sq- Ft. |Sq. Cm.| Sq. In. | Hectare| Acres. - Sq. M. | Sq. Ft. |Sq. Cm.) Sq. In. |Hectare} Acres a Sq. M. |sa. Ft. Sq. Cm_.| Sq. In. Acres Sq. M. Sq. Cm.} Sq. In. Heotares Acres 

2 = = = = = 0. = = = = = = 0. = = = = = No. = = = = = 
Sq. Ft. | Sa. M. | Sq. In. |Sq. Cm. Hectare| Sq. Ft. | Sq. M. . (Sq. Cm.} Acres. Sq. Ft. | Sq. M. | Sq. In. ‘Sq. Cn. Hectare| Sq. Ft. Sq. In. (Sq. Cm.} Acres. | Hectare 
942° 51°38 85°6 3561° 223°4] 4|7147° 61°7 4284: | 1641° 6 | 8353 72-1 | 120°3 5006: 314°0 8 | 9559 137°6 5729° 359°4 
5953° . 51°4 85°7 3568 223°8 | 5 | 7158: 61°8 4290- | 1643° 7 | 8364° 72:2 | 120°4 5013- 314-4 9 | 9569- 137°8 5735- 359°8 
5963" 51°5 85°9 3574: 224:2 | 6| 7169: 61-9 4297 | 1646° 8 | 8375° 72°3 | 120°6 5019- 814°8 | 890| 9580- 138°0 5742° 360°2 
974° 51°6 86°0 3581° 224°6 | 7 | 7180° 62-0 4303° | 1648° 9 | 8385 72°4 | 120°7 5026° 315°3 1 | 9591- 138°1 5748° 360°6 
5985" 51°7 86°2 3587 225:0 |. 8| 7191: 62-0 4310- | 1651° 780 | 8396° 72°5 | 120°9 5032 315-7 2 | 9602- 138°3 5755° 361°0 
5996' 51°7 86°3 3593° 225:4] 9 | 7201' 62:1 4316- | 1653° 1 | 8407° 72°6 | 121-1 5039- 316°1 3 | 9613 138°4 5761° | 2207° 361-4 
006° 51°83 86°5 og -*s 670 rus o? see — : — i 121°2 5045- 316°5 4 | 9623 138°6 5768 | 2209° 361°8 

017" 51°9 . . ; 23° : , . * 79 121°4 . 5051° 316°9 5 | 9634 138° : . . 
seas: 52°0 86°8 3613° 2266 | 2) 7234: 62°4 4335° | 1661° 4 | 8439" 72°8 | 121°5 5058- 317°3 6 | 9645 ise aap sae sae 
039° 52°1 87°0 3619" 227°0 | 3 | 7244: 62°5 4342° | 1663° 5 | 8450° 72:9 |121°7 5064: 317°7 7 | 9656- 139°0 5787° | 2217- 363°0 
6050° 52°2 87°1 3626° 227°4] 4 | 7255: 62-6 4348° | 1666° 6 | 8461" 73-0 ;121°8 5071: 318°1 8 | 9666- 139°2  5793° | 2219° 363°4 
6060° 52°38 87°3 3632- 227°8 | 5 | 7266' 62:7 4355° | 1668° 7 | 8471° 73-1 | 122-0 5077° 318°5 9 | 9677- 139°3 5800- | 2222- 363-8 
071" 524 87°4 3639° 228°2 | 6| 7277: 62°8 4361" | 1670° 8 | 8482" 73-2 | 122-1 5084: 318-9 | 900} 9688- 139°5 5806- | 2224- 364-2 
6082° 25 87°6 3645° 228:6 | 7 | 7287: 62-9 4368: | 1673° 9 | 8493° 73-3 | 122-3 5090 319°3 1 | 9699- 139°7 5813- | 2226- 364°6 
093° 52°6 87°7 3651° 229°0 | 8 | 7298 63-0 4374: | 1675° 790 | 8504" 73-4 | 122-5 5097° 319°7 2 | 9709- 139°8 5819 | 2229- 365-0 
6103*  52°7 87°9  3658° 229°5 | 9 | 7309° 63°1 4380° | 1678° 1 | 8515° 73-5 | 122-6 5103° 320°1 3 | 9720- 140°0 5826° | 2231- 365-4 
6114: 52°8 88°0 3664: 229-9 1680] 7320: 63-2 4387° | 1680- 2 | 8525* 73-6 | 122-8 5109- 320°5 4 | 9731- 140-1 5832- | 2234- 365-8 
6125: 52°9 88°2 3671" 230°3 | 1] 7330- 63-3 4393° | 1683- 8 | 8536° 73-7 | 122-9 5116: 320°9 5 | 9742 140°3 5838- | 2236- 366°2 
6136: 53°0 88°4 3677° 230°'7 | 2) 7341° 63:4 4400° | 1685° 4 | 8547" 73-8 | 123-1 5122- 821°3 6 | 9752° 140°4 5845° | 2239° 366°6 
6146 53-0 88°5 3684° 231:1] 3 | 7352: 63-4 4406° | 1688 5 | 8558" 73-9 | 123-2 5129- 321-7 7 | 9763° 140°6 5851° | 2241° 367-0 
6157" 53-1 887 3690° 231°5 | 4 | 7363: 63-5 4413° | 1690° 6 | 8568* 73-9 | 123-4 5135° 322-1 8 | 9774 140°7 5858° | 2244° 367-4 
6168" 53-2 888 3697" 231:9 | 5 | 7374° 63°6 4419° | 1693° 7 | 8579° 74-0 | 123-5 5142> 822-5 9 | 9785 140°9 5864 | 2246- 367-9 
6179° 53°83 89°0 3703° 232°3 | 6 | 7384: 68-7 4426° | 1695° 8 | 8590" 74-1 | 123-7 5148- 322-9 | 910} 9796 141°1 5871: | 2249° 368-3 
6189° 53-4 89:1 3710° 232°7 | 7 | 7395° 63-8 4432° | 1698° 9 | 8601* 74-2 | 123-8 5155- 323°3 1 | 9806- 141°2 5877° | 2251- 368-7 
6200°  53°5 89°3 3716 233'1 | 8 | 7406' 63:9 4439- | 1700° 00; 8611- 74°3 | 124:0 5161° 823-7 2 | 9817° 141°4 5884- | 2254° 369-1 
6211: 53°6 89°4 3722° 233'5 | 9| 7417: 64:0 4445° | 1703° 1 | 8622° 74°4 | 124-2 5168: 324-1 3 | 9828- 141°5 5890° | 2256- 369-5 
6222: 53:7 | 89°6 3729: 233°9 1690| 7427: 64:1 4451° | 1705- 2 | 8633" 74:5 | 124-3 5174: 324°6 | 4] 9839- 141°7 5897° | 2259- 369-9 
6233° 53°8 89°7 3735° 234°3 | 1] 7438° 64-2 4458° | 1708: 3 | 8644" 74-6 | 124-5 5180- 325-0 5 | 9849° 141°8 5903- | 2261- 370°3 
6243°  53°9 89°9 3742° 234:°7] 2|7449° 64:3 4464° | 1710° 4 | 8654° 74-7 | 124-6 5187- 325°4 6 | 9860 142-0 5909- | 2264- 370-7 
6254' 54-0 90°1 3748° 235°1 | 3| 7460: 64-4 4471° | 1712: 5 | 8665" 74-8 | 124-8 5193- 325°7 7 | 9871 142°1 5916- {-2266- 371°1 
6265" 54°1 90°2 8755- 235°5 | 4|7470° 64°5 4477° | 1715° 6 | 8676" 74:9 | 124-9 5200- 326-2 8 | 9882 142°3 5922- | 2268- 371°5 
6276' 54-2 90°4 3761° 235°9] 5 | 7481: 64:6 4484° | 1717° 7 | 8687° 75-0 | 125-1 5206: 326°6 9 | 9892- 142°4 5929- | 2272° 371-9 
6286° 54°83 ~e = oo de : a. Hel -_ —_ 8 —. 125°2 5213: 327-0 | 920) 9903- 142°6 5935- | 2273- 372-3 
6297 54°83 ’ ° 36° 3° , 4497° | 1722 9 | 8708* 75-2 | 125-4 5219- 327-4 1 | 9914- 142°8 5942- | 2276° 372-7 
6308 54-4 90°8 3780° 237'1 | 8 | 7513- 64°8 4503° | 1725: 1810} 8719" 75-3 | 125-6 5226: 327°8 2 | 9925- 142°9 5948- | 2278- 373-1 
6319" 545 91:0 3787° 237°6 | 9 | 7524: 64°9 4509° | 1727° 1 | 8730" 75:3 | 125°7 5232- 328-2 3 | 9935° 143-1 5955° | 2281° 373°5 
6329 54-6 91°1 3793° 238-0 (700) 7535- 65-0 4516° | 1730- 2] 8731° 75:4 | 125°9 5239. 328°6 4 | 9946- 143°2 5961° | 2283- 373°9 
6340" 54°7 91°3  3800- 238°4] 1] 7546- 65:1 4522° | 1732: 8 | 8741° 75-5 | 126-0 5245- 329-0 5 | 9957- 143-4 5968- | 2286- 374°3 
6351°  54°8 91°5 3806- 238°8 | 2| 7557° 65-2 4529° | 1735: '4| 8752° 75-6 | 126-2 5251- 329°4 6 | 9968- 143°5 5974! 2288- 374°7 
6362" 54°9 91°6 3813° 239°2 | 3 | 7567- 65-3 4535° | 1737° 5 | 8773" 75-7 | 126-3 5258- 329°8 7 | 9979- 143°7 5980° | 2291° 375-1 
6372' 55-0 91°8 3819° 239° 4 | 7578° 65°4 4542° | 1740° 6 | 8784° 75:8 | 126°5 5264: 330°2 8 | 9989- 143°8 5987- | 2293° 375°5 
6383" 55°1 91°9 3826- 240° 5 | 7589 65°5 4548° | 1742 7 | 8794° 75-9 | 126-6 5271- 330-6 9 |10000- 144-0 5993- | 2296- 375-9 
6394 55-2 92°1 3832° 240° 6 | 7600° 65°6 4555° | 1745° 8 | 8805 76:0 | 126-8 5277° 331-0 | 930 |10011- 144°2 6000- | 2298- 376-4 
6405° 55-3 92°2 3839° 240° 7 | 7610° 65°7 4561° | 1747° 9 | 8816" 76-1 | 126°9 5284: 331°4 1 |10022- 144°3 6006- | 2301- 376°8 
6416" 55-4 92°4 3845° 241° 8 | 7621: 65°8 4568° | 1750° 20 | 8827° 76-2 | 127°1 5290° 331°8 2 |10032- 144°5 6013- | 2303° 377-2 
6426 555 92°5 3851° 241° 9 | 7632: 65+9 4574° | 1752° 1 | 8837" 76-3 | 127°3 5297: 332°2 3 |10043° 144°6 6019- | 2306° 377-6 
6437: 55-6 92°7 3858° 242-0 [710| 7643° 66-0 4580° | 1754° 2 | 8848" 76-4 | 127°4 5303- 332°6 4 |10054° 144°8 6026- | 2308° 378-0 
6448 55°6 92°8 3864: 242° 1 | 7653" 66°1 4587° | 1757° 3 | 8859" 76-5 | 127°6 5309- 333-1 5 |10065- 144°9 6032 | 2310° 378°4 
6459°  55°7 93:0 3871° 242° 2| 7664: 66-1 4593° | 1759° 4| 8870" 76°5 | 127°7 5316° 333°5 6 |10075- 145°1 6038° | 2313° 378-8 

1| 6469- 55-8 93°2 3877° 243° 3 | 7675° 66°2 4600° | 1762° 5 | 8881° 76°6 | 127°8 5322° 333°9 7 |10086- 145°2 6045° | 2315- 379°2 
2| 6480 55-9 93°3 3884- 243° 4| 7686° 66:3 4606° | 1764: 6 | 8891° 76:7 | 128-0 5§329° 334°3 | *8 |10097- 145°4 6051- | 2318° 379°6 
3| 6491 56-0 93°5 3890° 244° 5 | 7696' 66°4 4613° | 1767: 7 | 8902° 76°8 | 128°2 5335° 334°7 9 |10108- 145°5 6058: | 2320- 380-0 
4| 6502 56-1 93°6 3897° 244° 6|7707° 66°5 4619° | 1769° 8 | 8913" 76-9 | 128°3 5342° 3351 | 940 |10118- 145°7 6064° | 2323- 380°4 
5| 6512 56-2 93°8 3903° 244: 7 | 7718: 66°6 4626° | 1772: 9 | 8924" 77-0 | 128°5 5348 335°5 1 |10129- 145°9 6071° | 2325° 380°8 
6 | 6523 56°3 93-9 3910° 245° 8! 7729° 66°7 4632° | 1774: 1830 | 8934" 77-1 | 128°7 5355° 335°9] 2 |10140- 146°0 6077- | 2328° °381°2 
7/6534: 56-4 94:1 3916- 245° 9 | 7740° 66°8 4639° | 1777° 1 | 8945° 77-2 | 1288 5361° 336°3 3 |10151° 146°2 6084° | 2330° 381-6 
8| 6545" 56°5 94°2 3922- 246-0 [720| 7750° 669 4645° | 1779° 2 | 8956" 77-3 | 129°0 5368° 336°7 4 |10161- 146°3 6090- | 2333° 382-0 
7119/6555: 56-6 94°4 3929- 246 1|7761° 67:0 4651° | 1782° 3 | 8967° 77-4 | 129°1 5374- 337°1 5 |10172- 146°5 6097° | 2335" 382°4 
Q| 6566- 56-7 94°6 3935° 246 2|7772° 67°1 4658° | 1784: 4 | 8977° 77°5 | 129°3 5380 337°5 6 |10183- 146°6 6103- | 2388° 382-8 
1 | 657° 56-8 94°7 3942- 247 3 | 7783° 67°2 4664° | 1787° 5 | 8988° 77-6 | 129°4 5387° 337°9 7 |10194- 146°8 6109 | 2340° 383-2 
1/2 | 6588° 56-9 94°9 3048- 247 4 | 7793° 67°3 4671° | 1789° 6 | 8999" 77-7 | 129°6 5393- 338°3 8 |10205- 146°9 6116° | 2343° 383-6 
13/6599 56-9 95:0 3955- 248 5 | 7804° 67°4 4677 | 1792: 7 | 9010" 77°8 | 129°7 5400- 338°7 9 |10215- 147-1 6122° | 2345° 384-0 
4/ 6609° 57-0 95°2 3961 248 6 | 7815° 67°4 4684° | 1794: 8 | 9020° 77-9 | 129°9 5406- 339-1 | 950 |10226- 147°3 6129- | 2348° 384°5 
5 | 6620-571 95°3 3968 248 7 | 7826° 67°5 4690° | 1796" 9 | 9031° 77-9 | 130-0 5413: 339°5 1 |10237- 147°4 6135- | 2350° 384-9 
(8 6631: 57:2 95°5 3974- 249 8 | 7836° 67°6 4697° | 1799° 840 | 9042" 78-0 | 130°2 5419 339°9 2 |10248° 147°6 6142° | 2352° 385°3 
|7 | 6642° 57-3 95°6 3980- 249 9 | 7847° 67°7 4703° | 1801° 1 | 9053° 78-1 | 130°4 5426° 340-3 3 |10258- 147°7  6148° | 2355° 385°7 
816652 57-4 95°8 3987 250°1 (7380| 7858° 67°8 4709° | 1804: 2| 9064" 78-2 | 130°5 5432° 340°7 4 |10269- 147°9 6155° | 2357" 386-1 
19 | 6663- 57-5 95°9 3993- 250 1 | 7869° 67:9 4716" | 1806° 3 | 9074" 78-3 | 130°7 5439- 341°1 5 |10280- 148°0 6161: | 2360" 386°5 
6674: 57-6 96°1 4000- 250 2| 7879" 68:0 4722° | 1809° 4 | 9085" 78-4 | 130°8 5445: 341°6 6 |10291° 148°2 6167- | 2363° 386-9 

11 | 6685- 57-7 96°3 4006° 251 3 | 7890° 68°1 4729° | 1811° 5 | 9096" 78-5 | 131°0 5451 342-0 7 |10301- 148°3 6174° | 2365° 387-3 
|2| 6695+ 57-8 96°4 4013- 251 4|7901- 68-2 4735° | 1814: 6 | 9107" 78-6 | 131-1 5458- 342°3 8 |10312- 148°5 6180-° | 2367° 387-7 
18 | 6706: 57-9 96°6 4019- 252 5 | 7912° 68°3 4742° | 1816° 7) 9117" 78:7 | 181°3 5464- 342°8 9 |10323- 148°6 6187° | 2370° 388-1 
r'4| 6717" 58-0 96°7 4026- 252 6 | 7923- 68°4 4748° | 1819 8 | 9128 78-8 | 131°4 5471° 343-2 | 960 |10334- 148°8 6193- | 2372: 388°5 
5 | 6728: 58-1 96°9 4032- 252 7 |'7933°  68°5 4755° | 1821 9 | 91389" 78-9 | 131-6 5477° 343°6 1 |10344- 149°0 6200° | 2375* 388-9 
16 | 6738 58-2 97°0 4039- 2538 8 | 7944 68°6 4761° | 1824° Ig60 9150" 79-0 | 131°8 5484: 344°0 2 |10355- 149°1 6206- | 2377" 389°3 
7| 6749" 58-2 97°2 4045° 258 9 | 7955: 68°7 4768° | 1826° 1 | 9160" 79-1 | 181°9 5490° 344°4 3 |10366- 149°3 6213 | 2380° 389°7 
'8| 6760' 58-3 97°3 4051° 254°1 [740| 7966° 68-7 4774° | 1829° 2|9171' 79-2 | 182°1 5497: 344-8 4 |10377- 149°4 6219- | 2382° 390-1 
81.9) 6771° 58-4 97°5 4058- 254 1 | 7976- 68°8 4780° | 1831° 3 | 9182" 79-2 | 132-2 5503- 345-2 5 |10388- 149°6 6226 | 2385° 390°5 
6782 58°5 97°7 4064° 255 2| 7987: 68°9 4787° | 1834° 4| 9193" 79°38 | 182-4 5509- 345°6 6 |10398- 149°7 6232: | 2387- 390-9 

1] 6792- 58-6 97°8 4071 255 8 | 7998 69°0 4793° | 1836° 5 | 9203" 79-4 | 1382-5 5516- 345°9 7 |10409- 149°9 6238- | 2390° 391-3 
2} 6803- 58-7 98°0 4077 255 4| 8009: 69°1 4800° | 1838° 6 | 9214" 79-5 | 132°7 5522- 346-4 8 |10420- 150°0 6245° | 2392° 291-7 
3/6814: 58-8 98:1 4084° 256 5 | 8019° 69°2 4806: | 1841° 7 | 9225" 79-6 | 132-9 5529- 346°8 9 |10431- 150°2 6251-° | 2394- 392-1 
8] 4/6825: 58-9 98°3 4090° 256 6 | 8030: 69°3 4813° | 1843° 8 | 9286" 79-7 | 133-0 5535- 347°2 | 970 |10441- 150°4 6258- | 2397 392-5 
5| 6835: 59-0 98:4 4097° 257 7 | 8041- 69°4 4819° | 1846" 9 | 9247" 79-8 | 138-0 5542° 347°6 1 |10452- 150°5 6264: | 2399° 392-9 
6| 6846- 59-1 98°6 4103- 257 8 | 8052° 69°5 4826" | 1848° 60} 9257" 79-9 | 133°3 5548 348-0 2 |10463- 150°7 6271: | 2402° 393-3 
7) 6857- 59-2 98°7 4110- 257° 9 | 8062- 69°6 4832° | 1851° 1 | 9268" 80°0 | 183°5 5555 348°4 8 |10474° 150°8 6277° | 2404° 393-8 
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DEATHS. 
On Nov. 5th, 1885, at Fielding, New Zealand, Mr. EpwarpD Wricut, 
C.E., of paraly ysis, 
On the 12th inst., at Worthing, ALrrep Buroes, C.E., F.S.A. 
On the 14th inst., at 1, Cromer Villas, East-end, Finchley, Mr. Ropert 
Davison, M.I.C.E., aged 82 years. Friends are requested to accept this 
intimation. 
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THE LOSS OF THE OREGON, 


Tne foundering of the Cunard steamer Oregon—which 
occurred on Sunday last—about fifteen miles from the 
American coast, is an event calculated to somewhat shake 
the contidence of transatlantic voyagers in regard to the 
supposed immunity from danger enjoyed by the magnifi- 
cent lines of steamers which run regularly between this 
country and the United States. There can be no doubt 
that the Atlantic passenger service has been conducted for 
very many years past in a manner which is most creditable 
to all concerned in the management of the principal steam- 
ship companies engaged therein. So few have been the 
accidents and so trifling their consequences, that statistics 
have been prepared with a view to proving that it is safer 
to cross the ‘Atlantic in a Cunarder than to stay at home. 
Making all allowances for the fallacies contained in such 
calculations, it must still be admitted that the element of 
danger in Atlantic voyages on board these large and care- 
fully navigated steamers has been reduced to a minimum. 
It is a most satisfactory fact in connection with this recent 
disaster, that it has not been attended with any loss of life 
so far as regards the Oregon herself; although, it is 
said, that the vessel which ran into her has been lost 
with all hands. The excellent record of the Cunard Com- 
pany seems therefore to remain unbroken, and it may 
still boast of not losing a life confided to its care. It is, 
however, terrible to consider what might have been the con- 
sequences had the catastrophe occurred in bad weather, in 
the middle of the Atlantic, and with no assistance at hand, 
such as was afforded by the Fulda and a pilot boat. The 
contemplation of this contingency leads us to consider, with 
more than usual interest and anxiety, the circumstances 
attending the disaster and the lessons they point to in 
regard to the construction and internal arrangements of 
these vessels, 

The Oregon was an iron screw steamer of 7375 tons 
gross register, built and engined in the year 1883 by the 
well-known firm of John Elder and Company, at Fair- 
field, Govan, for the Guion Line of Atlantic steamers 
running between Liverpool and New York. She was 
designed to beat the Alaska, which up to that time 
had made the quickest passages on record. Her dimen- 
sions, viz., 501ft. by 54°3ft. by 38°0ft., were such as 
to make her the fifth largest steamer in the world, 
and her indicated horse-power of rather more than 
12,000 gave her upon her trial run a speed of 20 knots per 
hour, ‘The subseyuent performances of the Oregon have 
well proven Mh her reputation for swiftness, although 
faster es have been made by some of her competi- 
tors, That she did, however, on one occasion steam from 
Liverpool to New York in 6 days 9 hours and 22 minutes 
sufficiently establishes her claim to be classed as one of the 
fastest Atlantic racers. She was, in fact, a successful 
vessel, and a creditable specimen of the naval architecture 
of the ninth decade of the century. But notwithstanding 
this fact, she has been ostensibly sunk by a comparatively 
small wooden schooner, and the lives of 638 passengers and a 
very numerous crew have been thereby seriously imperilled. 
Not long after she was built, the Oregon became the 
property of the Cunard Company, and it is as a Cunarder 
that she has been so ignobly sent to the bottom of the sea. 
The circumstances attending that disaster will no doubt 
be carefully investigated by her owners—who, it appears, 
have suffered very Reavily € thereby. They will also be the 
subject of other and, perhaps, os inquiry; for surely 
no maritime event can more properly be the subject of 
national concern than one in which so many lives as this 
vessel carried were placed in jeopardy. 

The Oregon when the p Pr occurred had nearly com- 
pleted a voyage from Liverpool to New York, being at the 
time only a few miles from Fire Island, At about half- ~past 





four o’clock on Sunday morning, during fine, clear weather, 
a three-masted coasting schooner was, it is stated, sud- 
denly discovered bearing down upon her port side. It is 
a noteworthy fact that no trace of the wreckage of this 
schooner has been found, and no schooner is known to be 
missing. In fact, the available evidence that any collision 
took place is extremely small, and at the other side of the 
Atlantic it has been plainly stated that a hole was knocked 
in the ship’s side by an explosion of some kind. It 1s, 
indeed, very difficult to see how a small schooner could 
make a tremendous aperture in the side of such a ship as 
the Oregon. ll this is, however, for the present matter 
of conjecture. It is alleged by the officers of the Oregon 
that the schooner did not show her lights until it was too 
late to avoid her; but it is difficult to understand how it 
could happen that in the light of the early morning such an 
object was not seen by the look-out men, if the statement 
regarding the lights is correct. Be this as it may, the 
schooner, we are “told, struck the steamer at about mid- 
ships, thereby making a hole in the port side which has 
been variously described at one time as 8ft. in diameter, 
and at another as large enough to drive a team of horses 
through. Whatever may have been the exact area of 
this hole, it seems by all accounts to have been a 
large one, and the water thereby admitted into the 
damaged compartment would be sufficient to fill it in a few 
minutes. Now nothing can be clearer than this fact—that 
if the filling of the one compartment into which water was 
admitted by this hole was sufficient to sink the Oregon, 
then she must have gone down almost at once. ‘The 
Oregon had nine transverse watertight bulkheads, and if 
the ten compartments were all of equal size, the length of 
each would ” about 50ft. As a fact, some were longer 
and others were shorter than this; but it was well under- 
stood when she was admitted to the Admiralty selected 
list for chartering as an armed cruiser or transport in 
time of war, that the bulkhead subdivision of the 
Oregon was satisfactory, and in accordance with the 
Admiralty requirements. It was only last year that the 
Oregon was taken up by the Government and armed as a 
cruiser—so that if any steamer in the mercantile marine 
was in a condition to suffer damage by the penetration of 
her side plating with comparative impunity, it must surely 
have been this vessel, which has now been sunk, it is 
stated, by a small schooner, As we have said, the accident 
took place at half-past four in the morning; an immense 
hole was made in the midship part of the vessel, and_yet 
she remained afloat for eight hours afterwards. It is 
this remarkable circumstance above all others in connec- 
tion with this case, that especially calls for inquiry. 
Whether there was care or otherwise in the naviga- 
tion of the Oregon is, of course, also a ow age sub- 
ject for investigation; but it is one which is far 
subordinate in importance to the structural questions 
arising out of the disaster. That men entrusted with 
heavy responsibilities are sometimes negligent, and 
that they often commit errors of judgment, every- 
body knows, and when they do it is necessary for the 
good of society that retribution should follow. Whether 
De pom of the kind occurred in this case we do not know, 
nor would it be right to offer any opinion thereon with the 
evidence at present available. But while man will always 
be fallible, it is at least possible to perfect the instruments 
committed to his keeping, and upon that account it is most 
important that the lessons taught by this disaster should 
be carefully studied with a view to avoiding in the future 
those errors of design and equipment which led to this 
vessel’s foundering. 

It is alleged that after the first collision between the 
schooner and the steamer there was a rebound, whereby 
further damage was done ; but it does not appear that this 
second blow materially contributed to hasten the ultimate 
effects of the collision. From the fact that the stokehole 
fires were put out, it seems that the Oregon was struck in 
her machinery compartment, and if this was the case then 
the injury done to her was the greatest possible of the 

kind, for in large passenger steamers the machinery 
occupies the greatest subdivision of the vessel. Which- 
ever compartment it was that was penetrated, the 
inrush of water was irresistible, and the space was 
quickly filled. If the loss of displacement due to this 
cause was sufficient to sink the Oregon, she would, as we 
have said, have sunk speedily. That it was not sufficient 
to sink her is evident from the fact that she remained 
afloat long after she was abandoned, and did not go down 
until a quarter to onep.m. How, then, did it happen that 
she foundered at all? That upwards of eight hours were 
occupied in the inflow of sufficient water to carry the 
Oregon to the bottom, points to a slow rate of ingress to 
other compartments than that which was penetrated. In 
other words, the transverse bulkheads were not water- 
tight. Now, this want of water-tightness may have arisen 
in one or more ways, and it is to this point that we desire 
to call particular attention. Either the bounding bulk- 
heads were not sufficiently strong to endure the pressure 
due to the compartment being filled to the height of the 
load-line in the deeply immersed condition of ‘the vessel, 
or there were openings in it which should have been, but 
were not, closed directly the disaster occurred. It is 
alleged by the captain that all the water-tight doors were 
closed, and it is possible that such was the case. But the 
circumstances are strongly suggestive of either the partial 
closing of these doors, the opening of sluice valves, or the 
existence of apertures for the passage of ventilation or 
other pi If neither of these conditions existed, then 
the bulkheads must have given way. Certain it is that 
that water which should have been limited to a compart- 
ment that was not large enough to sink the vessel, found 
its way ultimately to others, until enough water was 
in the hold to sink her down to her ports and other open- 
ings. When this point of immersion was reached, the 
foundering quickly followed. 

It is impossible to say what were the exact facts in this 
case, and it may be that the truth of the matter will 
never be fully determined. But the conditions of bulk- 
head watertightness and efficient subdivision of com- 
partments which existed in the ill-fated Oregon are not 
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now subjects of such vital importance as those which are 
to be found in her surviving sisters. The t value to 
be derived from a discussion of the possibilities and pro- 
babilities in her case is found in the improvements which 
may thereby be suggested in the corresponding arrange- 
ments of other vessels built and building. A short time 
ago the construction of collision bulkheads was considered 
in the columns of this journal; and suggestions were then 
made in regard to the proper connection and stiffening of 
these bulkheads, which will apply with almost equal force 
to the transverse bulkheads throughout the whole of a 
steamer. The transverse bulkheads of vessels are not, as 
a rule, made strong enough to resist the pressure due to 
considerable heads of water. The curvature of a vessel’s 
side contributes an element of stiffness, and the side 
plating is supported by girder-like frames spaced at 
intervals of about 2ft. In addition to these there are 
stringers — side keelsons and beams—to keep the 
plating at its work and give the necessary strength 
to the structure. But while the side and bottom 
plating may be from jin. to lin. in thickness, the flat-sur- 
faced transverse bulkhead is only about 7;in. thick, and 
its stiffeners consist of vertical angle irons spaced 30in. 
apart on one side, and horizontal angle irons spaced 48in. 
apart on the other. Stringers and beams there are none 
to support the transverse bulkhead, and, as a conse- 
quence, when the latter is called upon to fulfil its true 
functions, it is too often found wanting in ability to do so. 
If the efficiency of bulkheads was as habitually tried as 
that of bottom plating, there can be no doubt that we 
should have stronger and stiffer bulkheads ; but because a 
bulkhead may never be called upon to do the duty for 
which it exists, it is to be feared that shipbuilders have 
been contented with making them less strong than they 
should be. Ifa bulkhead forms the end of a deep ballast 
tank it is stiffened with bulb plates and angle irons. Why 
then not always stiffen bulkheads in some such a way, con- 
sidering that the time may come when the safety of the 
ship and all on board may depend upon their strength and 
stiffness ? 

But even were bulkheads always strong enough, it might 
still happen that sutticient care would not be taken in 
keeping watertight doors and sluice valves in good work- 
ing order, and in training the members of the crew 
so that each man would know his proper post—whether 
it be to screw down a door or a sluice valve—when 
a collision occurs. In the case of the Oregon, it 
seems as if something happened very different to what was 
contemplated by those who designed and built her. The 
question before us is whether the same something may not 
oecur again in another passenger steamer under less favour- 
able circumstances. The case of H.M.S. Vanguard was 
very similar in some respects to that of the Oregon, for 
although the former vessel was badly rammed by the Iron 
Duke, she yet kept afloat one hour and forty minutes after- 
wards, thereby showing plainly that she was not sunk 
because she was rammed, but because a manhole door in a 
wing passage bulkhead was open. That is to say, although 
she was rammed and a compartment thereby filled with 
water, she would not have sunk had that manhole been 
properly shut, as it was intended to be by her designer. 
What was the particular opening in the Oregon, or whether 
there was an opening at all, will perhaps never be dis- 
covered. It is possible, and indeed likely, that the bulk- 
heads gave way under the great head of water pressure. 
But whatever may have been at fault, the Oregon should 
not in our opinion have sunk, considerable as was the 
damage inflicted upon her. 


THE ROYAL AGRICULTURAL SOCIETY, 


Cay it be said that the Royal Agricultural Society 
represents agricultural engineering? We think there can 
be but one answer to this question. It does not. All 
that the Society now does is to supply space to exhibitors 
at an exorbitant rental. Bearing in mind how much 
engineers add to the attractions of the annual shows, this 
is to say the least but scant justice. The whole policy of 
the Society is undoubtedly wrong, narrow-minded, and 
selfish in this respect; and it is matter for wonder that the 
agricultural engineers have so long submitted to the 
exactions of the Society, or rather of the majority of the 
governing council, without uttering a protest in 
very strong language. The Society annually gives away 
in prizes for stock thousands of pounds. Less than 
£100 is devoted to the improvement of machinery. We 
maintain that this is flatly opposed to the intentions of its 
founders, and we knowthat it is a policy strongly deprecated 
by a large number of its members. For what does the 
Society exist? Certainly not to provide comfortable and 
well-paid appointments for a ol wr of officials. Its pur- 
pose is to develope, and encourage the development of, the 
art and science of agriculture in Great Britain. It was 
not founded, and it is notintended, tobe only thegreat patron 
and developer of stock, sheep, and horse breeding. Its 
legitimate range is much wider than this. England is 
quite as much indebted for progress in agriculture to the 
mechanical engineer as it is to the stock-breeder. If we 
were without excellent ploughs, portable engines, threshing 
machines, reaping machines, and the whole host of 
mechanical appliances now found on every well-managed 
farm, what would be the position of Great Britain? All 
the excellence of our stock could not enable us to hold our 
own with other nations for a moment. Are tillage farms 
of so little account that a beggarly £100 is all that a great 
society can devote to them, while £3000 or £4000 can be 
spent in prizes for horses, cattle, sheep, and pigs? The 
thing is absurd on the face of it. 

To what shall we look for the cause? It is to be found 
in the circumstance that while the majority of the 
council is not composed of engineers, but of men with 
whom stock breeding is a delight, the engineers forming 
the minority are men who, having won prizes years 


ago, are fully determined that the funds of the Societ; 
shall not be devoted to developing new inventions whic 
may leave their prizes worthless. That there are excep- 
tions in the governing body we admit with pleasure; but 
they are far too few to possess any weight or influence, 





The earnest protest of Mr. Jenkins, who ought to know 
as well as any man what is and what is not good for the 
Society, has fallen on cold and unwilling ears, and the 
show to be held this year at Norwich will more than ever 
be devoted to cattle, and less than ever to the fostering of 
invention. It is scarcely possible that the Royal Agricul- 
tural Society understands the full effect of its x tea 
policy. Let us try if in a few words we can indicate some 
of the injuries done. 

For a great many years the English portable engine 
possessed a world-wide reputation. it was to be found in 
every civilised country. Competitor it had practically 
none. One reason was that foreign engineers did not believe 
that anything like finality had been reached. Every year, 
for many years, our improvements appeared on the Con- 
tinent; and as the foreign purchaser was resolved to have 
nothing but the best, foreign makers refused to compete. 
It was not worth while to start on the manufacture of an 
engine this year which was certain to be superseded by 
something better from England next year. But it 
has at last dawned on the continental mind that we 
have reached the end of our resources, and that any 
portable engine built within the last six or seven years 
represents the best that England cando, So the foreigner 
has plucked up courage, and we have every reason to 
believe that a strong competition is in store for us in this 
direction. Will any unprejudiced reader turn to our im- 
pression for February 5th, and compare the portable engine 
which he will find therein illustrated with an English 
engine, and say if there is a wide dissimilarity. The 
design is one of which no English engineer need be 
ashamed. We have lying before us the circular of Messrs. 
Platz, Séhne, of Weinheim. This firm manufactures a 
portable engine so closely resembling one now made for some 
years by Messrs. Marshall and Co., of Gainsborough, that 
it is not easy to detect the difference. In one word, we 
have at last taught the foreigner how to build good engines, 
and he is going to build them. The foreign agents of our 
own firms know, if they would but confess it, that they 
are told to their faces that better portable engines 
can be had abroad than can be bel from England. 
They are told that we are past improvement; that 
we can do no better than we have done. Have 
English engineers justified the assertion or not? A 
prominent member of the governing body of the Royal 
Agricultural Society, not long deeeased, once told us that 
the steam engines sold by his firm were already too good 
for the price, and that he would certainly oppose an 
action on the part of the Royal Agricultural Society which 
would even tend to introduce any change which would 
render a departure from his own standard type necessary. 
Thisostrich-like policy hasdone much harm, and willdomore. 
Nor is it in engines alone that we are being beaten. The 
drill trade has almost died out. The foreigner makes for 
himself what suits his purpose better than our drills did. 
There has been no attempt at improvement in drills made 
in — for many years. Only this week we have had 
brought under our notice an American drill which is 
simply revolutionary, not so much in its principle as in the 
details of its construction. It is full of dainty devices for 
putting work together without hand labour of any 
kind—almost without the aid of a machine tool indeed. 
Assuming this to be only half as good as it looks, it is a 
distinct departure which, if it does nothing else, will permit 
the English machine to be fearfully undersold. Can it be 
denied that the energetic action taken years ago by the 
Royal Agricultural Society in the matter of reaping 
machinery helped the country enormously in beating off 
American competition? Can a single instance be cited in 
which the past influence of the Society when exerted in the 
development of machinery and implements has not been an 
unmixed good? We dare to say not one; and it is a note- 
worthy fact that the justice of the awards made by the 
Society’s judges of implements have met with less criticism 
than the awards of any other judges whatever. 

The question which we wish now to bring prominently 
before, at least enterprising agricultural firms, is this :— 
As the Royal Society refuses to do anything for the engi- 
neers, would it not be well that the engineers should 
decline to exhibit at the Royal shows, and should, on the 
contrary, strengthen, as far as possible, the hands of some 
other body, as, for example, the Bath and West of 
England? This latter society might very easily acquire 
sufficient prestige to give its prizes a very high value. 
Suppose, for example, that it announced that it would give 
gold medals for the best and most economical 10-horse 
power portable engine. There would be no lack of com- 
petitors on one condition, namely, that the tests were 
carried out with all modern refinements by a competent 
staff. The cost of the trial need not be considerable, 
provided care was taken that it did not cover too large a 
range. The publication of the results of such a trial, and 
the possession of a gold medal, a silver medal, or even an 
honourable mention, would prove of very great value to the 
lucky possessor. The value of the prizes given by the Royal 
Agricultural Society did not depend on the position of the 
Society, but on the experience, care, and skill with which its 
trials were carried out. The fact that such men as Bram- 
well, Cowper, Anderson, and Rich conducted them was 
sufficient to impart aremarkable worth tothem. A medal 
awarded by such judges was more valuable and more 
valued than any other medal that could be won at home 
or abroad. But there was nothing about the conditions 
that cannot be followed or adopted by other bodies. We 
have heard it argued that medals and awards are no good, 
that they do not help trade, and possess no real value. 
The men who spoke thus either possessed no trophies, or 
did not themselves half believe what they said ; and we 
have little doubt but that if medals were to be had again 
for the wioning, they would compete just as they have 
done before. 

Whether any action be or be not taken in the direction 
we have indicated, we would earnestly ask engineers 
whether it is really to their advantage to go on exhibiting 
at the Royal Agricultural Society Shows? They are 
admitted to the yard, so to speak, on sufferance. They 
meet with no particular attention or civility, They incur 





tremendous expenses, Do they reap any adequate return ? 
There can be but one answer—they do not. If all firms 
would follow the excellent example set by one or two, the 
Royal Agricultural Society vout' be taught a lesson which 
it richly deserves; and the hands of those who wish to see 
it resume the discharge of all its legitimate functions would 
be strengthened. If it could be argued that the engineers 
never did anything for the Society, the Society might have 
grounds for refusing to spend money on the engineers, 
although we entirely dispute that such a Sad can be 
justified at all. But what are the facts? e quote from 
a very clever address delivered before the Farmers’ Club, 
Salisbury-square, on the Ist instant, by Mr. McLaren, of 
Leeds:—“I have taken,” said he “the trouble to look 
through the Royal Agricultural Society's Journal reports 
and cash accounts, and I find that for the ten years begin- 
ning with the Taunton Show in 1875, and ending with the 
Shrewsbury Show in 1884, the implement exhibitors have 
contributed, under the heading of entry fees, payment for 
shedding, and description of their entries in the catalogue, 
the sum of £47,139, while the total contributions of the 
exhibitors of stock have only amounted to £6498. In this 
period the amount of money awarded in prizes to imple- 
ments of all sorts amounted to £697, and the cost of trials 
and judges’ expenses to £2925, or £3622 in all, including 
the enormous cost of the stack-fan trials at Reading. On 
the other hand, the sum divided amongst exhibitors 
of live stock, including expenses of judges, amounted to 
£61,979. Of this sum four exhibitors of stock, Lord Elles- 
mere, Mr, Hutchinson, Mr. Farthing, and Lord Falmouth 
have drawn £3920 in prize money for stock alone, or more 
than five times the amount of money divided amongst all 
the implement exhibitors put together. The amount 
offered in prizes for the Norwich Show this year is divided 
as follows :—For stock nearly £5600 and for implements 
£70—with the usual offer of medals to which I have 
referred. Now, I respectfully submit that a great deal of 
the money thus given away in stock prizes is simply 
wasted, and that the ‘ Royal’ could have rendered a far 
greater service to agriculture by a more judicious expen- 
diture of these enormous sums of money. If a silver 
medal worth 7s. 6d. at the outside, be considered a sufli- 
cient encouragement for an engineer to ae years of 
study, and risk large sums of money in perfecting labour- 
saving machinery, surely the same inducement would 
suffice to encourage an aristocratic horse or pig-breeder. 
The grand object of all is the same. The horse and pig- 
breeder command better prices for their prize wares, just 
as the engineer does for his, in virtue of the award itself, 
and quite apart from its intrinsic value.” 

It is impossible, we think, to put the facts in a clearer 
light. If engineers continue to submit to the treatment 
which they have endured, they will manifest less wisdom 
than we give them credit for. 


ENGINEERING AT CAMBRIDGE UNIVERSITY. 

For some years past the authorities of Cambridge 
University have established a school for the study of 
engineering. Every effort has been made by them, as well 
as by the distinguished Professor who presides over that 
branch of the University curriculum, to impart to such a 
study a practical character. Workshops have been erected 
and machinery has been provided for the training of 
students, and so large a measure of sucess has attended 
the effort that an endeavour is now being made to secure 
the grant by the senate of a Tripos examination in ve 
neering. If this be accorded, it is held that, ultimate ys 
students passing that examination will—to quote the words 
of a recent writer on the subject—“ obtain the best engi- 
neering certificate in the world.” 

Now we cannot but favourably regard any effort in the 
direction of securing for our profession a distinct recog- 
nition of its scientific position. We may be sure, besides, 
that young men who have availed themselves of the tuition 
afforded at Cambridge in such a degree as to me a Tripos 
examination, with its assuredly high standard, will be 
thoroughly well-grounded in-that knowledge of all the 
branches of svience which is necessary to make a com- 
petent engineer. But having secured that position, it ma 
well be asked by those whose experience in practical wor 
has been life-long, how far a successful student has qualified 
himself to follow in their footsteps? The knowledge which 
constitutes theground work of an engineering education does 
not and cannot constitute by itself an engineer. Much 
more has to be acquired before anyone responsible 
for engineering work would depute any part of 
that responsibility to another. We well recollect the 

overnor of the Royal Military Academy at Woolwich— 
sir Lintorn Simmons — addressing the cadets who had 
been successful in obtaining commissions in the Royal 
Engineers in words to the following effect:—“ You will, 
gentlemen, if you think you leave this Academy as engi- 
neers, fall into a very great and dangerous mistake. Your 
education in that capacity is really only about to begin, 
and it will occupy you your lives.” Such a warning may 
well be addr to parents or friends who believe that 
their charges who may pass the proposed — examina- 
tion will be fitted to secure at once adequately remunera- 
tive employment. It should be remembered that a young 
man who has xo qualified himself is scarcely likely, owing 
to the rules as to age which govern admission to our 
Universities, to be under twenty-two years old. Under 
the system of pupilage which has hitherto supplied the 
ranks of our emenpat a young man at that time of life 


ought to have become possessed of a considerable amount of 
ractical experience. He is pretty sure, if he has proved 
himself to be worth anything, to have had delegated to 


him during his articles some partial charge of practical 
work. At any rate, he must have had opportunities of 
seeing the theory he has studied in the office carried into 
practical effect. The oft-quoted saying that practice is 
worth far more than theory does not always hold good ; 
for without training in the latter the former is often 
erroneous. But where the two are combined, where the 
young student takes the design he has assisted in preparing 
in the office and bears part in putting it into practce, the 
two elements of study are combined in such a way as to 
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surpass any other method of teaching. Such an advantage, 
we hold, cannot be secured in any of the schools with 
which we are acquainted. As regards mechanical engi- 
neering, we admit a certain amount of practical detail 
may be learned in them; but the resources of such schools, 
even in that branch of the profession, must always be 
limited—very limited—as compared with those available 
in the workshops of our great firms, As regards civil 
engineering, the training to be given can be but theoretical 
alone; and far more than this goes to make up the quali- 
fications of a man competent to carry out large works, 
The management of labour; its proper apportionment, and 
the art of at once obeying and yet of enforcing discipline 
in others is only, we believe, to be acquired by being early 
placed in a position of association with large masses of 
labour. : 

We trust our remarks will not be misunderstood. We 
cordially welcome and —? the efforts which have 
been made to establish schools of engineering. They have 
effected, and yet must effect, much good; but it has chanced 
to us to come into contact with young men just issued 
from them who conceive that they have been fitted for the 
most responsible positions, and who have had sad reason 
to learn that, when they seek « market for their services, 
they are “bidden to take the lowest place,” and are held 
to be only at the commencement of their real scholarship, 
It is well that this fact should receive recognition. Few 
of our more eminent engineers attach much value to the 
certificate of these engineering schools when they have to 
fill up vacancies among their staffs. They value more 
highly by far testimonials showing acquaintance for a few 
years with real work. In these - Som of higher education 
there are few lads who do not acquire the rudiments of 
mathematics before they quit school life, and it must be an 
exceptionally dull one who does not, during a term of five 
years or seven years’ pupilage with an experienced engi- 
neer, improve his knowledge up to the fullest standard 
required, What chance of obtaining employment does a 
young man of twenty-two, just finishing only his theoretical 
education, stand with another who, the time he has 
reached that age, has for several years combined his theory 
with its practical application? A Tripos examination 
certificate is a good thing, a thing certainly to be desired ; 
but we doubt much if it will prove that the ranks of our 
profession will in the future be filled by men who have 
obtained it, and who have, perhaps, exhausted much 
youth, strength, and valuable time in the effort to do so, 





ENGINEERING PROGRESS IN ITALY. 


Ix 1883 a Commission was appointed by the Italian Govern- 
ment for the purpose of ascertaining the state of engineering 
industry in the country. An official report which has lately 
appeared says that, although undoubted progress has been made 
of late years, Italian contractors are not in a position to pro- 
duce those specialities which Italy receives from English, French, 
and German establishments. A large portion of the national 
requirements would seem, however, to be supplied by do- 
mestic industry, the copying of English models in torpedo 
boats, &c., being referred to as a marked success. The general 
tenor of the recommendations of the Commission is that while 
the imitation of foreign machines, and the construction of rela- 
tively simple original models can safely be entrusted to Italian 
houses, the exigencies of the naval service require in the national 
interest that the larger and more complicated machinery should 
be imported. A competition was instituted—in which seven 
firms took part—for an engine of 6000 indicated horse-power 
for a cargo ship, The firms competing were :—G. Ansaldo 
and Co,, Sampierdarena ; Pietrarsa and Granili, Guppy and Co., 
Pattison and Co., Naples; Fratelli Orlando, Leghorn ; N. Odero, 
Sestroponente; and the Fonderia Oretea, Palermo. Five of the 
seven designs were selected for further consideration, and that 
of Fratelli Orlando was finally selected as fully satisfying the 
conditions imposed. One cause of the relatively slow progress 
of Italy in this direction has been the absence of continuous 
occupation, and the Commission—according to the Hisen Zeitung 

attributes to the division hitherto made amongst six or seven 
establishments of the work done in Italy, the backwardness of 
that country as compared with England, France and Germany. 
Hence, with a view to concentrate the Government work as far 
as possible, and stimulate the leading firms to more efficient 
organisation, the Commission has proposed to confine the orders 
to one or two establishments, in order to see whether greater 
success would thereby be attained than by the existing system. 
In connection with this subject the new ironworks at Terni 
deserve mention. The attempt is being made at this establish- 
ment to produce, with Italian fuel and labour, the iron and 
steel required for national military, naval, and railway purposes. 
The proposal made in 1878 to enter into a contract for this pur- 
pose with the Elba Mining Company was rejected by the 
Italian Legislature; but the Commission already referred to 
has now succeeded in getting the trial made at Terni, where a 
gun factory already existed, which had been founded in 1872 by 
Signor Ricotti, the Minister of War. The new enterprise has 
been placed under the direction of Commendatore Vincenzo 
Breda, who is satisfied that by using the water-power of the 
Velono as well as the cheap Italian fuel, and a perfect system of 
manufacture, he can produce a great part of the armour-plates, 
guns, axles, rails, &c., now imported, if the contract for 
armour-plates is guaranteed to him for three years. Last 
November the works employed 900 men. The pipes for the 
utilisation of the water-power are about 20,000ft. in length, and 
a pressure up to twenty atmospheres can be obtained by this 
means, A motive force of 5000 to 6000-horse power is thus 
developed, and can, without much difficulty, be increased to 
10,000-horse power. Part of the water-power is used for the 
machines, ventilators, cranes, &c., and another portion for the 
preparation of compressed air, which is used in place of steam. 


SHIPBUILDING IN MINIATURE, 


Tue forthcoming Maritime Exhibition at Liverpool, the Inter- 
national at Edinburgh, and the Indian and Colonial in the 
metropolis, at all of which exhibits illustrative of shipbuilding 
and marine engineering will form a conspicuous feature, are 
calling into exercise a considerable amount of activity in the 
model-making department of Clyde shipyards and engine shops 
at the present time. Messrs. Elder and Co., J.and G, Thomson, 
D. and W. Henderson, the London and Glasgow Company, 
Messrs. Napier and Sons, Denny and Brothers, and Caird and 
Company are amongst the well-known firms who are preparing 
small-scale presentments of their crack steamships for one or 
other of these exhibitions, At the Colonial the committee 
in charge of the naval architecture section are rejecting all 





models which are not full-rigged and in glass cases, The dis- 
play will thus be more imposing, and of greater artistic as well 
as professional interest than the usual plethoric array of half- 
block wall models. The cc ittee are also compiling full tech- 
nical particulars of the various ships from which models are 
shown, and this will be inserted in a systematic form in the 
catalogue. An exceptionally noteworthy example of the model- 
maker’s art will find a place in the Edinburgh Exhibition, of 
which some details may be interesting. This is an elaborate 
sectional model, constructed not of the usual wood block 
but of thin sheet iron, and represents an internal view of a 
large vessel belonging to the British India Steam Navigation 
Company. The vessel, which is 348ft. by 42ft. by 29ft., is repre- 
sented as if shorn completely up the mid-line from stem to 
stern, and revealing all the internal work both with respect to 
structure and outfit. The model, which is on a 4in. scale, or 
jth the actual size, is the work of mechanics attached to the 
Science and Art Museum in Edinburgh, and has been several 
years under way. It is constructed in a nanner which corre- 
sponds exactly, as regards the arrangement of the structural 
parts, to the construction of the actual vessel, except that the 
parts, which consist of very thin sheet iron, are bound with 
solder instead of rivets, Thus, the deck-plating, shell-plating, 
and framework of hull are represented in all the detail of out- 
and-in strakes of plating, butt straps, main and reverse frame 
angles, beam angles, &c.; and inside of these, just as in the actual 
vessel, are the wood ceiling and sparring, pillars, masts, deck 
houses, deck fittings, state-room framing, side lights, &. The 
whole is rendered with marvellous fidelity, and the impression of 
realism and fulness is further enforced by the presence of the 
propelling machinery, engines, boilers, steam pipes, shafting, 
propeller, and smaller details, much of the work being shown in 
section, and all proportionate. All the work, except a few items 
of deck machinery, such as steam winches and windlasses, has 
been done in the workshop attached to the museum, from 
sketches supplied by builders of the original vessel, and it is an 
eloquent testimony to the intelligence, neat-handedness, and 
painstaking skill of the museum mechanics, 





NORTHUMBERLAND COAL TRADE, 


In a speech delivered by Mr. C. M. Palmer, M.P., on trade 
topics, there is a reference to the position of the Northumber- 
land coal trade which is very suggestive, and at the present time 
of considerable importance. Mr. Palmer states that the “ trade 
had been carried on by some of the largest coalowners for the 
last ten years without a shilling of profit—nay, at a loss,” He 
then went on to give some indication of the causes—high normal 
rates of wages, high royalties, wayleaves, &c.; and he drew not 
only a gloomy picture of the future of the Northumberland 
coal trade, but he painted the present as extremely black. In 
the coal field in question, the rate of wages is determined by the 
selling price of coal, through a sliding scale arrangement which 
dates back for a considerable period. There is, therefore, some 
relief to the coalowner in this part of the cost of production as 
the rate at which the coal is sold falls on the average. But the 
royalty rents, the wayleaves, and other such charges have been 
unaltered, and this is one of the chief grievances of the coal 
trade of the North ; and we may add that there are other 
points which are a little more under the control of the coal- 
owners—such items in the cost of production and shipment as 
the dock and river dues, It is manifestly unfair to expect that 
the coalowner should bear the whole burden of the dulneas of 
trade. That burden would be less if it were distributed over a 
larger area, and if the owner of the royalties, the carriers, and 
the dock owners shared with the coalowner and the miner the 
burden which low prices bring ; and there is another serious 
matter, that of the pressure of the local rates, which has in- 
creased, and is still very rapidly increasing. If the coalowners 
of the North would make a combined effort to reduce the whole 
of the charges that press upon the cost of producing coal, they 
would be enabled—possibly after some slight stoppage of pits— 
to sensibly lessen the price, and that is what is needed to give 
relief to the coal trade, not only in the northern county 
named, but throughout the producing districts of the United 
Kingdom. Wages will have to bear its share of the results of 
the dulness, and Mr. Palmer seems to think, and not unnatu- 
rally, that fuller employment ata slightly less wage will be better 
for all parties, He instanced very large mines in Northumberland, 
where the men were not working more than two days a week, 
and that in part to maintain a high standard rate of wages; and 
he also instanced the case of a concern where the lessors of the 
mines zeceived £40,000 yearly. It is quite evident that if the 
workman is to have his wages reduced to lessen the strain on the 
trade, the owner of the royalties may be fairly called upon to 
suffer some slight reduction also. Mr. Palmer's speech will 
have a good result if it direct attention to other burdens of pro- 
duction than wages. 


THE RAILWAY TRADERS AND MR. MUNDELLA’S BILL, 


THE railway and canal traders have not lost any time in turning 
their attention to the Bill which has been brought forward by 
Mr. Mundella. The reception which the measure has met with 
at their hands has not been wholly cordial. At this we are 
not surprised. It would have been remarkable if a measure of 
so wide a character had, upon its first appearance, met the 
demands of the traders from every standpoint. Yet we would, 
bespeak for the new Government attempt at legislation upon 
this vexed subject an unbiassed consideration. Traders must 
bear in mind the forces which the Board of Trade have opposed 
to them, and further, that the department has to guard against 
class legislation. The chief points to which thetraders—as repre- 
sented by their London association, which has grown out of 
Lord Henniker’s late committee—take exception, are the pro- 
visions which they contend practically legalise preferential rates 
in favour of foreign manufactures, which allow of appeal from 
the decisions of the Railway Commissioners, and which deal 
with the question of canal traffic. Beyond doubt the Bill is 
inadequate upon the subject of water carriage. The Board of 
Trade evidently scarcely realise the importance of this side of 
the matter, and the member for West Wolverhampton cor- 
rectly interpreted manufacturers’ feelings concerning this part 
of the Government proposals when, so soon as Mr. Mundella 
had sat down, he expressed disappointment with them. If manu- 
facturing and commercial men are wise, however, they will not 
be too fast at quarreling with the settlement which is now 
offered them. They would do well to remember that, after 
opposing Mr. Chamberlain’s late measure, they had before the 
last election to return to the junior member for Birmingham, 
and ask him to pilot fresh legislation. Wisdom will consist in 
manifesting a spirit of conciliation towards the new Bill. 








SANITARY INSTITUTE OF GREAT BriTAIN.—The Autumn Con- 
gress and Health Exhibition of this institute will be held in the 
City of York in September next. 





THE PROGRESS OF THE IRON, METAL, AND 
COAL INDUSTRIES OF RUSSIA. 


Since the year 1820, when a revolution took place in the iron 
industry of Russia, it has made the most remarkable progress ; 
but, nevertheless, the production has been unable to keep pace 
with the consumption, although the imports of iron and steel 
have also rapidly increased. It is, however, most likely that. 
within the next few years the latter will decrease vastly, as the 
Russian Governinent are doing their utmost towards this end by 
steadily raising all duties, and by the circumstance that import- 
ant new lines of railway will then have been finished and water- 
ways canalised, whereby the internal riches of iron and coal will 
be at the country’s direct disposal. 

The first furnaces erected in Russia were those in the pro- 
vinces of Ural and Olonetz, opened in 1631-32, the work here 
being carried out under an imperial ukase, which was revoked in 
1782. First, in 1806, the Russian Chamber of Mines was 
established. Until about the year 1820, most of the bar iron 
produced in Russia was exported chiefly to England. The latter 
trade must, however, now be said to have ceased almost en- 
tirely ; but some is still exported to Central Asia and further 
East. In 1822 the exports of bar iron amounted to 22,000 tons, 
but in 1840 only to 14,000 tons, and at present it is only half of 
that amount. The increase in the iron production of Russia 
in every ten years since 1822 has been as follows :— 


Pig iron. Bar iron, 

‘Tons. Tons, 

1822 .. o 152,100 - 

1830 .. 183,000 _ 
1840 .. 180,000 3,000 
1850 .. 227,700 +. 150,000 
1860 .. 297,900 .. 183,700 
1870 .. $60,000 .. «» 251,500 
1880 . 456,000 . $20,000 


The quantities of pig iron produced, as compared with those 


imported, were as follows :— 


Production, Imports. 

‘ons. Tons, 

ee eee 297,200 9,100 
a re 360,000 


BBD 22 ce ce oe - 456,000 .. .. «- 

The inanufacture of finished iron and steel goods in Russia has 

d greatly during the last twenty-five years, some being 
now even exported, for instance, to Central Asia. That this is 
the case is doubtless due to the heavy duties wnich have been 
imposed on all foreign goods, enabling the Russian manufacturers 
at present to deliver such articles at a price considerably below 
that demanded from abroad. In consequence the import of 
the same is now very limited. 

The manufacture of machinery in Russia may be said to date 
from 1860, when the first railway engines were turned out ; but 
already in 1872, at the Moscow Exhibition, the out-turn had 
advanced to two hundred and fifty engines per annum, and at 
the time of the Exhibition held at that place two years ago, more 
engines could be turned out in the empire than could possibly 
be required. The manufacture of other kinds of machinery, as 
for instance saw-mill plants, wood-pulp makers, and agricul- 
tural machinery, implements, &c., has greatly advanced during 
the last twenty-five years in consequence of the severe protec- 
tion, and Russian statesmen confidently maintain that the day is 
not far distant when all such articles required will be turned out 
at home. At present most of them are taken from Sweden, 
some from Germany, but hardly any from this country compared 
with twenty years ago. 

Although great strides have been made during the last ten 
years, the Russian shipbuilding industry is still in a backward 
state, and this in spite of the duties on vessels built abroad 
being constantly increased. Nearly every steamer added to the 
Russian mercantile marine is either purchased or built abroad, 
some of the Swedish yards, for instance, having for the last five 
years been busily employed with Russian orders, which have 
lately also found their way to Denmark, and even Norway. To 
some extent these remarks may also be said to apply to the 
Russian Navy, but several large ironclads are now building in 
the Baltic and the Black Sea. 

With regard to the production and manufacture of other 
metals than iron and steel in Russia, it may be mentioned that 
in 1880 there were 336 such works in operation, the manufac- 
ture varying in nature, employing 142,004 labourers, and turn- 
ing out goods to the value of nearly £700,000; thirty-one 
copper works, turning out about 10,000 tons of copper; and 
210 works for the manufacture of copper and bronze articles 
bell-casting, &c., with 5000 labourers, and a production valued 
at about £50,000. 

There is, however, hardly any Russian industry which has 
made such gigantic strides of late years as the coal trade, in 
spite of the circumstance that at present only one deposit is 
worked on any great scale, viz, that of Donetz. Besides this 
deposit there are coals in the Caucasus, the Ural Mountains, 
and some other places, as well as in Siberia. 

Since 1840 the out-turn has been as follows :—1840, 15,000 
tons ; 1850, 52,000 tons ; 1860, 131,200 tons ; 1870, 683,260 tons ; 
1875, 1,667,400 tons ; 1880, 2,920,000 tons. It is estimated that 
the Donetz deposit alone is capable of supplying European 
Russia with the necessary amount of fuel if fully worked. 








SEWERS IN CLAPHAM, BATTERSEA, WANDS- 
WORTH, AND PUTNEY. 

On page 228 we now give further illustrations of the sewage 
aqueduct in course of completion by the Metropolitan Board of 
Works for the conveyance of sewage of Wandsworth, Putney, 
and districts. Further engravings will appear with description 
in another impression. 








TENDERS. 


OXFORD, 
For the supply and erection of iron Gothic roof, columns and 
galleries, &c., for the Anthropological Museum, Oxford. 
Gardner, Anderson, and Clarke, London—accepted.. £1047 0 0 


SILLOTH. 

For the supply and erection of the whole of the cast iron columns 
and other cast iron work for new grain warehouse for the North 
British Railway Company. 

Gardner, Anderson, and Clarke, London—accepted.. £1006 0 0 











EXHIBITION OF BAROMETERS.—The Meteorological Society held 
on Tuesday night an exhibition of barometers at the Institution of 
Civil Engineers. A paper was read by the president, Mr. Ellis, of 
Greenwich Observatory, in which the history of the barometer 
from the time of Torricelli, in 1643, to the present day was 
treated. The exhibits consisted of specimens of nearly every 
kind of instrument which has been invented, from the merest 
glass tube fitted with mercury and inverted in a cistern of mercury 
to diagrams of the King’s self-registering barometer and the photo- 
graphic registering barometer, parts of the—Jordan’s—glycerine 
barometer, and the numerous self-recording barographs and ane- 
roids which have been brought ovt during the past few years, 
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THE WORTHINGTON PUMPING ENGINE. 


MESSRS. SIMPSON AND CO., PIMLICO., ENGINEERS, 


























LARGE BREAK LATHE FOR PORTSMOUTH DOCKYARD. 


MESSRS. F. BERRY AND SONS SOWERBY BRIDGE, ENGINEERS, 


LARGE BRAKE LATHE FOR PORTSMOUTH 
DOCK YARD. 


We illustrate above a very fine treble-geared, self-acting, 
sliding, surfacing, and screw-cutting brake lathe, constructed by 
Mesers, Berry and Sons, of Sowerby Bridge, Yorkshire, for 


with a brake to admit 12ft. diameter, and to open out 4ft. long 
from the front of the face-plate. The massive sliding bed is 
27ft. long, and 5ft. broad across the face, and 18in. deep. The 
under bed is 12in. deep, with bolt slots. The fast headstock is 
fitted with a steel spindle front neck 12in. diameter and 15in. 
long. The back neck is 9in. diameter, and 10}in. long, running 
in parallel bearings of hard gun-metal. The gearing is very 





powerful. The large cone pulley has five speeds each 6in. wide. 
The loose headstock has a spindle 7}in. diameter. This head- 
stock is movable longitudinally on the bed by a rack-and-pinion 
motion. The saddle is fitted with a compound slide rest, self- 
acting for sliding, surfacing, and screw-cutting, and with a rack 


Portamouth Dockyard. ‘The headstocks are 3ft. 6in. centres, | and pinion motion for hand traverse. There is a guide screw 


for screw-cutting, a backshaft for sliding, and a full set of 
change wheels. The face-plate is 6ft. 9in. diameter, and fitted 
with four chucking jaws. There is a strong pillar to fix on the 
bed-plate in front of the brake, on which is placed the compound 
slide rest when turning large diameters in the brake. The 
lathe is provided with top-driving apparatus, screw keys, &c., 
complete, The total weight is 45 tons. 








THE WORTHINGTON PUMPING ENGINE. 


A FEw years ago we illustrated and described the smaller type 
of the direct-acting steam pumps made by H. R. Worthington, 
of New York. Since then the favourable opinion we expressed of 
these pumps has been verified, and there is no direct-acting pump 
so widely used in America as this one. The larger forms of this 
pump, as made for waterworks, is in use in more than 40 per 
cent. of all the waterworks in America; and the economy with 
which it works, as described by our Special Commissioner 
to the Philadelphia Exhibition,* has attracted so much attention, 
that Messrs. Simpson and Co., the eminent pumping engine 





* Tue Enorneer, 24th November, 1876, 
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builders of Pimlico, have made arrangements for its manufac- 
ture in this country. After making a special visit to America 
for inspecting and testing these pumps, they are thoroughly 
satisfied of the efficiency of the means by which a considerable 
range of expansion is made possible in a direct-acting engine, 
and Messrs, Simpson are prepared to guarantee as high an 
economical efficiency from these pumping engines, such as 
that above illustrated, as with the rotative or Cornish engines, 
for which they hold so high and well-known a reputation. 
At present we are not in a position to describe the equalising 
device by which difference of steam pressure through the stroke 
is approximately eliminated on the pump piston or plunger ; but 
it appears to be perfectly satisfactory to the Pimlico firm. In 
the circular letter by which they announce their agreement with 
the Worthington Pumping-Engine Company, Messrs. Simpson 
and Co, give a list of 288 water works supplied with these 
pumping engines, and a brochure published by Mr. Worthington 
shows how very various are the conditions under which the 
engines are working. They are also used for pumping oil from 
the wells to seaboard ; and in one instance—the New York Pipe 
Line—the oil is pumped by them through 300 miles of pipe, 
passing over mange | : 0 v 

pumping station, and against a pressure varying, according to 


the speed of pumping, from 9001b. to 15001b. per square inch, | 


the normal pressure due to friction and head being 9001b. per 
square inch, and the quantity pumped 28,000 barrels per day. 
In waterworks these engines, erected since 1872, aggregate a 
contract pumping capacity of about one thousand millions of 
gallons per day. 


action of the steam and the equalising or compensating device. 








SCREW FORGING MACHINE. 

THE accompanying engraving illustrates a very ingenious 
machine for rolling or forging wrought iron and steel screws. 
It has been designed and is made by Messrs. Fairbairn and 
Wells, of Hardman-street, Deans Gate, Manchester. Several 
years have been occupied in perfecting the machines and the 


process of rolling large screws hot, and small screws cold, and | 
several of them have now been at work for about nine months 


in the works of the New Russia Company, of Queen Victoria- 
ttreet. The machine we illustrate is for making large screws, 
and is fitted with three rollers, the screws being rolled hot. 
Screws below 4in. in diameter are made with four rollers, and 
are rol'e1 cold, 

The advantages of screw rolling as compared with screw 
cutting, for very many of the purposes t » which they are applied, 
are sufficient to make an effective machine of great importance. 
The material which is wasted in cutting a screw in the ordinary 
way is utilised, and the screw blanks may be considerably shorter 
in consequence, effecting a saving in some screws—such as coach 
screws—of over 30 per cent. The threads are, moreover, much 
stronger when rolled than when cut out. The engravings we 
publish of the sections of screws are facsimiles of screws rolled 
by these machines, all of which are perfectly made. 

The manufacture of screws by rolling has been the subject of 
a number of patents—the first of those of Messrs. Fairbairn and 
Wells being dated 1871—and the machines employed may be 
divided into two kinds. We may very briefly describe these 
two classes of machines, in order to make the description of the 
machine under consideration more intelligible. The first kind 
has usually three rollers of equal diameter revolving in the 
same direction and at the same speed. Grooves are cut in the 
peripheries of the rollers of the same pitch and angle as the 
threads on the bolt blanks to be screwed. The rollers are placed 
in the form of a trigon parallel to one another, and while 
revolving are made to open to receive the bolt blank, and then 
close on it under great pressure. The blank revolving between 
the rollers receives from the grooves the impression of a thread, 
but as it simply revolves without longitudinal motion, the 
thread is raised half its depth above the size of the iron, and 
the other half sunk into the body of the bolt. Any inequality 
in the sizes of iron from which the blanks are made makes a 
corresponding difference in the screws. This machine is, there- 
fore, useless as regards accuracy in fitting nuts. 

The second class of machine is entirely different. It can have 
only two rollers with plain straight grooves cut on the peri- 
pheries, The axes of the rollers are then set in the machine to 
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varying in height to 1000ft. above the | 


In an early impression we hope to give details | 
of one of these engines, with indicator diagrams, showing the | 


ND WELL’S SCREW FORGING MACHINE. 


) 


a 


v 


— 
a.” 


k 


Ny 
’ 


2, 


od 


give a twist to the rollers, which brings the straight grooves to | The size adopted for the rollers is six times the smallest 
the angle of thread desired, as indicated in Fig. 2. The blank | diameter of the screw at the bottom of thread. Thus for 
revolving between the rollers receives the impression of the | gin. coach screw, the largest possible size would be—diameter of 
| thread, but for every revolution it makes on its axis it moves | screw at bottom of thread ,,in. full, and yin. x 6 = #2 =1fin. 
| out or in one thread, or rather the distance between two | diameter of roller. This is small, although a set of 3in. rollers 
| threads. This machine also raises the thread, so that it is larger | has been working eighteen months without change. 
| than the blank, a result of insufficient rolling or work. Thus,in| To obviate these disadvan the four-roller machine b: 
making a lin. screw with eight threads per inch, and say 2in. | been made, in which larger rollers for any purpose and of one 
long, the blank would only make sixteen revolutions. | 
The first machine, made by Messrs. Fairbairn and Wells, had | 
two plates grooved and sliding in opposite directions, the blank | 
being pressed between them. It was, however, soon found that | 





| a screw made between two surfaces while hot is very liable to 
| become hollow or spongy in the centre. After a great many 
experiments three rollers were adopted, but for the purpose of 
explanation we must describe the machine with two rollers. 

If, instead of plain concentric grooves, as shown at Fig. 2, | 


Fig. 6 





| 
| 


| 

ii size can be used and run always in one direction, i.¢., no reversing 

m | of the machine. He obtains longitudinal motion of the screw 
with two of the rollers paralleled, and two smaller ones, with just 
j| as much of twist as will make up for the difference of angles 
due to two rollers of unequal size having the same number of 
grooves and cut tv the same total pitch ; for instance, a to 3 = 
circumference of small roll, and a to 4 of large roller. The 
difference in these circumferences is equal to one revolution of a 
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7 blank screw. The twist or reduction of angle on the small 
roller removes the line to 3! 3, which makes the same angle as 
| the large one, or 4! 4, 
| The two large rollers then are parallel, while the small rollers 
| are brought to the same angle of grooves. They make the same 
| number of revolutions in the same time. By the twist on the 
smaller rollers greater resistance to slippi btained, and the 
blank slips on the larger rollers which thus far a nut, 





grooves in the rollers are cut to one-half the true angle or angle 
of the screw thread, the angle or twist of the rollers must then 
be reduced, as where the angle of the grooves is increased a 
corresponding reduction in the angle or twist of the axes of the 
rollers must be made, For instance if we suppose the angle of 
Whitworth threads is 12 deg., and it is desired to give the blank, 


Fig. 7 


ig is 
becomes so 
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causing the blank to screw itself out from the machine. 
Apparently the three and four-roller machines produce longi- 
tudinal motion by different means, but when examined closely 
F aoe 7 eciehansiagh the methods are similar. 

say, eight revolutions in moving between two threads, then Mr. In making left-hand screws on the three-roller machine, the 
Fairbairn makes the angle of the grooves on the roller, say, | obvious rule is to reverse the operation by cutting three grooves 
10°5 deg., and sets the roller’s axes to an angle of 1:5 deg.—i.c., | the opposite angle and then twisting or increasing the angle of 
10°5 + 15 =12deg. In order to produce a right-hand screw, | 


the rollers are cut left-handed. The method used by Mr. Fair- 


s 

















” 
bairn is thus described by him:—‘ Suppose a set of rollers is vee 
used din, in diameter and, say, jin. in pitch of thread, on lin. | 3 Rony 
4in. : 2 
coach screw, then Tin, = 4 revolutions of iron for 1 of rollers,| | 2mcas e 
and 4 x jin.= lin. total and true pitch for cutting grooveson| * '! . 7 - 


rollers, But we want the screw blank to make four revolutions | the rollers until they equal four grooves, The same result may 
while moving between two threads, Fig. 3 is a diagram of the | be obtained with the axes of the rollers in the same position for 
true pitch with four threads, and axes parallel. Then the line | both in this way. For right-hand screws three grooves are cut, 
2—5 becomes the basis, and instead of four threads we get | and their effect increased to four by the twist of the axes. In 
three, and the total pitch becomes jin. instead of lin., the other | the same way, for left-hand screws, five grooves are cut on the 
jin. being supplied from the twist of rollers. Generally, the | rollers, and their effect as regards direction obtained by reducing 
less the twist of rollers the less the longitudinal motion and | them. The diagram, Fig. 5, illustrates the right-hand screw 
better finish given to the screws. with three groove, 1 to 4 become—z« to 4, and for left-hand on 
The principal objection to this machine is that the rollers are | the same axes with the rollers cut to five grooves—z to e becomes 
necessarily small, and so when making from 4000 to 5000 screws | a to e. 
per day, one after another, the wear and tear must be great.| Mr. Fairbairn proposes rolling fish bolts with right and left- 
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hand grooves on the same rollers, say, fin. right-hand, and } jin. 
left-hand on the point of the bolt to act as a locking nut, and 
from the experience he has had he sees nothing very difficult in 
doing it successfully. The two screws would be made at one 
operation of the machine, the blank being hot. 

Experiments made by Mr. D. Kirkaldy show the tensile 
strength of the rolled screws to be considerably greater than 
that of the cut screws. We are informed that from 4000 to 5000 
#in. coach screws, 4in. long, can be made in a day with one 
machine. The wear of the rollers is very small as com 
with the wear of cutters, and a machine may work for several 
weeks, we are informed, without change of rollers. Threads of 
any form may be made, square threads for railway couplings 
with right and left-hand screws, and armour plate bolts being 
exceedingly well made. The section Fig. 6 shows one of this 
kind. Fig. 7 shows smaller screws with different forms of 
threads. 








LETTERS TO THE EDITOR. 
(Continued from page 226.) 


WORKSHOP DRAWINGS. 

Str,—The question of working and workshop drawings is one so 
intimately connected with the welfare of any and every engineerin 
establishment, that the wonder is that more attention is not pai 
to this vital branch of the business than is actually the case in 
many instances. One is always stumbling across intelligent work- 
men who have much to say A ates the drawings they meet with in 
their various situations—either how good, bad, or indifferent they 
have found them, and so forth—and it is astonishing to find in this 
enlightened age that in many places they have had no drawings 
put before them, or at best only a few rough sketches to work to, 
and taking all their instructions verbally from foremen or managers 
in such cases. 

There can be no doubt that the first step taken in any under- 
taking has more to do with the success of it than any amount of 
succeeding steps, and in the case of a complicated machine this 
must be apparent to any who have given the matter serious thought. 
The first step in the case of a machine is, or should be, the prepara- 
tion of a design by means of working drawings—these laid down to 
a scale sufficiently large that every detail may be shown distinctly 
and in its place on the finished machine. When this is carried out 
by a practical mechanic and skilful designer very little trouble, if 
any at all, occurs in the ultimate carrying out of the machine in 
its various stages from commencement to finish. Every hour spent 
upon the completion of a working drawing and its details is a dis- 
tinct gain and saving of two or three hours in the workshops, not 
of one man, but of several, and in the various departments. If 
this one fact was always recognised, how many vexatious mistakes 
would never have occurred. 

A set of working drawings should consist of an absolutely com- 
plete general drawing of the machine about to be constructed, 

wn, if possible, 3in. to a foot, and should comprise as many 
general views as will enable the leading hands to see every detail of 
the machine in its correct position on the hine when finished 
He can thus grasp the idea of the whole job, and lay out his work 
to the best advantage. On this general Pe De also should be as 
many views of intricate or small details as can be separated out 
from the general views without crowding. Every dimension should 
be re on in plain but neat figures, and the number, size, diameter, 
and length of all screws, bolts, and nuts should be on. Alsoa 
tabulated list of gearing, pulleys, and speeds; and lastly, the 
drawing should have copious notes, legibly written where needed, 
relative to cores, methods of moulding, inery, &c. This 
drawing should always be carefully inked in. 

A complete forging drawing should be made, showing all wrought 
iron or forged steel parts, either full size, or if too large, half size, 
but always avoiding half size where practicable. Each piece shoul 
be clearly figured in ink, and total lengths given as well as detail 
lengths and diameters. When possible, all bosses, pulley hubs, 
journals, or bushes should be shown in place, or if not shown, a 
note indicating them should be placed where they occur. All keys, 
screws, feathers, tapers, or nuts, should be distinctly shown, and 
dimensioned when not of standard sizes. A cutting-off list should 
be tabulated in the right or left-hand lower corner of each shect of 
forgings, giving diameters and lengths of each piece in the rough 

» @ column being reserved for remarks, such as collaring, 
jumping-up, &c. Each piece should bear a distinctive symbol, and 
its corresponding piece in the cutting-off list should bear the same 
symbol. All the forgings should have their names legibly written 
beneath, and copious notes, especially with respect to screw- 
cutting, interspersed where needed. such pieces as are to be 
cut up in the ee or turret rest lathe should be grouped 
together with a line round them, and marked ‘‘ Capstan lathe 
work,” In many instances it is an excellent plan to make a separate 
sheet of this work, independently of showing them on the regular 
forging sheet, as it will save the men from running about from 
lathe to lathe after the one drawing. Then there should always 
be several full-sized views of important details or combinations, 
especially motions of all kinds, a note of which drawings should 
a on the general drawing. These full-sized views, if care- 
fully made and worked out and manger | figured, and notes made 
of all teeth of gears, &c., on them, will save more of the firm’s 
money than can be appreciated except by those who have been 
fortunate enough to use them. The whole set of drawings should 
absolutely correspond in ev —— with respect to figures, 
sizes, diameters, and length of bolts and nuts, gears, pulleys, and 
notes, and should be carefully checked to this end. If many of 
the machines are to be made, all the drawings, including the 
general drawing, should be carefully traced in toto on linen, and 
mounted on boards for the workshops ; and if these linen tracings 
are covered with a coating of thin white shellac varnish both back 
and front, water or damp does not injure them, and they can 
always be ed with a wet sponge and cloth when dirty. 

It is a good plan to mark or symbol all the details of a machine 
on all the drawings, with the ption of standard bolts and nuts, 
using numbers for the castings and letters for the forgings, for 
clear distinction. All parts, if stamped thus in the works, are 
easily found and ised, and confusion is avoided. If any 
colouring is used it should be not too heavy on any of the various 
details—not excepting sections—and flat surfaces should not be 
coloured generally. A faint line of colour around the edges of the 
general views on the complete general tracing and drawing brings 
the views out with much distinctness; but it is well to leave off all 
flat washes on full-sized work, only tinting round pieces and sec- 
tions, and these not too heavily. 

It may seem that to follow out this system of preparing working 
drawings involves a large amount of labour and time; but in 
reality such is not the case. An expert practical man who under- 
stands his business can get through an incredible amount of work, 
and in a very short while too; and when the drawings leave his 
hands they may be relied on, which is really the whole life and 
soul of working drawings. 

Comple‘e drawings mean carrying out the work in every depart- 
ment with ease, despatch, and correctness; no annoying mistakes, 
no running about, no time lost in making inquiries, or waste of 
material, and no excuse for blunders, and a smoothness of workin; 
from beginning to end of a job. On the other hand, unfinish 
general drawings, and incomplete or obscure detail drawings, mean 
mistakes in every department and at every turn, uncertainty of 
doing the work, men running about making trivial and foolish 
inquiries of their foremen and managers, fouling of motion parts, 
resulting in numerous visits to both scrap heaps, which means new 
or altered patterns and forgings and new castings, all to be again 
machined, di » and wrangled over, and with a certainty in 
the end of no two machines being alike. All this means loss— 
loss of credit toe the draughtsmen, foremen, and leading hands, 











loss of temper with all of them in turn, and loss of money to the 
principals, and not forgetting loss of time to customers waiting for 
their machines and loss of these customers’ future orders. 

Many principals and managers will say, ‘‘ Just give me a rough 
drawing and get out a set of forgings for such or such a machine, 
we will soon straighten out the machine in the works.” Well, the 
straightening out means doing a lot with the hammer at the scrap 
heap—and plenty of it, too, sometimes. Or again, after the 
forgings are all roughed out and the castings are mostly in, the 
manager insists on making a radical change in some part of the 
design—result, chaos ; drawings to alter, patterns to alter, forgings 
to scrap heap, castings ditto, when prom an extra hour spent at 
the drawings would have avoided all this loss of time and material, 
which is all money. It is these ruinous alterations which take off 
the profit, and make machines come out bad in cost estimates. 

With respect to drawing staff, it is much to be regretted that 
we have so few really good practical engineers in our drawing- 
offices; such is, however, the fact. What becomes of all the 
pupils, especially the really many intelligent and well-educated 
youths who enter the business, and who have a good workshop 
training? They cannot all be partners or managers at once. Do 
they leave the business when out of their time, or go abroad, or 
die, or what becomes of them as a whole? It isa fact that there 
is a dearth of really practical mechanical draughtsmen, who are 
quick, intelligent, and painstaking. Those that are in good berths 
keep them, and their employers do all they know to keep them in 
their offices. There are plenty of “‘ geniuses,” rapid and neat 
draughtsmen truly, but unpractical. These are full of fads; their 
work requires too much overhauling and re-scheming; ~— are 
spoiled through lack of thoroughness and practical tuition; always 
restless, and wanting to begin half-a-dozen jobs before they are 
through with one—they do not pay, certainly not one in ten does. 
Then there are the men who have spent all their time in drawing- 
offices, from ink-rubbing office lads to the time they become junior 
hands. Some of these develope into good men, but they take a lot 
of developing too, and too often degenerate into tracers or second 
and third-rate draughtsmen. There are abundance of these; 
scores answer every advertisement. They do their best most of 
them, but they never become the useful men they should be. 
First-class practical men are in demand, not theorists, but men 
whose work reaches the intelligence of the most thick-headed 
workmen; young and energetic, and whose every effort is given to 
raise the standard of their employer’s work. R. G. H. 

Manchester, March 16th. 


GOOD AND BAD CHAINS, 

Sir,—This subject having recently appeared in the correspondence 
columns of THE ENGINEER, the purport of which was a caution to 
the public inst the i ition of certain manufacturers, using 
and supplying iron of an inferior quality, I venture to offer a few 
remarks on the subject of chains generally, and to send you the 
results of a few experiments I have had carried out at a public 
testing establishment, also a photograph of the specimens experi- 
mented upon. 

The necessity of securing iron of the best quality for the manu- 
facture of every description of crane chains and chain cables, is so 
patent to anyone conversant with their use, and for the preservation 
ot life and property, that any further remarks from me on that 
point wouldbe superfluous. There are, however, in my opinion other 
equally important points to be noticed by all parties concerned 
both in the use and manufacture of chains, which I fear are in too 
many instances lost sight of, viz., the neglected malformation 
of links ; secondly, the injurious effect of welding. The former I fear 
is left too much to the discretion of the chain maker, and the 
latter is a fact admitted by all authorities, and demonstrated by 
testing, viz., that it is a practical impossibility to weld chains, 
either on the end or the side,and retain the same quality of 
material at the part welded as that in the other portion of the 
link. That being so, it follows that the very best of iron is so dete- 
riorated at the welded part that the strength of the chain is reduced 
in proportion, and I would recommend all users of crane, sling and 
mooring chains, or indeed any kind of chains, when purchasirg to 
specify (1) That the chains be tested at a public testing establish- 
ment, licensed by the Board of Trade. (2) That the sample should 
be selected and tested to at least 150 per cent. over the tensile 
statutory proof. In the case of the crane chains, and in chain 
cables, or studded chains, at least 60 per cent. to 100 per cent. 
over the Admiralty tensile test. With these precautions inferior 
iron for chain purposes would never find its way into use. 

The photograph accompanying this letter is an illustration of 
the result of testing ordinary welded links of the best best cable 
iron studded and unstudded, in conjunction with a patent weldless 

stu link made by a process recently patented by myself. 
The centre link in each specimen represents the patent link, and 
the annexed is an extract of the report from the public testing 


establishment. 
“ Extract of Test Master's Report. 

** No. 1 link.—This link was attached to two ordinary welded 
links of the best best cable iron without studs and five sizes larger 
than the patent link, and sustained the appropriate breaking strain 
for 11% unstudded chain cables, viz., 78 tons 16 cwt; it was after- 
wards tested to 96 tons, when one of the ordinary links parted at 
the weld, leaving the patent link in position slightly fractured, 
having sustained without parting an over proof strain of about 22 
per cent. ; the elongation upon the patent link is jin., and upon 
the ordinary also fin. 

** No. 2 link.—This link was also attached to two ordinary links 
of the best best cable iron 2;;in., and four sizes larger than the patent 
link, studded, and tested to the breaking strain for 1}4in. stud cables 
viz., 82 tons 15 cwt, which it sustained, and was afterwards tested 
as follows :—102, 104,108, 112, 116, 120, and 124 tons, at which proof 
the welded link parted, leaving the patent link in position much 
fractured at a defective part. The elongation upon the patent link 
is 1fin. and on the ordinary link 1}in., thus showing the patent link 
sustained without parting about 50 per cent. above the required 
proof for studded chain cables. 

** No. 3 link.—This link was dealt in the same way as No. 2 as 
regards preparing for testing, and tested to the appropriate breakin 
strain, 82 tons 15 cwt., which it sustained, and was afterwards tes 
as follows:—86, 92, 96, and 100 tons and 16 cwt., when it was 
found on examination that one of the ordinary li had six 
fractures in it and the patent link had one, thus showing the patent 
link to have sustained without parting—but showing a small fracture 
—an over proof strain of about 22 per cent. above the breaking 
strain for 1}Zin. stud cables; the elongation on this patent link is 
#in. and on the ordinary link 1}in. 

** No. 4 link.—This link was dealt with in the same way as No. 1 
as regards preparing for testing, viz., two unstudded 2,’,in. links 
attached, being five sizes larger than the patent link, and was tested 
as follows :—96, 100, 105, 110, 115, 120, 125, 130,and 135 tons. At 
this proof the links were examined and small fractures were found 
in the ordinary and also the patent link; the links are so thoroughly 
rigid and locked together, owing to the enormous strain they have 
sustained, viz., about 71 per cent. over the required proof for 1}#in. 
unstudded cables, that I am unable to ascertain any further injury 
to the specimen than that described above. The elongation on this 
patent link is 1#in., and on the ordinary link 1in. 

“ February 22nd, 1886.” 

The advantages my patent professes to possess over chain cables 
at present in use are as follows: (1) to avoid welding; (2) to secure 
true geometrical form of link; (3) to discard the use of cast iron 
studs; (4) to increase the strength of cables when in use in tensile, 
transverse, or compound strains to which they are subjected at sea. 

The Lawe, South Shields, . PENMAN. 

March 12th, 


S1r,—Your leading article on ‘Good and Bad Chains” in THz 
ENGINEER of January 22nd, 1886, has drawn forth a large amount 
of information from chain makers interested in the matter. But 
there is another side of this question that will bear speaking on, 











viz., the proper working, examination, and care of chains on hand, 
steam, and hydraulic cranes, lifts, hoists, &c. To our large dock 
companies and extensive factory owners this is an important point, 
where the safety of many lives depend on the condition of chains, 
It would be interesting to many of your readers to have an expres- 
sion of — on the proper handling of chains working in 
machines lifting weights. It would tend to throw some light on 
the matter if we could get examples of the methods adopted where 
largely used, to get the greatest amount of work done with safety 
to life and limb, which is an important factor in the case. Your 
ractical readers will know it is possible to ruin a chain of the very 
t make in a short time, while an inferior chain by proper care 
and attention may last a long time. CLYDE, 
London, March 12th. 


Srr,—Your leader on this important subject, and the way in 
which it has been responded to by the leading makers of branded 
chains, has already done good service by way of enabling consumers 
to know how, and from whom, they may obtain good and trust- 
worthy chains; and it is to be hoped the officials at our Admiralty 
may see their way to profit by it also, as their example in matters 
of this kind is looked to by other Governments and the general 
public as being worthy of imitation; yet, notwithstanding the great 
— they possess of upholding the manufacture of chains of a 

igh quality, I learn, to my astonishment, on making inquiry, that 
they content themselves with only about a third-rate quality with 
which to equip and rig our dockyards and war ships. It is not, 
however, my intention to blame them, but rather to sympathise 
with them, knowing the difficulty they must have to contend with 
in obtaining really good chains in a market overflowing with 
spurious imitations of the genuine productions. For the sake of 
brevity I now confine my remarks to the short-link crane and 
rigging chains, of which they are by far the largest consumers in 
this country. 

Apropos of your remarks as to prices, I cite the following, just 
to show you how even the Government departments themselves 
differ on this question :—At this moment the Admiralty is inviting 
tenders for about twenty miles of short-link rigging chains for the 
use of our splendid ironclads, to be submitted on the 19th inst., 
and which will doubtless range from about 13s. to 14s. per cwt. 
for }in., that being about the price they are now paying under 
their present contracts, while the Indian and colonia) departments 
pay from 18s, to 19s. per cwt. for the same size, with the result 
that while the latter are supplied with a good fair quality for the 

rice, the former is contented with a third-rate quality to rig our 
rst-class ships. 

In a letter which you published upon this subject last week and 
the week before, Messrs. Joseph Wright and Co., of Tipton, give 
the price of their ‘‘Al special best best J. W. and C.” branded 
chain at 23s. 6d. per cwt. for 4in., and Messrs. Parkes and Co. say 
the cost price of their special brand is 21s. per cwt. Now, Sir, 
having the published statements of these well-known firms before 
me, what I should like to know, and what I feel sure the general 
public would like to know, is why it is that our own costly ships 
and dockyards should be supplied with chains 30 per cent. lower in 
quality than those used by our Indian and colonial departments ” 
and further, how comes it that private firms can afford to purchase 
the very best branded chains for their ships, cranes, and collieries 
at 23s. 6d. per cwt. while our own Government is satisfied with a 
third-rate quality at about 13s. or 14s. per cwt. for the same size? 

Sumner-road, Edgbaston, March 16th, J. BARNES, 





CURTIN’S TUBES, 

S1r,—I dare say other readers of your valuable paper as well as 
myself would very much like to know how Mr. Curtin intends to 
renew one of his tubes in the vertical boiler, without taking out 
the furnace ; or allowing he can work a tube in from the bottom of the 
furnace, how will he rivet it’ and in a Lancashire boiler how will 
he rivet the bottom of tubes, raked from centre of boiler to shell ’ 
I may perhaps inform Mr. Curtin that we have made several vertical 
boilers with crowns oe ee to take the uptake. I think the old 
Galloway flanged tubethe best for all purposes, Perhaps Mr. Curtin 
will consider the cost of cutting out and putting in a Galloway 
tube and also one of his patent. H, B, Buckianp. 

Tyne Boiler Works Company, Low Walker, 

Tyne, March 17th. 


LAUNCHES AND TRIAL TRIPS. 


The Olaf Kyrre, built by Messrs. Martens, Olsen, and Co., of 
Burgen, Norway, was launched on the 8th ult. Her dimensions 
are as follows :—Length over all, 206ft.; extreme breadth, 2Uft.; 
depth of hold, 14ft. 104in. She has a hurricane deck over all, and 
will be fitted out in a modern way, being intended for the tourist 
traffic on the North Cape. Her engines, also built by the same 
firm, are triple expansion, the first of this kind built in Norway. 
She is to be lighted by electricity, this being unique in Norway. 

On the 3rd inst. the s.s, Frampton, built and engined by Earles’ 
Shipbuilding and Engineering Company for the Boston Deep Sea 
Fishing and Ice Company, was en on her trial trip. The 
following are the particulars of the vessel:—Length, B.P., 85ft. 
by 19ft. 9in. beam by 10ft. depth of hold, with flush deck aft and 
small raised forecastle forward. She is built to class 90 Al at 
Lloyd’s, and has accommodation for captain and officers aft and 
for crew in forecastle, the whole of the remaining space clear of 

ine and boiler being fitted for the storage of ice and fish. She 
is Fetch rigged with pole masts, and is fitted with a steam winch 
of Earles’ special design and make for working the trawl gear. 
Her engines are inverted direct-acting, with cylinders 12in. and 
22in. diameter by 20in. stroke, and are supplied with steam of 
90 lb, pressure from a steel boiler fitted with one of Fox’s patent 
corrugated furnaces, The engines worked most satisfactorily during 
the trip, giving a speed of upwards of 94 knots per hour, the 
indicated horse-power being 170 and the revolutions 160 when 
working at full speed. 

On Thursday, the 11th inst., Messrs, Earles’ Shipbuilding and 
Engineering Company launched from their yard at Hull the iron 
screw steamer Pera, which has been built for Messrs. Bailey and 
Leetham, of Hull, for general cargo purposes. The dimensions are : 
Length, 310ft.; breadth, 37ft.; depth of hold, 20ft. She is built 
to Lloyd’s highest class, with additional strength in the shape of 
steel for the upper works, where great longitudinal strength is 
needed. Provision is made for water ballast in double bottom all 
fore and aft, framed on the longitudinal system. The vessel has a 
raised quarter-deck, bridge, and turtle back forecastle, with accom- 
modation for the captain and a few passengers in the poop. The 
officers’ quarters are under the bridge, and the crew are berthed in 
the forecastle. The deck arrangements are designed with a view 
to the rapid loading and discharging of cargo, powerful steam 
winches being provided to facilitate this, The rudder is of cast stecl, 
by Messrs. Jessops, and connected to steam steering gear amid- 
ships. The ship is schooner rigged, with two pole masts. Her 
engines wi 200-horse power nominal, the cylinders 34in. by 
64in. by 39in. stroke, which will be supplied with steam at 95 lb. 
pressure from two boilers, The engines and boilers are being con- 
structed by Messrs. Bailey and Leetham, at their Humber Iron- 
works, and will be fitted on board by the builders. 

The Union Steamship Company’s new mail steamer African, 
built by Messrs, Raylton Dixon and Co., of Middlesbrough, was 
successfully launched from the shipbuilding yard of that firm. 
The African is intended for employment in the Union Company’s 
intercolonial mail service between Cape Town and Natal, and her 
leading dimensions are: Length over all, 253ft.; breadth, 33ft.;. 
depth, 24ft. 7in.; and her gross tonnage will be about 1300 tons. 
The hull of the vessel is constructed of steel, but all the plates, 
scantlings, &c,, are of the same dimensions as those required by 
Lloyd’s rule for an iron vessel of similar dimensions, The ship has 
been built under Lloyd’s special survey, and meets all the require- 
ments necessary for the 100 Al class. The African has four water- 








tight bulkheads, and will be fitted with three steam winches and. 
Bow and McLachlan’s steam steering gear, and in view of her being. 
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employed on the coast of South Africa, where bad weather is fre- 
quently experienced, cables and anchors of special strength will be 
supplied. The engines and boilers have n constructed by 
Messrs. 'T'. Richardson and Sons, Hartlepool, and are of the three- 
cylinder triple-expansion type, to develope 1000 indicated horse- 
power, The diameters of the cylinders are 19}in., 34in., and 54in., 
with a stroke of 36in, The crank and screw shafting are of steel, 
made on the Siemens-Martin principle, and of extra strength. 
The propeller is fitted with steel blades, The boilers are con- 
structed of steel, will work up toa pressure of 1501b., and have 
been fitted with Wyllie’s patent artificial draught, as well as with 
all modern improvements, It is anticipated that the adoption of 
the type of thrée-crank engine will give the greatest satisfaction. 
both in regard to smoothness of working and consequent increased 
comfort to passengers, and in regard to decreased consumption of 
fuel. The ship’s speed, with a full cargo and coal supply, is 
guaranteed to be not less than 12 knots, The African will tted 
up in a luxurious manner for about 112 ngers, wire-wove 
mattresses and patent lavatories being used throughout the ship, 
and she will be Teostehed to take up her station within the next 
few months, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 6th, 

Tus city has been agitated for the past few days by serious 
Jabour complications, and yesterday the entire surface roads of the 
city were “* tied up” by the employés in order to force conces- 
sions which have n denied for a week or two. The managers 
are fighting the question of control as well as shorter hours and 
higher pay. Numerous strikes are reported all over the United 
States, and as a rule the workmen are gaining their point, 
increasing their pay and securing promises of shorter hours. The 
eight-hour movement threatens to be ful in all branch 
In the building trades the reduction is promptly conceded, and 
in most cases ten-hour pay will continue. The general executive 
committee of the Knights of Labour has been in almost constant 
session for three weeks, and have work on hand that will keep them 
engaged for several weeks to come, They are settling strikes in 
nearly all cases in favour of their comrades, and are, therefore, 
gaining in popularity among their fellows, as well as securing the 
esteem of liberal-minded employers. In trade matters there is 
very little new. The politicians and manufacturers are quarrelling 
over tariff duties at Washington, There will be no reduction; at 
least the Protectionists do not apprehend any. Importers of iron 
and steel are anticipating considerable improvement in import 
orders. They have a great many orders for material, which are 
made on the sup) ition that material of all kinds will still further 
advance. The fast furnaces are pretty well sold up, as also are 
the steel rail mills, Bessemer furnaces, skelp mills, sheet mills, 
and some others, and should any extra d d pr ted, it 
will be necessary, it is thought, to increase importation. Prices 
are everywhere firm, and brokers talk in a very hopeful frame of 
mind. The building trades are crowded, and at no time in the 
history of the country has there been as much activity and pre- 
paration for building in houses, shops, and factories. The activity 
is not confined to New York alone, but extends to all larger cities 
and to many smaller cities throughout the interior. e rai 
matters have not been adjusted, but two wecks, it is said, will 
bring a great deal of uncertainty within the realms of certainty. 
The Pennsylvania Company offers to compromise with the Balti- 
more and Ohio in reference to its New York terminus if it will 
agree to postpone the construction of its road five years. 














LONDON WATER Supp._Y.—In his report on the London water 
supply during February, Dr. Frankland reports that the Thames 
water sent out by the Chelsea, West Middlesex, Southwark, Grand 
Junction, and Lambeth companies, contained in every case less 
organic matter than was present in the January samples, the 
improvement being least conspicuous in the case of the Chelsea and 
West Middlesex companies. In none of the samples was the 
organic matter excessive for this season of the year. All the 
samples were clear and bright. Of the water drawn from the Lea, 
that supplied by the New River Company contained less, and that 


by the East London Company more organic matter than any of the 
other river waters. Both samples were clear and bright. The 
Colne Valley Com 


y, by softening the supply with lime, thereby 
rendered it well fitted for washing and a dae domestic uses, 
Seen through a stratum 2ft. deep, the waters presented the 
following appearances :—Kent, Colne Valley, and Tottenham, 
clear and colourless; New Kiver, clear, and nearly colourless ; 
Southwark, Grand Junction, Lambeth, and East London, clear 
per very pale yellow ; Chelsea and West Middlesex, clear and pale 
yellow. 


BeELGIAN ENGINEERS AND Meta SLEEPERS.—Excepting the 
Government Engineer of Mines and Ponts et Chaussées, “ far the 
most important body of engineers in Belgium has hitherto been 
the Société des Ingénieurs sortis de l’Ecole des Mines de Liége, 
with its branches in the four principal cities of the kingdom. But, 
from the nature of its constitution, like that of the Association des 
Anciens Eléves des Ecoles des Arts et Manufactures of France, no 
engineer, whatever eminence he may attain, can become a member 
of the Liége Society unless he happen to have been educated at the 
excellent mining school of that city. It was, therefore, thought 
advisable to found a new and central association of Belgian 
a are under the title of Société Belge des Ingénieurs et des 
Industriels, in connection with the Brussels Metal Bourse, and 
having its headquarters in the fine Palais de la Bourse, Brussels, 
which was built by an English company. This body began its 
active work with the present year by organising a series of lectures 
on the capabilities of the new Cate Weee State, with d 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A NEW feature has been introduced into the trade outlook this 
week by the circumstance that the ironworkers have determined 
to avail themselves of the provisions of Alderman Avery’s award 
of last January, and give notice for an advance in wages in the 
middle of April, when the present arrangement expires. The 
market is not, however, much concerned, since it regards such a 
movement at the present time as hardly better than absurd. 

The operative secretary of the Wages Board has been giving 
somewhat singular advice to the ironworkers. This week he pub- 
licly expressed the opinion that things were going from bad to 
worse, and that he was half-inclined to think that a general stand 
on the part of the ironworkers from Scotland to South Wales for a 
period of two months would tend very much to purify the social 
and commercial atmosphere. He could give the names of works 
at which the men had not worked a day and a-half per week during 
the last six months. This same leader is, however, continuing his 
efforts for the establishment of a sliding scale. He has long been 
convinced that a self-acting scale is by far the best means of regu- 
lating wages, and that all classes of iron, and not bars merely, 
should be taken into consideration. He, however, has now rai 
the minimum of 7s. 6d. per ton for puddling, which has been pre- 
viously specified, to 8s, per ton, and the price to be regulated 1s. 
above the selling price of iron. 

The men engaged at Messrs, Johnson’s Ridgacre Ironworks have 
received notice to terminate engagements. It is stated that the 
works are to be closed, but the notice will not affect the other works 
of the firm. 

What is construed as being an attempt to carry out in this part 
of the kingdom the decision come to by the Lancashire engineers 
to reduce wages 10 per cent. has brought about a dispute at the 
engineering shops at Oakengate, Shropshire, and the Lilleshall 
Iron and Steel Company. Notice for a 10 per cent. reduction has 
been served, but the hands have refused to consent to any drop, 
and the notice having expired the proprietors have for the present 
closed the works. 

The bulk of the men are connected with the Amaigamatcd 
Engineers’ Association, and are receiving 15s. per week per man, 
while non-society men are, it is said, receiving 7s. 6d. per week. 
The Earl of Granville, who is the managing director of the works, 
and the chief proprietor, has paid a visit to the establishment from 
London, but it does not yet appear that his lordship’s presence 
has been able to suggest a settlement. 

Business in finished iron keeps restricted. Ironmasters are 
earnestly anticipating an appearance of spring weather, which 
would have the effect of benefiting the home demand. The 
uncertainties of the political situation are too unfavourable to 
trade. 

A few more specifications for the best descriptions of the finished 
material for export have lately been received, but in the sheet 
trade the volume of business is considerably less than it was a year 
ago. Marked bars are still quoted at £7 10s. and £8 2s. 6d., 
according to brand; unmarked bars are purchaseable at £5 down 
to £4 17s, 6d. as a minimum; and sheets range in value from £6 5s. 
upwards, though some consumers are buying at £6. On the whole, 
the sheet makers and the manufacturers of girders and bridgework 
appear to be best employed; but even among these firms only half 
production, and in some cases less than half production is the order 
of the day. 

The - «ln prices of the Pelsall Coal and Iron Company, 
Limited, are as here:—P.C. bars, £5 5s.; P.C. hoops, £5 10s.; 
crown bars, £6; crown hoops, £6 5s.; crown sheets, £6 15s.; char- 
coal sheets, £13 15s.; hinge strip, £6 5s,; gas strip, £5 5s.; nail 
strip (24in. wide to 13g.), £5 5s. 

German competition keeps the wire-rod trade very quiet. Export 
sizes Nos. 0 to 6 of rolled rods are quoted by Shropshire firms on 
the basis of £6 per ton, f.o.b., Liverpool, while smaller sizes run 
down to £4 and less. Drawn rods Nos, 7 to 8 are quoted £7, 
Liverpool. 

In some quarters in the pig-iron trade a further restriction of 
output is talked of, the reduced prices quoted for importations 
from other districts placing local smelters at a disadvantage. The 
further business reported is for comparatively small parcels. Hot- 
blast mine pigs are quoted from 55s. to 54s. 6d. per ton, according to 
number; part mine, 45s. to 403. per ton; common iron, 35s. to 30s. 
per ton. Northampton pigs are 36s, 6d. easy at railway stations, 
and Derbyshires 6d. to 9d. per ton more. 

Welsh scrap iron, composed mainly of sheet shearings, is quoted 
by sellers at 48s. per ton, but buyers are attempting to secure 
supplies at 45s. 

ineers of established reputation engaged in heavy roll and 
wut manufacture are experiencing a steady, though quiet, 
demand. Orders are received not only from ironworks and other 
heavy machinery users at home, but from buyers in Belgium, 
France, Germany, Spain, Italy, and other Continental countries. 
Messrs. Thomas Perry and Son, Highfield Engineering Works, 
Bilston, have just accomplished another addition to their former 
triumphs as chilled roll makers, They have cast a chilled roll 
over 13ft. on the barrel, of 284in. diameter, and weighing 14 or 15 
tons. The roll has a chill of jin., and has been despatched to the 
North to be used in imparting the high polish which appears upon 
the best goods of the linoleum pent! new This makes the 
third roll of almost exactly similar size and weight which Messrs. 
Perry have cast for the same manufacturers. Messrs. Perry are 
the only firm in Europe or in America whom the Northern manu- 
facturers could induce to undertake this special work, all others, 
when appealed to, declining to venture the attempt. 

A heavy business in railway wheels and axles on export account 
continues to be done by the Patent Shaft and Axletree Company, 





means of communication, and has now arranged an Exhibition of 
Metal Sleepers, the opening of which last Thursday was announced 
in our last issue. The presidént of the society is M. F, Wellens, 
Inspector-General of Ponts et Chaussées; the vice-presidents, M. 
C. de Burlet and M. V. Despret; and the secretaries, MM. 
Flamache and Ch, Legrand, while the organisation of the exhibi- 
tion has been confided to a committee, of which M. Rombaut, 
Government Commissioner for the Antwerp and Amsterdam 


bury. India, South America, Australia, North America, 
and other distant markets, are all understood to be good customers, 
Mr. Alfred Hickman, M.P., iron and steel-master, who has 


lately figured in the House of Commons on the railway rates ques- 
tion, read an important ree on ‘‘ Railway Rates” before the 
Institute of Iron and Steel Works Managers, at Dudley, on Satur- 
day. He dwelt on the merits of the Bill introduced by Mr. 
Mundella, and pointed out some essential omissions. However 





Exhibitions, is president. What is most noticeable about this 
exhibition, at which upwards of fifty systems of metal permanent 
way are represented, is the admirable order of its arrangement and 
the facilities afforded for examination of the exhibits. There is 
none of the vexatious ‘‘ Please do not touch ;” but, on the con- 
trary, spanners are provided where necessary for unscrewing bolts. 
The sleepers, including some that have been in actual use for a 
certain number of years, models and fastenings are arranged on 
tables, round which there is free passage, while the drawings are 
attached to frames between each table. At present it is arranged 
that the Exhibition shall remain open for a month; but it is pos- 
sible that its duration may be extended, if there should be any 
considerable accession of exhibits or the existence of the Exhibition 

oming more widely known. Already the initiative has been 
followed by the French Comité des Forges and the Société des 
Industries Frangais, who proposed, at the close of the Brussels 
Exhibition, to hold another in the Pavilion of the City of Paris, 
near the Palais de I’Industrie in the Champs Elysées, where the 
absence of a floor will permit of actual trials with sleepers, and of 
demonstrations of pac ballast, A series of lectures, to be fol- 
lowed by discussions, is arranged at the Brussels Bourse for Friday 
evenings, the ina 1 lecture last Friday, by M. Flamache, 
engineer of the Be State Railway and Professor of Railway 
Working at the Ghent University, ha appropriately traced the 
history of metal sleepers from the early e ments with bowl 
chairs to the International Railway Congress held at Brussels last 
year, 





plete the Bill might be, it would not fulfil all the requirements 
of traders, and the only remedy to which they could confidently 
look was in the improvement of the waterways. By this means 
goods could be conveyed to the Severn ports from South Stafford- 
shire at half their present cost, and the freightage to London 
would be reduced to 7s. per ton, including collection, instead of 
as now 15s. per ton. Mr. Benjamin Hingley, M.P., ironmaster, 
expresses the strong hope that manufacturers and other traders in 
this district will have the money ready for the projected improve- 
ment of the waterways. 

The strike of the socket and fittings makers in the Wednesbury 
wrought iron tube trade continues, and is now extending to the 
— works which were not previously directly engaged in the 

ispute, 

e largest gasholders which have hitherto been put up are those 
which have just been erected by the Birmingham Corporation. 
The two new gasometers have each a capacity ot 6,250,000 cubic 
feet, being 240ft. in diameter, and standing when filled with gas 
170ft. high, They are suspended over tanks 51ft. deep. The 
opr are supported by standards and latticework of iron. 

ese gasholders will be somewhat eclipsed by a gasometer which 
is being erected for the South Metropolitan Gas Company, and 
which is to be made in four lifts, as compared with three at Bir- 
mingham. The new retort-house of the Birmingham gasworks 
is a fine building, 487ft. in length and 210ft. in breadth. 
With the full number of retorts in position, there will be 1512 
mouthpieces. These are fed by three systems, namely, those of 
Klénne, Dr, Siemens, and Mr, Charles Hunt, the engineer of the 





works, The new purifying house is about 200 yards long. These 
and other appliances make up modern additions which have 
entailed a cost of about a quarter of a million sterling. The con- 
tractors for the gasholders are Messrs. Cutler and Sons, of London, 
and Messrs, Aird and Sons have constructed the tanks. The prin- 
cipal ironwork has been supplied by the Patent Shaft and Axle 
Company and by the Horseley Company. 

The accounts of the Guardians of the Birmingham Gun-barrel 
Proof-house for the past year show that the receipts amounted to 
£6015 and the expenditure to £6308, leaving a balance of loss of 
£292. Last year, before the reduction of the charges, the receipts 
were £8212, on which there was a profit of £1505, 

The annual spring Speedwell Cycle Show, which has been held 
in Birmingham this week, marks an epoch in the cycle trade. In 
the large number of machines which were there exhibited was seen 
the consummation of a development in this branch of the light 
machine trades which has been almost phenomenal. A striking 
instance of this was the varied exhibition of Messrs, Humber and 
Co., who had on view machines of all types and sizes, ranging from 
the ‘‘ Humber safety” to the swiftest racer. Among other pro- 
minent exhibitors were the Coventry Machinist Company, the 
Caroche Tricycle Company, the Coventry Cycle Company, and 
several Wolverhampton firms. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
Manchester.—The close of the first quarter of the year is rapidly 
approaching, and there is still no sign of any improvement in the 
iron trade of this district. Certainly not within the last thirty or 
forty years has trade been ina more depressed or despondent condi- 


| tion than during the past three months, and the outlook continues 


quite as discouraging asever. The weight of new work coming into 
the hands of users of iron, or even in prospect, continues so sinall 
that actual requirements are kept down to the most limited possible 
dimensions, and as consumers can see no sign of any likely 
upward movement in the market, at least for the present, exces- 
sively low as prices are, they offer practically no inducement for 
buying beyond bare hand-to-inouth requirements. It is, however, 
not only the scarcity of new orders of any weight giving out that 
is making itself felt; in not a few instances consumers have been un- 
able even to take theron already bought, and sellers complain a!most 
as much of suspended deliveries on old contracts, which in many 
cases should have long since run off, as of the absence of new con- 
tracts being placed out. ‘The position of the pig iron trade, so far 
as this district is concerned, could scarcely be worse ; of what may 
be termed purely Lancashire brands of common pig iron, the pro- 
duction has now been reduced to so low a point that local iron has 
ceased to be an element of any importance in the market, whilst as 
regards district irons, which are chiefly represented by the Lincoln- 
shire brands, not one-half of the furnaces are in blast, and even for 
this restricted production it is so difficult to find an outlet that 
iron is pressed for sale here at lower prices than have ever before 
been known. The position of the finished iron trade is equally as 
bad ; several of the works in the Wigan district have been closed 
entirely for a considerable time past, and in the Warrington 
district, which is the centre of the largest production in Lancashire, 
forges are not working up to more than half their output, even at 
prices which have been cut down to below the actual cost of 
production. 

At the Manchester iron market on Tuesday extreme slackness 
in demand throughout all departments was again the general com- 
plaint. For pig iron there was very little inquiry, and I could hear 
of no transactions of any weight being effected. Prices were not 
quotably any lower than last week, but the general tone of the 
market continues weak. For Lancashire pig iron makers hold to 
37s. 6d. and 38s., less 24, as their lowest quoted rates for delivery 
equal to Manchester, but with the present very limited make these 
are little more than nominal prices, and they are so much under- 
sold by district brands, that except for very small sales to cus- 
tomers in the immediate neighbourhood of the furnaces, local 
makers are practically out of the market. Lincolnshire iron con- 
tinues to be offered at extremely low prices, and some brands can 
be bought ready for delivery equal to Manchester at about 36s. 6d. 
to 37s. per ton, less 2}. For outside brands prices remain nomi- 
nally pretty much the same as last week, but there is really little 
or nothing being done here either in Scotch or Middlesbrough iron. 

Hematites still meet with only the most restricted inquiry, and 
prices if anything are weaker, good ordinary brands of No. 5 
foundry not averaging more than about 51s. 6d., less 24 per cent., 
delivered into this district. The threatened break up ot the Steel 
Rail Makers’ Association has a disturbing effect upon business; 
buyers have no orders of any weight to give out except for forward 
delivery, and makers are disinclined to sell at present rates except 
for immediate delivery. 

In the finished iron trades there is still only a very slow hand-to- 
mouth business doing, and this only at the lowest possible prices 
on the basis of £5 to £5 2s. 6d. for bars delivered into the Man- 
chester district, the minimum quotation representing the average 
price that makers are open to take for prompt specification. 

The condition of the engineering trades of this district remains 
practically unchanged. Locomotive builders in some instances 
have still sufficient work in hand to keep them about ful'y 
employed, tool makers are generally moderately off for work, and 
there are rumours that there is work coming out in the stationary 
engine building trade, but it has not yet shown itself in the shops; 
as a rule, however, there is an absence of new orders of any weight 
in prospect. The men in this district, although they have accepted 
the reduction in wages, are persisting in the determination not 
to work overtime at the reduced rates, and this has become a 
difficulty at one or two works which are under pressure to 
complete orders in hand. The returns of the various Trades 
Union societies connected with the engineering branches of industry 
show no improvement in the condition of employment. There 
is a continued steady increase in the numbers coming upon the 
books of their respective societies for out-of-work support, which 
in some of the leading societies now amount to an unusually large 
percentage. The Amalgamated Society of Engineers has now 10 
per cent. of its members in receipt of out-of-work support. The 
percentage is about the same in the Moulders’ Society, and the 
Steam Engine Makers’ Society has 6 per cent. of its members in 
actual receipt of out-of-work donation benefit. As regards trade, 
general slackness continues to be the report from the districts in 
the leading industrial centres throughout the country. The engi- 
neering works in the London district appear, however, to be better 
employed than elsewhere, and from some of the shipbuilding 
centres a slight improvement is reported. 

At the monthly meeting of the Manchester Joule Club, on 
Wednesday last, several interesting communications were brought 
before the members. The chairman, Mr. Allott, gave a description 
of the length of line constructed by the Lancashire and Yorkshire 
Company between Pendleton and Hindley, and with the aid of - 
drawings indicated the amount of cutting which had been neces- 
sary, and some of the difticulties which had been encountered in 
carrying out the work, notably the underpinning of the Maypole 
Hotel, which necessitated the removal of the wines and spirits to a 
distant part of the building, owing to the vibration of the passing 
trains. This was followed by a paper on pressure gauges, by Mr. 
Budenberg, after which Mr. Bollé read a paper on liquid fuels, 
showing how they were used on the Caspian and Black Sea Russian 
steamers, the petroleum being split up into sprays by the injection 
of steam, so as to guarantee perfect combustion. It was claimed 
that with the liquid fuel a double efficiency was secured as com- 
pared with coal, or, in other words, that 18 lb. of water would be 
evaporated with 11b. of petroleum, as against an evaporation of 
91b. of water with 11b. of coal; but as Mr. Bollé was unable to 
substantiate these results by actual experiments, they were, in th¢ 
discussion that followed, considered as open to some doubt, 
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The development of imp ts in gas-lighting seems to more 
than keep pace with the progress made by electricity as a com- 
peting system of lighting. One of the latest improvements I have 
seen in this direction is a new lamp on the regenerative principle 
recently introduced by Messrs. H. Fourness and Co., of Manchester, 
which, though designed more particularly for private and public 
buildings, would certainly seem a very effective means of lighting 
railway stations and outside spaces, the difficulty in the latter case 
being overcome by enclosing the lamp in an independent glass 
shield to protect it from wind and storms. The lamp was first 
introduced last year, but it has since been gradually improved. 
‘he main feature is a regenerative chamber placed immediately 
above the gas flame; this chamber consists of a series cf vertical 
tubes, through the centre of which passes the chimney. Through 
these tubes the outside air or oxygen is conveyed to the flame, the 
air in its passage through the tubes being heated by the products of 
combustion escaping upthechimney. The air entering the globe in 
a heated state creates a vacuum, and when it reaches the efflux of 
the gas, spreads the flame out into an incandescent disc light of 
very high illuminating power. By the special arrangement of the 
lamp there is neither smoke nor smell from the combustion of the 
gas, and by recent improvements the lamp is made entirely self 
contained, both as to controlling the light and the supply of oxygen 
according to the quality of the gas which is being consumed, aud it 
can be lit from through a small slide from the bottom of the lamp 
without opening the glass. The light is thrown vertically from 
the lamp by means of a reflector immediately above the flame, and 
it is claimed that with the same consumption of gas five times the 
illuminating power is secured as with the ordinary lamp. 

The continued exceptionally severe weather still keeps up a brisk 
demand for house-fire coals at full rates, but the activity in the 
coal trade does not extend to other classes of fuel. Common 
round coals meet with only the very slowest sale either for steam 
or forge purposes ; in fact, for ironworks purposes there is a con- 
tinued decreasing demand, which is throwing such large quantities 
of forge coal on the market that this class of fuel is a complete 
drug. Engine fuel meets with a fair sale for mill purposes, but the 
salt and chemical works are only taking very restricted quantities, 
and common slack is plentiful. At the pit mouth prices remain at 
about 9s. for best coals, 7s. 6d. good second qualities, 6s. common 
house coal, 5s. to 5s. 6d. steam and forge coals, 4s. to 4s. 6d. burgy, 
3s. to 33. 6d. good ordinary slack, with some best sorts fetching 
3s. 9d. to 4s. per ton. 

Shipping is only dull, and steam coals delivered at the high- 
level, Liverpool, or the Garston Docks, can be got at about 7s. per 
to’ 


n. 
Barrow.—There is practically no change to note in the demand 


large cooking stoves for her Majesty’s Navy. Two or three now 
in course of construction will cook for some 1400 to 1500 men. 
This firm have obtained the contract for the cooking apparatus for 
the Navy, which extends for five years, It has previously gone to 
Glasgow. Two large shops have been erected with a view to the 
work to be done under the contract. 

Messrs. A. J. Acaster and Co,, engineers, Princess Works, 
Sheffield, have just supplied to the Mint, Birmingham, two 
40-horse power inverted cylinder engines with double-throw 
cranks, on one base, fitted with fly-wheel and other accessories, 
This firm is engaged on a considerable quantity of work required 
in the construction of the Manchester Ship Canal. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was but a moderate attendance at the Cleveland iron 
market held in Middlesbrough on Tuesday last. Although a dull 
and despondent teeling prevailed, it cannot be said that things 
were worse than they were a week ago. No arrangement has yet 
been arrived at for reducing the output, and consumers hesitate to 
buy more than they want for immediate use, whilst stocks are 
increasing at their present rate. Merchants are asking 30s. 
ton tor No. 3 g.m.b., for prompt delivery. Some who are oanaetied 
to realise even at a sacrifice, have taken 29s. ]04d. per ton, but the 
sales made at that price are few in number, and not for large 
quantities. For delivery to the end of June, merchants are quot- 
ing 30s. 3d, to 30s, 6d. per ton. Makers’ quotations are about 6d. 
per ton higher. The demand for torge iron has not improved ; on 
the contrary, the price has fallen to 29s, per ton. 

As regards warrants, buyers are offering 29s, 9d. per ton, but 
sellers ask 3d. to 6d. more, and few sales are ie. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store increased no less than 6780 tons during the 
week ending Monday last. The total stock on that day was 
199,530 tons. On March 17th last year the total quantity held by 
them was only 00,832 tons. 

Shipments of pig iron are proceeding very slowly. Only 25,110 
tons Lad been shipped up to Monday last, that being about 5000 
tons less than during the corresponding portion of last month, 

There is but little doing in the finished iron trade. It is to be 
hoped that the demand will improve when the shipyards are again 
fully at work ; fur the present the weather is impeding all outdoor 
operations. Prices are unaltered. 

The strike of platers’ helpers at Messrs. Raylton Dixon and Co.’s 
shipyard was amicably arranged on the 10th inst., and work was 
donthellth. The strike arose on account of a threatened 





for hematite qualities of pig iron. The market is exceptionally 
quiet, and bayers not only have very few wants, but they are not 
disposed to enter into contracts for forward deliveries at present. 
Prices certainly show a disposition in the direction of a decline, 
although mixed parcels of Bessemer are still quoted at 43s. per ton 
net at makers’ works for prompt delivery. Some quotations have, 
however, lately been given from the northern part of this district 
at 41s. per ton net at works for hematite of the lower standards of 
quality. Stocks are much smaller than they have been; but 
makers some time ago entered into delivery engagements with 
consumers which practically furnish them with employment at the 
present moment. Steel makers are selling very little steel in the 
shape of railway material, and it is still a fact that orders which 
it is known are soon to be p) are being held back in view of 
the collapse of the Steel Rail Makers’ Association. Ten shillings 
per ton reduction has been noted on tin bars, and the demand, 
which was brisk before this decline in prices, may be expected to 
be still brisker. The only other department of the steel trade 
which is busy is that in which ships’ steel and boiler steel is being 
produced. ‘The mills are busy, and are likely to be even more so, 
while extensions are being made to increase the production. There 
is still a very quiet demand for iron ore, but prices are steady. 
Coal and coke in slow consumption. Engineers well employed in 
the marine department only. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THOUGH as yet there are fewer indications of improved trade 
than one could wish to see, I find confidence pretty freely expressed 
that we are on the eve of better times. In the heavy industries 
there has been of late no lack of work, in connection with railway 
material both on home and foreign account, marine forgings and 
castings, armour-plates, gun-forgings, and similar material. Firms 
engaged in these jalities are fully employed. Several markets, 
too—notably the United States, where an improvement is always 
regarded as a particularly good sign—are sending better orders in 
cutlery andsteel. The call for high-class crucible steel forthe States 
during February was twice as great as that for the corresponding 
period of 1885, In cutlery there was also a decided improvement. 
‘the home markets do not show any great change either way. Files, 
saws, and edge tools continue in limited request. A large number 
of hands is unemployed in these departments, and at one exten- 
sive establishment will continue idle till they concede 15 per cent. 
reduction, which the employers declare absolutely necessary to 
enable them to meet German competition. Now-a-days the 
Germans, not content with supplying their own requirements and 
pushing briskly into the colonial and foreign markets, are making 
themselves rivals in our industrial centres, mainly through the 
remarkably low prices at which they put their goods on the 
market. 

The Town Council is to hold a special meeting in regard to the 
charges of fraudulent trading against Sheffield merchants and 
manufacturers in regard to the alleged false marking of goods. It 
is difficult to see what the Town Council can do in the absence of 
specific evidence against local manufacturers; and this the 
accusers, having a wholesome dread of the law of libel, refuse 
to furnish. The great evil is in Germany, where tons upon 
tons of cutlery, tools, and other wares are stamped with 
the word ‘‘ Sheffield” and Sheffield trade-marks, or imitations 
of them, and sent direct to the various markets of the world. 
Occasionally these goods are coolly sent to England to be 
transhipped in British bottoms, so as to make the imposture 
more complete. It is while this nefarious process is going on that 
the Customs’ officers occasionally pounce upon the pirates and 
seize the goods. Messrs. Joseph Rodgers and Sons, our celebrated 
cutlery firm, have had enormous quantities of German productions 
marked with their name and trademarks seized in the Thames 
and publicly burned on Tower-hill. To strike at the origin of the 
evil has been the constant aim of the Cutlers’ Company, and they 
are at last, after many rebuffs from the Government which would 
have daunted a less determined body, within measurable distance of 
success. A deputation, representing the Cutlers’ Company and the 
Chamber of Commerce, waited upon the President of the Board of 
Tradelast week, to urge him not only to appoint a British delegate to 
attend the Industrial Property Convention next month at Rome, 
but to secure that that delegate shall be instructed to support their 
request in the interests of honest trading. It has been already 
decided by the Convention that the marking of “Sheffield” with 
the name of a maker on a blade not made in Sheffield is fraudulent, 
but that the mere marking of “ Sheffield” by itself is not fraudu- 
lent. The Sheffield representatives will insist that the marking of 
** Sheffield” or the name of any other town on a blade where it is 
not made is deception, and ought to be declared fraudulent, whether 
the name of a maker is stamped on it or not. If this point can be 


obtained, the German pirates will be rooted out, and the home 
imitators, if there are any, can be promptly crushed. But it is 
little use lopping off the branches so long as the root remains 
untouched. 

Messrs. Watson, Moorwood, and Co., of the Harleston Irop- 
works, Sheffield, are at present engaged upon several exceptionally 


reduction in their wages of ls. per week. The platers abated their 
claim to 9d. so long as only three-quarters time is worked, the 
helpers agreeing to the full shilling reduction so soon as they are 
again working tull time. 

There are now over 9U0 able-bodied paupers engaged in the stone 
yards at Middlesbrough. 

Between 200 and 3v0 foundry-men in the employment of Messrs. 
Cochrane, Grove, and Co., at Middlesbrough, recommenced work 
at a reduction of 74 per cent. on Monday last. The notice to this 
effect only expired on Saturday. 

At a meeting of the River l'yne Commissioners held on Thursday, 
the 11th inst., it was announced that 130 steamers and 25 sailing 
vessels, of a total capacity of 177,968 tons, were now iaid up on 
the river Tyne, owing to the depression in trade. The number of 
seamen thrown out of employment thereby is estimated at 30U0. 

Messrs. Hawks, Crawshay and Co., of Gateshead, have recently, 
entered two heavy contracts. The larger of the two is for about 
40U0 tons of iron and steel bridge work for the Indian Government. 
ek smaller one is for an iron pier estimated, however, to contain 

tons, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a somewhat firmer feeling in the iron market 
this week, attributed to a scarcity of warrants. Several makers 
have also been holding for slightly higher prices, and it is under- 
stood that the prospects of business with the United States are a 
little more hopeful. The current shipments are, however, small, 
those of the past week amounting to 6U09 tons, as compared with 
6675 in the preceding week, and 5379 in the corresponding week of 
1885. A furnace has been put out at the Langloan Ironworks, but 
one has been relighted at Gartsherrie and another at Glengarnock, 
the total now in operation being ninety-five, as compared with 
ninety-two at the same date last year. In the course of the week 
upwards of 5000 tons of pigs have been added to the stock in 
Messrs. Connal and Co.’s Glasgow stores, 

Business was done in the warrant market on Friday at 37s. 114d. 
to 38s. 14d. cash. On Monday transactions occurred at 38s, 2d. 
Tuesday's market was stronger, with business up to 38s. 5d. cash, 
closing with buyers at 38s. 3d. On Wednesday transactions 
occurred at 38s. 24d. to 38s. 14d. cash. To-day—Thursday— 
business took place at 38s. 44d. to 38s. 5d., closing at 38s. 4d. 
cash, 

The current values of makers’ pigs are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 43s.; No. 3, 41s.; Coltness, 47s. 
and 43s.; Langloan, 44s. 6d. and 42s.; Summerlee, 47s. and 
42s.; Calder, 47s. and 4ls.; Carnbroe, 43s, 40s. 6d.; 
Clyde, 43s. and 40s. 6d.; Monkland, 39s. and 36s.; Quarter, 
38s. 6d. and 35s. 6d.; Govan, at Broomielaw, 39s. and 36s. ; 
Shotts, at Leith, 45s. and 44s, 6d.; Carron, at Grangemouth, 
48s. 6d. and 45s, 6d.; Kinneil, at Bo'ness, 43s. and 42s. 6d. 
Glengarnock, at Ardrossan, 43s. 6d. and 40s. 6d.; Eglinton, 
39s, and 36s.; Dalmellington, 41s. 6d. and 38s. 6d. 

An important meeting of members of the iron and steel trades of 
Scotland was held in Glasgow on Tuesday, under the presidency of 
Lord Provost M’Onie, for the purpose of considering the present 
unsatisfactory position in which iron and steel manufacturers 
generally are placed in consequence of the high duties imposed on 
British goods imported into Spain. Mr. Andrew Stewart—of 
Andrew and James Stewart—submitted the following statement : 


Duties Charged on British Produce Entering Spain, as compared 
with other European Countries. 











French, Difference | Difference 

Duties. | British. | Belgian, 1000 kilos. — 
erman, 

= 2206 lb. | percentage. 

£8. a. £5. d. £ 8. d. per cent, 
Pig iron .. | 019 38 | O15 5 0 310 25. 
cone ll } 500 | 867 113 5 50 

Tron sheets .. | | 7 ‘ 

ee oar el }| $98 | 211 6 017 8 34 
i + fi 500 | 866 113 6 50 
Steel rails <n ee ie 11410 168 76 
Irontubes .. ..| 500 | 8 5 4 114 8 58 
Castiron pipes ..| 116 2 | 1 611 098 34 





Mr. Stewart said that there were even greater anomalies in other 
classes of goods than that mentioned above. It appeared that our 
treaty with Spain lapsed about five years ago, but its terms were 
allowed to go on for another year, when a treaty was made between 
this country and Spain, in which the duties that were lowered 
to France and other countries were allowed to stand at the 
old figure to Great Britain. The result was that the 
Spanish business in this country had shrunk almost to 
nothing. He suggested that a committee be ay ted to draw 
up @ memorial to the Foreign Secretary on the subject. The 
chairman said it was a fact that Great Britain and her Colonies 





recived 66 per cent, of all the exports from Spain, In reply to 


Mr. Bost, Mr. Stewart said Mr. Gladstone had caused the duties 
on wines to be charged by the ‘degree of alcoholic strength, which 
came heavier on wines received here from Spain than on those 
from France. The following were Mom to draw up & memorial 
to Lord Rosebery on the subject:—Messrs. Paul, Laidlaw, James 
Neilson (Mossend Company), Archibald M‘Lellan (Steel Company 
of Scotland), Cowan (Carron Company), Bost, and J. R. Cassels 
(Glasgow Iron Company). 

The malleable ironworks of Lanarkshire are now reported to be 
ill-supplied with orders. But for certain contracts of old date, 
which are in most cases nearing completion, it is understood that 
= business would ere this have been in a very depressed con- 

ition, 

Messrs. Laidlaw and Son, of Glasgow, have obtained an order 
— tons of cast iron water pipes for Sydney, New South 

es. 

In the past week the shipments of iron and steel manufactured 
—_ from the Clyde embraced |} tives the value of 

»470 for Calcutta; ditto, £7750 for Queensland; machinery 
£3122; sewing machines, £4070; steel goods, £9420; and general 
iron manufactures, £20,100. 

The shipping department of the coal trade has been slightly 
more active in the past week. From Glasgow the shipments 
amounted to 21,856 tons; Greenock, 1752; Ayr, 7805; Irvine 
2000; Troon, 8328; Leith, 5100; Grangemouth, 4461; Bu'ness, 
295 tons. The prices of all sorts of coals are nominally unchanged, 
but in reality in not a few cases in favour of buyers, Although 
the colliers of Fife are only getting from three to four days’ 
employment a week, stocks are still reported to be accumulating. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I AM not surprised that the Rhymney Railway directorate have 
decided to abandon their Bill. In the face of existing depression 
a project that, however feasible, would require five ye-rs to com- 
plete, was not of the most hopeful character, esecially as the 
shareholders were dead against it. I still hold to the belief that 
the virgin coal track sought to be developed by this Bill must some 
doy axles the energies and capital of our best men; but at a time 
like the present, when well-developed collieries are doing so little, 
and the best coal is as good as given away, it is better to pause, 

The rumuur that operations are to be suspended at Ynysbw! has 
been denied, and it is well that things are not quite so bad, as this 
would have meant ruin to ‘e numbers, 

There is not the slightest improvement in the coal trade. In 
fact, it seems to getting worse, for while Cardiff continues as 
depressed as ever, things are represented as flagging at other ports, 
Swansea, for instance, has been pretty brisk up to a late period; 
but last week slackness prevailed, the east winds preventing 
tonnage from ing in. quent upon the falling-vff in the 
output of steam coal, prices for small steam have advanced, and 
the ruling figure is now 5s. perton. Pitwood is still on the decline. 
Last week offers at 14s. 6d. were only feebly accepted. 

In the manufactured iron trade only a small hand-to-mouth kind 
of business is being done. Some of our principal ironmasters are 
occupied with a few home railway orders, such as for the Barry 
Docks, and small colonial requirements. The most important and 
almost the only consignment of the week so far has been 500 tons 
to San Francisco. 

Welsh makers are doing their best to win the confidence of tin- 

late makers, both as regards the article and the price, though 
ener often competes successfully, and imports to Swansea are 
not unfrequent. The tin-plate industry seems forging ahead of the 
rail trade. Last week 53,000 boxes were sent away from Swansea, 
principally for New York and France. . ; 

Hopes are entertained that the proposed reduction in the Ameri- 
can tariff will tell favourably, The reduction in tin-plate bars has 
not told well, but its action is not yet thoroughly well worked out, 
Buyers held back at once, thinking it a prelude to a fall in the 
price of tin plate, and a few weak holders gave way to the extent 
of 3d.; but firmness has been resumed and prices seem to be 
stiff 


Coke plates are quoted from 13s, 9d. to 14s. 3d.; Bessemers, 
14s. to 14s, 6d.; and Siemens command fully 3d. more. A reduc- 
tion of wages to forgemen is talked about, and will very likely be 
enforced. The extent is doubtful, but is not likely to be under 
7 cent. 

a 0,000 boxes now represent the stock at Swansea. The Mon- 
mouthshire trade remains tolerably buoyant, and returns all round 
show that March totals will compare favourably with those of 
previous months. Ternes are getting into demand, I see, but 
charcoal plates, which used to be a speciality at Pentyrch Works, 
near iff, are not buoyant. 

A few days ago the last coping stones were placed on the new 
Roath Dock, and this t enterprise, which was began in 1833, is 
brought to a successful completion. The contractors—T. Nelson 
and Co., of Carlisle—will now dispose of their plant, and in a short 
time the finishing details, gates, &c., will be completed. 
These are being made by Armstrong at Newcastle. The new dock 
will be a vast addition to the import and export facilities of Cardiff, 
and it is to be hoped that with its opening another prosperous 
spurt may take place in the coal trade. 

A new timber pond that will cover about eight acres of ground 
is to be formed at Cardiff by the Marquis of Bute’s management, 
and will be commenced forthwith. The site is on the Glamorgan- 
shire . 

I hear that the Mines’ Commission have completed their great 
task, and upon it the new legislation for collieries will be floated. 














PROTECTION OF WOODEN Piers FROM Fink, — Timber neces- 
sarily entering to a very large extent into the construction of piers 
for shipping, it follows that these structures are very liable to be 
one @ fire, and several instances of this have occurred in 
recent years, Queenborough Pier, forming one of the termini of 
the continental steamboat service of the London, Chatham, and 
Dover Railway, in this manner was totally destroyed by fire three 
years ago. Upon its re-erection in August last, arrangements 
were made with Messrs, Shand, Mason, and Co., to supply one of 
their fixed steam fire-engines, for the of the pier and 
offices. The engine, necessarily a powerful one, is of the horizontal 
construction, p with the ler in a wrought iron framing, 
also forming an ashpan, and is placed in an engine-house on shore, 
80 as to be itself out of danger from fire. The necessary cast iron 
suction pipe is conveyed to deep water, a distance of 400ft., and 
a fire Pn service is fitted along the whole length of the pier, 
branching into the various sheds and buildings, with hydrants at the 
required intervals, The hose is of leather, and this with the neces- 
sary implements, is arranged on two hose carriages, 80 as to be 
ready for instant use. The fire in the boiler is kept ready laid, 
and, being on Shand, Mason, and Co.’s quick-steaming system, the 
engine can be got to work and discharging a powerful jet in a few 
minutes from lighting the fire. In order to test the efficiency of 
this apparatus, which has just been completed, a series of interest- 
ing experiments took place on Thursday last in the presence of 
Mr. W. Wills, Mr. G. he, engineers, and other officials of the 
company. Mr. Hedgman represented the constructors, The 
boiler was charged with water at the existing temperature, and in 
nine minutes ten seconds from lighting the fire the engine was 
started with steam of 100 1b. to the square inch, the water issuing 
from the jet in fifteen seconds after starting, notwithstanding the 
of suction pipe and depth of water to be raised. 

arious jets were used with varying results, the water reaching 
the horizontal distance of 225ft. from the jet pipe with the vertical 
height of about 150ft. against the wind. In one of the tests five 





jets were simultaneously from as many hydri ts, showing 
that in case of fire a complete mastery would be obtained over it, 
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NEW COMPANIES. 
wn following companies have just been regis- 
Nordenfelt Guns and Ammunition Company, 
Limited, 


a to take over the business 
mg prone dealer in machine and other 

and amm carried on by Thorsten 

e Mientelt thet f of the company—in 


Stockholm, and elsewhere. It was re- 
etre on the 5th inst. with a capital of 
000, in £1 shares. The subscribers are :— 
Som 
A 8. Btatham, 8, ‘Balisbury-road, Dalston, 2 


, fi Nordenfelt, C1, 53, So wo oe 
W. Westlake, 40 
T. Heckels, 9, Kings rosd, Poskhain Peckham, 
The number of directors is par to be less than 
three nor more than seven; qualification, 500 
shares; the first are Sir Astley Cooper, General 
se Pee sees rt Mere 
ordenfelt e iter a) 
———. director. The canes ot te 
board will be £1500 per annum. 


1 

ose as, S 

treet 1 

H. Sparshall, 15, Finborough-road, BW 5 solicltor Ma 
ens nei 1 

, clerk.. 1 





Ticehurst, Tolley, and Co., Limited. 

This company was registered on the 3rd inst. 
with a capital of £10,000, in £5 shares, to take 
over the engineering and ‘manufacturing business 
carried on by Messrs. B. T. Moore, F, W. Tice- 
hurst, and Henry Tolley, at 77, Colmore-row, 
and 65 and 66, Wenman- street, Birmingham. 
The subscribers are :— 


A. R, Johnson, 14, Pakenham-road, Birmingham 
+ pe be! cs 1 Mary-street, BE uwiugham .. 
Newhall-strect, Birmingham, 


1 
1 
1 
F. W. Ticeburat, 7 77, _ row Birmingham. 1 
ve W. Dalley, sad Beauf ort-road, Birming’ A 

Sony Tolley, 65 ,» Marian: “street, ‘istagha 
gunmake' 1 
1 


a Eikington, “10, 10, ‘Newhali-street,_ Birming- 
Registered without wea articles. 





Wolfenden and Son, Limited. 

This is the conversion to a company of the 
business of cotton Dagar carried on by James 
Rawsthorne Wolf and Henry Wolfenden, 
of Bolton, Lancaster. It was tered on the 
son teh with a Aye of —_ 4 000 

per cent, ‘erence 1 oO 
shares of £10 cach. The subscribers a 


*J. R. Wolfenden, Bolton, cotton spinner .. 
*Henry Wolfenden, Birkdale, cotton sonal 
S ‘> olfenden, — spinst Bee « 


8. J. Wolfenden, Bolton, ~~ on?! se 
L. H. Hind, L: m, married woman .. 
Cc. K. Dalton, ane, cashier .. 

The number of directors is not to bem more ¢ than 
five; qualification, 100 shares; the first two sub- 
scribers are appointed directors. 


St. George Gold Mining Company, Limited. 

Upon terms of an agreement of 30th December, 
this company proposes to purchase from W. C. 
Martin, of 63, Gellatly-street, Dundee, certain 
mineral _ rty situate at Nacoochee (Indian 
Gold V. , in White County, Georgia, U.S.A. 
It was registered on the 6th inst. with a capital 
of £60,000, in £1 shares. The consideration is 
£50, 000, whereof £25. ,000 is payable in fully-paid 
deferred shares, and "£20,000 in fully- eal coll 
nary shares, The subscribers are :— 


8) 
Hy. am 70, Lansdown-road, Clapham- vaapes 


su 
John Martin, oa Lombard: sstrect, merchant 
Joseph Price, 10 1, 
M. F. Dormer, 15, bialoe road, Bathain insurance 
t 


agen 
. vu. Baker, 4, “Austinfriars, clerk | 
o R. Young, 28, Alma. road, Canonbury, 
cler'! 


W. H. Foy, 58, ‘Union- road, Clapham, accountant 
The number of directors is not to be less than 
three nor more than seven; the subscribers are 
the first; qualification, 200 shares ; remuneration, 
£105 per annum to each director. Mr. J. Martin 
is a managing director for three years at 
a sa of £300 per’ annum, with a bonus when 
10 per cent. dividend is ong When trave' 
s residing at the mines, Martin’s salary 
be £50 per month, such sum to include expenses. 





- 


eet 





ee 





Stanley Paper Fibre Company, Limited. 
This company was registered on oh 8th inst. 
with a capital of £3000, in £1 shares, to acquire 
from John Charles William Stanley, ‘the British 
= other patents, ted for an invention for 
vements in the preparation of material 
oat ble for being onto into paper, and for other 
—— and in apparatus therefor, The sub- 
are:— 
J. C. Stanley, 41, Barnsdale-road, N. .. 
A. G. Withert , 117A, Karl's-court-road.. |. 
OB: Gaur a eer 
ey, Wes rby, oe 
P, F. G. Lord, 26 tee Park, 81 
H. endicks, 60, Bd ode . ae 
Wyatt Smith, Newland, Sherborne .. 
Registered without special articles. 


>. & ek ee 
et et et 





Birmingham Central Buildings Company, 
Limited. 


This company proposes to acquire a lease of a 
piece of land situate in Corporation-street, Bir- 
mingham, and to construct buildings thereon. It 
was registered on the 9th inst, with a capital of 


£10,000, in £5 shares, The subscribers are :— 
Shares, 
R, Cole kh Alvechurch, Worcester .. oo: 
RB. Collins, Kin; 's Head, Birmi irmingham .. 10 
T. Chat: igbaston, enginver .. .. «. 10 
i, Degoe, Edgbaston, traveller .. .. .. 10 
ay Jones, F.C.A., Edgbaston .. oO.) ae ee 
W. D. Wilkinson, Moseley, manufacturer :. :. 10 
W. Shakeshat eshait, Goventry ‘ 10 


The number of direstore ts not to be less than 





four nor more than seven ; qualification, 20 shares ; 
jeg pen are vo a t the first; : eee 
‘or 
cent. dividend, on pe Hier providing fo as the 
company in general meeting may determine, 


Brier and Son, Limited, 
This is the conversion to a company of the 
business of Brier and Son, of the Manor-lane Oil 
and Size Works, Gally Wall-road, Bermondsey. 
It was on the 6th inst. with a capital 
of £50, divided into 4000 erence and 
1000 deferred shares of £10 each. An agreemen’ 
-t oe ult. r ~~ tes the Rivne the > 
sideration being » pai £5500 in cash, 
£2500 in 5 per cent. i eeiene and the residue 

in fully-paid shares, The subscribers are :— 
Shares. 

e i. ms Mark-lane, merchant 

a. » Market-street, Bermondsey, ‘mer- 


FM ay oo 
M. Cahill, 1 Long lane, 8.E., “fellmonger .. 
J. » 3 un, 168, Le Be Mary-road, i erreane ‘mer- 
chant BY: 
Cc. H. 8. Ward, “0, Villa-road, Brixton ; 
F, R. M. Pothecary, Market-street, Bermondsey, 
leather and hide factor.. 25 
T. E Webb, — House, Peckham- road, sur- 
geon.. 10 
The ounber of divestors . wet ne be on than 
three nor more than six; qualification, 25 shares; 
the subscribers are to appoint the first; remune- 
ration—chairman, £100 per annum; and each 
director, £50 per annum, 


BR SS Ss! 





Brighton Palace Hotel Company, Limited. 

This company was registered on the 8th inst, 
with a capital of £200,000, in £10 shares, to carry 
on business as hotel, restaurant, and tavern 
keepers. The subscribers are :— 


Shares. 
A. G. J. Ponsenty, 2.5.0 9, Princes-gardens .. 1 
P. Dashw Godsto: 1 
A. Parks Smith, 18, Seibevne- road, West Brighton 1 
— Rudd, Albion Hotel, Eastbourne, hotel . 
?. oem, 84, King’s-road, E hton, hatter 1 
C. Mutton, 44, Russell- -aquare, righton 1 


J. Anscombe, 116, Queen’s-road, Brighton, builder 1 

The number of directors is not to be less than 
three nor more than seven; qualification, 25 
shares; the subscribers are to appoint the first; 
remuneration, £1000 per annum. 





Brooke, Simpson, and Spiller, Limited. 

This is a pi po pe conversion to a company of 
the rot a 4 of aniline dye manufacturers, mer- 
chants, and drysalters, carried on by Messrs. 
Brooke, Simpson, and ss at the Atlas Works, 
Hackney Wick, with branch depéts at Manchester, 
Bradford, and Huddersfield. It was tered 
on the 9th inst. with a capital of £150,000, in £5 
shares. The promoters, who are responsible for 
£5 each, are :— 


Wm. Shaw, Worple-road, Wimbledon, stock and 
share dealer oe 


J. Goff Spencer, Sutton, Surrey, "stock broker 

W. Moore Sherriff, 53, Gresham-street, solicitor. . 

E. a Morris, 60, Amherst Park, Stamford- hill, 
station 

a, A. Nicole,” 8, Willimas- -terrace, Chiswick, 


erk 
G. ¥ Smith, 9, Westbourne-terrace, Chiswick, 


_ ee ~ ~ il ollantians 


caprain Leith Bonhéte, Junfor United Service 
lub 


The nember of disestera j is ont to be lee than 
four nor more than eight; qualification, 100 
shares; the first are Messrs. Edward Mucklow, 
R. J. Friswell, and i. D. Wynter. Mr. Arthur 
Brooke is vpoi tor for five 
years at a = of £800 per annum, and @ 
further sum equal to £5 per cent. on the event of 
net profits up to £10,000, and £74 per cent. on 
the excess of profits if over £10,000. 








Calcorion Decorative Company, Limited, 


This company proposes to acquire and work a 
patented invention of Marlborough Conrath for 
wall and general decoration. It was registered 
on the 4th ult. with a capital of £25,000, in £50 
shares. The subscribers are :— 


*J. Livesey, 105, Pall-mall.. .. .. .. 
*C. G. Hyde, 1, Temple-gardens « 
*M. Conrath, 15, North Audley- ~stroct ee 
J. Ford, 50, Park-road, Southport . 
R. R. Dobell, 110, Cannon-street ‘ 
J. C. Bunten, 28, Prince’s-gate, 8.W. 
Henry Curter, 115, Victoria-street, 8. Ww. 
The number of directors is not to be less than 
two nor more than five; first are the sub- 
scribers denoted ws an asterisk; remuneration, 
£100 per annum each director, with £50 
additional for the ae if any. Qualification 
for subsequent directors, five shares (other than 
deferred shares), 


Dexter, Cane, OS Mining Company, 


—_ €8. 


ett et et et ee 





Upon terms of an agreement of the 1st inst. 
— —— erg Teper and — 
uchamp Northcote, this company proposes to 
acquire interests in freehold land and mineral 
properties known as the Dexter Lode, situate in 
Gilpin County, Colorado, U.S.A. It was regis- 
tered on the 6th inst. with a capital of £7 £75,000, 
in £1 shares, with the following as first "sub- 

scribers :— 
ap, 


B. W. Pycock, 110, Cannon-street . 

A. B. Isaac, 8, Garlinge-road, West ‘Hampstead . 
F. H. Relph, 101, Leadenhall-street, merchant . 
P.O Margetson, Glenfell, Clapham as a oh 
W. C. Spurr, 84, Brownswood.road, N., engineer 
8, Fedden, 3, ‘Avonmore-road, West Keasington 
F. A. Groom, 101, Leadenhall-street .. 

The number of directors is not to be tess than 
three nor more than nine; qualification, 100 
shares; the subscribers are to appoint the first 
and act ad interim; remuneration, £100 
annum to each director, with an additional £100 
for the chairman, and also 5 per cent. of the 
divisible profits, The purchase consideration is 
£10,000 in cash, and £25,000 in fully-paid shares. 


ee et et et ee 





Henry Crouch, Limited. 
This company was registered on the 6th inst. 
with a capital of £5000, in £1 shares, to take over 
the business of microscope and scientific instru- 





mest cin, wore we een y on 
enry Crouc now 0! 
Optical Works, 66, tty E.C. 
scribers are :— 


A. Barrett, Surbiton, Surrey ae ~ 

W. Barrett, Brentw twood, Essex... 

5: & nl geen 1, Queen’s-road Btudios, Bt. John's 
wood, 

John 


by Pearce 
4 - the 
sub- 


1 

1 

oo : 
ay banker ; 

C. A. Barat, Beech-street, Barbican, ‘brass 

x” fron lentes as 1 

D. Pearman, 11, Idol- lane, tea dealer oe 1 

H. Fowler, 1, Copthall-chambers, stockbroker :. 1 


Registered without special articles. 





Henry Gardner and Co., Limited. 


This is the conversion to a company of the 
business of Gardner, of 59 and 61, Bridge- 
water-street, and 56, 58, and , Watkinson- 
street, Liverpool, manufacturer of lead encased 
block tin pipe, &e. It was registered on the 5th 
inst. with a capital of £5000, in £5 shares. The 
sul are :— 


*L. Hughes, jun. 79, Tithebarn-street, Series 
metal merchan 

R. H. Perrin, 70; “Tithebarn-street, Liverpool, 
metal merchant 

*J. D, Martin, 6 , 6, York-buildings, Liverpool, ship- 


bro! 
—. Gardner, 59, Bridgewater- “street, Liver- 
pool, lead manufacturer . 


ay Harrington- street, Liverpool, 
pt . 
Cc. A. G. Wynne, West ‘Derby, ‘Liverpool, ‘book 


— toe 


keeper 
G. _Metorley, 190 190, Walton Vilage, Liverpool, “book- 
eper 


The oubscsibers dencted uy an ‘esteriok are the 
first directors. 





PRODUCTION OF LIME IN THE UNITED STATES.— 
There were 37,000,000 barrels (of 2001b.) made 
in 1884, the average value per barrel at the kilns 
being not over 50c., or 18,500,600 duls. The pro- 
duction was about 5. 900, 000 ‘barrels greater than 
in 1883, but owing to the < in price the total 
value was about 700,000 dols. less. 

THE DEATH IS ANNOUNCED OF Mr, ALEXANDER 
Jack, Lorne-terrace, Live: . eceased was 
for many years the head of the firm of J. Jack 
and Co., Victoria Engine Works, Sandon Dock. 
Mr. Alexander Jack was afterwards the sole 
partner in that concern, and also carried on busi- 
ness as @ siipbuilder at Seacombe. 

Brown X PrIsMATIC GUNPOWDER.—This gun- 
pores which has given such excellent results 
‘or heavy ordnance, is being manufactured for 
the Government by Messrs. Curtis and Harvey 
under the patent of Mr. C. W. Curtis, and a 
quantity has been accepted, having passed the 
Government test with ‘he "following successful 
results :—Initial velocity of projectile 1944ft., 
mean pressure on the test crushers 15°4 tons, 
maximum pressure on one of the crushers 15°6 
tons, The Government specifies a velocity of 
1940, minimum velocity 1900, also mean pres- 
sure on crushers not to ex 16 tons, and 

pressure on any one crusher not to exceed 
164 tons. 

Kinec’s CoLLtecz ENGINEERING Socrety.—At 
@ general meeting held on the 2nd inst., Mr. 
Brydges read a paper on “‘Gas Engines.” The 
author commenced by enumerating some of the 
theoretical considerations involved in gas engines, 
mentioning inter alia that Carnot’s principle ap- 
plied as much to them as to all other heat 
engines. He divided gas engines into three 
classes, hot air, those using a mixture of coal 
gas and air, and those using a similar mixture 
compressed. It was also explained that the 
amount of this compression was varied in dif- 
ferent engines according to the average tempera- 
ture in the cylinder. The lecturer next deduced 
the theoretical quantity of gas required per horse- 
power per hour by the different classes of engines, 
and gave some figures showing what was actually 
consumed. The advantages and uses of indi- 
cator diagrams in detecting faults were dwelt 
on, and the main sources of loss of heat were 
also pointed out. The regenerative principle 
was stated not to have been yet me to ges 
engines with success, A historical review fol- 
lowed. The early forms, Hugon, Lenoir, Otto, 
and Langen, were described. Mr. Brydges then 

on to the details of the Otto, T 
tockport, Glasgow, Clerk, and Atkinson's if. 

ferential engines, and of "the non-compressing 
type of the Bischof, Syrinx, and Universal. The 
great advantage claimed for gas engines by the 
author was that they supplied an economical substi- 
tute for small wasteful steamengines. Ata general 
meeting held on Tuesday, the 9th inst., Mr. F, M. 
Long read a paper on ‘* Submarine Vessels.” The 

per began with a description of the earliest 
i of submarine boat, which was constructed 
by Bushnell in 1775, explaining the means used 
to agen gr propel oe — the mode of 
atta k.ng a le vessel by attaching a magazine 
to its bottom to be hog clockwork. The 
authcr next spoke of Fulton’s submarine boat, 
which was an improvement on the last mentioned. 
Mr. —— briefly discussed several other sub- 
sequent boats, after which he passed on to describe 
in detail two of recent date, the Goubet and the 
Nordenfelt, which were both illustrated by dia- 
grams, After glancing generally at the former, 
considered te spon coin a adopted 

‘or preserving sta’ » prope! » an 

ventilating. The boat is somder we aeediet 
screw driven by an electro-motor, capable of being 
turned in a horizontal plane, so that s is 
accomplished without a rudder. The method of 
using the torpedo was also exp . Adescrip- 
tion of the Nordenfelt boat Seend. In this 
case the motive power is derived from highly 
heated water stored in a boiler and two large 
tanks. This water is heated while the vessel is 
at the surface. When it descends the stokehold 
is closed and the funnel securely covered over, so 
that all communication is cut off between the 
furnace and the external air. To sink the boat 
vertical propeller screws are used. The stability 
is insured by longitudinal rudders. In concluding 
the author maintained that vessels of this type 
were well suited for harbour defence, though not 
for engagements on the open sea. A lively 
discussion followed, after which the meeting 
terminated, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners 0) 
Patents. 


Applications for Letters Pa*ent. 
“9 Bren, tents a PB ca meen the 
communicat party are 
printed in italics. 


9th March, 1886. 
$265. RecuLatine, &c., Cocks, G. W. Millard and J. 
H. Clarke, London. 
3266, Fut Scrronrs for Stzam Boiter Furnaces, H. 


$267. Ropper Corner Caps for PortmanTeaus and 

er E. Hones, London. 
Rat and Mousn Trap, W. Eade, West hton. 

$269. STRETCHING or Straininc Paper, W. T. Morgan 
and R. L. Kidd, Richmon: 

3270. Insectors, C. 8. Madan, Manchester. 

3271. Wire Brusues, G. F. Rigby, Sheffield. 

$272. rye Kg Mortiow HANDLE for SCREW-DRIVERS, 
&c., C. H. M. Wharton, Manchester. 

3273. us of Boots, &c., J. Willis and E. K. Heaps, 
Sheffield. 

$274. Hamitton’s Nari Screws, F. T. 8. Hamilton, 


Egremont. 
— oe Coomengen Coat Scoop, E. Wharington, Wolver- 


$276. mivinsas Dovuste Freeper, &c., E. Wharington, 
Wolverham 

$277. Rats for ” Marats20 Bepsreaps, J. and H. J. 
Brookes, and H. Garner, Cape Works, near Birming- 


$278. Hawn or Dust Brusues, J. Worthington, Black- 


poo 

3279. Bopstns and Spoots for Cap and Rino Sprxnina, 
a Frames, J. Dixon and Suns and J. Lee, Brad- 
‘ord. 

$20. ComBINED Pipe Case and Marcu-nox, F. J. 
Kelly, Dublin. 

$281. Musica. Notation, E. Plummer, Nottingham. 

3282. Rippep Piie FaBaics, O. Drey, Manchesier. 

$283. MacHunes for MakING Saws, 3. E. Mower and T. 
Fowler, France. 

$284. Macuines for Potntino Drixts, J. Y. Juhnson.— 
(J. S. Bancrost, United States.) 

$285. Winpows, W. Howie aud R. Henderson, Glasgow. 

3286. RarLway Wacon, &c., Courtine, H. Chancellor, 
London. 

$287. SMoKE-consuMING Furnaces, W. R. M. Thomson. 
—9 Coldewe, Germany.) 

$288. FasTENING INDIA-RUBBER TriREs to Bicycle and 
TricycLe WHEELS, R. Taylor, Glasgow. 

3289. Steam and HypravuLic Hose Pie, J. Walker, 
Manchester. 

8290. Drawine Boa &c., B. K. Webber, Sheffield. 

3291. Stoppinc Enornes, J. Fothergill, Birmingham. 

$292. Extractinc FisH-Hooxs frum Fisu, E. H. G. 
Brewster, London. 

$293. ExTractinc ANTIMONY from Orgs, T. C. Hunt- 
ington and M. Geen, London. 

3294. VELOCIPEDEs, L. C. F. Renouf and I. W. 

throyd, London. 
3295. SOUND-BOARD of Pranorortes, &c., J. Brown, 


ndon. 

8296. AuToMaTic SELF-FiTtiInc Prue for Gas, &c., 
Cocks, J. H. Smith, London. 

8297. Knittinc Macuines, P. Haddan.—{A. Weder- 
mann and B, Endler, Austria.) 

$298, SUPERSATURATION of DertniTE or STANDARD 
Mrxtores of Wives or Sprrits with Sprinc WaTErR, 
&c., H. R. and C. G. Matthews, gor 

8200." Arr Guns, A. J. Boult.—(@. P. Gunn, United 

H. Campbell, 


3301. 1 Lecume Device for Hampers, &c., T. 8. Barrows, 
mdon. 
8302. Monocycies, Z. J. and C, Francis, and F. D. 
Barrett, London. 


3308. SupporTinc Trees, &c., H. C. Frettingham 
London. 


tes.) 
3300. : See Bryary Liquips, J. 


3304. BREECH-LOADING Fire-arms, C. G. Harston, 
London. 

8305. Steam Enarnes, G. W. Price, Baltimore. 

3306. SHor-Makers’ Lasts, A J. Boult.—(L. Arlaud 
France.) 

$307. Speaxtne Tunes, F. E. Pontifex, London. 

3303. ATracHING WINDOW-BLINDs to Rouiers, A. 
and H. A. K. Davis, East Dulwich. 

$309. ATracHinc Door Kyozss to Spixpizs, G. G. 
Potter, London. 

$310. Heatinc Apparatus or Stove, T. H. P. Dennis, 


on. 
~~ ee Persons to Reap, G. J. Darrschmidt, 
ndvun. 
8312. Knitrep or Woven Garments, F. Kob, London. 
3313. Exp.osives, E. and A. Luck, Londun. 
3814. Fittine and Testinc Borers, J. Jackson, 
London. 
3315. Urensit for Heatmxc Water, H. A. Galliers and 
F. Klaerr, London. 
$316. Heatinc Water by Gas, H. A. Galliers and F. 
Klaerr, London. 
8317. a a Vapour Bats, D. M. McIntosh, 
ndon, 
3318. Benprnc TrupeR for Boats, O. Imray.—(J. A. 
Dower, Honolulu.) 
3819, FIRE- -TUBES, R. F. M. Miller, London. 
$320. Securinc Lips to the MouTurreces of Gas 
Rerorts, H. H. Salomuns, London. 
$321. Masooas and Sureicat Dressine, R. Park and 
Sir 8. J. Blane, London. 
3822. Propucinc CHLoring, &c., B. J. B. Mille.—(The 
on a Chemische Industrie, Germany. 
ELectric FLASH-SIGNALLING APPARATUS, E. 8S. 
7 London. 
$824. PHotocrapHic Cameras, C. Sands and J. J. 
Hunter, London, 
$325, INDICATOR and Lock for the Suutrrrs of Proto- 
GRAPHIC DaRK Siipgs, F. Hazeldine, London 
3326. Distintina Water, A. M. Clark.—({P. Oriolle, 


France.) 
— — for Pacxine Licut Articies, 8. W. Abbott, 


ion. 

$328, Toot for Openinc Oysters, A. M. Clark.—(2. 
Andrieu, France.) 

3329. CorrucaTep Furnaces and Fives, 8. Fox, 


ndon, 
3330. Keets of Surps, E. F. Wailes, London. 
3331, Draw-orr and Sarety Vatve Cock, F. 8. Morris 

and E. Field, London. 

3332. Music Stooxs, E. Parr, London. 

=, ~ pote for WINDING Yarn, J. H. Woodward, 

3834. E.ectric Arc Lamps, R. H. Courtenay, London. 

8335. APPLIANCE for PreveNnTING OVERHEAD BROKEN 
gg Wires from Fau.ine, J. M. Baker and 

E. Pollard, London 

$880. Window "FASTENER, H. Kingsbury and A. E. 
Puzey, London. 

8337. Construction of Rart Secrions for Raitways, 
G. Pooley and E, Thompson, London. 

8338. Apparatus for CoLLEcTINe Smoke from Lamps, 
J. Stott, London. 

3339. Raisinc SunKEN Vessets, W. A. Barlow.—(M. 
Moller, Prussia. 

$340. ELecrric Arc Lamps, W. H. Trentham, London. 

8841. InpEx for Letrer-Books, H. H. Lake, (&. 
Spurgin, United States.) 

8842, Heatine the Fsep-water of Stream Borers, H. 
H. Lake.—(F. Shickle, United States.) 

3343, Matcuss, G. E. Norris and W. E. Hi: , London. 

8344, ComBineD Door Mar and Scraper, Messrs. Loris 
and Co., don. 

3345. PaPpERiNnG Nrepies, H. Thomas, London. 

8346. ALLoys of Zinc, F. W. Martino, London. 

8847, Sarery APPLIANCE for Mine Cages, W. Casten- 
dyck, London. 

8348. Foop and Water Trovons for Pouttry, W. 
Harden, London. 
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3349. Apparatus for Actuatinc Ficurgs Usep in 
Rovunpapovuts, A. Waddington, Leeds. 
3350. Easets, M. Browne, Leicester. 
3351. Ruse Sprnxine and Dovsuina ea A. H. 
te and W. J. Gradwell, Manchester. 
Sr H. Lander, Mere. 
m8, _ PARALLEL Vice, J. Evans, sen., Shef- 
3354. ag for Sash Fasteners, C. Price, Wolver- 


3355. Nais for UPHOLSTERING PuRPosEs, J. Hewitt, 
Birkenhead 

3356. Cork DRAWER, W. W. Schofield, Birmingham. 

3357. Knives, W. F. ‘Stanley, South Norwood. 

3358. BLow-pipgs, A. Lovekin, Birmingham. 

3359. ~ <ggapea of Looms for Waavena, J. Booth, 


eo —_—_- Avarm CLock, J. Warmisham, Man- 

chester. 

3361. DRESSING and Breaminc Yarns, W. Robertson 
and J. G. Orchar, Glasgow. 

3362. FASTENING Down een on Surps’ Hatcuss, 
W. Hewitt and T. Dineen, 

= pean Nuts on Botts, J. Roberts, Cumber- 

3364. BREECH-LOADING SMALL-aRMS, T. Woodward, 
Birmingham. 

$365. Bosss for Pututes, &c., G. Tolson, Dewsbury. 

3366. Prana, &c., T. P. Johnstone, Carnbee. 

3367. CoMBINATION State and Drawine-Boarp, R. H. 
shanks, Newcastle-on-Tyne. 

3268. Sarety Lamps for Mins, M. Settle, Manchester. 

a. Empossep, &c., Tires, J. D. Denny, North 

es. 

3370. Bicyeiss, R. P. Scott, Baltimore. 

$371. Sotrrarres, Stups, &c., J. Sadler, London. 

3372. Bicycte Sappies, G. Barker.—(J. Payne, Cali- 
Jornia.) 

3373. Extrncuisainc Burners of Street and other 
Lamps, J. W. Buckley, Liverpool. 

3374. ManuracruRE of Acetic and other Acips, J. 
Whittle, London. 

3375. Giuiets, &c., W. Lund, London. 

3376. MoULDING FLANGED Pipes, F. Witte, Halifax. 

3377. ag for Srrercainc Trousers, &c., E. Parr, 


3378. —_——— for Water in Gas Merers, E. 
Edwards.—{C. Pottier, France. 
3379. Manvracrure of Tin and Terne Pwates, &c., 
omas, London. 
3380. Macuinery for the Manuracture of PLatses 
and bars of Sregt, &c., W. E. Gedge.—(C. M. Piel- 


sticker, Russia.) 

3381. Ums R. Thorne, London. 

3382. Stussine, &c., Frames for Frsrous Mareria.s, 
W. Tatham, Manchester. 

3383. SoREW-TAPPING, &c., W. A. Pearn, Manchester. 

8384. BEVELLING and PLANING Macuines, H. A. Sing- 


run, Glasgow. 

8385. ComeD SPRINGs and Firtrxes, J. H. Weston, 
London. 

3386. Lamps, A. J. Boult.—(J. A. Kumberg, Russia.) 

3387. SEcuRING Trees, &c., to Stakes, &c., W. 
London. 

3388. FrrepLaces, H. geoget re! 

3389. Suet Iron, I. E. Craig, Loni 

3390. FLoat or BEL for Gas eee, J. Stott, 
London. 

3391. Frre-sricss, &c., 8. J. Payne, Romford. 

3392. Benprne the Epces of Meta Puares, W. L. 
Wise.—({J. R. Cummings, United States.) 

$393. ANNEALING Apparatus, J. Lysaght and J. 
Lyssght, Limited, London. 
2394. PHotocraPHic Apparatus, G. F. Redfern.—(C. 
V. Labargé, France.) 

3395. MacHiInE and other Guns, W. A’C. G. Birkin, 
London. 

3396. Carriace Door Firtives, J. Edwards, London. 

3397. Tricycies, H. h, London. 

3398. RecuLatinc the PERATURE of INCUBATORS, 
&c., A. J. Tyler, London. 

= Gowpowper, C. W. Curtis and W. J. Brown, 

jon. 

3400. BREECH-LOADING oem en Srortine Guns 
and Rir.zs, G. Jeffries, Lo: 

3401. GRinDING — Fats mat C Carpine Enornes, J. 
Bullough, 

3402. Gas-MoTOR en, J. Fielding, London. 

3403. ArTacHING Hanpies to Brooms, W. A. Pearn, 

on. 

3404. Presses for the Manvuracture of CovERED 
Buztons, J. R. Green, London. 

3405. Locomotive Enorves, E. Perrett, London. 

3406. Carponare of Soprum, E. F. Trachsel, London. 

3407. Dves, J. Y. Johnson.—{ The Farbenfabriken vorm. 
Friedrich Bayer and Co, Germany.) 
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3408. Sprivc Latcnes for Steeve Links, &c., J. 
Cheshire, ingham. 

3409. SeLr-acTine “ae y Wortley, Oldham. 

3410. Tricyc.es, &., R. Barnicott, Cambridge. 

$411. Stanps for Sonne J. EB — Man- 
chester. 

8412. Copyixe Writines, &c., W. Gibbs, Halifax. 

3413. Harnpentnc Cast Street Teern used in Sirk 
Comas, L. E. and G. F. Priestley, Hal 

3414. Propuctne Fancy Yary, J. A. Greenwood, 


‘ord. 

$415. Rive and Cap Frviseine and Rovine Boxes, J. 
Dawson, Bradford. 

— on Merat Door and Frame, W. Barraclough, 

8417. cer of Cigarettes, &c., on PREPAYMENT 

the Requisite Com, F. C. Lynde and J. Lees, 
Manchester. 

3418. Prorectinc Wires used for ~~ tmeaes E.ec- 
TRIic CurREnrs, M. Settle, Manches' 

3419. Enamet, &c., Kitws for ay "Wane, W. and 
H. , Liv 1. 

3420. Basic RICKS, . A. Jarvis, 

$421. Basic Bricks, CA Jarvis, Salop. 

3422. Rorary Enornes, T. Lambert, London. 

3423. Boxts for Secunrne Nots, B. F. Cocker, London. 

~ — Pavements of Woop, &c., M. 


3425. Facrtitatinc the Reapine of Diat Scaxes, &c., 
H. 8. 8. Watkin, Woqlwich. 
3426, Ice GRIPPER, H. Hobson and W. W. Slack, 
Sheffield. 
.-—- oa of Carpine Enotes, G. and E. Ashworth, 
anc! 
= qd, Srawp, A. C. Burdett.-(H. Durand, 
ew 
-! — for Wives and Spirits, &., V. Tyzack, 


8430. PortaBLe Paper Srretcuer, T. R. Johnston, 
Edinburgh. 


rgh. 

3431. Bune-no.per, E. Richardson, Kendal. 

3432. Borrse Macurves for Rock, &., G. W. Elliott, 
Sheffield. 

8433. Appress and Way-BILt Box for Vans, T. Elcome, 
Margate. : 

3434 ATTACHING CaNDLEs in Lamps, W. Whiston, Bir- 
mingham. 

3435, ry: Fvow of Fiurps, T. Thorpe, White- 
field, and T. G. Marsh, Manchester. 

3436. REARING Gad NURSING INFANTS, &c., W. Hillier, 

Nailsworth. 

3437. Forcine Liquip, A. N. Porteous and R. L. 

Urquhart, Glasgow. 

8438. SORTING GRANULAR Mareriats, J. Y. Johnson.— 
(J. B. F. Trolliet, France. 

3439. Larue Carrier, F. H. Butter, Plumstead. 

3440. Sarery Stirrup, J. Cope, don. 

3441. Steines, Banos, and Betts, F. Vornberger, 
a. 

3442. Rerinine Fiurps, G. & . 

3443. Boomerano Toy, ye F. F. 
Bourdil, France.) ; “ 

8444. CARDBOARD Boxes, &c., W. P. Thompson.—(J. 
Geiger, Germany.) 





$445. Wee. Ria Cieaner for Tricycuss, &c., R. G. 
Owen, London. 

$446. FLEXIBLE Mup-cuarp Tip for TricyciEs, &c., 
R. G. Owen, London. 

$447. Marntarnine VEssELS UPON a Given Courss, J. 


> London. 
$448. Saor Frrine and Brasrine in Mines, F. Brain, 


London. 

3449, TrLEs for Roorme, C. E. Davis, London. 

$450. Unro.uina, &c., TextiLe Fasrics, F. W. Ulrich 
and J. Joyce, London. 

$451. Avromatic Sate and De.ivery of CiGARETTES, 
&c., A. T. Chamberlain, London. 

= Wrepow Sasnes and Frames, J. and F. Loughran, 

ow. 

$458. Toots for Screw-cuttine, J. Norman, Glasgow. 

$454. EsTABLISHING a FLow THROUGH SyPHoNs, E. de 
Pass.—(B. Aimond, France.) 
$455. Compinep Botries and Brusnes for Gum, &c., 
P. Lawrence, London. 

3456. NaME ety Nomper Puate or Lape, H. E. 
Brittin, London. 

$457. FuRNAcss, W. D. Allen, London. 

$458. Jomxine Grass, J. Plenty, Wincanton. 

$459. Giazep Srrucrures and Sxy.icuts, J. Plenty, 
Wincanton. 

3460. Wrsnow1ne Macutnes, T. H. and T. Smith, Iver. 

$461. Ancuors, J. F. Hall and J. Verity, London. 

$462. Putveristnc Macaryss, 8. Collier, London. 

3463. Unrrinc, &c., the Enps of Rartway Rais, J. 
Howard and E. T. Bousfield, London. 

3464, NavicaBLe jVessELs, &c., J. R. Thomson and J. 
H. Biles, Glasgow. 

$465. CarnriaGE Brake Brocks, J. Gardner, Glasgow. 

$466. Preparinc Emvunsions of O1zs, &c., A. Blackie, 
London. 

$467. Desrroyive Insects, &c , A. Clemm, London. 

3468. Sirtine Apparatus, G. Kapler, London. 

$469. VentiINc Apparatus, &c., G. F. Redfern.—(P. 
Prat, France.) 

$470. Derecrine CHemicats in Wine, Sprrit, &c., E. 
Ed —(P. Clair and J. B. Socard, France.) 

—_ Srays, F. E. H. Clark, or 
a eee! Parser Srock, J. D. Tompkins, United 


3473. Gas Enornes, C. Davy, London. 
Sa74. — Deor Lusaicators, R. E. B Crompt 


7m. gaan Lerrers on Woop, C. A. O. Tempel, 
ndaon. 
$543. Breecu-Loapine Rrries, A. Chuchu, London. 


18th March, 1886. 
$544. Hanarna Winpow-sasnes, J. and J. Mason, 


ndon, 
8545. Movine Switcues on Tramways, H. B., Pearce, 
G 


awry London. 
FirE-GRATES, @. Brodie and J. D. Piior, 


Aston. 
8548. REGULATORS for FLurD Morors, J. A. McMullen, 
Hertford. 


3549. Cuisecs, 8S. Warburton, Burly. 

$550. Fastentne LeatHer to Woven Bettina, J. 
Bromhall, Glossop. 

$551. Drawine O118, &c., D. Lane, Bradford. 

$552. SEPARATING AMINES, J. B. Cohen, Manchester. 

8553. CoLOURING JEWELLERY, A. Martin, Birmingham. 

8554. DyNaMO-ELECTRIC W. Hartnell, 


iw. 
3546. Marcx-Box, L. 
3547. 


MACHINES, 


8. 

$555. TREATING Woot, A. B. O'Connor and J. H. 
Wilson, London. 

$556. Makine SucaR by Execrrocysis, E. Fahrig, 
Manchester. 

$557. DETECTING FRAUDULENT TRANSFER Of RalLway 
Tickets, J. Crompton, Farnworth. 

3558. Textite Drivinc Banps or Bexts, I. Jackson, 
Manchester. 

3559. Coupiine, &c., 
Adams, London. 

3560. GuLties and Drain Traps, J. W. Dyson, New- 
castle-on-Tyne. 

8561. Knire for Cork-cutrixac Macaines, J. F. 

ussell, London. 
3562. — Carpets, W. and R. J.C. Mitchell, Man- 


ches: 
$563. ll Castor, J. E. Beanland and W. Sutcliffe, 
Halifax. 
7 See Cuurcues, W. H. and F, C. W. Latham, 
to 
8565. Tissuz Copymne Process, T. jy Whitefield. 
3566. Wrapper for Prorecrinc Goons, E. Sherring, 


Manchester. 
3567. ang oe Heat of Kiins, T. Stanway and 8, 


Raitway Carriaces, E. J. 





A. Kyle, London. 
3475. DYNAMO-ELECTRIC Macutnes, R. E. B. Crompton, 


ndon. 

8476. Garvan Batrertss, A. Schanschieff and G. R. 
oo. London. 

. Depositinc Apraratus, W. H. Punchard.—(W. 
c. *Punchard, South America. 

$478. DepostTiNe APPARATUS. W. H. Punchard. Ww. 
C. Punchard, South America ) 

12th March, 1886. 

3479. Srup and Sourraire, T. E. Rennie, Sheffi<ld. 

$480. Preumatic Door Sprines and Cxecss, G. F. 
Newman, Birmingham. 

$481. Locks and Latcues. H. T. Owens, Birmingham. 

8482. Manuracrunine Carps used in PsEPARING 
Frsrovus Materias, C. Moseley, Manchester. 

$483. Frvisninc Srockiwette Fasaics, G. Lendrum 
and D. F. Cocks, Hudderstield. 

$484. Sock for Boots and Suors, T. Barker, Halifax. 

3485. Froe Pap and Prorecror for ANIMALS, R. Revell, 


Leicester. 

3486. Ree.inc Sxeins of Tareap, &c., T. Coleby, 
Manchester, 

$487. Batt Centre Heaps for Bicycves, 8. Goodby, 
Wclverhampton. 

3488. StRaiGHTENING TRrovsER Leos, &., J. J. Bennett, 
Southam 


pton. 

— — Cuarns, Bexts, &c., W. Birch, Man- 

3490. Geaesenen, Se, Carns, M. Krause.—(M. Krause, 
Germany.) 

3491. es A F. Taylor, London. 

$492. Sotip Firesricx Backs for Grates, &., F. 
Moore and W. J. Fieldhouse, Birmingham. 

$493. eae Frour from Waeat, &c., R. 8. 
MacAdam and J. e, Limerick. 

3494. PreseRvinc AnimaAL and VEGETABLE SUBSTANCES, 
A. T. Wedelin, London. 

$495. TrEaTInc HypRocaRBon OIL, &c., L. M. Becker, 
London. 

$496 Kwitrep Fasrics, J Tebbutt, London. 

3497. Rupper ATracuMent, J. D. Hickman, London. 

3498. Castinc Meta in Curt Movutps, E. Fox, 
London. 

$499. Smact-sizep Swircues for ELectric Licrtine, 
G. Lowdon, Dundee. 

3500. CiGsaretre Makino Macutses, G. H. Smith, 
London. 

$501. KeyLess Watcnes, J. Phillips, Birmingham. 

$502. Lips of Tea and Correz Pots, A. Hopkinson, 
London. 

3503. Rattway Waocon Covpttnes, F., J. K., F. jun., 
and B. G. F. Golightly, London. 

$504. Suvkinc Saarts, ConstrucTina FoouNDATIONS, 
&c., F. H. Poetsch, London. 

3505. Temporary Tupsine, &., F. H. Poetsch, 
London. 

8506. RarLway and Tramway PassENGER CARRIAGES, 
G. C. Rice, London. 

8507. Ciutcs, C. 8. Scott, Cadiz. 

3508. Evecrric Liost Fittines, R. E. B. Crompton 
and W. A. Kyle, London. 

$509. Wire Strainer, F. B. W. Malet, London. 

$510. Pitaninc Metats on the Larue, W. Bulck, 
London. 

8511. Tanyine Sxrns, J. 8. nag eee vy London. 

3512. Lusricant, E. J. Digby, 

3513. Stzam BorLep and Inox Toomnm, E. J. Digby, 
London. 

8514. ag ey and Po.isHinc Powpers, E. J. 


by, 
8515. Deasmsos I Pavinos, A. J. we. London. 
3516. Hoipers for Incanpgescent Evecrric Lamps, A. 


wan, London. 
ssir, M Mrerors, J.J. Hooker, Stockton-on-Tees. 
7 ae “ Composition, B. J. Hicks and J. 


pe od gid &c., for Recerracies, L. Rogers, 


8520. Locks, &c., F. J. Biggs, Lon 

3521. Dag vm ng and Pedi nme a W. 8. All- 

3522. Gas Ewornes. J. Atkinson, London. 

3523. wo pe meg E. Edwards.—(P. Claire and J. B. 
Socard, Fi 

3524. Daneeaseae Pompma Enoines, A. Boyd, 


London. 

-_. a for Grinpina, &c., G. McPherson, jun , 

3526. swine Macuryes, A. McCaul, Glasgow. 

3527. FIRE-EXTINGUISHING APPARATUS, K. McLennan, 
London. 

3528. FisH-Hooxs, W. A Adams, London. 

3529. Wacons, A. 8. Hill, London. 

3530. Lamp Grasses, A. J. Boult.(F. W. Rosenow, 


Germany.) 
a Onxancesrixe Tuv-pLate, Lady F. L. C. Eden, 
8532. —— the Fiow, &c., of Size, J. Hibbert, 


8583. ——_- for Carriaces, J. Briggs and J. 
Jenkin, Halifax. 

3534. Hoops of Canriaces, F. Davis & E. G. Benford, 
London. 

3535. Acovatic TeLepHoses, H. G. Ellery and J. T. 
Gent, London. 

3536. Hotper for Lawy-Texnis Rackets, G. F. Twist, 


London. 
$537. Spixep Daums,J.H Vavasseur, London. 
8538, Permanent Way of Raitways, A. T. G. Brown, 
got and J. Mackenzie, pia 
8589. Maxrno Biscorts, E. Carr, Lon 
3540, Eecrric Foss, A. M. Clark.—{La 1 Société Scola et 


Ruggieri, France.) 
3541. Pincu-pars, H. H. Lake.—(M. A. Sheldon, 
United States.) 





3568. CABLES, A. "Vogt, London. 
. ConsTRUCTING WALL Bonps, &c., J. Dyson, 
ovale field. 
3570. Mournpieces for Speakine Tuses, J. B. Clayton, 


ndon. 
8571. SionBoarps, &c., F. McIlvenna and W. Thomp- 


son, Live: 

3572. ExamMectine Mareru., W. P. Thompson.—{J. 
A. Pond, New Zealand. 

$573. Lerrer Fives, J. 8. Remer, Liverpool. 

3574. Reorsterine, &c., Liquips, G. Broadhead, 
London, 

3575. ConrTroLttinc Sorpiy of Liquips, W. 
London. 

on Musso Rest, J. G. Stephens, Glasgow. 

DEPOLARISING Exectric Barrerizs, A. C. Hen- 


Davies, 


deremn, —(B. Bazin, France.) 

8578. Gunpowper, A. H Burford, London. 
79. Curtina Inpices in Books, &c., P. 
London. 

3580, Execution of Criminazs, J. J. de Z Marshall, 
London. 

$581. ArntiriciaL Fvet, J. A. Yeadon and R. Middle- 
ton, Leeds. 


2, , 

8582. Drytne Coat, &c., J. A. Yeadon and R. Middle- 
ton, Leeds. 

$583. Frames of Carriace Winpows, A. Lehmann and 
8. H. Fitch, London. 

3584. Consumino Smoke in Boriers, &c., H. McDowell, 
London. 

3585. Orgratinc Vatves of HyprocaRBon ENGINEs, 
&c., J. J. R. Humes, London. 

3586. Warertno-cans, R. Foster, Birmingham. 

8587. Vipratinac E.ecrraic Motors, A. L. Parcelle, 
London.—1llth August, 1885. 

3538. Raitway, &c., Brakes, W. H. Beck.—(C. J. 
Biraud, France.) 

3589. Gravity Draa, J. T. Graham, London. 

3590. VenTitaTine Close Carriages, J, T. 
London. 

OpentnG INTERNALLY StopPpeReD Bort es, J 
Richardson, London. 

$592. ILLUMiNant Appliances for Burners, O. Iraray. 
—+({C. A. von Welsbach, Austria.) 

$593. Gunrowper, O. Bowen, A. 8. Tomkins, and J. 
Cobeldick, London. 

$594. Giass Hypromerers, 8. A. and A. J. Calderare, 
London. 

$595. Motive Power Ostarnep by Sprinos, B, M. 
Piumb.—(#. B. Marchand, “y States.) 

3596. Transport SysTem, M. Stanley and H. 8. 
Wellcome, London. 

3597. WaTER-cLosets, J. Lawson, London. 

3598. Evecrricat Switcues, H. W. Edlin, London. 

3599. Securinc Spokes to Rims of Ve.ocirepges, W. 

wn, London. 

3600. Paps used in Soro Horses, L. Vincent, 
London. 

3601. Parts of the Pernmawenr Way of Raitways, J. 
H. Tozer and W. Tozer, London. 

3602. Raitway CARRIAGE Lamps, J. N. Flatau, W. 
Fiatau, and A. D, Turner, London. 

3603. FRuSHENING Breer, H. H. Lake.-+J. W. Noll, 
Germany.) 

$604. Sarety Friction Ciutcuegs, A. Brown, London. 

8605. ConTroLiinc Exectric Currents, J. Y. John- 
son.—{B. A. G. Street and A. L. W. Desruelies, vanes) 

3606. Fotpine Carriaces for InvaLivs, &€., J. 

Johnson.—(V. Dougny, France.) 


15th March, 1886. 


= Hort-waTer Orrcu.atine Borers, &c., T. Wood, 
tapleton. 

8608. TuHERMIne Woop, T. Purves, pemenioes tee. 
3602, Vacuum Pans, J. D, Scott and A. Scott, Gi 

8610. Movine Doors or Vatves, J. A. Mel 7, 


lasgow. 

3611. Sreps of Venicies, T. Woodhead, Bradford. 

3612. Piva Vatves, J. 8. Barraclough and J. W. Scho- 
field, Halifax. 

3613, SASH Fasteners, H. Hawkins, Beetaghem. 

3614. WicKET-KEEPING GAUNTLET, A. and A. 
Shrewsbury, see 

$615. Striker for Locks, &c., C. Fellows, Wolver- 
hampton. 

3616. MepicinaL Compounn, E. C. Hodgson, Dublin. 

8617. Taps, C. A. Tew, wick, 

8618, Drivine the Tuses of Rino Spinnino Frames, 

Naylor and Co. and J. 
3619. AppLymnc Batu Bearrnas to WasuINe MACHINES, 


R. Moore, 
- Moore, 


Lawrence, 


Graham, 


Silsden. 
3620. Sarety Supe for MaNotE Boa: 


and J. Newton, Longpy “4 

$622. Hert Tips for Boors and Suogs, F. W. Rosser, 
Birming! 

3623. Gas REGULATORS, J. F. Simmance and C. R. 
Bellamy, Liscard. 

86z4. Suarts of Picks or other Tooxs, A, E. Stayner, 
near Sheffield. 

$625. Barometers, 8, A. de Normanville, London. 

3626. Water cLosets, Urinats, &c., W. Berridge, 


Windsor, 
8627. — Frames, B. W. Russell and T. Huxky, 
on. 
3628. a H. E. J. Selwig and B. C. A. C. 
3629. FORNACEs of STeaM Borers, &c., T. Mudd, 
Liverpool 
3630. Dummy Ports for Tramways, A. Dickenson, 


8631. PeA-SHELLING Macnrnes, L. Thies, London. 
8632. GLowina Powper, L, A. Groth.—{. Beckstein, 


Germany.) 
$633. Horsesnogs, W. Body, Ashford. 





SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


834,400. Journnat-Box, Robert W. Traylor, Richmond, 
Va.— Filed December 21st, 1885. 
Claim.— In a journal or bearing, the combination of 
the brass bearing with a lead covering upon its bearing 
surface and w thereto, and with a Babbit cover- 





ing or surface upon the lead covering and welded 
rero, the three metals being thus welded together, 
substantially as set forth. 


334,598. Sream STEERING GEAR FoR VESSELS, A. J. 
eg] Liverpool, England,—Filed November 


Cain). ‘The combination of the worm, which 
can move endwise and also be rotated, the toothed 
arc into which the worm gears, and which is attached 
to the quadrant or tiller of a rudder, and spring or 
buffer mechanism, which allows the worm to move 
endwise whenever excessive strain comes on the 
rudder and brings it back to its normal ition so 
soon as the excessive strain is relieved, substantially 
as described. (2) The combination of the toothed arc 


334,593 











attached to the quadrant or tiller of a rudder, the 
worm gearing therewith, and also capable of endwise 
movement, meg B piston on the axis of worm working in 
a control cylinder filled with liquid, and the regula 


toothed are A, the worm B, the roller bearing O. for 
supporting the worm, the piston C on the axis of the 
worm, the cylinder D, with opening H at its centre 
for meade of liquid, and the cylinders E, fitted with 

inward by springs G, substantially 
as described. 


334,623. Traction Exorne, Loyal C. Taber, Dan en. 
assignor to Wood, Taber, ‘and Morse, Eaton, N.Y.— 
Filed October 19 th, 1885. 

Claim.—In a traction engine, the combination, with 
the four carrying wheels and their axles, of two 
compensating gears, one on each axle, an oscillatory 
countershaft supported at its oscillatory end in a 





bearing mounted on the forward or steering axle, and 
a train of gears extending from the driving shaft to 
the two ay ae, Se ee 
to all the carrying wheels propelling power respondent 
to the various speeds of motion required of the several 
eo in travelling around curves, substantially as 
set forth, 


334,815. Reversipte Latcu, William E. Sparks 
New Haven, Conn.—Filed October 5th, 1885. 
Claim.—{1) In a knob-latch, the combination of the 
hub B, the slide C, the lever D, hung upon said slide, 
latch-bolt H, with which said lever engages, and a 
spring E, with the dog I, » hung within 1 cate 80 as 
to swing free w yt. own ner ty in a vert =r 
and adaj latch-bolt when 
upright waten or be re bo tehenned therefrom by its own 








when the case is inverted, substantially as 
described. (2) The combination of the hi hub B, the aiide 
C, the lever D, hung w said slide, the he spring E, the 
latch-bolt engaged wi lever, and a dog I, hung 
to said slide so as to swing freely by its own gravity 
in a vertical plane, and ada) to e bolt 
from by its own gravity who position or turn there- 
from by its own whan th the case is inverted, 
substantially as an 6 purpose described. 


gravit; 
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OUR COMPETITORS IN IRON SHIPBUILDING. 
By Captain GAMBIER, R.N. 
No, I. 

Tux serious depression which has now extended for 
several years over the iron shipbuilding industries of 
England and Scotland demands anxious thought by the 
nation at large; and though the effect of this diminu- 
tion has only as yet been practically felt by the classes 
immediately concerned, still the day is rapidly draw- 
ing near when our inability, not only to t the 
foreign shipbuilder, but even to keep pace with him, 
may assume the proportions of a national disaster. It is 
useless to cry “ Peace, peace!” when there is no peace, 
and nothing can be more fatal than to continue to bolster 
ourselves up with the idea that good times will return— 
by which expression we intend to convey the impression 
that, in the whirligig of time, and through causes which 
no one can explain, England is once more to be in that 

ition in which her vast means and resources, and all 
em superiority of mechanism and appliances, placed her 
some twelve or fifteen years ago, not alone in iron ship- 
building, but in many other industries which are now 
feeling the pinch of foreign competition. The most casual 
observer must be struck by such simple facts as the 
falling off in the tonnage built from one decade to another 
in any of our great shipbuilding centres. If a retail 
grocer finds his business diminish to less than one-third 
of what he was wont to do, he and his friends predict 
bankruptcy for him. If all the other grocers in the same 
town are in the same plight, it means that the grocery 
business, as conducted by these particular individuals, is a 
losing concern, and that there is something morally and 
radically wrong, which is driving their customers away to 
buy their stores elsewhere. But to our large industries 
we shrink from applying this obvious reasoning. We 
endeavour to satisfy ourselves with fine phrases, and tal 
of over-production and similar expressions. We dare not 
face our own dishonesty and recklessness of living, but 
prefer to patch up our wounds with any doctrinaire plaister 
we find to hand. The shipbuilding trade is in no way 
different to the case of the rs, and it is nothing but 
blindness and infatuation that failsto grasp this self-evident 
proposition. However, it is not within the scope or the 
intention of this article to discuss the folly of strikes, the 
prime, but by no means only cause of our failure. The 
intelligent working man can look back over a painful retro- 
spect of ten years, and can gauge for himself how much he 
has benefitted by endeavouring to force the natural laws of 
supply and demand. As he stands shivering and half- 
starved in the windy streets, “looking for a job,” he has 
ample time to reflect on the blessings that have been 
showered on him by agitators and soi-disant benefactors 
sprung from his own class; and so bitter must be the 
reflection that one would shrink from rendering it 
any harder by that bitterest of all remarks—*T told 
you so.” Nor could one presume to give advice, but, 
as probably the best and surest remedy, to set forth 
the tale in simple and unvarnished language, as to how 
one great industry, that of shipbuilding, has been taken 
from him, and how it is that he has fallen from a position 
of comfort to one of positive want. It is clearly not from 
over-production that England finds her shipbuildin, 
yards now ——— idle. The wants of the worl 
continue, and if it had not been so, this industry could 
not have risen in foreign lands and have become a 
competitor, Unless we were building badly or too dear— 
that is, dearer than we had a right to demand—it is 
incontrovertible that those requiring vessels would have 
continued to deal with us. But a time arrived when the 
buying public saw no object in contributing any longer to 
the inflated prosperity of a few; or in other words, those 
who nel an iron vessel, or the Government that 
required an ironclad, did not consider it one of the 
immutable laws of nature that the owners of British 
shipbuilding yards should every one of them build himself 
a , and that every boiler maker and rivetter should 
habitually live in a style exceeding in luxury, say, a 
doctor, a lawyer, or a responsible clerk in a bank, through 
whose hands thousands of pounds daily, So these 
purchasers, both home and foreign, to look about 
them, and it is the object of this article to show what 
the result of this looking about was, and how it trans 
planted an enormous amount of work direct from our yards 
to the shores of a foreign sea, and also to demonstrate how 
irretrievably lost is, at all events, that portion of this 
industry to England, through economic and far reachin 
laws which will work their ends to the end of the world, 
in spite of all strikes, in spite of all Socialistic legislation ; 
laws which have, within the memory of man, shifted 
centres of trade and commerce from one end of the earth 
to another, leaving populations who disregard them to 
starve and sink into insignificance, but showering blessings 
on those who still obey them. 

The example which it is desired to take in this article as 
illustrative of the above remarks is the iron shipbuildin 
trade of Italy. Ten years ago it would have seem 
ludicrous to the builders on the Clyde had they been told 
that a country which had no coal worth speaking of, and 
where iron, though abundant, was difficult to get at, and 
where, moreover, not half a dozen men knew how to do the 
simplest iron shipbuilding job, would, in the course of 
those years, not only beat them in quality, but in price, and 
would be turning out the largest, the most powerful, and 
the best built vessels in the world. Such, however, is the 
case, The rise of iron shipbuilding in Italy is almost a 
romance. It owes its origin to the far-seeing efforts of 
Italy’s greatest statesman, Cavour, and it is remarkable 
that this wonderful man based his reasons for wishing to 
develope shipbuilding in Italy on two facts which have 
since been amply borne out, and demonstrate how extra- 
ordinary was his insight into matters that one would 
imagine to have lain beyond the scope of a man occupi 
as he was in the vast scheme of creating a kingdom. These 
facts were, first, that Italy must imperatively become a mari- 
time Power, and secondly, that wages and the cost of livin 
in England were so high and extravagant that the act 





price of ships built could bear no just proportion to their 
value, and that consequently other nations should look 
about for themselves and begin to build on their own 
account. He further held the view that the drunken- 
ness of England and Scotland, and their tendency to re- 
se the evils of these bad habits by sophistical legislation, 

rought about through trade combinations, would result in 
the loss of some, if not of all, of England’s chief industries, 
especially as he foresaw the time when growing Radicalism 
would bring still more political pressure on these t 
economic questions from a socialistic point of view. ese 
opinions Cavour expressed not long before his death. 
It was in the year 1860, one of the most stirring in Italy’s 
history, that Cavour, the only man whose hand was power- 
ful enough to guide the destinies of his country, formed 
the resolve that she should become a naval Power. Irri- 
tated by the meddlesome interference of France, whose 
fleet, by its presence, prevented his attacking Gaeta by sea, 
he is said to have resolved that such an intolerable state of 
affairs should not remain for ever possible. But it was 
uphill work—for his country was too poor to buy, and not 
in a position to build ships. However, he knew there 
must be a beginning in all things, and not daunted by the 
difficulties before him, he thought him of two Italians, by 
name Orlando, who at that time had put up a small work- 
shop at Pila, near Genoa, and were endeavouring to per- 
suade their countrymen that they were as well able as the 
English to make locomotive engines, and at a better price, 
pom had already succeeded in carrying out one or two 
contracts with satisfaction to all parties. Cavour sent for 
these men, and with that promptitude which marked 
everything he did, instructed them to build an iron vessel. 
“Italy now only builds wooden ships,” said Cavour to the 
brothers Orlando, “is there any reason why she should 
not build iron ones?’ “None, your Excellency,” replied 
the Orlandi. “Then will you undertake to build a vessel, 


k | say, of 1000 tons, suitable for Italian trade, and with the 


least possible consumption of coal, as we have no coal in 
Italy.” ‘“ But as to price?” asked the brothers, “for we can- 
not compete with England at present ; we have neither the 
necessary plant nor the raw material.” ‘Send in your esti- 
mates and your plans,” replied Cavour, “this is a national 
matter, and I shall take care that my colleagues of the 
Ministry accept your tender. But be honest—remember 
you are working for your country—be honest above all, and 
more work will come to you than you dream of.” So the 
ar were drawn, and were ores ts and one of the 

rothers repaired to the Clyde to study the most economical 
kind of marine engine and boiler, whilst the other re- 
mained in Italy and got the material together. But un- 
fortunately for Italy and the Orlandi, the great states- 
man died before these a were finally com- 
pleted, and was followed by Ricasoli and Ratazzi, under 
whom a period of acute political and ministerial jobbery 
set in, which ended in the cancelling of Cavour’s order to 
the Orlandi, and the attempt to build the iron ship by the 
Government itself. The vessel was finally built, but cost 
so preposterous a sum that even these patriots did not 
venture to begin another, and iron shipbuilding in Italy 
was proclaimed a failure. But the Orlandi were not to be 
disheartened, and having collected much material, and not 
knowing what to do with it, set to work and built an iron 
dredger, and then tendered to dredge the harbour of 
Genoa for the sum of 1°25f. per cubic metre, the rate at 
that time being paid by the harbour authorities—probably 
to some of their friends—being actually 18f. per cubic 
metre. It is instructive that at even this surprisingly 
reduced rate the Orlandi had great difficulty in securing 
the dredging contract. This dredger was the first iron 
vessel of any kind built in Italy. The last is the Lepanto, 
one of the largest and most heavily armed vessels in the 
world—larger than anything in England’s Navy, and 
actually built and completed by these same brothers, By 
indefatigable energy and perseverance, the brothers Or- 
lando went on from smaller to greater thin At first 
they undertook trifling repairs to iron vessels, which was 
a great advantage to vessels trading in those parts, as 
before that time the only available places in the Mediter- 
ranean for work of that kind were Malta or Marseilles, 
the latter never popular through the bad quality of the 
work. By the year 1866 the firm of Orlando had made 
good pro with the general improvement of affairs in 

taly. e French had finally withdrawn from Italy, and 
the Italians began to breathe more freely. The Bank of 
Italy had been established, and credit became available for 
large commercial enterprises. Butin the midst of this the 
Austrian war broke out, and with the defeat of the Italian 
Navy at Lissa, Ricasoli, who was again Prime Minister, 
bethought him of Cavour’s idea of creating an Italian built 
navy. The Government, therefore, under certain stipula- 
tions, ceded a part of the port of Leghorn, called San Rocco, 
to the firm of Orlando Brothers. The site when taken 
over by the Orlandi was 53,000 square yards, and had not 
a single covered workshop or storehouse. It now mea- 
sures 87,000 square y: with an enclosed basin of 
deep draft of over 50,000 square yards. The covered 
buildings and workshops cover 25,000 square yards, 
and in the place of the small slip originally there, and 
only capable of carryin a vessel of 250ft. long, there are 
now seven—five for building and two for repairing. On 
one of these five slips was built the Lepanto, above named, 
measuring over 500ft. long. But in addition to these slips 
there is at San Rocco ample space to construct seven or 
eight first-class slips, and all within easy reach of the work- 
shops, so that without the least strain on the resources of 
the yard, or a for want of space, no fewer than 
thirteen or fourteen of the largest vessels might be built at 
thesame time. Nor is this expansion confined to mere space 
alone. In every detail, in the erecting of furnaces, in the 
machinery for plate rolling or planing, in the s for 
berths in the basin and the storage of material, in the 
mast-house and timber-yards, down to the joiners’ and 


ed | plumbers’ shops, provision has been made for taking 


in hand this vast amount of work at one and the 
same time, whilst the aptitude and intelligence of the 
local workmen would render it easy to quadruple the 
number of hands employed in a very short time. The 





workmen are exclusively Italians, and for the most 
part natives of Leghorn. The population of Leghorn 
is quite unique—unlike their brethren of any other 
part of Italy—and are more intelligent and of finer 
physique. Taken man for man they would compare 
favourably with any race of men in Europe, and are 
capable of doing a hard day’s work as well as the best 
British navvy. They are a mixed race, largely crossed 
with Northern and Austrian blood, and, above all, they 
have the immeasurable advantage of being sober and 
industrious. When later on their rates of pay are dis- 
cussed, it will be seen that our shipbuilders are thus heavily 
handicapped; whilst at the same time it is unhesitatingly 
asserted that the Leghorn workman is himself better 
off in every respect than his British mate, and that 
his home is in every way happier. The result is that 
they turn out better and cheaper work than we do in 
England. It is no use mincing matters, and it is no use 
trying to smooth things over, and make it pleasant for 
the British working man. Facts are stubborn things, 
and statements are either capable of proof or disproof. 
Take, for example, the building of the Birmania, a vessel 
of 5000 tons, built by the Orlandi for the Rubattino 
Company, for which public tenders were invited. The 
rates of. wi for the hands employed were as fol- 
lows—redu into English money—and show so far 
lower a proportionate scale to rates obtaining in England 
that the cost of construction must be obviously greatly 
diminished :— 
For working day of ten hours, 





Nature of work. 





Ist Class. | 2nd Class. 


| | 


| 








| 
| 
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| 8rd Class, 

Modellers ... 

Fitters até | 

jy ne 

I i ckca. ac © ne | 

Boiler-makers ... : 

Facer ae i 

- ae | 

Engineers and firemen ...| | 

Apprentices and boys... | | i 
! 


In addition probably one-half or two-thirds of the work was 
iece-work. These men earned considerably higher wages. 

e same scale of payment was also calculated upon in 
the Government contracts for building several torpedo 
boats after the models of White of Cowes, which were 
also publicly tendered for. But the instructive part of 
this matter is yet to come. Whereas our shipbuilders 
would have had the raw material, as it were, lying at their 
doors, every particle of metal employed in the con- 
struction of these vessels in Italy had to be imported from 
England, Germany, or Spain, and had to pay an ad valorem 
duty of 13 per cent., and yet we are beaten in Italy. 
Whence comes the difference? Is it in better work- 
manship or better machinery? And here, par parenthése, 
it may be remarked that the Italian firm were unable 
to place the contract for a considerable portion of the 
manufactured iron and steel required for this work in Eng- 
land, though most anxious to do so by reason of the 
cheaper sea freight than to bring it by rail from 
pegs | over the St. Gothard. Not only was the German 
iron and steel cheaper than the English in spite of the 
extra cost of transit, but was of better quality. A further 
fact bearing on this subject is also not one for pleasant 
reflection. The Orlandi have been recently building a 
torpedo ram for the Italian Government, and the strictest 
surveillance is exercised by Government officials as to 
the material employed. A very large quantity of a 
certain standard of bar steel was required for making 
rivets, &c., and again the contract has been carried off by 
the Germans, and the bars of the necessary tensile standard 
may be seen lying at San Rocco. The quality at the price 
was too high for any English firm. It did not pay them 
to make it so good. 
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THE ROYAL INSTITUTION. 


IMPURITIES IN METALS. 


On Thursday, February 11th, Professor W. C. Roberts-Austen, 
F.R.S., delivered his third lecture upon “ Impurities in Metals.” 
He said that he would first consider how molten masses of 
metals deal with the impurities they may contain. Lead in 
gold seems to be uniformly distributed, and the same is the case 
with alloys of lead and arsenic; but such is not the case with all 
alloys; some metals tend to throw out impurities, just as the 
ice in freezing water tends to do the same with certain aqueous 
impurities. Matthieson years ago, in the theatre of the Royal 
Institution, gave evidence in relation to some alloys which are 
uniform and others which are not so. In the latter case the 
metals seem to drive the impurities towards the centre of the 
mass. In this way what the alchemists 
called “the regulus of Venus,” which is 
an alloy of copper and antimony, tends to 
reject lead by driving it to the centre. 
Professor Roberts-Austen illustrated this 
by placing a disc composed of the said 
three metals in the focus of the objective 
of the electric lamp; and when he pushed 
the centre of the disc, as represented in 
the accompanying cut, it fell out, leaving 
the representation upon the screen of the exterior ring of alloy, 
which had thus rejected the lead. Iron in the Bessemer ingot, 
he said, behaves somewhat in the same way—the sulphur and 
phosphorus are driven to the centre of the mass, and for good 
iron the exterior portion only should be utilised. Iron contain- 
ing carbon in solution allows it to separate in graphitic form, 
unless the cooling be rapid; in the latter case white iron is the 
result. Cast iron and steel have mechanical and physical differ- 
ences, He illustrated this by calling attention to a section of a 
hollow propeller shaft, made of compressed steel, and said that 
if a shaft of the same strength were to be made of t iron 
it would have to be 28 per cent. heavier, and solid. He said 
that there is no _— hard-and-fast line between the different 
kinds of iron and —wrought iron contains 7% per cent., or _ 
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a little over, of carbon; watch-springs contains about ;'; per 
cent., and the dies used at the Mint ,4. The accompanying 
table, he said, gives some idea of the relative proportions :— 


























| Tron, Steel. | Cast iron. 
Per cent. | Per cent. Per cent. 
Bergmann, 1781.. me 012 ; 
Modern view .. oe of Ot0015 O15tol5 | 15to8s 
Cast Iron. 
Grey. | Mottled. | White. 
Percent. | Percent. | Per cent. 
Combined .. .. .. .. os | (143 | AT 
Carbon, graphitic or free.. .. 8°40 0=— | 2°02 0°12 
Be .. as oo 3°48 3°45 3°29 
ee ois 14 | 1°93 
Ouarbon, graphitic or free.. 245 | 150 | 0°55 
Total .. 2°63 | 2°64 2°48 


| 
The speaker next stated that Reaumur, in 1722, first noticed 
the black spot produced upon iron by nitric acid, and Bergmann, 
in 1781, made known that carbonic acid would give up carbon to 
iron. Clouet, in 1796, made steel by heating a diamond in an 
iron crucible. But the results of such experiments varied 
greatly in different hands, and left the question open whether 
furnace gases might not have had a share in the results. In 
1815 Mr. W. H. Pepys, a working cutler and a member of the 
Cutlers’ Society of London, was the first to exclude furnace 
gases from the experimental solution of the problem. He heated 
an iron wire with an electrical battery, keeping the wire from 
contact with air, and by bringing the hot wire in contact with a 
diamond, made steel, thus setting the problem to rest for ever. 
Margueritte showed, in 1865, that contact with carbon is suffi- 
cient to produce the carbonisation of iron. He placed three 
diamonds on a thin film of iron, displaced by hydrogen 
the air in the containing-tube, and when the arrangement 
was heated the diamonds fused their way through the iron. 
He (Professor Roberts-Austen) had repeated Margueritte’s 
experiment at the Mint, the furnaces at the Royal Institution 
not being suitable for the work, and he would show them the 
result in the piece of iron through which the diamonds had 
passed, turning some of it into steel, He added that he would, 
however, perform the experi- 
ment of turning malleable iron 
into steel by means of diamond 
\ dust, in such a way that it 
j should be visible to all present. 
He then took the glass vessel 

A A B, in which descended the 
battery terminal wires E E, con- 











Eye nected at the ends by the loop 
of fine malleable iron wire H. 

UH The little vessel K below con- 

x we tained diamond dust. The glass 


vessel could have been exhausted 
of air if desired, but he said that 
he did not exhaust it simply 
because it would complicate the 
experiment. The loop H was 
B then made white hot by an elec- 
trical current, and brought into 
contact with the diamond dust 
K, when it at once fused into 
globules, where the contact was 
established. The speaker said 
that he could heat the globules, cool them under mercury, and 
then show that they would scratch glass, consequently that 
they consisted of true steel; but he thought that the time 
allotted for the lecture could be better utilised. He then said 
that he would exhibit a method of separating carbon in the 
sooty form from iron in a way not perhaps generally known. 
He took a little square plate of compressed fused chloride of 
silver, as transparent as glass, and on it placed a fragment of 
steel; then upon both he dropped a little hydrochloric acid ; the 
piece of iron was then slowly dissolved into chloride of iron, and 
the carbon, he said, was left in the sooty deposit remaining. 
As to the probable relations between carbon and iron, conflicting 
evidence was given by chemists, but Sir Frederick Abel had 
satisfied himself that under certain conditions a carbide was 
formed. In hard steel, however, appearances seemed to indicate 
that the carbon was in actual solution. 

The lecturer added that a few years ago the Institute of 
Mechanical Engineers appointed a committee to investigate the 
properties of steel, and that some of the experiments of the com- 
mittee had been anticipated by Reaumur in 1722. Reaumur 
proved that steel gave out no gases when heated in a Torricellian 
vacuum. At present, he said, it is not absolutely necessary to 
resort to chemical analysis to determine the constituents of 
different varieties of steel, for Professor Hughes has devised a 
plan of classifying steel by measuring its magnetic capacity, a 
quality which depends mainly upon the amount of carbon it 
contains. 

On Thursday, February 18th, Professor Roberts-Austen, F.R.S., 
delivered his fourth and last lecture on the above subject 
at the Royal Institution. He said that the subjecting of 
metal wires to incessant vibratory strains until breakage is 
effected, and registering the number of vibrations given 
until that point is reached, will sometimes indicate the 
presence of impurities in such minute proportions as to be 
altogether beyond the range of discovery by chemical analysis. 
In order to remove certain impurities from metals, it is some- 
times necessary to add other impurities to them, in order 
to give an inducement to quit to the impurities originally pre- 
sent; thus arsenic has sometimes to be added to copper, to help 
to get rid of nickel or cobalt. Zinc is sometimes added to 
molten lead, and the zinc, rising through the lead, will carry up 
with it any silver present in the latter metal, leaving the 
“ mother lead,” if so it may be called, sensibly purer; the silver 
is afterwards separated from the zinc. 

The ancients believed that nature is the great purifier of 
metals, and that by the long agency of time and heat, she 
gradually transforms the baser metals into gold; they also 
delieved that man arrests this beneficent process by digging the 
latter metals prematurely out of the ground. Chlorination, or 
“ trial by cement,” was known to the alchemists. If gold con- 
tains just enough silver to destroy its colour, they found that 
the colour is restored by heating it for seven or eight days in 
contact with clay, earth, salt, and vinegar. The chlorine formed 
attacks the silver and carries it off as chloride, leaving the gold 
unacted upon, because chloride of gold cannot exist at a red 
heat. When an alloy of silver and gold is heated in a current 
of dry chlorine, chloride of silver is separated, and the gold 
remains, He then took some gold made brittle by an admixture 





of lead, melted the alloy, and sent a current of chlorine through | bee 


it under pressure. The volatile chloride of lead separated, and 


the remaining gold was rendered malleable. In the year 1869, 
he said, he purified £40,000 worth of gold at the Mint by this 
process, He next took a solution of chloride of gold in water, 
containing also salts of other metals; he added a little oxalic 
acid to the liquid, it separated the gold and threw it down in a 
very pure state. He closed his lecture by describing the 
Bessemer process of making steel, and illustrating various points 
by experiment. 





PHOTOGRAHY AS AN AID TO ASTRONOMY. 

On Friday evening, February 26th, Mr. A. A, Common, F.R.S., 
Treasurer to the Royal Astronomical Society, lectured on the 
above subject, under the presidency of Dr. William Huggins, 
F.R.S. The lecturer said that the first record of the application 
of photography to astronomy was published in New York, in 
March, 1840, describing how Dr. J. W. Draper photographed 
the moon upon a Daguerreotype plate, with an exposure of 
twenty minutes, The record aes be read to possibly imply 
that other and more imperfect photographs of the moon were 
then in existence. Mr. Common then reviewed the work, in the 
same field of research, by De la Rue, Crookes, Rutherford, 
Janssen, Huggins, and others, concluding with the recent 
remarkable results obtained by himself and by the Brothers 
Paul and Prosper Henry, of Paris. These included some recent 
star maps, and a wonderfully perfect photograph of Saturn, and 
of the great nebula in Orion. The Brothers Henry had found 
the following to be the necessary times of exposure for photo- 
graphing stars upon gelatino-bromide plates, under conditions 
_ ag 0°01 second exposure for stars of the first magni- 
tude :— 


Star Exposures. 

1 Mag. ee ae a 0°01 seconds. 
4» ce 0°08 
te 0°5 
» 90°0 

” ° 
2» - 120°0= 2 minutes. 
a . 600°0=10 4, 
es . 1800°0 = 30, 
16 |, . 5400°0 = 90, 





THE ANCIENT GEOGRAPHY OF BRITAIN. 

Professor W. Boyd Dawkins, M.A., has delivered a course of 
four Thursday afternoon lectures on the above subject. He 
began with the time when the area of the British Islands formed 
part of the bed of a shallow sea, with the Archaian land to the 
north stretching away to what is now the interior of North 
America. He described how at different geological periods some 
portions of these islands were sometimes above and sometimes 
below water, illustrating his remarks by maps giving approxi- 
mate ideas of the geography of each era. The mountains of 
Wales and Scotland were frequently above water, when much of 
the remainder of the British Isles was below. He described the 
islands and swamps of the carboniferous period, stretching 
away from the present area of Ireland to the banks of the 
Rhine, and he told how palms, opossums, and eucalyptus gum 
trees once flourished in these islands; also how turtles paddled 
about the present area of London, when there were no aldermen 
to eat them. 








WOOD-BLOCK FLOORING. 


A New system of wood-block flooring for stations, halls, and 
other buildings is being introduced by Messrs Duffy and Sons, 
of Storks-road, S.E. The blocks, which may be laid in any 
variety of herring-bone or interlacing pattern, are laid on a 
cement-covered base, into which is laid or built dovetailed or 
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rebated timbers or blocks, to which the floor blocks are here 
and there fixed. The floor blocks are dowelled together as laid, 
and are dipped into a preservative compound, which cements 
them to the base and to each other, and also acts as a key by 
filling grooves formed in every block. The floor of the new 
station at Stratford has been laid on this system. The above 
illustration shows a section of a floor so laid, the section being 
through the block built into the concrete, as well as through the 
floor blocks. 








SUMMERS’ SELF-ADJUSTING PUMP-PLUNGER 
JOINT. 


Tus is a recent invention of Mr. T. Summers, of Gloucester, 
and it will be observed from the engraving that it refers to an im- 
proved mode of attachment between the trunk or plunger of a 
pump and its rod, and that the attachment forms a self-adjusting 
joint, so that as the joint wears it cannot become slack, by reason 
of the spiral spring C constantly pressing upon the gun-metal 
cap B, and so taking up all the wear of the joint. The hollow 
gun-metal nut D is screwed into the plunger, and by this means 
the necessary pressure is put upon the spring. The nut being 
continued beyond the plunger enables the joint to be adjusted 
with facility. The flange of the nut at E is made of the same 
diameter as the outside of the plunger, so that it may pass 
within the gland of the pump if desired, and has “tommy” 
holes drilled in it for convenience of screwing. A ball-and- 
socket joint introduced with this arrangement has the advantage 
over the ordinary arrangement of a jaw and pin that, within 
the confined interior space of a given plunger, a ball-and-socket 
joint can be placed of four times the wearing surface of a jaw 
and pin. The ball-and-socket joint will also adjust itself to any 
slight irregularity that might occur through a careless workman 
not fitting the pump exactly in a line with its rod. The centre 
hole in the cap B need only be sufficiently large to admit the 
screwed end of the rod passing through it. There is, then, a 
wearing surface left on the cap at least 50 per cent. greater than 
can be obtained with the jaw and pin; and since the pull upon 
this cap and spring is only against the atmospheric pressure plus 
the friction of the pump-gland packing, both the cap and the 
spring may be made comparatively very light. For instance, it 
is found in practice that a feed-pump plunger 3in, diameter and 
4in. stroke, working at 100 strokes per minute, works well with 
a spiral spring made of fin. steel, with, say, six coils. A very 
small compression of the spring is sufficient for adjustment; and 
when once the nut D is screwed up to its proper position the 
plunger and its rod may be left for many months without 
further attention, except, of course, for the ordinary lubrication. 
The spring by its pressure adjusts the wear of the joint, and at 
the same time locks the nut so that it does not slack back. 

Several high-speed pump plungers upon this principle have 
m made, and in every case with the utmost success, the 





smallest being only 1}in. diameter, and running at 300 strokes per 
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minute without the slightest click or noise. The turning engine 
pump plunger at the maker's works is fitted in this way, and has 
been coustantly at work during the daytime forover seven months 
at 140 strokes per minute. It has required no attention whatever, 
other than the ordinary oiling, during the whole time. The 
joint shows no appreciable wear, and is in as good condition as 
when fitted seven months since. 

Compared with the jaw and pin arrangement—see Fig. 2— 
it is found that this improved method—Fig. 1—does not require 
any greater length or diameter of plunger, so that, if thought 
desirable, old plungers and rods can be fitted with these self- 
adjusting joints. This joint is cheaper to make than the jaw 



































BE 
SS Rh 
YS Lal 
Ge. 

\ 
oS 


\ 





Fic.2 
SUMMERS’ PLUNGER JOINT. 


and pin joint, because all the work is done by the lathe, and is 


more simple. No slotting or fitting is required. The steel 
springs are very cheap, and for, say, a 3in. plunger, can be pur- 
chased at the best makers for about 1s, 6d. each. The joint is 
adapted to the trunks or plungers of all sorts of force pumps, 
air and circulating pumps, &c., and also between the pistons and 
connecting-rods of single-acting engines. It is not, of course, 
necessary that a form of rod should be used with screwed end 
into the excentric strap and a ball joint as represented, for in 
some cases it may be advisable to use a T end, when only a 
slight modification in the adjustable arrangement is needed. 








H.M.S. FEARLESS. 

On Saturday, March 20th, the Barrow Shipbuilding Company, 
launched from its shipbuilding yard, at Barrow-in-Furness, 
the twin screw torpedo cruiser Fearless, of the Scout class, 
built by it for the British Admiralty. The launch of 
this vessel has been somewhat delayed, through the fire which 
burnt the engine works of the firm, last September, having kept 
back the vessel’s engines. The engine-works are now quite 
restored, replete with the most modern machinery, and the 
completion of the work for the Fearless is being rapidly accom- 
plished. The vessel is in length 220ft. between perpendiculars, 
34ft. extreme breadth, and 19ft. 9in. in depth of hold. Her 
displacement is 1430 tons, on a mean draught of 13ft. 
6in. when completely equipped with armament, coals, 
and all stores on board. She is propelled by twin 
screws, each screw being driven by an independent 
pair of engines of the collective power of 1600 horses, 

iving an aggregate indicated horse-power of 3200 
orses for both pairs of engines. The diameter of 
the high-pressure cylinder is 26in., and that of 
the low-pressure 46in., the length of the stroke 
being 30in. The number of revolutions required is 150 per 
minute on the forced-draught speed trials, which will be 
made in Stokes Bay soon after the completion of the 
vessel. Steam is supplied by four boilers of the Navy type, 
at a pressure of 1201b. per square inch. Each boiler has three 
furnaces, with the tubes at the end of the furnaces; and the 
combustion will be accelerated by forced draught, the latter 
being secured by two high-speed fan engines, fitted in each 
stokehole. The slide-valves, Thom’s patent, are worked by 
Joy’s valve-gear, an arrangement that is expected to effect a 
material economy of fuel. The shafting and working parts of 
the high and low pressure cylinders are made of Whitworth’s 
fluid compressed steel. The maximum weight of engines and 
boilers, including the water contained in them and all spare 
gear, is specified by the Admiralty in most cases now. In the 
present case, by the utilisation of cast steel in the manufacture 
of framings, and care in the combination of materials, lightness 
with strength has been secured, and a considerable reduction in 
the weight specified under the contract effected. 

The by pred ex by the Admiralty when this vessel was 
designed was about 164 knots, but the Barrow Shipbuilding 
Company is confident from the result of more recent ex- 
perience that a higher rate of speed will be attained on the 
forthcoming trials. The gun armament of the Fearless consists 
of four din. B.L.R. guns, ted on Vi "s central pivoted 
carriages, eight Nordenfelt and two Gardner machine guns, The 
torpedo armament consists of eleven torpedo-tubes, or air guns, 
one fitted in the bow under water and the others ranged along 
the upper deck. The gunners, when working the guns, are pro- 
tected by shields revolving with the carriages, and those working 
the torpedo tubes are protected by steel plating in wake of each 
torpedo port. Four air-compressing engines are fitted in the 
vessel for supplying motive power to the torpedoes, and for 
ejecting them. Two electric search lights of 20,000-candle power, 
supplied by a dynamo, are also to be fi The Fearless being 
unarmoured, her safety as a war cruiser is secured by the 
engines and boilers, steering arrangements, magazines, and other 
vital parts being placed below the load water-line in water-tight 
compartments, with a protective steel deck fitted over them. 

The extensive system of subdivision into water-tight com- 

ents, the coal bunkers fore and aft protecting engines and 

jilers above and below, and the water-tight coffer dams round 

all hatches from the machinery compartments reduce the risk of 

damage by sinking to a minimum if penetrated by the enemy’s 
projectiles when in action. 

The Fearless has two complete decks—the upper and lower— 
with a poop and a forecastle each about 70ft. long. High bul- 
warks, forming the hammock netting, between the poop and 
forecastle, give the vessel a continuous sheer line from stem to 
stern. A conning tower of 3in. steel is fitted on the forecastle 
deck, and a steel chart house on the poop; from these com- 
munication by an elaborate system of voice pipes and telegraphs 
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is established to the main engines, steering engines, torpedo 
tubes and magazines, by which all operations of the vessel 
are under control of the commander. The complement of 
officers and crew is 130 men, the officers being berthed 
in comfortable cabins fitted aft on the lower deck, and 
the crew in hammocks slung in the forecastle and fore 
yart of lower deck. Careful arrangements for ventilation 
sae been made to insure the comfort of officers and crew. 
Strong steam and hand-steering engines placed below the water- 
line, acting on a wide rudder, give effective control of the vessel 
when mancuvring. A capstan windlass—Baxter’s patent—to 
be driven by steam power is fitted forward for working the 
anchors and cables. The vessel is built of steel throughout, and 
great care has been taken to combine strength with lightness. 
The parts of the hull subject to corrosion have been galvanised, 
the inside of the bottom been coated with Portland cement, 
and the outside with Sims’ protective and anti-fouling com- 

itions. The construction of the Fearless and her machinery 
has been superintended, on behalf of the Admiralty, by Mr. H. R. 
Champness, the Admiralty overseer, and by Mr. W. B. Rock, 
chief engineer, R.N., respectively. 

The usual service of prayer for those who will man the vessel 
was conducted by the Rev. G. T. Dunne, vicar of the parish, 
after which the launching ceremony of christening the ship was 
performed by Lady Ramsden, and a most successful launch 
followed. Among the objects of interest which attracted the 
attention of those who visited the launch of this most recent 
addition to her Majesty’s torpedo fleet, was a Nordenfeldt sub- 
marine torpedo-boat, in hand, as we understand, for the Turkish 
Government, which was being built in the same yard close by ; 
and speculation was indulged in as to what the result would be 
in the case of their engaging one another, the one diving and 
shooting its torpedoes out below water, the other, with a greater 
number of torpedoes and machine guns, trying to catch her 
when she rises to the surface. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





AMERICAN IRON BRIDGES, 


S1n,—The question now being discussed in your columns as to 
the resistance of an incompletely braced cantilever is of much 
practioal interest, since exigencies of construction frequently 
render it difficult completely to brace such a structure, and it is of 
importance to determine exactly the value and kind of stress then 
occurring in each member. The case in question, viz., that of the 
vertical transverse wind bracing in American bridges, is, under 
the conditions assumed, one of the simplest of such problems, and 
furnishes a useful example of their treatment. Ina ‘‘ Treatise on 
the Construction of Highway Bridges,” Professor Waddell states in 
detail the assumptions on which his analysis of the resistance of 
vertical wind bracing is based. He considers that the hori- 
zontal wind pressure on the vertical surface of any bay of the 
bridge is entirely transmitted through the corresponding panel of 
vertical bracing to the lower system of horizontal transverse 
bracing, for such panel the upper system of similar transverse 
bracing being supposed non-existent. This is evidently on the safe 
side, but is justified by the possibility of any tie-rod of the = 
— being slack. The braced panel is shown by Fig. 1, on which 
the letters used are the same as in Mr. Graham’s paper of the 5th 
inst.; the shading at the side of the verticals CE, HF merely 
indicates that these are subject to flexure, and are not simple bars. 
The horizontal forces acting upon the panel are, P, P at the points 
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C H, at each side of the bridge, and P), P, at each end of the strut 
JK. Their resultant is H = 2(P + P,), indicated in position on 
Fig. 1. ‘The resultant H is assumed to be equally resisted by the 
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points E, F at the feet of the posts C E, HF, and this will be the 
case if the have the same cross section, and if the alteration 
in length of the braces C H, C K, J K under stress is small enough 
to be neglected. The form which the panel tends to assume under 
the given forces is shown in an exaggerated degree by Fig. 2, the 
saeco 0, H es ee over the ag J, K,so that CO K 

unaltered in length; the ~* CJE, HKF, suffer flexure to 
exactly the same extent, the bending moment and curvature being 
greatest at J, K and nil at CO, E,H, F, The resultant H of the 





external forces, and the two equal resisting forces ; H at E, F, 
form a couple whose moment is 
M=2Pd + 2P, (d-f) 
= Hd -2P,f; 
the opposing couple is supplied by two equal and opposite vertical 
forces V, which are respectively the upward reaction at E and the 
cc, reaction at F of the main bridge trusses, and its moment 


M, = Vb. 
Hence from the equality of M and M,, 
v=} {Ha-27, 5}. 


The vertical reactions V and the horizontal reactions HatE,Fl/d 


form the pair of inclined resultant reactions R, R;, whose lines of 
action intersect on the vertical centre line of the panel at the same 
point with H. 

The direct compression on the post C E is + V, and the direct 
tension on K F is — V. 

Let 8), S., 8; represent the stresses on C H, C K, J K respec- 
tively, and take a vertical section line a a, dividing the panel 
into two parts. From the equilibrium of all vertical components 
of force acting upon the right-hand segment 


or 
-), {Ha-2P, 4}, tension, 
Take moments round the point K of the forces acting upon the 
piece H K F; then 


TH (d-f)+PS=8f, 
os = 
= 9, Hd-/ +2Pys} 
ot 1 
= + of 
Similarly, taking moments round the point C of the forces acting 
upon the piece C J E, 


i Hd-P; f= 83s, 


{Hd-2P,f \ , compression. 


or = +, {Hd-2Pif \ compression ; 
equal in value to and same in signas§,. The horizuntal compo- 
nent of S. is 


Sein, @= - V tan. 0 = -v? 


=-4{Hd-27,F}, 


and it is at once seen to be equal and opposite to the sum of §,, 8, 
§;, so that the sum of the components normal to the section a a of 
the stresses on the three bars cut by it becomes zero, and the con- 
ditions of equilibrium at that section are satisfied. The posts are 
subject to uniformly varying bending moment, the value of which 
at any section of each below J K, and at height x above E F, is 


i Hz; 
and at any section of each above J K, at depth x, below C H, is 
m = 5 H tL, 


Take any section & b across the cantilever, parallel to E F, and 
at height z above same. The moment at that section of the 
external forces acting on the upper segment is 

M=2P(d— x) +2P,(d -f- 2) 

=H (d - x) - 2Pif; 

also, the moment of resistance at the same section due to the 
direct stresses V and the bending mgments in the two posts is 

M =-Vb+2m 
-(Hd-2P,f)+Hez 
- H(d - x) + 2P,f; 
which is equal in value and opposite in sign to M, and fulfils the 
condition of equilibrium of moments at the section. At every 
such section } ), the horizontal shearing force is H, so that 
between the points J, E and K, F there is a constant shearing force 


equal to + on the cross section of each post. 


The maximum stresses on the posts are found by combining 
the stress due to bending moment m with the direct tension or 
compression V. 

Precisely similar results are obtained if the tie C K is omitted, 
and the strut H J inserted; the stress on H J is S. compression, 
and on C H and C, K is 8, = 8;, tension, the values being as before 
given, 

The artifice employed by Professor Smith for converting the 
panel into a completely braced structure, by the addition of an 
imaginary triangular truss to each post, is a legitimate one, and 
enables a stress diagram to be drawn which gives graphically the 
stress in each member. The accuracy of the diagram does not 
depend upon the shape of the triangles, which n not even be 
similar, but must have their vertices on the prolongation of J K. 
In Professor Smith’s diagram the direct stress V upon the posts is 
a on in value by the line O 4, and not by AO. 

The above results are precisely those given by Professor Waddell, 
and there seems to be no ground whatever for disputing the accu- 
racy of his treatment of this problem, the same remark applying 
also to his solution of the case of the gusseted frame shown by 
Fig. 4 in your issue of the 5th inst. 

Professor Burr has been mentioned as having suggested the 
method of treatment of wind bracing now in question; his inte- 
resting and original analysis of many points occurring in scientific 
bridge design will be found very useful by those in that 
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S1r,—In his letter in your issue of yesterday uite 
as amusing as the article complained of, Mr. R. H. Graham 
does not quote me co! ly. He puts the singular where I used 
the plural, and the plural where I used the singular. This makes 
a great difference. Paraphrasing my owa words in order that Mr. 
Graham may more clearly understand ttem, I said that Professor 
Waddell assumed that on the section at the base of each of the 
two columns there was zero bending nioment. In other words 
again, the assumption is that the foundation at each of these bases 
acts on the column in the same way as it might act if the joint 
were a pin-point. Mr. Graham in his article made the same 
assumption, so that we all start from the same data. This does 
not mean, however, that, taking the forces on two bases togeth 


which is 


these triangles smaller and smaller, and observe whether the 
result bears out his assertion. O and C do not do so. 
The others, EF AB, do so, as was intimated in my letter; 
but they are points on imaginary stress lines. None of 
the actual stresses are measured to these points. By the above 
process of trial Mr. Graham may find out that the positions of the 
points D C in the stress diagram are not altered by changing the 
sizes of the frame triangles ABEF. ‘These triangles may be 
taken of any size, the vertices, however, being chosen on the lines 
of the wind forces 23 and 56. Even this last restriction of choice 
is not necessary, but without it the construction becomes needlessly 
complicated in a way I need not explain here. Mr. Graham’s 
mysterious assumption, that line C D bisects O 4 in this stress 
iagram, is incomprehensible. The application of a pair of dividers 
might have saved him from this blunder. Healso seems displeased 
that I should show the “‘ reactions at the bases of the columns 
inclined instead of vertical.” This is very funny. He chooses to 
draw in the vertical and horizontal I ts of these ti 
separately, and then suddenly forgetting the latter, asserts that 
the reactions are vertical. I chose to draw the reactions in as 
single resultant forces, but my reactions are really precisely the 
same as those appearing in Mr. Graham’s drawing. 

Regarding the + and — moments, Mr. Graham defends himself 
by saying he was ‘‘ handling Professor Waddell’s tools,” and “ in 
his fashion.” But Professor Waddell certainly does not handle 
them in this extraordinary fashion, and his assailant must not 
be allowed to get out of his mistake by trying to throw it on the 
shoulders of a man who is not here to defend himself. To put it 
plainly, this is what Mr. R. H. Graham did. Professor Waddell 
calculated a moment, which for shortness sake we will call + M. 
Mr. Graham wished to prove this incorrect. He calculated the 
moment of the forces on the other side of the section. It so 
happened that he made the calculation correctly, and therefore got 
the value —- M. ‘ Rut,” says he, “if Professor Waddell’s reckon- 
ing was right, we would then have -M=+M. This is an 
absurd result, and therefore Professor Waddell’s reckoning is 
wrong.” That is a plain statement of the value of Mr. R. H. 
Graham’s criticism of Professor Waddell. 

Mason Science College, Birmingham, 





Rozert H. SMITH. 
March 20th. 


THE LOSS OF THE OREGON. 


S1n,—Allow an old shipbuilder to express his hearty concurrence 
with your remarks on the loss of the Oregon, and in your wish 
that the discussions likely to arise out of this unfortunate event 
beg ae in suggesting improvements in vessels building and to 

uilt, 

It may seem to those who have not studied the subject unlikely 
that a 7000 ton iron steamer with ten compartments could be sunk 
by a blow from a small schooner; but the schooner was deeply,laden, 
and 400 or 500 tons of weight multiplied by the resultants of the 
speed of the two vessels is sufficient to account for a large hole, 
especially striking where it did. The schooner being laden, and 
doubtless without a single bulkhead, also accounts for her sudden 
disappearance. \ 

What you and all whe are alive to the importance of this subject 
wish is that owners, builders, and the public should unite in 
requiring that all passenger vessels should be more collision-proof 
than they are. A well-built and carefully-navigated large steamer 
should be proof against any stress of weather. Her chief danger 
lies in being ran into. I maintain that a passenger steamer should 
be so constructed that both ends should float even if cut in two, 
and one compartment being filled should make little difference in 
the trim. The extra expense need not be greatly increased, but it 
is the chief bar to its adoption. Owners say it won’t pay, and you 
say if a few thousands extra in the cost, or a few shillings extra in 
the passage money, are of more consequence than the lives of per- 
haps a thousand people, no more needs to be said; but the public 
won’t think so. Your surmisesas to the possibility of doors or 
sluices not being shut may be correct, for though the managers of 
the Cunard steamers are proverbial for sing careful that all doors, 
sluices, scuttles, and hatches be kept closed, yet sailors, and espe- 
cially firemen and coal-trimmers, are equally proverbial for their 
carelessness ; and I should like to see the adoption of means for 
registering the shutting, and thus insuring that they are not kept 
open when they should be closed, which can be done without much 


expense. 
Cas or both of the engine space bulkheads probably gave way, 


for though the plating is ample, these are, as you say, seldom suf- 
ficiently su; ‘oreover, one may have been injured by the 
collision, Neither the builders of the Oregon nor Messrs. Burns’ 


inspectors were likely to pass bad workmanship, but so far as 

, it was @ common rejoinder from foremen when 
defects in bulkheads were pointed out that ‘‘ bulkheads were of no 
manner of use, and were only put in to fulfil Lloyd’s requirements,” 
and they might be excused the remark, as there is actually no law 
requiring them at all, and, in fact, it is to the culpable folly 
of the Board of Trade itself that some thirty years ago the regu- 
lations regarding bulkheads were completely done away with. To 
show the difference between work as it should be done and that 
done only to fulfil the rules, I mention three cases, two of large 
steamers, which had their after compartments filled by water from 
the stern tube. The one filled both hold and engine space, and 
sank immediately, with great loss of life. The other filled the 
after com; ent only. The passengers on the lower deck had to 
rush quickly up, but the steamer never made a drop of water into 
engine space or tunnel, and steamed some hundreds of miles to 
land with so little loss of speed, and otherwise so thoroughly safe, 
that the chief engineer actually proposed to cross the Atlantic in 
that state. The third case was one of injury by fire. The whole 
after compartment was burnt out, and part of the stern blown 
away by explosion of powder in the magazine; and yet that 
steamer got in that state to the Mauritius, many hundreds of 
miles off, without the loss of a single life. 

I could write at greater length, but will not at present occupy 
your space, which I trust will be required for other profitable dis- 
cussion, and will conclude with the grave charge that though the 
construction of r steamers is still defective, they have 
elements of safety which are completely wanting in sailing pas- 
senger ships. Had any one of such got the same treatment az the 
Oregon got, instead of floating for hours, she would have sunk 
with 300 or 400 emigrants in three or four minutes. So much for 
the fatherly care of our Board of Trade. L. HL. 

5, Doune-gardens, Kelvinside, Glasgow, March 22nd. 





S1r,—Here in Liverpool we do not believe that the Oregon was 
run down by aschooner. The big ship was travelling at twenty 
miles an hour, and was, it is said, struck right on the broadside 
ard amidships. The Oregon was an enormously strong vessel, and 





. , 
these do not give a moment on the whole section at the base of the 
structure, that whole section being composed of the two sections of 
the two columns, If Mr, Graham thought I meant this latter, he 

i me; my words did not bear that interpretation. Of course, 
taking the two forces together at the two bases, they give a moment 
on the double section taken as one section. The terms ‘“‘ fancy” 
and “ideal,” as applied to the pin-joint trusses substituted for the 
beams, are misquotations. They are imaginary additions to 
the structure introduced to get rid of the difficulty of dealing with 
the beams in the stress-diagram—just as one has often in an alge- 
braic investigation to introduce imaginary quantities which are 
afterwards eliminated when they have served their purpose. Mr. 
Graham is wildly wrong in his in: tation of my stress-diagram. 
My letter stated that the lines in it that represented actual forces in 
the actual structure were made heavy ; the stresses along the bars 
of the imaginary trusses were drawn in thin lines. But Mr. Graham 
—_ that when the triangles of the imaginary trusses become 
indefinitely small, the points ‘“O A B C E and F pass to infinity.” 
Let him draw out the diag:am several times over, making 








the sch must have been sailing at a great speed to drive a 
large hole in her; but there is no evidence of anything of the kind. 
The wind was not very high, and a heavy-laden schooner would 
not make more than 7 knots. The masts of a big schooner would 
stand high over the top rail of the Oregon. How is it that nota 
single spar or scrap of the top hamper of the schooner came on 
board the Oregon? How is it that not a vestige of a craft going 
down under full sail has not been found? It is very probable that 
the mate of the Oregon did see a schooner, and that she passed all 
right, and is still afloat. ; : 

A canister of dynamite hung quietly over the ship’s side and 
ignited would do the work much better than any schooner. ia 

It is ng | suspected by many people here that the ship 
encountered a lost torpedo. It would be worth while to learn if 
any loaded torpedoes were missing after the Bantry Bay 
manceuvres, 


Seacombe, March 28rd. Navticvs, 


[For continuation of Letters see page 251.) 
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ROWAN’S STEAM CARRIAGE. 


As stated in our article on the Antwerp* tramway trials, the 
Rowan steam carriage was awarded the gold medal in the 
first competition of Group I.—locomotives or automotive 
vehicles for towns and cities. In seeking a method of work- 
ing tramways and light railways economically, Mr. Rowan 
adopted the principle of reducing the dead weight by the use 
of an engine whose power considerably exceeds its adhesion, 
while utilising the weight of the passengers for the balance of 
adhesion ; and this he accomplishes by supporting the vehicle 
on two bogies, one of which is the motor. Fig. 1 of the accom- 
panying illustrations shows the manner in which this principle 
is carried out. The body of the carriage may be raised by a 
pair of screw jacks, and the front bogie carrying the engine and 
boiler run out, thus rendering it perfectly accessible for clean- 
ing, inspection, and repairs. This operation, which is common 
to all three types of these carriages, viz., for town tramways, 
light or secondary lines, and railways, is accomplished most 
easily and rapidly, eleven minutes being sufficient to run the 
engine out and in again. 

Fig. 2 shows the steam carriage which took part in the Ant- 
werp competition, and Fig. 3 a plan thereof one-fiftieth actual size. 





Fig. 4 


Although the middle is shown open for summer traffic, it may 
be completely closed for the winter, and also warmed by the 
exhaust steam without extra expense. The total length is 94 
metres, or 31ft., and that of the body 8°15 metres, or 26ft. 9in., 
while the width of latter is 2°2 metres, or 7ft. 2in. The wheel 
base is 22ft. Gin.; and the car, of normal gauge, is capable of 
running round curves of 15 metres, or 16} yards’ radius. The 
total weight in running order is 7} tons; and the maximum 
weight of the wheels on the rails with full load 1°7 ton, the 
weight available for adhesion in this state being 6°2 tons. The 
steam carriage as shown will carry 50 passengers, and 110 when 
drawing a supplementary car after it. One man is sufficient 
to stoke, drive, and brake, so that, with the conductor for 
tickets, only two men are required for working. The tractive 
power is 500 kilogrammes, or 25-horse power, sufficient to mount 
gradients of 1 in 20; and on the level a speed of 20 kilometres, 
or about 12$ miles an hour, is attainable. When running at 
half that speed, with dry rails, the carriage may be pulled up 
in 10 metres. The car was made by Herbrandt, of Ehrenfeldt, 
near Cologne; and the engine by Borsig, of Berlin. 

The engine shown run out in Fig. 1 is of an early type, with 
inverted cylinders; Fig. 4 illustrates the engine of a larger 
form of steam carriage for light railways; and Figs. 5, 6, and 
7 give details with metrical dimensions. But, as shown at 
Fig. 3, the boiler for the town steam carriage is made double, in 
accordance with the sketch above, with two internal fire- 
boxes and two chimneys with natural draught, the horizontal 
member considerably strengthening the vertical shells of 0°54 m. 
= 21}in. diameter, containing cross water tubes. This arrange- 
ment provides a large steam space, and affords plenty of 
dry steam, which can be raised in thirty-five minutes, 400 kilo- 
grammes, or 881 Ib., of water being evaporated per hour under 
@ pressure of thirteen atmospheres, or 195 1b. per square inch. 
The boiler is so constructed that, by unbolting a flange and 
lifting off a plate, the tubes with turned flanges are freely 
exposed, so that the inside may readily be cleaned; but, thanks 


* Tue Encivger, 29th January, 1886. 











STEAM CARRIAGE AT THE ANTWERP 








to the active circulation, no scale has yet been formed. There | 
is no coke bunker, but the fuel is contained in sheet iron boxes, | 
containing about 4} 1b., and hooked on to the hand-rail, so that 
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DOUBLE BOILER. 
the fire is fed without shovel and with the greatest ease and 
cleanliness. At Antwerp 100 kilogrammes, or 2 cwt., of gas 
coke were burnt every day for the run of 80 kilometres, or 
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Fig. 9 


TRIALS. 


slight weight and low centre of gravity, it has t influence 
a a the way. The axles are not coupled because, with 
the slight gradients usually encountered in towns, the adhesion 
of two driving wheels generally its of drawing a supple- 
mentary car. The other pair of wheels can, however, be — 
with a chain, or with side rods in the ordinary manner. e 











SURFACE CONDENSER. 


connecting rod brasses are cast with a cap over the end of the 
crank-pin, for keeping out dust and mud. 

Under the seats are placed two feed tanks, composed of copper 
tubes, one containing cold water, and the other the hot water 
from the surface condenser which is placed on the roof. The 
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nearly 50 miles, which amounts to 1} kilogramme per kilometre, 
or about 441b. per mile. The consumption of oil is only 1 litre, 
or less than a quart, a day. 

The cylinders, 0°13 metre, or 5‘lin., in diameter, and of 0°25 
metre, or 9°8in., stroke, are bolted to the feet of the boiler, this 
arrangement bringing the whole weight between the two axles, 
and distributing it uniformly over the four wheels. The weight 
of the front portion of the body carried by the engine bogy 
also bears evenly between the two axles, which circumstance, in 
addition to the horizontal position of the cylinders, causes a 
remarkably regular and noiseless motion of the engine. This is 
a point of the greatest importance, because, combined with the 





latter consists of a series of copper tubes, of the form shown in 
the sketch above, presenting about 80 square metres, or 860 
square feet, of condensing surface. The parts are hung freely 
so as to allow for expansion and contraction, and the surface ex- 
posed to the air is sufficiently large to dispense with the necessity 
of water for cooling. The feed pump is constantly at work circu- 
lating the water, which is thus used over and over again, so that 
a steam iage can run for forty or fifty kilometres without 
renewing its water supply. The passengers feel no heat from 
the condenser or hot-water tank; and the motion of the engine 
is completely deadened by springs introduced between the 
engine and the carriage. The thrust of the bearing-springs is 
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received by shoes which slide in segmental guides, shown by the | 
annexed sketch, thus 
ee producing the effect 
of a radial axle-box. 
There are two sets 
of brake blocks, four, 
. worked by pedal, on 
ae s one pair of wheels | 
— Sao for ordinary use, | 
oe and four, worked 
by screw, on the 
other pair for pulling up sharp in case of an emergency. In 
place of the ordinary clearing iron a bunch of canes is bolted 
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ae 


——$ — + Sd 


end of the line; but, with a triangle like that laid down at Ant- 
werp, this operation takes up less time than detaching a loco- 
motive, running it by a siding from one end of the train to 
the other, and again hooking it on. Besides, with the steam 
carriage there is no door in front, giving rise to draughts, which 
are much complained of in tramcars, 

Fig. 8 shows a larger steam carriage, intended for light rail- 
ways in the country, and therefore non-condensing, which ran 
regularly at Antwerp, but was disqualified from competing 
because no suitable car was found for it to draw in addition to 
that which forms an inherent part of itself. The seats and 
awning on the roof were, however, removed, en account of their 
being too high to go into the shed. This carriage was made at 




















stowed. The steam carriage, which weighs empty about 16 
tons, including the 7-ton engine, makes 30 kilometres, or 20 
miles, an hour, but can attain a speed of 40 kilometres, the coke 
and water space being sufficient for 20 kilometres, or 124 miles, 
while curves of 120 metres, or 131 yards, radius are easily turned. 
The following are the principal dimensions :— 

Grate surface. oe Ries sq. metres = 


<< ah 8 sq. ft, 
Total heating surfaco 183 


Number of tubes °° © ee 0c se tee 0 300 
Diameter of cylinders +. 0°205 metre = 8in, 
ae ee ee ee ee ee ” = ldin, 
Diameter of four-coupled wheels .. 0°S2 pe = 2ft. jin, 
Between axles of engine truck 1°83 os = 6ft, 


The motion is very easy, even on a badly-laid line; and but 
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Fig. 3. 


on to the tank. The body of the supplementary car—-Clemin- | the Rhaismes works in France of the Société Anonyme Franco- | little time is lost in stopping, while the engine soon gets into 


son’s patent—is carried by three bogies, that in the middle 
sliding, and those at the ends swivelling, so as to run round 
curves of 20 metres, or 654 feet. The following are the leading 











dimensions, including for convenience some given above, and 
also the relations determined by the jury during the trials 





Length occupied by motor .. ~ 3m. = 9ft. 10in. 
oe ees pied by p _ ey 65m, = 2ift. 4in. 
eight of fifty passengers, at 70 kilog. 
or lewt. 1 qr. 141b. ... wit ai ay sooo kite = ahtome 
Weight of vehicle .. .. .. .. .. 2500 kilog. = 2) tons. 
Weight of condenser and reservoirs .. 600 kilog. = lif cwt. 


Weight of vehicle, condenser, and re- 
+ervoirs, empty p 


y ++ ee ee «+ $100 kilog. = 3 tons, 
Relation p weight empty to » weight 


3 Oe eee 0°886 
Load on motor in running order with- 

out passengers .. .. .. 2 1400 kilog. = 274 ewt. 
Load on motor fuliy loaded .. .. .. 2900 kilog = 2¢ tons. 
t Boiler pressure .. .. .. -- 13 atmosp. = 195 lb. pr.sq. in. 
d Diameter of cylinders .. - 01m. = 5'lin. 
l Piston stroke .. .. .. 0°25 m. = 9°8in. 
D Diameter of wheels ; 075m. = 2ft. Shin. 

5 2, 

E Tractive effort = ° —_ os 866 kilog. = 7 ewt. 


S Heating surface .. 

G Grate surface.. .. .. 2. «6 « 
C Condenser surface eee 
P’ Weight in running order (motor only) 
P” Weight, fully loaded... .. .. .. 


5°96 sq. m.= $4 sq. ft. 
0°29 sq. m.= 3 sq. ft. 
80 sq. m. = 860 sq. ft. 
4100 kilog.= 4 tons. 
7000 kilog.= 6 8 tons, 


Content of water tanks .. 120 litres = 2 
Content of coke boxes .. 100 litres = 3} cub. ft. 
Wheel base of motor 154m. = dft. 


Pr 


E 
— = 4°57, 
c 57. 


a a - © _ 39-49- 
112; E7192; 5 6S8 ; z= 14,1885 5 = 18°42; 

By adopting this system of steam carriage, the fundamental 
principle of the tramway, in opposition to the railway, is main- 
tained by running small trains at frequent intervals. As 
regards brake power, the combined engine and carriage is far 
more under control than a locomotive drawing a separate car- 
riage, besides occupying less space in the street. An objection 


has been made that the steam carriage requires tyrning at each 
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Belge pour la Construction de Matériel de Chemin de Fer, and has 
been bought by the Société Générale des Chemins de Fer Econo- 
miques to run between Turin, Settimo, and Rivarolo, Similar 
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Fig. 12 


steam carriages are also running successfully in Denmark, 
Sweden, and North Germany. 

The total length is 123 metres, or 40}ft., and of the 
body 10°2 metres, or 314ft., while the greatest outside 
width is 2°75 metres, or 9ft., and the height from rails 
to top of chimney 4°76 metres, or 154ft. There are altogether 
eighty places, besides the luggage compartments. The total 
weight in running order is 15$ tons, and, when fully loaded, 
the weight available for adhesion is 15 tons, the tractive force 
of the engine being 1'7 ton. This steam carriage will mount a 
gradient of 1 in 25, run round a curve of 30 metres, or 33 yards, 
radius, and attain a speed of 30 kilometres, or 20 miles, an hour 
on the level, with a consumption of 24 kilogrammes of coke 
per kilometre, or about 91b.a mile. All four wheels are coupled ; 
and the brake acts upon two axles only, or all four in case of emer- 
gency. With dry rails, and going at a speed of 20 kilometres, 
or 12} miles, an hour, the carriage may be pulled up in a distance 
of 20 metres, or 22 yards. Steam can be got up in the tubular 
boiler in halfan hour. The cylinder is 0°23 metre in diameter, 
and the stroke 0°33 metre, or Yin. by 13in. 

Figs. 9, 10, 11, and 12 show a similar carriage, made at the 
La Croyére works of the Franco-Belgian Construction Company 
above mentioned, which runs regularly on the Brussels Ceinture 
line of the Belgian State Railway, between the Luxemburg Station 
and Schaerbeck Junction. This, too, has no impériale, or seats 
on the roof, but compartments for all three classes, besides one 
for luggage. The total length outside buffers is 13°45 metres, 
or 44ft., affording space for the engine, a luggage compart- 
ment, a first-class compartment of eight places, a passage 
for entrance, a second-class compartment of twelve places, a 
third-class ditto of twenty-eight places, and a platform giving 
access and also standing room for twelve passengers—sixty 


altogether—while below is a largo space where parcels may be 





speed after starting. 

| As Captain Douglas Galton observed in his paper before the 
| Society of Arts, “If tramways are to fulfil their object satis- 
factorily, it must be by mechanical traction ;” and, when once 
the “interference from a centralised burocracy”’ is removed, 
| Rowan's steam carriage may be expected to afford a practical 
| solution of this question in England, as it has already done in 
Denmark, Sweden, Germany, Italy, and Belgium, 








PHYSICAL SOCIETY. 


At the meeting of the Physical Society held on March 13th, 
Professor Balfour Stewart, President, in the chair, Professor U. 8, 
Pickering and A. C. Hayward were elected members of the 
Society, and the following communications were read :— 

“‘On the Growth of Filiform Silver,” by Dr. J. H. Gladstone, 
It has long been known that if a piece of metallic copper be ogre 
/ in a solution of nitrate of silver, replacement of one metal by the 
other will take place, the silver being deposited in the crystalline 
form, sometimes having a resemblance to fern leaves or as super- 

hexagonal plates or knobs. It was observed, however, as far 
as 1872 by the late Mr. Tribe and the author that if nitrate 
of silver were decomposed by suboxide of copper instead of the 
metal, the silver presented itself in threads, which rarely, if ever, 
bifurcate, but frequently turn at sharp angles or twist in every 
direction. This was described in the British Association report for 
1872, and it was observed that the same forms occurred in native 
silver. More recent observations have shown that the particular 
character and rapidity of formation of these threads depends very 
much upon the strength of the solution and the condition of the 
suboxide. Hydrated suboxide will scarcely decompose a 2 per cent. 
solution even after standing. The threads, which bend at a sharp 
angle, usually do so at 60 deg. or 120 deg.; other threads, however, 
| are symmetrically curved, but, especially in strong solutions, they 
| are given to twisting about in every direction, and generally ter- 
minate in irregular knobs of silver. When the solution is very 
nearly exhausted of silver, fine arborescent forms appear, but with 
| the suboxide there are never produced the fern-leaved forms or 
| hexagonal plates, or the other distinctly crystalline structures 
which characterise the growth from metallic copper. During the 
| reaction the suboxide is changed into black protoxide and metallic 
| copper, which dissolves, and the change will take place as well 
| with the acetate and sulphate as the nitrate. If a mixture of 
| suboxide and metallic copper be employed, not only do the dis- 
| tinctly crystalline and the filiform forms make their appearance, 
but strange intermediate forms come into existence. 
* Apperetes for Measuring the Electrical Resistance of Liquids,” 
| by Professor Reinold. The apparatus consists of two bottles, con- 
| nected by a horizontal tube, The whole is filled with the liquid to be 
ined and i d in water, by which means, and by thermo- 
| meters inserted in each bottle, the temperature may be regulated 
and accurately ascertained. The electrodes are platinum plates, 
one dipping into each bottle. Two fine tubes terminate near the 
ends of the connecting tube, and electrodes are fitted into them at 
some distance from the ends, By connecting these to a quadrant 
electrometer or a condenser and gal ter, the diff of 
potential between the ends of the tube can be compared with that 
at the ends of a known resistance in the same circuit. 

“On Chromatic Photometry,” by Capt. Abney and Lieut.-Col, 
R. Festing. (This paper had been previously communicated to the 
Royal Society.) A series of experiments have been made by the 
authors to determine the comparative luminous effect of different 
parts of the spectrum, A monochromatic light from any part of 
the spectrum of the electric arc was obtained by a method } matte 
by Capt. Abney, and previously described by him to the Society 
(Physical Society, June 27th, 1885). The photometric effect at 
different parts of the spectrum was compared with that due to a 
candle at different distances by Rumford’s photometer. In usin, 
this it was found best to place the candle in a eg ition, an 
obtain a balance by moving the slides upon which the spectrum 
was formed, and through a slit in which part of the light was 
allowed to pass rapidly to-and-fro. For each position of the 
candle there are thus two corresponding positions of the slit, 
From the results of these observations a curve may be drawn 
showing the luminosity at different points. From the method b 
which it is obtained it is evident that the curve of one observer 
not directly comparable with that of another, since a deficiency of 
perception in any part of the spectrum would affect the light of 
the candle as well as that examined. Since, however, the curves 
obtained by a great number of ‘ome coincide very closely with 
those obt by the authors, they have felt justified in adopting 
them as the normal curves. In the case of the electric arc the 
normal curve attains a maximum rather nearer the red end of the 
spectrum than the blue, Assuming the normal curve, any other 
curve may be compared with it by increasing or decreasing its 
ordinates, so that no part of it shall lie without the normal curve. 
In curves thus obtained, several of which were shown, deficiency 
in colour nage og is often very clearly marked. By the use of 
two or more slits in the movable slide, experiments were made 
upon mixtures of colours, and it was found in all cases that 
the luminous effect of a mixture of colours was the sum of the 
luminous effects of its components. It was also found that the 
colour of the comparison and the quantity of light admitted to 
form the spectrum were without effect upon the form of the curve. 
Light from the sun and from an incandescent lamp were similarly 
examined, though it should be observed that the result for sun- 
light differs notably from that given by Maxwell. An examination 
has also been made of light after passing through a turbid medium 
and an expression of Lord Rayleigh’s 


TP =Ie-2\~* 
where I is the original radiation, I that after passing through the 


medium, A the wave length of the light, and z a constant.depend~ 
ing upon the medium, has been closely verified. 
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RAILWAY MATTERS. 


Iv is stated in Belgrade that the railway line between Leskovatz 
and Vranya will be formally opened for traffic on the 28th inst. 

Tur tender of Messrs, Lewis, Roberts, and Glover, for £27,273, 
has been accepted for the section of the direct line of rail to Bal- 
Jarat between Gordons and Ballan, Victoria, 


Tre oft-made proposal to make a tunnel to connect the railways 
of England and Scotland with those of Ireland, from Portpatrick to 
Donaghadee, has again come forward for discussion, The distance 
is twenty-one miles, and the cost of making the tunnel is now esti- 
mated at six or seven millions, Of the advantages to Ireland of 
yailway communication with England there can be no doubt—but? 


DvuRING a recent di of the estimates for the railways of 
Alsace and Lorraine, which are owned and worked by the State, it 
was mentioned that the daily work of locomotive drivers varied 
from four to five hours on fast trains to ten hours on freight trains 
with switching service for a long time. The drivers had every 
fourth or fifth, or at the least every seventh, day for rest. Points- 
men have @ day off every two weeks, 


On the morning of January 24, about 60ft. of the road-bed of the 
Shenandoah Branch of the Philadelphia and Reading road, near 
Shenandoah, Pa., sank about two feet while a coal train was 
passing over it, and a short time afterwards the surface dropped 
into the working of a coal mine below, leaving a hole 75ft. in length. 
An attempt was made to fill up the cave, but as the track continued 
to sink at various points it becam to abandon the work 
and to wait until the caving ceased and some bottom could be 
found. Subsequently the attempt to fill in the cave was renewed 
with some prospect of success, 


As another instance of the value of the new Canadian route to 
the Pacific, India and the Colonies recounts the following :—‘‘ It 
appears that not long ago a British vessel bound from Chiaa to 
Victoria, British Columbia, was injured when near the harbour of 
Esquimault, the British naval station on the Pacific. It was 
thought that the vessel would have to be towed for repairs to 
Liverpool, vid Cape Horn, The Canadian Pacific Railway 
Company, however, telegraphed to Victoria that the machinery 
could be cabled for to Liverpool, and be shipped over the Canadian 
Pacific road, and repairs made at Victoria. The owners of theship 
consented, and within fifteen days the machinery was delivered at 
Victoria. The time from Quebec was less than seven days, the 
quickest time ever made across the Continent to Vancouver Island 
on which Victoria stands,” 


Tue following, headed ‘‘ Ruined by the Patent Register,” is 

iven by the Arkansas Traveller :—‘* Moseby, who has been away 
ton town for some time, returned the other day. Shortly after- 
wards a friend met him, and noticing his low-spirited appearance, 
asked: ‘Moseby, what’s the matter, old fellow?’ ‘Ruined.’ 
‘What?’ ‘A financial wreck.’ ‘How did it occur?’ ‘Well, you 
see, 1 had charge of a bridge not far from here. The owners are 
very particular about receiving every cent that is due them, so 
they put in one of those registers. It is a sort of fool arrange- 
ment sunk in the foot passageway of the bridge, and makes a mark 
with a clicking punch every time anybody steps on it. Well, 
everything was all right until the other day. A big Newfoundland 
dog got on the blamed thing and began to scratch himself, and, 
sir, before I noticed him he had charged me up 275 dols. Yes, I 
am a ruined man,’” 


THE report by Major Marindin to the Board of Trade on the 
collision which occurred on the 10th ult. at Finsbury Park station, 
on the Great Northern Railway, when a number of people were 
slightly injured, concludes as follows:—‘‘ Such an accident as this 
could ly have occurred if the system of interlocking the block 
instruments with the starting-signal levera had been in use, for in 
that case the signalman in No. 4 box would have been prevented 
from giving the ‘line clear’ signal to No. 6 box. It might also 
have been prevented if there had been clearance bars on the plat- 
form line to prevent the home-signal from being lowered when 
there was a train standing on the line, and I am glad to be able to 
report that the company is about to have such bars fixed at once, 
It should, however, be remarked that these additional safety 
appliances are of somewhat recent introduction, and do not as yet 
form part of the absolute requirements of the Board of Trade.” 


THE accidents on the American railways in December last are 
classed as to their nature and causes by the Railroad Gazette as 
follows :—Collisions: Rear, 27; butting, 8; crossing, 2; total, 37. 
Derailments: Broken rail, 5; broken frog, 1; broken bridge, 1; 
spreading of rails, 5; broken axle, 2; broken truck, 1; accidental 
obstruction, 1; land-slide, 1; snow, 1; misplaced switch, 5; un- 
explained, 9; total, 32, Otheraccidents: Boiler explosion, 1; broken 
parallel rod, 2; cars burned while running, 1; falling rock, 1—5; 
total number of accidents, 74. No less than eleven collisions were 
caused by trains breaking in two, Three resulted from the absence 
of signals or failure to use them properly; two from mistakes in 
orders; two from cars blown out of sidings on the main track; one 
each from a —e switch, a runaway train, and a conductor's 
slow watch, e thirty-seven collisions caused twenty-three 
deaths and fifty-four injuries; the thirty-two derailments killed 
seven persons and injured ninety-eight, while in the five other 
accidents one person was killed and one hurt, 


In the House on Thursday, the 18th inst., Mr. F. Pease asked 
whether it was the intention of the Government within the 
yg year to encourage and expedite the construction, whether 

y the State or y public companies, of railways and other works 
in India which had been recommended in the interests of that 
Empire, and would be securities inst famine, while in this 
— they might have the effect of encouraging the iron, steel, 
and other industries. Sir U. Kay-Shuttleworth replied that the 
annual report on railways in India for the year 1885-6, which will 
be presented as usual this session, will give the desired informa- 
tion; but if the member for North Leeds desires any of the 
information immediately, he would as far as possible meet his 
wishes. In the opinion of the Secretary of State in Council the 
numerous railways and other public works now in course of con- 











struction, which include the frontier lines, should be further |. 


advanced towards completion before fresh obligations are incurred. 
He added for the information of the House that the Budget esti- 
mate for the current year included a capital expenditure of about 
£8,250,000 on Indian railways. The Indian Midland Railway 
Company, with a capital of £3,000,000, has also been formed, and 
the Southern Mahratta Company has raised £600,000 for a new 
railway. These two sums were not included in the estimate. 


THE proposed Western Australia Railway, to connect Perth, the 
capital, and its harbour, Fremantle, with the rising town of 
Geraldton, thus opening up for traffic the fertile lands abounding 
in mineral and vegetable wealth lying between these localities, will 
be about 270 miles in length. The basis of the proposal of Mr. J. 
Waddington to construct this line includes a provision for the 
introduction into the colony of 5000 immigrants during the next 
seven years. On the part of the Crown, the Colonial Government 
are asked to grant lands to be selected within a reserve eighty miles 
in width, equal to a belt nineteen miles in depth along the whole 
length of the line ; also the right to declare town sites and villages 
on such lands. The proposals were favourably received, and Mr. 
‘Waddington has since formed a strong syndicate under the title 
of “The Midland of Western Australia Land and Railway Syndi- 
cate,” for the purpose of taking over the concession. In November 
last the syndicate sent out Mr. Richard Price-Williams, M. Inst, 
C.E., to report on the scheme and complete the negotiations with 
the Government, The contract has been signed, and the caution 
money—£10,000—required by the Government paid. The governor 
of the colony—Sir F. Napier Browne—turned the first sod of the 
new line on the 2nd inst., amidst great rejoicings. Besides the 
actual construction of the line, the works connected with the 
development of the lands will afford ready employment te many, 





NOTES AND MEMORANDA. 


ONE-THIRD of the whole of the deaths in London during the 
week ending 20th March were referred to diseases of the respiratory 
organs, 

In Greater London 3593 births and 2938 deaths were registered 
last week, corresponding to annual rates of 35°3 and 28°9 per 1000 
of the population, 

In London 2750 births and 2413 deaths were registered during 
last week, Allowance made for increase of population, the births 
were 145 below, while the deaths were 595 above, the average 

bers in the corresponding weeks of the last ten years. 

HERR FRUHLING, of Kinigsberg, has given the tensile strength 
of ice at 23 deg. Fah. as between 1421b, and 233 1b. per square 
inch. Its compressive strength found by cubes of over 2in. at the 
same temperature varied between 61 lb. and 204'8lb., a mean 
being 148 lb, per square inch. 


THE deaths registered during the week ending March 20th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 29°3 per 1000 of their aggregate 9 ey 
which is estimated at 9,093,817 persons in the middle of this year. 
The six healthiest places were Norwich, Leeds, Bristol, Leicester, 
Birkenhead, and Sunderland. 

THE annual death rate of London during the week ending the 
20th inst. per 1000 from all causes, which had been 25°0, 26°9, and 
28°7 in the three preceding weeks, rose to 30°3, and exceeded the 
rate in any week since February, 1882. During the first eleven 
weeks of the current quarter the death rate averaged 24°9, and 
exceeded by 1'0 the mean rate in the corresponding periods of the 
ten years 1876-85, 


Some of the soldering fluids used are injurious to tools and also 
to parts that have been laid on the bench. The following fluid, an 
American paper says, will do the work as well, and will not rust 
and tarnish any more than water would. Take two ounces of 
alcohol and put into a bottle, and add about a teaspoonful of 
chloride of zinc and shake until dissolved. Use it in the same 
manner as muriate of zinc, commonly used. It has no bad smell, 


CONCERNING cement for leather belting, the American Engineer 
states; ‘‘ One who has tried everything says that in an experience of 
fifteen years he has found nothing to — the following: Common 
glue and isinglass, equal parts soaked for ten hours in just enough 
water to cover them. — ae to a boiling heat, and add 
pure tannin until the whole becomes ropy, or appears like the 
white of ges. Buff off the surfaces to be joined, apply the cement 
warm, and clamp tightly.” 

To remedy the hardness of castings which will sometimes occur 
from getting very hot metal in very loamy sand moulds, or from the 
moulds being too much wetted, the Bulletin de la Céramique re- 
commends the subjection of the objects to a process of anneal- 
ing, which softens the surface, When the objects treated are of 
“7 ig iron, they are put in cases surrounded with coarse sand, 
and heated for twenty-four hours with sal-ammoniac and forge 
—_— in the proportion of one part of the former to twelve of the 

tter. 


Proressor Fucus’ record of seismic events of 1884, gives 123 
shocks of earthquakes, distributed in time as follows :— Winter, 57 
(December, 19; January, 28; February, 10); spring, 24 (March, 13; 
April, 7; May, 4); summer, 21 (June, 5; July, 9; August, 7); 
autumn, 21 (September, 8; October, 1; November, 12). Those 
ouvee individual mention are, March 24th, in Upper and 

lavonia, where in Diakovar and other places numerous 





Central 
buildings suffered injury; April 22nd, in England; May 13th, in 
Crevassa, where a church and other buildings were destroyed ; 
May 19th, on the Persian Gulf, in which 200 ms fell victims 
by the overthrow of their houses; August 10th, in the eastern 
United States; and the Spanish earthquakes in December. In 
regard to the last, Dr. Fuchs believes the centrum was not a point, 
but a line parallel to the Sierras Tejeda and Almijara; nor does 
he think they were of greater importance than those of Bellunoin 
1873, of Agram in 1880, and of Chios in 1881. There was very 
little volcanic activity throughout the year, and that only in Ztna, 
Vesuvius, and St. Augustin, in Alaska, 


AT a meeting of the Meteorological Society on the 17th inst., the 
President—Mr. Ellis—gave a historical sketch of the barometer. 
After remarking on the accidental nature of the discovery of the 
instrument in the year 1643 in its best form, in ignorance for some 
time of its value for purposes of meteorological inquiry, he gave a 
brief account of many early kinds of barometers, the first endeavour 
being, in consequence of difficulties experienced with the ordinary 
mercurial form, to enlarge the scale of variation; attempts which, 
in general, introduced other errors and inconveniences. The 
desire to experiment on elevated positions induced the construction 
of an early form of portable barometer; one such, with cistern 
completely closed leaving the air to communicate through the 
_— of the wood, having been made above 200 yearsago. The 

sident further described various points in the arrangement of 
the Ramsden, Gay Lussac, and other barometers, including also 
mention of some modern patterns of long range barometers, 
tandard b ters, and such barometers as are more commonly 
used. The practice of driving out air from the mercury by heating 
or boiling appears to have been in use early in the last century. 
Engraved plates, indicating the weather to be expected with 
different heights of the mercury, have been longer , at least as 
early as 1688, As regards correction for temperature, De Luc in the 
last century adopted a temperature corresponding to 545 deg. Fah. as 
that to which to make reduction, because corresponding nearly to 
the average of observations, such reduction being now made to the 
natural zero 32 deg. Fah. Reference was made to the employment 
of water—as in the well-known Royal Society barometer—and 
other liquids instead of mercury; also to various kinds of floating 
and other barometers not at all or not entirely merourial, and to 
metallic barometers, history of recording barometers or barographs, 
and the application of photography and electricity to seeliag 
purposes, 


AT a recent meeting of the Berlin Physical Society, Dr. Schulze- 
Berge spoke on the condition of electricity in dielectric media, a 
subject which had. hitherto been examined in most cases only from 
a technical standpoint, in order to determine the insulating power 
of gutta-percha sheathings for telegraph wires and cables. If it 
were assumed that the resistance of the dielectrics differed with 
the thickness of the layer, according to the same law as prevailed 
in metals, then—seeing that the resistance of a cubic centimetre of 
gutta-percha was, in accordance with Jenkin’s determinations, 
equal to 25 x 10!* ohm—the thickness of a layer, the resistance of 
which amounted to about 100 ohms, and ought to be measurable, 
must be so s as to be incapable of being produced. It might 
possibly be the case, however, that in dielectrics the resistance 
varied in another relation to the thickness; and, in point of fact, 
he had found that a gutta-percha layer of ;; millimetre thickness, 
and a superficies of 175 square centimetres inserted between two 
metal plates into the circuit of a Daniell’s element connected to 
earth, produced a very rapid discharge. Measurements executed 
by the speaker by means of a quadrant electrometer on thin layers 
of gutta-percha, sulphur, paraffine, and sealing-wax between two 
metal plates, yielded resistances very well capable of being 
measured, and which in the case of gutta-percha amounted on an 
ave to about 200 ohms, In the case of sulphur the values 
varied between 20 and 2000 ohms, and just as varied and irregular 
were the resistances in the case of the two other substances. The 
layer offering resistance was produced by placing rubber tissue or 
purest flowers of sulphur on a heated plate of zinc, and thereupon 
pressing the second heated metal plate, after which the whole was 
allowed to cool. Inthe course of time the resistance changed. In 
the case of sulphur it increased ; in the case of pgraffine and seal- 
ing-wax, however, the resistance abated ; in the case of gutta-percha 
the resistance continued pretty equal. 








MISCELLANEA. 


THE full-power trial of the engines of the composite corvette 
Emerald, a few days ago, gave a total of 1795-horse power, and a 
mean speed of 12°142 knots an hour, 

Ir is announced that on and from the 1st of April parcels not 
exceeding 7 lb, in weight will be received at any post-office in the 


United Kingdom for transmiasion to Switzerland. 


AN exhibition on saving life at and extinguishing fires will be held 
at the Royal Aquarium, Westminster, commencing May Ist to 
_ next, Lectures, demonstrations, and competitions will take 
place, 

TO-MORROW afternoon, at three o’clock, at the Royal Institution 
of Great Britain, Albemarle-street, the first uf two lectures will 
be delivered on *“‘The Astronomical Telescope,” by Mr. Howard 
Grubb, F.R.S., F.R A.S. 

Lioyp’s sub-agent at Ismalia, under date March 23rd, 9.50 a.m., 
telegraphed that the Carthage, lighted by electricity, left Port 
Said on the 22nd at 8 p.m. and arrived at Ismalia at 5a.m., the 
trip being very successful. 

BELGIAN competition will not many years be so very excessive 
if strikes like the present one are to become common and check 
the Belgian progress, especially if the men get notions as to the 
inferiority of their wages as compared with what England pays. 
The men on strike are wandering about the different villages and 
the outskirts of Liége begging, and promising to spare those who 
give them 

Some very large centrifugal pumps have been made by Messrs, 
John and Henry Gwynne, who have recently fixed them for the 
Mersey Docks and Harbour Board. Four of these pumps, with 
suction pipes 36in. diameter, driven by engines 21°5in. cylinders, 
2ft. stroke, and 160 revolutions, lift 685°6 tons per minute. They 
are to fill up the Sandon Dock, 10 ijacres in extent, so as to 
increase the depth 5ft. This the pumps have done in 90 minutes, 
lifting 60,000 tons of water in that time. 

THE Twickenham and Thames Valley Times of March 13th 
reports as follows respecting the new sewage pumping = 
erected by Messrs. Hayward Tyler and Co., of London:—‘ The 
contract pumping power of the pumping engines at the outfall 
works having been tested in the presence of Messrs. Little, 
Donpart, Withers, Beard, Begent, and the surveyor, the committee 
had much pleasure in reporting their approval of the machinery 
and that the conditions of the contract and quantity to be lifted 
of 1,000,000 gallons per ten hours were fulfilled in a satisfactory 
manner.” 

‘© A MAN of Mark-lane,” in the Mark-lane Express, repeats the 
untruths concerning the London water which an interested few 
circulated some years ago, and which will probably be repeated for 
ever by those who find it more pleasant to grumble than find out 
the truth. He says that, “if Mr. Chamberlain—[why Mr. Cham- 
berlain does not ny Pe gee organise a scheme for _oee 
London with pure drinking water in the place of the sewage an: 
water at present barbarously consumed by the —- of the 
greatest city in the world, he would be the means of setting to 
work th ds of lab 's in the most useful way possible. No 
public work could be more desirable.” There is not one word of 
truth in this deprecation of the London water, and thousands of 
labourers would not be a bit of use even if it were true, and the 
scheme could be organised. London water is equal to that supplied - 
to any large city in the world, and no one can disprove this asa 
broad statement. London house water cisterns are bad, but before 
it enters these the water is excellent. 


Tue lighting of railway carriages by electricity is, the Electrician 
says, making great strides in France, and recently the Compagnie 
des Wagons-Lile have been carrying out a course of experiments 
under the direction of their engineer, Mr. Street, with the system 
recently invented by M. Lucien Desruelles, the results of which 
are said to have been of a satisfactory nature. The experiments 
have been principally carried out on the restaurant cars; each car 
is lighted by twenty-one incandescent lamps, of which nineteen 
are of 6-candle power and two of 3-candle power. These lamps, 
with the exception of the two last, which are grouped in series, 
are p! in multiple arc upon the terminals of the source of 
electricity, which, in this case, is a primary battery invented by 
M. Desruelles. Each of the elements weighs 14 kilogrammes and 
has an E.M.F. of 2°19 volts, giving on short circuit about 35 
amperés. Its capacity is about 200 ampére hours. The twenty- 
one lamps in each car are supplied by a battery of 45 elements, 15 
of which are connected in series and 3 in multiple are; in average 
working the diff of potential at the terminals is 17 volts, 
and the current about 17 ampéres, 


An elaborate report has been issued by the Board of Trade on 
the explosion of a feed-water heater in the Midland Railway Com- 
pany’s Carriage Works at Derby on the 1st November last. The 
heater was formed by giving the lower part of a wrought iron 
chimney, which carried off gases from two Siemens regenerative gas 
furnaces, an annular form, one tube being rivetted inside another, 
and the space between filled with water. This chimney feed-water 
heater was connected to a 7in. water main, but it had not been 
quite finished, an escape pipe for preventing the accumulation of 
pressure not having been fixed, a temporary test cock used 
instead for the few days it had been at work. If the escape pine 
had been fixed the heater would have been an open annular 3 
but not being finished the heater was a closed vessel, and when 
the water supply cock was closed pressure could accumulate. 
Both thi happened, and the inner tube, 19ft. long, 3lin. dia- 
meter, and 0°3125in. thick, collapsed. The report by Mr. Peter 
Samson gives the pressure that would collapse the tube, assuming 
it to be covered with water and as much out of the circular form 
as long tubes generally are, approximately from the following 
formula :— 275,023 » = P, where D = the diameter in inches, 
L = the le in feet, P = the oie ee in pounds, 
T = the thi in inches; or as about 64 


Ir has long been known that petroleum existed in the neigh- 
bane oer of Suez, but vious explorations had produced no 
t. 








Septem! 1 a Belgian mining engineer, M. Debay. 
was sent to on the possibilities of the practical working 0! 


the oil beds. He reported favourably, and considered the experi- 
ment was worth a preliminary expenditure. Accordingly he was 
entrusted with and was charged to engage workmen for 
the pw of ascertaining the value of the discovery. M. Debay, 
with thirty Belgian workmen, was dispatched from Suez to s 
the end of November, 1885, the Government agreeing to defray ail 
expenditure until the lst of March. After ly selecting a 
spot on the of Jemsah, on the west coast of the Red Sea, 
py 170 miles south of Suez, at the foot of the mountain known 
as Djebel Zeit, or Oil Mountaih, he commenced boring at a 
distance of thirty yards from the sea on the 15th of January. 
After penetrating successively through , containing veins 
and nests of sulphur, shale, green and blue clay, limestone, and 
sandstone, the drill on February 28th, the day before the expiration 
of the period limited, fell suddenly 40 centimetres, and petroleum 
rose, it is reported, to a point two metres above the sea level. On 
receipt of the news, Nubar Pasha, with characteristic energy, 

an expedition, which a Zimes correspondent was per- 
mitted to accompany. He says :—“‘ The examination by the party 
of above-mentioned experts f 
the following facts:—That petroleum undoubtedly exists ; th 
the geological formation of the country is favourable to the exist- 
ence of larger quantities at lower depths ; that the store of oil is 
generally distributed over a large area in the neighbourhood ; that 
under existing unfavourable conditions a single source yields about 
two tons a that the specific gravity is ‘88; and that the spot is 
easily accessible from the coast, where there is exceedingly good 
anchorage,” 
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THE KORTING-LIECKFELD GAS ENGINE. 


MESSRS, KORTING BROTHERS, LONDON, ENGINEERS, 


(For description see page 249.) 
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*.* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

H. C. (Barnsley).—Apply to Messrs. Macmillan, Bedford-street, Strand, 

F. M. R —We cannot insert, for reasons which we have already very fully 
explained, any letters raising questions of priority of invention. 

J. P —Both may be considered good, but under all ordinary applications the 
bar with the greater dejlection will be the better one. You should say with 
what load the bars break. 

J. B. H.-(1) You can get a patent for the mixture. (2) You can get a 
patent for the use of the mixture. (3) What the patent would cover 
depends on how it is worded. Comprehensive specifications of the kind you 
suggest vequire to be drawn with great skill by a highly competent patent 
agent, 
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LEAD MILLS. 
(To the Editor of The Engineer.) 
8rr,—Will any reader kindly give me the address of firms making 
machinery for rolling tea chest lead? Conaov, 
London, March 24th. 





TRAPPING GREASE. 
(To the Bditor of The Engineer.) 
Sir,—Would some of your numerous correspondents of Taz ENGINEER 
kindly give a description of the best way of trapping oil from a surface 
condenser 80 as to prevent its going into the boilers, and when the peg 
and tubes have become y, what is the best way to clean them 
Greenwich, 8.E., March 24th. 
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MEETINGS NEXT WEEE. 

Tae InstTiTUTION oF CrviL Enornerrs, 25, Great street, West- 
minster, 8.W.—Friday, March 26th, at 7.30 p.m.: Students’ meeting. 
Paper to be read, ‘‘The Construction of the Hirnant Tunnel on the Line 
of Aqueduct of the Vyrnwy Waterworks for the Supply of Liverpool,” 
} ae a William Andrew Legg, Stud. Inst. C.E. Mr. James Mansergh, 

ember of Council, in the chair. Tuesday, March 80th, at 8 p.m.: 


1 | Section. 





or where Small Returns are Ex! Messrs, n, 
. Inst. C. rue to be read, time 
Chemical Basis,” by 
r. Percy F. Frankland, Ph.D., B.Sc., F.C. 
a paper ‘ On Sanitary Towns. 


Ordinary meeting. Papers to be further discussed, ‘‘The Economical 
Construction and Operation of Railways in esty Gortinged Covetrine, 
- R. J. R. 
Mosse, and G. C. Cuningham, M 

perrating, “ Water fication; ite 
Kino’s CoLteck ENGINEERING ETY.—A = meeting will be 
held on Tuesday, March 30th, at 4p.m., when Mr, H. C. Paxon will read 

'o' " 
ARKES Museum OF Hyarene, 744, Margaret-street, Regent-street, W. 
—Thursday, April 1st, at 8 pan: Lecture by Dr. Reg Parkes “On 
Administration 





London Vestries, and of Sanitary Laws in the 
Metropolis.” _—~ 

Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
March me 6 ness Cantor Lectures. ‘ Petrol and its Products,” 
by Mr. Boverton wi F.LC., F.C.8. Lecture 1V.—The uses of petro- 
leum and its ucts Illumination: ffine candles, mineral oil and 
spirit lamps, air gas, natural gas. Heating: crude petroleum and petro- 
leum residuum as f mineral oil stoves. Natural gas as fuel. Lubri- 
cation, Pharmaceu . Wednesday, March 81st, at 8 foe Seventeenth 
ordinary mee’ “ Methods for Rend the Blind Self-Supporting,” 


‘ 01 
by Mr. T. R. tage, M.D. The Right Hon. Sir Henry J. Selwin- 
Ibbetson, Bart., M.P., will preside. Friday, April gnd, at § p.m.: Indian 

“The His of Archeology in India,” by Mr. James Gibbs, 
C.8.1., C.LE., late Member of the Viceroy’s Council. Sir George Bird- 
wood, M.D., C.8.I., Member of Council, will preside. ee ae 
8rd, at 3 p.m.: Special Jecture. ‘‘ Electricity,” by Ss Comer F b 
M.A., F.R.8.E.. Lecture I.—Electro-motive force and poten 
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THE EDUCATION OF ENGINEERS. 

THERE are two theories extant concerning the way in 
which young men should be taught the science of engi- 
neering. According to one, a college training. is all-suffi- 
cient ; according to the other, nothing will make a competent 
engineer but practice. Both are right; but both are 
wrong in the sense that they are too narrow and exclusive. 
There is more to be said in favour of the latter than of 
the former view; because it is quite possible for a man 
who has never been taught the refinements of the theory 
of his profession to be a competent and successful engineer, 
while it is quite impossible for a man who has had nothing 
but a college training to be either or both. We dealt 
briefly with one aspect of the question in our last impres- 
sion, but more can be said on the subject with advantage. 

Let us consider what it is that is taught in an engineer- 
ing college. On examination it will be found that the 
whole course of study is intended to teach the pupil the 
science of quantity, dimension, and proportion, and 
nothing else. For example, he learns the law of gravita- 
tion, how to calculate the speed which a body attains in 
falling from a given height. The rulev = 8 J H gives 
nothing but a quantity. Trigonometry teaches how quan- 
tity of distance, if we may use the phrase, is to be 
measured, The rules by which the strength of a girder or 
a boiler is calculated all deal with quantities or dimen- 
sions. Marriotte’s law gives quantities of volume and 
dimensions of pressures, The barometer, thermometer, 
sextant, theodolite, are all instruments for measurin 
quantities or dimensions of some kind. Statics an 
dynamics deal with dimensions, proportions, ratios, quan- 
tities, and nothing else. Euclid, algebra, all deal with the 
same things, and with nothing further. No one can dis- 
pute that such knowledge of the art of measuring—for 
that is what it all comes to in the end—as can be imparted 
by a college training, must be of enormous use to the engi- 
neer; but engineering means a great deal more than the 
art of measuring and calculating, and just in so far as it 
means more must a training which teaches nothing but 
the art of measuring and calculating fail to make an engi- 
neer. The mistake made too often by professors and 
college men is that engineering is nothing more or less 
than measuring and calculating. It isa natural mistake, 
for those who hold this view most strongly are just those 
who have never done any engineering work themselves. 
Let us see what engineering really means. 

It may be divided under two heads—civil and mechauni- 
cal; or, more accurately speaking, statical and dynamical. 
The civil engineer has to deal almost entirely with matter 
at rest; the mechanical engineer almost entirely with 
matter in motion. Now, the first object which a young 
man’s parents, at all events, have in making an engineer of 
him is that he shall earn his livelihood. It is a noteworthy 
fact that the civil engineer almost always uses other 
people’s money, while the mechanical engineer uses his 
own. Take, for example, a civil engineer employed to 
make a railway; none of his own money is invested in 
the line. The sum to be spent is so large that nothing short 
of the united purses of many capitalists can supply it. A 
mechanical engineer, on the other hand, will be a partner 
or proprietor in a concern, small or large, and will use his 
own money and his partner’s. This fact largely modifies the 
training required by each. Thus, for example, a man may be 
a very fair civil engineer, and successful withal, and yet en- 
tirely lack commercial skill and experience; while a me- 
chanical engineer equally ignorant on these points must fail 
in life, So far, it is possible for a civil engineer to be turned 
out of college a competent man ; but no college can turn out 
acompetent mechanical engineer, in the sense of ability to 
make money. We do not for a moment assert that the 
civil engineer should not know how to do things cheaply; 
but it is certain that he has less ——— for doing 
mischief than his professional brother, because he is 
usually well looked after by those who hold the purse- 
strin But there is more to be considered. A man 
taught exclusively at a college is called on to design and 
erect a bridge. The first portion of the work he will pro- 
bably do well; nothing is demanded of him but the 
practice of the art of; measuring. He has to calculate 
—that is measure—the strains to which every part 
of the structure will be submitted, and to proportion 
the dimensions of the different parts to the different 
strains put on them. This is all plain sailing. Place 
him in the bridge-builder’s yard and he is at sea, 
Of the actual details of the method of construction he 
knows nothing. He can know nothing, because bridges 
are not built in colleges. At last the bridge is completed, 
and delivered on the site where it is to be erected. As to 
the way in which it is to be put in place, how the scaffold- 
ing is to be got up, how the great weights are to be moved, 




















he is entirely ignorant. The information he lacks cannot 
be gathe: con books. At the very outset he finds 
himself left at the mercy of a foreman, to whom he is 
unable to give a single useful order. If he attempted to 
carry out the work himself he would spend twice the time 
and money needed, and probably fail in the end. We 
once knew a young man, and a clever one too, who was 
sent down the age to superintend the erection of a 
lange steam engine. He wrote back to his employers that 
nothing could be done until they sent him down a steam 
crane, and some rails and sleepers on which to work it, as 
the castings ‘were too heavy to move. His employers sent 
instead a steady old foreman of labourers, With a “three 
legs,” two crab winches, a couple of jacks, and some heavy 

ks of timber—all hired on the spot from a contractor's 
yard—the roma was put in place in three days. The 
comment e by the young engineer was instructive. 
“T never knew,” he said, “that so much could be done 
with so little.” The difference between the theoretical 
man and the practical man is that the first knows what a 
thing ought to be like when it is made, and that the 
latter knows how to make it. 

There is, however, a vet more important point, perhaps, on 
which we have said nothing. It may be possible to learn 
in a college how to engineer matter; it is impossible to 
learn how to engineer men, and this is by far the more 
difficult of the two. If our younger readers will turn to 
our advertisement columns, they will find over and over 
again that one of the first qualifications asked for in a 
works manager is that he shall be “accustomed to the 
management of men.” What do they suppose this means? 
A civil engineer may have to control a complete army, to 
look after their housing, their feeding, their accommoda- 
tion. He may find himself in the position of a general on 
the march, Even in our country this has constantly hap- 

ned on railway works; abroad yet more frequently. 

‘ake the case of the Severn Tunnel. How much down- 
right generalship, tact, and energy were needed to carry 
that work to a successful termination? How much 
courage, and what is more important, power of giving 
cou to others, was needed? On one occasion some 
twenty or thirty men were caught in the tunnel by the 
inrush of water due to abnormally high tide. A boat had 
actually to be lowered down the shaft to men standing on 
a ladder below, and in this boat they had to go to the 
rescue of their fellow-workers. The engineer in charge 
worked for thirty-six hours almost without food, certainly 
with no rest. Those who think that engineers can be 
made by books do not understand the importance or the 
glory of the profession. 

Many instances can be named in which young men 
trained in colleges have been thoroughly successful 
engineers. There is no reason why this should not be the 
case. Weare not arguing against a college training for 
engineers. All that we maintain is that by itself it is 
inadequate to the required end. Such an education is the 
best possible groundwork on which to build up a structure 
of practice. There is only one drawback to it. It is very 
slow. A young man leaving college at any age must 
spend at least two years subsequently in learning the 
practice of his profession before he can expect to be able 
to earn enough to support himself, unless his notions on 
the subject of money are very small. On the whole, how- 
ever, the system of college training, properly and judi- 
ciously carried out, is better than that which it tends to sup- 
plant. The old system was to article a lad of say sixteen toa 
mechanical engineer for five years. In this time he learned 
to become a very indifferent fitter and a worse draughtsman; 
concerning the theory of his profession he was taught 
next to nothing. Now a gentleman does not want to be a 
fitter, although he should possess some skill with tools, for 
various reasons ; and he ought to be a very good draughts- 
man. By far the better plan is to send a lad of sixteen to 
some of our colleges—such, for example, as University, 
Owen’s, Mason’s, &c.—for three years; and then, when he is 
well grounded in theory, let him go into the shops for two 
years. In like manner, if he is to be a civil engineer, then 
three years at college and two on works will be found the 
best training; only the young man must bear in mind 
that in neither case is he at the end of five years entitled 
= call himself a competent engineer, with nothing more to 

earn, 


THE PREVENTION OF BOILER EXPLOSIONS, 


Tuat the history of the steam engine will ever come’ 
to be absolutely free from records of boiler explosions 
is scarcely to be hoped for. That such records are 
happily reduced in number as compared with past 
times, allowing for the much greater number of boilers 
now in use, few will dispute. Much has been done, 
but we venture to think still more may be effected. 
In the early days of steam boilers, explosions took place 
sometimes from causes not then controllable as they are 
now that the art of boilermaking and the science of boiler 
working are better understood, and tools and appliances 
are available such as could not be obtained, say thirty 
years ago. We may be told that if boilers are better made, 
pressures are increased. Quite so ; buta well-made boiler 
can be, and generally is, safe at its intended pressure, 
while a badly constructed boiler is never safe at any but 
insignificant pressures, The boiler user has even more to 
do in preserving it than the maker; and most, if not all, 
the refined scientific theories at one time propounded to 
account for explosions have given place to more intelligible 
and common sense views, the soundness of which have 
been demonstrated in a great measure by the various 
boiler insurance companies, and in adifferent way by inde- 
pendent research. Since the inception of the first boiler 
insurance association, by Sir W. Fairbairn, in Manchester, 
and which at first was strictly private, others have 
sprung into existence, and, praised by some, blamed by 
others, those now in existence do good work, and if it were 
not for difficulties inseparable from all attempts to disci- 
pline mankind, could do much more. One obstacle in 
particular attends the operation of these associations since 
they came to deal with the public—this is, that their 
clients or customers seem apt to regard them in a twofold 
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aspect, to consider that all responsibility is taken off their 
own shoulders, and also that the insurance company has 
not always a direct interest in preventing explosions; or, 
put in another way, that although the sum for which this 
or that boiler is insured will have to be paid if the boiler 
explodes, it is not directly to their interest to do all in their 
wer invariably to aye them. There is also a great 
ifference between life insurance and boiler insurance, 
telling against the latter. In the former case, the insurer 
seeks to benefit or to provide for others in the event of his 
death, and except sentimentally, he reaps no personal gain. 
Boiler insuring 1s quite another matter; and in the interest 
of all concerned it may be well if we attempt to make clear 
the exact relation between a boiler insurer and an insurance 
company. At the outset, it must be observed that there is 
one fundamental point of difference between life insurance 
and boiler insurance. Death is inevitable, explosion is 
not. When a man insures his life he must inform the 
office of the state of his constitution, of hisage, &c. Long 
experience has enabled offices to estimate with tolerable 
accuracy how long the proposed policy will run ; the life 
is accepted subject to certain stipulations as to residence 
abroad or engaging in hazardous pursuits. There the 
matter ends. The person insured has not to present him- 
self periodically for medical examination, or to be told he 
must alter his habits or mode of life. The insurance he 
effects does not interfere with his comfort in any way, 
save so far as paying the premium goes. 

With a boiler all this is absent. There is no senti- 
mental element about its insurance, and both the effecting of 
this andits subsequent maintenance entails periodical incon- 
veniences, and evenan expenditure of money over and above 
the premiums, which has a deterrent effect on steam users. 
Boiler insurance companies do so much useful work, both 
directly and indirectly, that anything in the least tendin, 
to shake confidence in them cannot be too strongly guard: 
against. It is to be feared that some boiler owners are apt 
to imagine that an occasional explosion, though at the time 
causing loss to a company, more than compensates for it by 
frightening more steam users to insure; and if by some 
cause for which the company is in no sense responsible, a 
boiler insured by it explodes, the owner thinks that the 
company is at all events “not sorry.” There cannot be a 
greater mistake. The one thing that is the backbone of 
the principle is to demonstrate that explosions are pre- 
ventible; and though insurance does not prove a perfectly 
clean bill of health, that does not show that the rare mis- 
haps that do befall insured boilers are due to inability or 
neglect of the insurers. The relations between a steam 
user and a company are very delicate. Companies of this 
kind are, in a sense, traders, like any other commercial 
body; they work for money, not for love. Their 
gains are not extraordinary, and they, like any others, 
must canvass and seek to some extent for customers. 
Probably somecan and do live without the necessity for this; 
still we all like to extend our business. But even putting 
this aside, and simply considering voluntary insurers, we 
find that the inspector has to work under considerable 
difficulties. When he calls to examine a proposed boiler, 
unless he does so at holiday time, and by pre-arranged 
appointment, his visit is simply perfunctory ; he can do 
no examining of a boiler under steam, save and except 
inspect the mountings, and see if the safety valves are in 
tolerable order. Such a visit is time wasted, save and 
except that it may enable an inspector of tact and good 
sense to win over a waverer to effect an insurance. The 
greatest care, however, ought to be taken to make it 
clear to the owner of the boiler that the object of the 
company—the principle on which it works—is to pre- 
vent an explosion, not to treat the transaction as a life 
policy, and simply agree to make good all loss caused by 
an explosion. No company working on that priuciple, we 
venture to say, could live long. Once the Loiler was 
thoroughly inspected and accepted, the owner would have 
but one form of interest to give him much further 
trouble—namely, the delay caused to business if an ex- 
plosion took place. Was he not insured? Would not 
everything be made good? So his purse was safe, and 
also his moral responsibility. Why should he put himself 
out of his way particularly to carry out the recommenda- 
tions of the company’s engineer, or give special facilities 
for thorough inspection ? In point of fact, boiler insurance, 
to be of use, must be preventive, not merely compensatory ; 
and such a principle, if it is to be effectually applied, must 
be recognised both by insurer and insured. 

No one who has read any annual report of the chief 
engineer of any leading insurance company can doubt that 
such bodies do much to reduce the number of explosions 
and to prevent the consequent loss of life and property, 
besides, it is to be hoped, educating young steam users as 
to the nature of the splendid servant and merciless master 
with whom they have todo. Judging from the reports of 
chief engineers the marvel is, not that boilers explode, 
but that such catastrophes are not of daily occurrence. 
Here are a few selections:—A Lancashire boiler, 30ft. 
long, 7ft. diameter, proposed, brickwork removed, inspector 
pushes, not strikes, but pushes his hammer through some 
of the plates. LEgg-ended boiler, safety valves loaded 
with fire bars laid on levers conveniently parallel and 
distant from each other. A steam crane boiler in the West 
India Docks blown to pieces; evidence to show safety 
valve lever could be and was at times fouled by cordage 
and so bent as tojam. This boiler was insured, and this 
brings us to observe that unless the owner of a boiler is 
careful to carry out the instruction of the company’s 
engireer it should not be held answerable; in fact, the 
insurer must himself really desire to prevent explosions, 
and companies cannot too forcibly impress on their clients 
the fact that though they have their boilers insured, that 
fact by no means relieves them of personal responsibility ; 
on the contrary it increases it, for it deprives them of the 
excuse of ignorance. A company can and will be held 
responsible, at least by public <o if it continue a 
policy on a badly worn or corroded boiler an hour longer 
than that occupied in reporting its condition to the owner 
with an urgent and peremptory caution. It should not be 


held responsible for shortness of water or jammed or over- 





loaded safety valves, and the mutual relations between 
insurers and insured cannot be too clearly understood by 
insurers. 

As an example of the work done by insurance companies 
take the following extract from a chief engineer’s report : 
“ During the year 80,457 examinations were made, of which 
10,278 were thorough, 1915 fracturedangle irons were found, 
508 fractured ren and angle irons, and 1653 safety valves 
useless.” Such facts for themselves. We wish these 
companies or associations all possible success so long as 
they continue to preserve their good name and do not act 
in an inquisitorial or vexatious manner; and we would 
point out to steam users that unless the tale of explosions 
is kept very low, public opinion may insist on Government 
interference of a very unpleasant kind. 








SHIPBUILDING IN 1885. 

THE annual report of the British Iron Trade Association, as 
regards iron and steel shipbuilding in 1885, has just been issued. 
It has been prepared, under the direction of the council, by Mr. 
J. S. Jeans, the secretary, who is one of those rare but useful 
individuals who have a natural taste for statistics. According 
to returns received from the several shipbuilding ports, the gross 
tonnage of new ships launched in the United Kingdom during 
1885 was 540,371 tons, which is less than in any year since 
1868, and 46 per cent. less than the average of the last five 
years. The total output was 182,645 tons less than was launched 
the previous year, the greater part of the decrease having taken 
place in the Clyde and the Wear yards. Mr. Jeans estimates 
that this falling-off represents the dismissal of no less than 
13,120 workmen who were employed in 1884, and of 50,000 who 
were employed in 1883. A considerable portion of the report is 
taken up with an investigation into the question of how far steel 
has continued to supersede iron as a material for shipbuilding. 
There is some difficulty in ascertaining this proportion, owing to 
the fact that Lloyd’s Underwriters’ Association registers ships 
not built in this country, as well as those which are. This 
much, however, appears to be certain—namely, that whereas 
151,339 tons of steel shipping were launched in the United 
Kingdom in 1884, no less than 223,288 tons were launched in 
1885, or nearly half as much more. Excluding the returns 
from those ports where no steel ships were built at all, and 
taking into account only those coming from ports where both 
iron and steel were built, it appears that 43 per cent. of these 
were steel, As regards the Clyde, which has been hitherto the 
chief seat of steel shipbuilding, and which has special facilities 
for obtaining the dearer material cheaply, we find that 48 per 
cent. of all launched were of steel. Uther ports were not 
behindhand. The Tyne-built ships were to a greater extent of 
steel than they were of iron, and the same may be said of those 
built at Belfast, Dundee, Hull, Grangemouth, and West Hartle- 
pool. On the other hand, on the Wear, the Tees, Leith, Aber- 
deen, the Mersey, and Barrow, iron predominated, as it did also 
at Southampton, Whitehaven, and all other shipbuilding centres 
not hitherto mentioned. Turning from the statistics of vessels 
launched, and directing the attention to those of vessels classed 
at Lloyd’s, it appears that 470,240 tons of new shipping was added 
to the register in 1885, as against 807,708 tons during the previous 
year. ‘This decrease, amounting as it does to 42 per cent., was 
entirely in iron vessels and in steamers. There were 56 per cent. 
less steamers classed in 1885 than there were in 1884, and 57 per 
cent. less iron vessels. On the other hand, there was an in- 
crease of 124 per cent. in the steel ships registered. Of the 
new shipping classed at Lloyd’s, 95 per cent. was built in the 
United Kingdom. Of the remainder, amounting in all to only 
5966 tons, Germany, the Colonies, Italy, and America each con- 
tributed a little. This fact seems to dispose entirely of the 
idea that foreigners are able to build ships for British owners in 
competition with British builders, for all British owners would 
certainly enter their chips in Lloyd’s registry. The 5 per cent. 
of foreign or colonial-built ships registered were, therefore, no 
doubt for foreign or colonial owners, and the 95 per cent. 
were mainly for British, but to some extent also on foreign or 
colonial account. Looking more closely into this proportion, it 
appears that at the ten ports where vessels were built on fureign 
and colonial account in 1885, about 16 per cent. were for 
registers other than British. The increased favour with which 
sailing ships have latterly been regarded by owners is remark- 
able, especially when the low cost of fuel is remembered. 
Taking the production of the Clyde, Tyne, and Wear together 
as a general indication, it will be found that 272 of the 
vessels built there were steamers, and 120, or 40 per 
cent. of the total, were sailing ships. This circumstance 
tends towards the relief of two of our present great diffi- 
culties, viz., the glut of the shipping and the glut of the 
labour market. For the replacement of steam by sailing 
tonnage means, firstly, less frequent voyages—that is, less 
carrying power—and, secondly, the employment of more 
men. If, instead of the three shipbuilding rivers last named, 
the total tonnage registered in the United Kingdom be 
taken, it will be found that the proportion of sailing to steam 
tonnage built in 1884 was one to two, whereas in the year 1880 
it was about one to six. It appears that in France, italy, and 
the United States shipbuilding has been for some years 
declining, and that those nations do not meet their own require- 
ments, far less do they compete seriously with us in our own 
or in neutral markets. In all Germany the net tonnage 
launched in 1884 was only 50,277, which is 12,587, or 20 per 
cent. less than in 1883. But during the five years ending with 
1884 an average of 90,000 tons was annually added to the 
German register. So that Germany appears to buy nearly as 
much tonnage from foreigners as is built in her own ports. The 
orders for these are, no doubt, mainly given to English builders. 
The only vessels of any moment which were built in Germany 
during 1883 and 1884 on foreign account were two war vessels 
for China. These transactions were, no doubt, nursed or 
influenced by the Berlin Government for political reasons, and 
were not made on their own merits in fair competition with 
English buildere. There were twenty yards where iron ships 
were built in Germany in 1884, but only five of these were able 
to turn out more than 4000 tons in the year. 


HAND GRENADES FOR EXTINGUISHING FIRES, 


A nuMBER of German savants have been recently engaged in 
investigations into the manufacture of these new weapons against 
fire. One of the first grenades put on the market was found to 
contain some free carbonic acid gas—under feeble pressure—a 
considerable sediment of carbonate or bicarbonate of soda, and a 
liquid containing in solution common salt and chloride of 
ammonium, also some sulphate of ammonium. Since this was 
made, however, the composition has been simplified, and Dr. 
Geissler has made the following three analyses, In Hayward’s 
hand grenade the bottle was found to contain a yellowish, 
slightly turbid aqueous liquid, containing in solution 15°7 per 





cent. of chloride of ca‘cium, and 5°6 per cent. of chloride of 
magnesium, with the usual impurities of crude salt. The con- 
tents weighed 760 grammes—450 grammes = 1]b, In Harden's 
hand grenade the contents weighed 555 grammes. This was a 
yellowish, somewhat turbid aqueous liquid, containing in solu- 
tion 19°46 per cent. of common salt, and 8°88 per cent. of 
chloride of ammonium. In Schoenberg’s “ Feuertod ” the con- 
tents weighed 440 grammes, and was a slightly turbid, almost 
colourless liquid, containing 1°66 per cent. of carbonate of soda 
and 6°43 per cent. of common salt. In connection with this 
subject two formulas are given in the Pharmac, Centralhalle by 
Dr. Eng. Dietrich, Both are intended to extinguish fire, one 
by withdrawing or consuming the oxygen, the other by coating 
the combustible objects with a protecting crust. The former, 
or “dry fire extinguisher,” is made as follows :—Nitrate of 
potassium—powdered—59 parts ; sulphur—powdered—36 parts; 
charcoal—powdered—4 parts ; and colcothar, 1 part. These are 
dried thoroughly, and then mixed, and fitted into pasteboard 
boxes, each holding about 5lb. Through an orifice in the side 
a fuse or quick match is fixed, which extends some din. inwards 
and 6in. outwards, and fastened on the outside. These ex- 
tinguishers are intended for closed rooms, and are said to act 
automatically. Dr. Dietrich says that he has tried them, and 
has found their effect excellent. The liquid fire extinguisher is 
made of chloride of calcium—crude—20 parts ; common salt, 
5 parts ; and water, 75 parts. This solution can be thrown into 
the fire by a hand pump, or in ordinary bottles. The burning 
portions become incrusted and cease to be combustible. With 
these receipts persons could very well make their own solutions 
and keep them in convenient places, together with hand pumps 
for projecting the liquid. 


FAST TORPEDO BOATS, , 


Apvice has just been received of the safe arrival at Pola of 
the two Austrian torpedo boats of the Falke type, lately con- 
structed by Messrs. Yarrow and Co. During the voyage they 
proved themselves to be thoroughly seaworthy, and made the 
run from Portland to Oporto in two days. This class of torpedo 
boat is of especial interest, on account of its exceptional speed, 
which led to the remarks made by Lord Charles Beresford in 
the House last week, when he strongly advocated adding to the 
Navy a number of this type, with a speed of from 22 to 23 
knots an hour, the torpedo boats now being constructed for the 
British Admiralty having only a 19 to 20-knot speed, 








LITERATURE, 


Modern Armour, a Question for the Day. By Lieutenant W. H. 
Jacqugs, U.S. Navy. 1885, New York: “G. B, Putnam’s 
Sons.” 

Tue question mainly discussed in this pamphlet is whether 
iron or steel will be employed generally in the future. 
The writer has visited Europe repeatedly, being well 
known as the author of the work embodying the results of 
the labours of the Gun Foundry Board. He has collected 
valuable information which we have not met with else- 
where, and his opinions are such as must win consideration 
and respect, and are ably and clearly expressed. On the 
tests of plates Lieutenant Jacques gives much information, 
and some beautiful cuts of results obtained at Givre, of 
which very little is ever known in this country. On steel 
Lieutenant Jacques is especially strong. He considers it 
undoubtedly the armour of the future; and it is not sur- 
prising, consequently, that he has given us more data in 
connection with it than with wrought iron, The book is 
the more valuable in England on that account, where we 
have the facts on the other side more within our reach. 

On the future of armour he says: “In regard to 
future development, I am not alone in the belief that the 
progress is limited to steel. Whether the best steel plate 
will be compounded mechanically — and there are those 
who believe that they have devised the means—or whether 
the Schneider hard front and soft back will reach the 
highest development by the means he now employs, the 
future must decide; but the great. cost of compound 
armour, and of sandwiching and accurately fitting wrought 
iron, added to the inferior resisting power and — 
weight and space occupied, clearly demonstrates that, for 
economic as well as military reasons, steel is the best ma- 
terial for the armour of ships and fortifications.” 

In a great deal that is said by Lieut. Jacques we concur. 
On a large scale steel plates have shown wonderful powers 
during the last few years, and he reviews the experiments 
fairly enough. Nevertheless there are points that should 
be borne in mind. Our author admits that steel has failed 
at times from brittleness, It remains to be shown whether 
this fault can be altogether obviated by improvement in 
manufacture. He contemplates a hard face and tough 
back, such as we should all like to have. We are inclined 
to think, however, that the difficulty in guarding against 
occasional brittleness has been found such that steel has 
become softer, and the hard face almost given up. Cer- 
tainly in the later experiments steel has been perforated 
in a manner unknown in former trials, In Spezia, in 
1884, a clean hole was made through the steel, through 
which the projectile passed bodily, though breaking up 
into a few pieces. We have not ourselves given up the 
hope of seeing the compound principle applied to steel of 
different qualities, but we have not yet seen the combina- 
tion of hard face and tough back on Schneider’s system. 
Lieut. Jacques gives a sketch of a very remarkable proof 
plateat Gavre, but the projectiles fired were chilled iron, In 
the main we agree with the conclusions of the pamphlet, 
and commend it to English readers. In certain details we 
differ from the writer. For example, we cannot admit 
that the union of iron and steel in compound plates has 
not been successfully achieved. He implies this when he 
says that “there is no compound plate in existence where 
the weld is perfect.” We have been much struck by seeing 
acon under strains separate at the junction surfaces of 

yers of wrought iron in preference to that of the steel and 
iron, and we consider this part of the manufacture has 
been conspicuously successful generally. 

Lastly, with re to wrought iron, the recent 
Bucharest trials illustrate the fact that it has a peculiar 
power—such indeed as has long been attributed to it in 
this country—to bear one a a fire from any guns 
that are not capable of oe orating it. For this reason soft 
wrought iron will probably long maintain its value for 
inland defences, while for coasts the manner in which the 
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plate-upon-plate system lends itself to alterations or further 
development of resisting power, is a great recommendation. 
Steel-faced armour has peculiar powers of resisting oblique 
blows, This in was seen at Bucharest. The fact is 
that while solid steel has certainly resisted full-front 
attack on a a scale as nothing else has done, it has to 
develope a good deal in three particular directions—hard- 
ness of face, toughness and softness of body, and certainty 
as to its qualities—before it replaces wrought iron in all 
its forms, 


Almanach fiir die K, K. Kriegs-Marine, 1886. 

Pola-Vienna : Gerold and Co, 
Axrnouau this handy little volume is intended primarily 
for the use of the oflicers of the Austro-Hungarian navy, 
it appeals to a much more extended circle of readers, as in 
addition to the seniority lists and service regulations of 
the Imperial and Royal Marine it gives summaries, which 
are at the same time both elaborate and complete, of the 
naval forces of other nations and their armaments. The 
first part contains a very good series of tables of the 
weights and measures of different countries, as well as 
others for the conversion of English nautical units and 
combined quantities—foot-pounds, pounds per I.H.P., &c. 
—into the corresponding metrical quantities and vice versd. 
The second part deals with naval artillery, giving dimen- 
sions and ballistic data for the different systems, and 
diagrams of the armour-piercing power of the larger guns 
now in use, while the third is devoted to the fleet lists of 
the different Powers, which are taken in alphabetical 
order. By the use of a well considered system of abbrevi- 
ations the leading dimensions of each ship and her arma- 
ment are condensed into a single line, so that the nav 
lists of the whole world are brought into a very small 
compass, and in addition the year of launching, draught of 
water, and realised speed, data which are not usually con- 
tained in the official lists are given, The list is followed 
by a supplement in which descriptions of the structure and 
cape of the principal armour-plated and protected 
ships are given in some detail, together with data concern- 
ing their coal stowage, and manceuvring capacity. The 
dimensions throughout are given in metrical measure. 
This part of the book contains descriptions of many strange 
marine monsters now under construction, among which the 
French torpedo ram cruiser, Tage, seems to take the first 
place. She is described as being 390ft. long, 52ft. broad, 
and 7045 tons displacement, at a mean draught of 23ft., 
and intended to steam 19 knots with engines of 10,330- 
horse power. Protection is afforded by an armour-plated 
deck and battery bulkheads, and a cellular belt filled with 
cellulose. This seems to be the largest imitation of the 
Polyphemus yet undertaken, as other European naval 
Powers adopt ships of the Esmeralda class or even smaller 
as torpedo cruisers, The fourth and final part contains the 
navy list proper, and the circulars and orders for its 
government, which latter as regards complexity and 
minuteness, bear a strong family likeness to those issued 
by “ My lords” from Whitehall. 


12mo, pp. 338. 
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AUTOMATIC BRAKES IN THE Unitep States. — A Pittsburg 
despatch, dated March 9th, says: ‘‘ The — of the Westing- 
house Air Brake Company are greatly elated over the large order 
which, it is said, that company is about to secure. The order is 
p< equip bad beg oe Trend Ne Railroad Meer i hapen 

ouse automatic air brake, ing it on passenger and freight cars, 
The railroad has about 35,000 cars, and it would take the machine 
shops, running at their fullest capacity, one year at least to com- 
plete the contract. The Westinghouse machine shops are just 
completing an order for 9000 sets of the brakes for the Atchison, 
Topeka, and Santa Fé road, and when this is finished every car in 
the Far West will be equipped. The Pennsylvania Rai is also 
contemplating the use of air brakes on its freight cars.” According 
to the Railroad Gazette, the number of Westinghouse automatic 
brakes already in use exceeds 15,000 sets for engines, and 125,000 
sets for vehicles, in all parts of the world, and of these 45,000 are 
for freight cars. There seems to be a fair prospect of these figures 
being doubled before very long, 





GAS ENGINES, 
No. VI.* 

WE illustrate on page 246 the Kurting-Lieckfeld gas 
engine, of new design, made by Messrs. Kérting Brothers, 
of London, which possesses several features of interest to | 
engineers. The general principle on which it works is 
that described by Beau de Rochas in 1862,t and which is 
now so well known as the four-cycle movement, so that any 
explanation of this may be considered unnecessary. It is to 
the details that we wish particularly to call the attention 
of our readers, The most striking departure from the old 
rules has been made in the method of regulating the speed, 
which hitherto has always been effected either by dimi- 
nishing the gas supply, or by reducing the number of 
explosions. Both of these plans are objectionable, the fault 
of the former being that the engine is not economical when 
running much below ita full power, on account of the 
charge being made too weak to get the full effect out of 
the gas; and although this objection is done away with 
by adopting the latter plan—where the charge is of 
uniform strength, and the number of explosions reduced— 
yet this necessitates a great pio pa J in the speed of 
the engine, which renders it inapplicable for many pur- 
poses, such, for instance, as driving electric light machines, 
where steadiness in running is indispensable. Messrs, 
Kérting Brothers have devised a method of obtaining 
regularity in the speed without in any way interfering 
with the economical working of the engine—a result which 
has never before been attained. 

This is effected by varying the quantity of explosive 
mixture taken in at every second revolution. The propor- 
tions of gas and air remain the same, but the quantity 
admitted is altered, so as to give an explosion of the re- 

uisite strength to overcome the resistance of the work. 
his may be easily explained by referring to the illustra- 
tion. The governor, Figs. 1 and 2, is connected by levers 
with a wedge-shaped cotter A, which connects the slide B 
and the rod C with the exhaust valve. This cotter is free 
to move horizontally under control of the governor, and 











Fig. 9—DIAGRAM FOR KORTING LIECKFELD GAS ENGINE. 


according to its position it causes the exhaust valve to be 
opened toa greater or less extent. Thus, supposing the 
engine to be working at its maximum power, the governor 
forces in the cotter as far as it will go, forming a rigid con- 
nection between the rod C, Figs. 1, 2, and the slide B, which 
receives a vertical motion from acam. The exhaust valve 
will then have the same amount of movement as the slide 
B, and will be kept open during the whole of the down- 
stroke, so that nearly all the waste products are expelled, 
and on the next up-stroke of the piston a full charge of 
explosive mixture will be drawn in. Let us now suppose 
that part of the work is taken off the engine. The cotter 
will at once be drawn out by the governor, and allow the | 
slide B to move independently of the rod C for a certain | 
portion of its stroke. By this means the exhaust valve | 
will be kept closed during part of the down-stroke, and | 
only a portion of the waste gases will be expelled, the | 
remainder being compressed by the piston, and afterwards 
allowed to expand again. It follows from this that the 
quantity of explosive mixture next drawn in will be limited, 
and will correspond exactly to the amount of waste gases 
—— In this manner the strength of the explosion 
will be reduced, being exactly adapted to the amount of 
work put upon the engine, and allowing the latter to 
receive an impulse once in every two revolutions, which 
ensures perfect steadiness in running. Reference may be 
made to Figs. 6, 7, and 8, but not to the letters, 

The gas and air are drawn in through a self-acting 
mixing valve, which is shown in Fig. 3, together with the 
—_ for both, = the ae = which they — 

ore passing to the cylinder. e gas passes into the 
mixing valve through the slots B, which are made in the 
movable stem of the valve; this is opened by the partial 
vacuum made when the piston makes its up-stroke, and 
uncovers the small gas ports. The air ports, marked a in 
the engraving, are necessarily opened at the same moment. 
Whatever be the extent of the opening of this valve, the 
quantities of gas and air drawn in are always in the same 
relative proportion, so that the strength of the mixture in 
the cylinder never varies. The mixed charge is now drawn 
along the , into which the end of the igniter pro- 
trudes—see Figs, 1, 4, and 5—and from there the greater 
part es into the cylinder, mingling with the waste gases 
which remain from the last explosion, while a small pro- 
portion is retained in the passage; a back-pressure valve,’ 
p!aced immediately under the igniter, intervenes between 
the two, and closes as soon as the piston has finished the 
first up-stroke. The down-stroke is now commenced, and 
the charge is compressed to from two to three atmospheres.’ 
The ignition then takes place, the arrangement by which 
this is effected being a peculiar feature of the engine. 
This has been described as follows by the inventors. In 
Figs. 4 and 5, A is the body of the casting, having in its 
lower end a movable hollow ram, bored with holes imme- 
diately above a conical valve seat D, and in its upper part 
a solid ram or plunger M, to which motion is im 
from a cam on the auxiliary shaft. While the compression 
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is going on the upper ram M is pressed down on the valve 
seat I, and closes the communication between the outside 
flame and the inside of the cylinder, as shown in Fig. 4. 
As soon as the charge is sufficiently compressed, the upper 
ram is suddenly lifted, and the pressure on the lower end 
of the loose ram K forces it up against its seat D—Fig. 5— 
again preventing any escape of the charge except through 
the extremely fine hole at the bottom of the hollow cone, 
which allows only a very small quantity to pass. It is 
shown at H, and is 2°5 mm. in diameter. The explosive 
mixture coming through this finds its way to the outside 
flame, as shown in Fig, 5, where it ignites, and the flame 
retires at once into the cone. The ignition cannot be 
communicated to the charge through the small hole, owing 
to the great velocity of the issuing therefrom, but 
the flame continues to burn at that part of the cone where 
the gradually decreased velocity allows the combustion to 
take place. When the piston has reached the dead-point, 
and it is desired to effect the explosion, the upper ram M is 
forced down upon its seat, and the lower ram K falls about 
one-tenth of an inch—see Fig. 5—allowing the flame con- 
tained in the hollow cone to ignite the charge, the commu- 
nication between the two being made by the small holes 
at D already referred to, through which the flame passes 
along the channel V into the cylinder. 

Another improvement consists in arranging the gear 
wheels so that the motion shaft has only one-fourth the 
velocity of the crank shaft, and by placing the carrying 
rollers above the cams, they are kept in contact with the 
latter by their own weight, and prevent that objection- 
able knocking which would otherwise take place, 

A feature of great convenience also is the ease with which 
the speed can be adjusted while the engine is in motion by 
simply turning the small hand wheel shown on Fig. 1. 
By screwing this in or out the resistance to the movement 
of the governor is increased, and the number of revolutions 
oa minute may be increased or decreased correspondingly, 

essrs. Kérting Brothers have now been several years 
making gas engines, and in designing the cea one the 
results of years of experience have been embodied in a good 
engine. The general construction and details are so 
simple that anyone can take the engine to pieces for 
cleaning purposes, and the liability to get out of order is 
very slight indeed. The amount of space which it occupies, 
which is very small, itself is a strong recommenda- 
tion. The gas engine is now so well understood that any 
reader will be able to gather that the principle on which 
the Kirting engine is constructed is that upon which the 
greatest economy can be secured, namely, the use of a 
highly compressed combus- 


tible charge. Fig. 9 is a 
fac-simile of a di from 
this engine, which to those 


acquainted with the subject 
is evidence of very satis- 
factory performance. Its 
scale is 4 mm.-to the atmo- 
sphere. The combustion 
is not too explosive, it evi- 
dently continues some time, the pressure is well sustained, 
and the diagram is very satisfactory except perhaps in the 
slight delay in the exhaust, 

Messrs. Kérting, like many others, have felt the 
oppressiveness of those patents which are supposed to cover 
the whole ground of application of a principle, and 
they have been in litigation in Germany on the subject. 
The judgment in the case of Kérting Brothers, of 
Hanover and London v, the Deutz Gas Engine Works 
was published in Leipzig, on the 30th of January last, and 
is certain to have the greatest influence on the development 
of the German gas engine industry. A digest of the 
case has been given as follows:—“The Deutz Gas 
Engine Works were the owners of three patents—Dr. 
Otto’s—which gave them the entire monopoly of the gas 
engine trade in Germany. By their interpretation of the 
first claim in patent No. 532 they asserted that they alone 
had the right to use an explosive charge consisting of a 
heterogeneous mixture of gas, atmospheric air, and dif- 
ferent gases or products of combustion, so that every 
motor which employed such a charge was considered by 
them to be an infringement of their patent rights, and 
builders of such engines were accordingly proceeded 
against. This claim was especially brought to bear against 
all engines using a heterogeneous mixture, in which the 
charge was ignited at that point where there was most gas, 
namely, at the port where the charge was admitted to the 
cylinder. The second and third claims of patent No. 532 
extended the general principle described in the first claim 
to engines which worked without compression as well as 
those which compressed the charge previous to ignition. 
The fourth claim gave the Deutzer Gas Engine Works the 
sole right to make engines working on the so-called 
“viertact” or four pa: tg principle, in which the same 
cylinder is naan as the pump and as the working 
cylinder. If the first, second, and third claims gave them 
the sole right to employ a rational theoretical principle 
in the making of gas engines, the fourth claim gave them 
the monopoly of the only rational mechanical method on 
which gas engines can be built, and it is, therefore, not to 
be wondered at that these four claims were always con- 
sidered by the Deutz Gas Engine Works to be the most 
valuable part of their patent. In addition to these, there 
is in patent No. 532—English 1876 patent—a fifth claim, 
which is merely expressed by the words, “the construction 
as described.” This claim, which is found in many patents, 
was intended in this case, as it is in all others, to give the 
patentee a protective os against infringement of ‘the 
general arrangement and construction of his invention as 

escribed in his specification, and signifies the erection or 
putting together of the separate so as to form a com- 
plete machine; therefore, any single detail, as such, is not 
protected by this claim. This has already been decided 
in former actions in which the Deutz Gas Engine Works 
have been engaged. It is to be noticed with re; to 
patent No. 2735—English patent of 1877—that this only 
refers to the constructive arrangements, the special feature 
being Claim 2, concerning the slide, which is used in the 
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present engines built at the Deutzer Works, and the novelty 
of which remains unquestioned by Messrs. Kérting. In 
the first claim of this patent there 1: «pecified the arran 
ment of a port axial to the cylinder, thruugh which the 
ignition flame is intended to pass, and by entering rapidly, 
or, as it were, shooting into the midst of the explosive 
gases in the cylinder, to bring the whole charge at once to 
the point of ignition, and so produce an instantaneous 
explosion. This method of igniting the charge is, accord- 
ing to the specification, only intended to allow of the 
ignition of a homogeneous mixture in contradistinction to 
patent No.532—1876—in which the mixture is to be ignited 
at that part which contains most This claim, therefore, 
it appears, only refers to a detail in the construction to pro- 
vide means whereby a homogeneous mixture may be 
ignited. Further, the Deutz Gas Engine Works 

by their specification No. 14,254 a patent for the “ special 
construction of a gas engine with compression pump, and 
the method of working such an engine.” [So far as we 
know, the Deutzer eas hie never made an engine accord- 
ing to this specification—probably for the reason that their 
engine working with a compression pump cannot success- 
fully compete with those which have only one cylinder. 
The decision of the Reichgericht with reference to the 
axial port is, it appears, that Dr. Otto only retains 
his _— for a port constructed in certain proportion 
to the cylinder and s of the piston, and also that 
it must be filled with a richer mixture than that 
drawn into the cylinder at the earlier part of the stroke. 
“In the recently-concluded case, Messrs. Kirting 
attacked the whole of patent No. 532—1876—and the first 
claim of patent No. 2735—1877—the latter on account of 
the Deutz Gas Engine Works having attempted to be a 
general interpretation to this claim also. Besides Messrs, 





Fig. 8 


Korting, the firm of Buss, Sombart, and Co., Magdeburgh, 
had also attacked patent 532 and patent 14,254. By the 
decision now published of the ‘ Reichsgericht’ — the 
highest Court of Justice in Germany—the claims 1, 2, 3, 
and 4 of patent No. 532 have been definitely invalidated 
and done away with. Of this patent there dundiiits only 
remains the fifth claim, which refers to the arrangement 
of the whole engine, as such, but which does not secure a 
patent for any separate detail or method of construction. 
This claim has in any case no practical signification what- 
ever, as, up to the present time, no engine has been 
constructed according to this specification. e first claim 
of patent No. 2735 has also been allowed to remain; and 
also, of course, the second claim, the validity of which was 
not questioned. The Deutz firm, therefore, still retain 
their patent for the slide, and also for the long ignition 
port intended to produce an instantaneous combustion of 
the charge; and, further, the special constructive arrange- 
ment of the engine described in patent No. 14,254, which, 
however, is of no great importance, as it would never 
occur to anyone to make such an engine. On the other 
hand, the important principles of the Deutzer patent, 
which for a long time have prevented free competition 
in the gas engine trade in Germany, have now fallen to 
the ground. The Reichsgericht has decided that the four- 
cycle movement mentioned in the fourth claim of patent 
No. 532 is not an invention of Dr. Otto, but, on the ground 
of being known to former inventors, shall be for the 
‘common good of all.’ Therefore, every engineer is now 
free to build an engine on the four-cycle principle if he 
so wishes. Furthermore, the claims 1, 2, and 3 of this 
patent, embodying the principle of the formation of the 
charge for engines with and without compression, have 
been annulled; and in this case also it has been decided 
that this principle is no invention of Dr. Otto, but, in 
consequence of its having been known to older inventors, 
shall public property, for “ the common of all.” 
Every engineer is therefore at liberty to employ a hetero- 
geneous mixture for the charge, and to leave as at 
the end of the cylinder to contain that charge, which the 
compression necessitates in the ‘viertact, or four-cycle 
engine. The invalidation of these claims has reduced the 
value of the Otto patents simply to the discovery of the 


before-mentioned details of construction, chief of which is | cast 


the admission slide; this and the long axial ignition port 
must not be infringed. The Kérting gas engine has 
neither an axial ignition port, since the port enters at the 
side of the cylinder, nor has it any slide whatever. The 
gas and air are drawn in a and the arrange- 
ment for igniting is one which 

for some years. The firm of Kérting Brothers, therefore, 
is now in a position to proceed with the manufacture and 
sale of these engines without interference in Germany.” 








NAvAL ENGINEER APPOINTMENT.—Stephen B, Williams, chief 
i ite. 


engineer, to the Heca’ 

Denison’s TesTING MACHINE.—This machine, illustrated in our 
impression of the 12th inst., is manufactured by Messrs, Samuel 
Denison and Son, North-street, Leeds, 


been patented and used | an 





CONTRAOTS OPEN. 


EAST INDIAN RAILWAY. — STEEL PADDLE FERRY 
STEAMER, 


TuE Indian Railway Company wants tenders for a steel steamer 
to replace the Kasheejee, at Salubgunge. The work uired 
under the yee consists of one paddle steamer, without 
woodwork, fitted with diagonal compound engines, surface con- 
denser, feathering paddle-wheels, and tubular boilers, of the 
following dimensions :—Length over all, 170ft.; breadth moulded, 
24ft. Gin.; ditto extreme, 40ft. Gin.; depth moulded, 8ft. 3in.; 
draught of water on an even keel, with 20 tons of coal on board, 


all stores, and steam up, with 3ft. The general appearance 
and te of vessel to be in conformity with the engraving 
on 1. The midship section to have a rise of floor about 
Sin. intended speed of the boat is twelve statute miles per 


Outside plating.—Of mild steel, Niemens-Martin. Keel plate, 
3ft. wide, 10°5 Ib. per square foot; from keel plate to upper turn 
of bilge in engine and rooms, 8 lb, per square foot ; remainder 
of plating, 64 Ib. square foot. The plates are to be of as long 

as =e Sy the longitudinal seams lap-jointed and single- 
rivetted, the vertical seams butt-jointed. The butt straps are to 
be ,,in. thicker than the plates they connect, and treble-rivetted 
in engine and boiler rooms; forward and aft to be double-rivetted. 
The strakes of the plates to be worked alternately in and out, the 
spaces between the outer strakes and the frames to be fitted in 
with solid liners 2}in. wide and the thickness of the adjoining plate. 
All butt straps vertical edges of plates to be planed. 

Stem post.—Of mild steel 5in. by lin., lower part to be forged to 
suitable forms to scarph to keel plate, the scarph to be not less 
than three frame spaces long. 

Stern post.—Of mild steel 5in. by lin., with wg 

braces for rudder forged on, to be bushed with lignum vitx. 
scarph into keel plate, the scarph to be at least frame 


spaces long. 

Mild steel angles.—In of and boiler rooms 24in. by 2}in. 

by join. forward, and aft 2hin. by 2in. by }in., in one piece from 
plate to gunwale; to be spaced 24in. 

Floors. mild steel 7} 1b. persquare foot and 9in. deep. One 

each frame, to be carried up frames high enough to make a 

t, and as shown in drawing. Lim! holes are 

to be formed through floor plates as low as practicable. Limber 

chains to be provided. 

Floor a: and reverse frames.—To have a steel angle 2in. by 
by jin. rivetted to the upper edge of each floor plate extending 
to level of water line, and forming reverse frame to this extent. 
In wake of paddle-wheels these reverse frames are to be run up to 
gunwale on every frame. 

Keelsons.—Main keelson of mild steel to be intercostal, formed 
of plate 74]b. per square foot between engine-room bulkheads. 
Intercostal plates to be connected to floors by steel angles 2in. by 
2in. by in. joggled over frames and reverse bars. To be 12in. 

secured to reverse bars - my angles 2}in. by 2in. by 

din., and to keel plate by a steel angle 2in. by 2in. by jin. To be 
continuous through bulkheads, to be made water-tight, and water 
be formed above angles where necessary. boiler- 
is to be so formed as to carry inside edges of fire- 
to be two in number, steel angles to be 
placed back to back, rivetted to floors 2}in. by 2in. by }in., to run 
as form of vessel will permit, to be continu- 
ous to be made water-tight, and to be so 
adjusted in position as to form a secure connection to engine and 


i 


F 


boiler bearers. Bilge keelsons two in number to run as far for- 
ward and aft as form of vessel will permit. Steel angles 2hin. by 
2in. by jin., back to back, to be continuous throughout, and 
made water-tight at bulkheads. 


Engine and boiler bearers.—To be in mild steel, plate and angles 
of the box form where possible, and to suit the requirements of the 
engineers in form and strength. These keelsons are to be secured 
to reverse bars by small gusset plates, having at least seven rivets 
at each joint, and to be secured to bulkheads by steel angles. 

Bulkheads.—To be five in number, and arranged in accordance 
with the drawings; to be water-tight throughout. The lower 
ey to be 74 1b. per square foot, to have stiffening steel angle 

2in., 2in. by in., placed vertically about 2ft. Gin. apart. Each 
bulkhead to be fitted with brass valve capable of being worked 
from deck, and fitted with brass socket and cover for deck. A 
bulkhead or transom plate to be fitted on fore side of stern post, 
and secured by short angles on each side. 

Rudder.— of steel plates to be flange rivetted to skin and 
deck ss pee stern post; of sufficient size to withdraw rudder 
bolt and to be made water-tight. 


Tests for Steel and Wrought Iron. 








Tensional Reduction of | Extension on 
strain | areaat whole length 
per square fracture per | of Sin. per 
inch. cent. cent, 
Steel plates either with or 
across grain, angle or flat Tons. 
bar, not less than ° 7 30 20 
Ormorethan .. oo 81 
Iron with grain 20 10 
Tron across grain 18 5 








The engine cylinders.—To be two in number, to be of hard, 
grained iron, a mixture of Scotch No. 1, Blaenavon and good 
clean scrap, the high-pressure cylinder to be 27in. in diameter and 
linder 48in. in diameter, both cylinders arranged 


supple- 
tted on to reservoir with a 2in. pipe, for the 
steam to low-pressure slide casing to 
engines. The for working the 
be led to starting platform. e reservoir between 
to have a relief 
ry 


valve fitted capable of adjustment 
t+ work. Indica oe sire Oe es 
to be fitted to either of 


both cylinders for 
the of taking off indicator cards. The cylinders to be 
felted in all mary bean map e = polished teak wood, tongued 


and slide-rod glands to seg tted with -metal bushes, and the 
-boxes lined with gun-metal. e high-pressure cylinder 


itted with a false face for slide cient kek 


itp Gitano Do Sa ak Sie wens oe ee 
pressure valve, e gridiron form, 80 as to cu’ 
steam at any portion of the stroke from two- to two-thirds, 





outside of piston as shown, to suit ordinary spanner. The upper 
end of piston rod to be forged solid and cut out to take gun-metal 
secured by steel cap, bolts, and nuts. The lower edge to 
be formed so as to receive guide block; gun-metal bearings to be 
lined with Parsons’ white brass, No. 2, 
Connecting rods.—To be of f steel of the same quality as 
iston rods, of not less length 7ft. Gin, centre to centre, to 
ve T-end, with steel caps, bolts, and nuts. Brasses to be lined 
with Parsons’ white brass, No. 2. To have a solid key cast on 
under side of brasses and let into T-end of connecting rod. The 
connecting rods, brasses, straps, and bolts to be interc ble. 
The lower end to be forked long enough to allow of connecting rod 
being turned up clear of piston rod cap nuts, 

Guide bars.—To be in forged steel, securely bolted to cylinder 
bottom and cross stay on main diagonal supports. Oil ways to be 
cut on upper surface, and care to be taken to prevent them being 
run to outer edge. 

na ad for guide bar.—To be in two ey joggled and bolted 
together, lined with Parsons’ white brass, No. 2 ; to be in cast steel. 

Slide valve rods.—To be in steel, secured to valves by double 
nuts and stop pin at bottom end, and with cone and collar at top 
ends, The to be guided at both ends, at lower ends by brass 
bush secured by pins to slide valve casing, and independent of the 
cover over end uf rod, The upper ends to have an eye forged solid, 
fitted with steel bolts and nuts for adjusting rocking brasses carry- 
ing sweeps. The rod below this eye to be forged square, for the 
purpose of guiding the upper end; to have cast iron guides fitted 
to casings in the usual manner. 

Ezxcentrics.—To be in cast iron, in halves to be bolted together 
with steel bolts and nuts carefully stopped. The vue to be of 
gun-metal, fitted with steel bolts and nuts brought as close to side 
of excentric as possible, to have provision cast on for taking T ends 
of excentric rods, with through steel bolts and nuts, Lubricators 
to be cast on strap. 

Excentric rods.—To be in steel of flat section, to have forked 
ends fitted with adjustable brasses, steel bolts and nuts for attach- 
ment to sweeps. If found necessary, these rods are to be trussed. 

Innks.—To be in steel, not less in length than 15in. between 
centres. To be made of two bars, with pins forged on the so id. 
The suspension bar for shifting 7 to be double, to be attached 
to go-ahead excentric pins, and to be fitted T-ended with adjust- 
able brasses, steel bolts and nuts stopped. The starting shaft and 
levers to be in forged steel, the pins to be stopped in end of levers. 
Blocks for carrying starting shaft to be in cast iron, with steel 
bolts and nuts. 

Expansion gear,—Lever links and rods to be in steel, the links 
to be double. 

Starting gear.—To be a combined arrangement, as shown in 
drawing, of hand and steam, with water-controlling cylinder, so 
that by placing the starting handle in any position the links may 
stand at the same proportionate part of stroke, to be so arranged 
that the steam or hand gear can be used independently, the steam 
cylinder to be not less in diameter than Sin. All packing glands 
to be lined with gun-metal, and all rods and pins to be in forged 
steel. The porn | gear to be efficiently supported below starting 
platform in general conformity with the drawing, the supports in 


steel. 
Crank shaft.—Crank shafts to be in forged steel, and shrunk on 
to shafts, 

Main stay.—The main stay running from the plummer blocks to 
cylinders to be in forged steel. The main plummer block bolts to 
go through upper end, and the lower end fitted against faced 
provision cast on cylinders, secured by four screwed pins having 
nuts at either end, turned and fitted into rimered holes ; to have 
boss forged on for taking support, with double nuts. 

Support for guide bar.—To be in steel, each guide bar to have 
separate supports, consisting of two steel stays extending from 
bottom frame to main stay, having nuts to carry cross beams 
supporting guides bar. The cross beams to be I-section cast in 


Air pump gear.—The levers to be double, and all pins and side 
rods to be in steel. The main links to be T-ended, fitted with 
brass bearings and steel caps, bolts, and nuts. The air pump rod 
through plunger and top nut to be in steel, with gun-metal box 
nut at bottom, the crosshead to be in steel and turned. The side 
links to have brass blocks, and through steel bolts and nats; the 
bolts to have solid collars, to be worked from crosshead gudgeon of 
high-pressure engine. 

Paddle shafts.—To be in forged steel, the crank to be shrunk and 
keyed on to paddle shaft. The crank eye to be fitted with gun- 
metal side pieces dovetailed into crank for taking flattened sides 
of crank pin. The shaft to be not less than 9}in. diameter and 
ldin. long in entablature. 

Condensers.—To be in cast iron, generally of the form shown in 
drawing. The tube plate to be in rolled Muntz’s metal, drilled 
and tapped for Zin. outside diameter tubes, 18 B.W.G. thick, 
fitted with brass screwed ferrules, the ends of which next packing 
to be smoothly rounded in lathe, Tube plate to be 1iin. thick. 
Tubes to contain not less than 70 cent. of copper. The cooling 
surface to be not less than 1008 cquare feet. The steam to be 
condensed externally and the circulating water to run twice 
through the tubes, entering top rows of tubes first from centri- 
fugal pump. A brass cock to be fitted on to exhaust pipe for 
injecting soda solution. The condenser, with tubes packed in 

lace, to be tested with cold water pressure to 5 1b, per square inch 
fore putting on doors. A wy sav mange { supply pipe with regu- 
lating cock into condenser, for making good any loss of feed-water. 
The gear for opening and shutting same to be led to starting plat- 
form. ions to be cast on sides of condenser to form con- 
tinuation of main frame, which is to be bolted to faced flanges on 
top of condenser, the bolts and nuts to be in steel and holes 
rimered out. 

Air pump.—The barrel, plunger, and bucket with guard to be in 
gun-metal, the top and bottom chambers in cast iron, and so 

that foot and delivery valves can be removed without 
disturbing other than the two doors. The cover guides and blocks 
for crosshead to be in cast iron, The cover to have gun-metal 
glands, the stuffing-box to be lined with gun-metal. The air pump 
to be not less in capacity than 2°6 cubic feet. To be fitted with air 
valve and adjusting screw. The guides to be made in two pieces 
bolted together top and bottom, secured to faced provision on air 
pump cover, Cover to be ribbed below guides, 

Foot and delivery valves.—The seats and guards to be in - 
metal, the valves in india-rubber, and so arranged that the valves 
can be removed without lifting the seats, 

Hot well.—To be in wrought iron, arranged with closed top and 
manhole-door and air pipe. 

Feed and bilge pumps.—To be one in number of each, the barrels 
in cast iron; plungers, glands, and bushes in gun-metal; the 
stuffing-boxes to be lined with gun-metal ; each pamp to be of not 
less ty than 275 cube inches stroke, The feed pumps to be 
fitted with suction cock and shifting valve on pump, and escape 
valve on delivery pipe. The valves and seats to be in gun-metal, 
with adjusting screws for ting lift ef delivery valves for 
feed, the feed pump to draw di from hot well. The bilg e pum’ 
fitted off same pattern as feed pumps to deliver over > fitted 
with suction pipes in lead, and delivery pipe overboard in copper. 

Entablature.—To be in cast iron of the box section, and generally 
of the form shown in dra , to be bolted to top of condenser 
with turned steel bolts, and nuts, and rimered holes. To be 
fitted with gun-metal bearings for main shaft lined with Parson’s 
white brass, the bolts to have solid collar, with nuts and caps to 
be in steel; the distance through stay with uuts to be in steel 
and the thimbles in cast iron. The fo end of entabla- 
ture to be secured to box beams by at least six steel bolts and 
nuts, with cast iron washer plates on fore side of beam; bolts, 
nuts, and washer plates to be provided. 

Bottom connecting frame.—To be in cast iron of the box form, 
the ends to be planed and securely bolted to condenser and cylinders 
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with turned steel bolts and nuts, the holes to be rimered out. 
The provision for taking guide support to be faced in machine. 

Holding-down bolts, nuts, dogs, and washers.—The necessary 
holding-down bolts, &c., to be in steel, and the whole to be pro- 
vided * use with engines. Holes to be cast in flanges about 15in. 
apart for lin. bolts. d 

Paddle-wheel.—The diameter of wheel to centre of motion to be 
1lft. The floats to be feathering, with rings attached to arms 
inside and outside floats. The pins for the floats to be cased in 
gun-metal, and the arms to be bushed with gun-metal. The gun- 
metal covering to pins is to be turned and the bushes to arms to 
be bored = —- — bow _ 
carrying floats, to have stops 
rings behind each arm. Diagonal stays 
cast in bosses with double nuts on each side, to have T en 
rings with two through bolts and double nuts. The ri 
butt-jointed, with double butt plates and bolts and double nuts 
and rivets, as shown. Athwartship stays to be as directed with 
p Base All holes to aes oe ooh = belts -< aA 

iving fit with square nuts, the bolts placed far enough a) 
to ok close-ended spanner. Bolts to be turned. 

Levers and brackets.—The holes for pins to be bored out taper, 
and the pins turned in to fit, ri over to secure them in 

lace, fitted with washers and split cotters beyond angle brackets. 

e pins for radius rods to be cased in brass, turned, to be fitted 
into lever in same manner as the pins. 

Radius rods.—To be round, bushed with gun-metal at both ends, 
and swelled in the centre. 

Material for eee wheel gear,—The arms, radius rods, levers, 
and brackets to be in wrought iron. The gun-metal to be of the 

ing mixture:—Tin, 20; copper, 112; zinc, 6. Specimen 
bushes will be uired for analysis, at least two of each size. 

Excentric wheel and support.—To be in cast iron, with steel pin 
coned and cottered into cast iron support. The excentric to be 
bushed with gun-metal, and the pin cased with gun-metal pro- 
Se > Sao = eae fore and aft stays and 
vertical support. The pins for radius to be cased in gun-metal 
and to have split cotter pins at end with stops under h 

Paddle boss.—To be in cast iron. Provisions to be cast on for 
ieaias 206 Se eke 0 Sie fit of arms into place. To be 

and fitted on to shaft with three keys, with thickening pro- 
visions cast on boss in wake of ys. Diagonal holes for 
diagonal stays and facings for nuts to be cast on. 

Outer bearing.—To be in cast iron, with gun-metal brass at lower 
side, on top side iron cover forming tallow-box and 
secured into place by two wrought iron straps, one on each side of 

with lin. screws and double nuts. To 
have loose plate in cast iron, with the necessary joggles, keys, 
bolts, and nuts for holding block and plate to outer ee 

Stufing-box for paddle shaft.—A stuffing box and gland, in 
halves, of cast iron, to be fitted on side of vessel. 

Throttle valve and gear.—A throttle butterfly valve to be fitted 
to steam pipe, and the gear taken to starting platform. Valve 
en spindle to be in gun-metal. The whole to be easy of 
remo 

LInubricators and pipes.—Brass lubricators to be fitted to all 
working bearings, of the ordinary form with worsteds. No soft 
solder to be used; where necessary, to be hard soldered. Pipes to 
lead oil as required, neatly fastened with brass clips for both ends 
of connecting rod. The lubricators to be fixed on supports and 
wipers to be fitted; slide valves and cylinders to have lubricators. 

The vessel to be fitted with two boilers of the locomotive i7pe, 
fitted to carry steam at a of 1001b. per square inch ; 
materials and fittings as 

Tenders to be sent in by Thursday, 8th April, 1886. 








LETTERS TO THE EDITOR. 
(Continued from page 241.) 


FREE TRADE AND NO TRADE. 


Str,—I have read the letters on “‘ Free Trade, &c.,” and wish to 
make some remarks on the export and import part of the question. 
I begin by saying what I believe no one disputes, and which it 
seems to me solves the question, namely, that all profits are paid 
by the consumer. Suppose goods valued at £1000 in England are 
exported to America ; arrived in New York, they are exchanged 
for American goods. But an American will not exchange his 
unless he can make a profit, neither will an Englishman. Here it 
is clear that the American sng ay Se value in New 
English goods. But the Englishman exchanges 
because he can sell the American goods at a profit in England. 
When the goods arrive in E: they are valued as imports at 
what they will sell for in the ish market, and which, of course, 
will be more than £1000. The fact seems to be that if there isa 
fair exchange the American goods in England will be sold at the 
same price as the English goodsin America. If the cost of carriage 
were equally divided between Jand and America the amount of 
wealth in either country would be no more affected by the above 
transaction than the amount of wealth in England is affected by a 
similar transaction between London and Liverpool. 

Looked at both from the producers’ and the consumers’ point of 
view, England is a great producer, and is paid for what she exports. 
She is a great consumer, and pays for what she imports. 

March 21st. Cc. D, Dus, 





Srr,—As a science, and so far as it is a science, political economy 
is simple enough. So are mechanics, while you are dealing with 
massless, frictionless, and absolutely rigid mechanisms. When 
you come to take into account strains and inertia, and friction, 
and all the rest of it, you meet with intricacies enough. 

The Board of Trade returns are not valueless; they are invalu- 
able; but none the more will any crude process of subtracting 
export from import values give an infallible index of the well- 
being of the nation, still less prove the expediency of any particular 
method of remedying distress. In dealing with these figures it is 
necessary to eliminate first of all one large cause of error, that 
which causes the excess 115 millions in the import valuations of 
the whole world over the export valuations. Because in this case 
there can be no possible financial explanation ; there is no question 
of how the goods are paid for; it is simply a record of the goods 
entered and cleared at every custom-house in the world. Every 
item, except those lost at sea, is entered twice—as an export at 
our custom-house, as an import at another ; and yet the totals do 
not balance. Surely the reason is plain enough, that values of 
commodities differ in different countries, and that they are ordi- 
narily e from a cheap market toadearone. Newcastle 
to essa wheat to Newcastle. I have 
heard of a shipload being bartered weight for weight, so that an 
export item of £1000 ow dew an import item of £10,000, valuing 
the coals at 10s. a ton, and the wheat at £10! Of course such 
bargains were not common even in good times, and I merely quote 
it as an extreme case of a universal process. 

Next we must observe that this total excess of import values is 
a balance of excesses and deficiencies in the cases of the separate 
countries, Britain, France, Belgium, and Holland, having a large 
import excess; Russia and the United States the reverse. Mr. 
Muir states very fairly the process that has been going on lately 
between England and the United States, and I agree with him in 
thi that what we did with this tribute of corn, or, in other 
words, how the bondholders who were paid off re-invested their 
money, ‘is an interesting and important question. But the fact 
remains that every sound investment of British capital abroad 
swells imports in the future. We may send rails and locomotives 
to China and Burmah, and so increase our exports for the next 
few years, but what then? Oan the process go on indefinitely ? 
Unless we invest in affairs that do not pay, inevitably there comes 
@ point when the dividend or interest is larger than the normal 





annual addition to the capital; in short, the tendency of foreign 
investments is to augment imports into the investing country. It 
is conceivable that a country might by reason of the magnitude of 
its foreign investments import prodigiously and export nothing, as 
“Trader” suggests. It is equally conceivable that a country 
might have a trade wholly export, a tribute to the foreign creditor. 
I do not say that the first supposition is a consummation to be 
desired, but surely the other is not an ideal condition, though 
likely to provide employment for the inhabitants. But is it em- 
ployment that ‘‘ Trader ” really wants? Is it not rather remunera- 
tion or enjoyment? I really cannot accept his first position as 


chain, proved to 25 per cent. above Admiralty test all through, 
with a guaranteed breaking-strain of 200 per cent. over, and every 
link carefully examined, is 23s, 6d. per cwt. for din.” Now, it 
would be manifestly absurd to waste money in having such chains 
as the latter tested at a public machine, after they had already 
been subjected to tests and examinations of a much severer 
character than those demanded by the Admiralty, The reputation 
of a well-known brand, which has taken inany years of experience 
and labour to build up, contains in itself a security which no 
amount of public testing certificates can give. Public testing 





axiomatic in the form he puts it; to his second position I must 
content myself for the present with tendering the answer to be 
found in the books, that a tax does not create employment, but 
only diverts it from one channel to another, DoI know the drift 
of my arguments? Partly; Lae pew one or two moves ahead, far 
enough to see that gambling and adulteration may be bad for trade 
in the long run. W. A. 8. B. 
2, Gordon-place, Camden-grove, W., March 22nd. 





S1r,—My operations-are not numerous nor very extensive in the 
way of despatching machinery to distant parts; but among them 
I can point to a case where an order went to Germany for execution 
contrary to my will, but, as now appears, not against my interest. 
May I, a your independent and patriotic columns, ventilate 
the question how far commissions, discounts, allowances, douceurs 
—that is, burdens and bribes—the latter odious name will be 
resented, but I fear there are gifts recognised as claimable or rea- 
sonable, and more or less habitual, which have the effect, if not the 
character and motive, of that criminal or dishonourable method of 
getting business—operate to our national and individual disad- 
vantage in the way of making prices or charges higher than ought 
to be, and of blinding ms on whom reliance must be placed to 
that dearness, and, still worse, to some little imperfection of design 
and workmanship? If an order for machinery of comes 
from Fiji or how much do these augmentations amount 
to? I have little bt that the virtual prohibition to use the 
best designs or methods which the present system of granting and 
working patents enforces, does act against our country much more 
than is seen or admitted. I have not royalties to inventors in my 
mind, however, among the “‘burdens ” on which I am now 
animadverting. What would they add? SENEX 


Srr,—Mr. Robinson would greatly simplify an interesting dis- 
cussion if he would reply og eng to the following questions :— 
In 1884 England imported from France, Germany, and Belgium 
£78,000,000 worth of goods and exported to the same countries 
£33,000,000 worth. How was the difference paid? I cannot find 
any of your correspondents attempting more than surmises and 
suggestions on this point. The merchants who actually ordered 
the surplus goods must have paid for them, and I, in common with 
a great many other readers, want to know how they paid for them 
or with what. Even allowing a large sum for freight, &c., it is 
clear that there must be a huge balance to be cleared somehow. 
If Mr. Robinson does not answer the question I shall take it that 
he does not know, and is, in so far, an incompetent authority. 

That taking all imports and exports ther over the whole 
world it appears the imports are in excess of the exports, is quite 
right. The balance represents the accumulating wealth of the 
world. Every civilised ev. with very few exceptions, is 
growing richer day by day. Take, for example, Middlesex. Its 
wealth has probably doubled in the last forty years. Paris is 
enormously more wealthy than it was in the time of the first 
Napoleon, and so on. 

The question to be discussed is not the gross accumulation of 
wealth, but the distribution of the accumulation. x 

London, March 23rd. 


ake 


PILE DRIVING, 


Sm,—I shall feel obliged to ‘‘ Scrutator” if he will in your next 

issue show how he obtains the equation 
Pa gf WeEs. ww. 

In a previous letter he stated that account must be taken of the 
elasticity of both the monkey and the pile. How comes it that 
the equation says nothing about the elasticity of the monkey? In 
the numerical results ‘‘Scrutator” does not work out the values 
in cases of the 10cwt. monkey falling 4ft. and a 5cwt. monkey 
falling 16ft. on the pile 16ft. long and 12 sectional area. They 
are respectively 134 tons and 190 tons. -Is ‘‘ Scrutator” 
to affirm that the pile will sustain a load of 134 tons without 
receiving permanent injury? Actual practice shows that after a 
pile has been driven till no motion is perceptible, a 10 cwt. monkey 
may be dropped on it without causing, at any rate, any perceptible 
permanent injury. 

“*Scrutator,” too, fails to work any examples of the formula 
No. 2 for giving the resistance of the earth, which he states will 
be somewhat less than the pressure between monkey and pile. If 
d = iin., the values of F in the two cases would be 95 tons and 
149 tons respectively. Does ‘‘Scrutator” believe that this 
pressure is ever really attained? If it be true in the case of the 
— and the monkey, it must be true also in the case of a man’s 

ead coming in contact with a piece of timber. Putting his weight 
at 12 stone, the pressure between his head and the timber after a 
fall of 4ft. would be 56 tons!! 


“Scrutator” affirms that in the equation mv = W y 2H 


we do not equate a momentum to a weight. Is not W a weight, and 


ae. simple fraction? Forces can only be measured by 


weights. I have given one interpretation of the apitin, will 
**Scrutator” gives us his if mine does not ante Mine 
March 17th, » DONALDSON, 





GOOD AND BAD CHAINS, 


S1z,—The correspondence on the above contained in your issue 
of last week gives useful information to those specially interested 
as well as to the general public. The necessity for selecting iron 
of a good and suitable quality for the manufacture of high-class 
chains is, as Mr. Penman points out, very important; but we 
should like to add so also is the selection and training of workmen, 
The price paid to them for their work, and the firing with which 
they are supplied to make the chain, are both of the highest im- 
portance in such a manufacture. Testing is an attribute by no 
means so important to good chains as it is to bad ones, and it is to 
this latter class, we presume, Mr. Penman’s remarks chiefly apply 
when he recommends chains to be tested at* the public testing 
establishments licensed by the Board of Trade. e are not of 
the number who think the certificate of the establishments any 
guarantee that a really good chain has been adequately tested, but 
rather that a bad one muster; and we venture to think 
our own Government itself does not altogether disagree with our 
view, as neither the Admiralty, the India Office, nor the Colonial 
Department allows its chains to be tested at a public machine. 
But it would appear from what your co mdent, Mr. 
Barnes, says, that even the authority of the iraity is on 
the wane, as it seems to be indifferent about using high-class 
chains so long as the price is low, and a ing strain of 
100 per cent. above Admiralty test is secured. This test ma; 
seem a high one to the outside public, but to those connected wit 
the trade it is regarded as only under third class, For example, our 
No. 3 best best crane chain, proved to 10 per cent. above Admi- 
ralty test all through the chain, with a breaking strain of 100 per 
cent. over, and carefully examined, is 17s. owt, for }in.; while 
our “ Al Special Best Best J. W, and Co, Geoidened tea ) crane 





h were not established for the re-testing of good chains, 
but rather for preventing the sale of bad ones. How far they have 
succeeded in this respect we will not now discuss; but we think 
Mr. Penman is entirely wrong in supposing that public testing can 
in any way improve the quality of branded chains. 

We think your correspondent ‘‘ Clyde’s” letter worthy of note, 
and would like to say in reply that, although there are no rules 
absolutely fixed for working chains under all circumstances, there 
are some which may be usefully observed. For example, the 
following figures may be useful in showing the safe load at which 
branded and ordinary crane chains may be employed :— 


Special Best Best J. W. and Co., Registered A1 Brand. 























Size, | Admiralty ! Guaranteed Actual | Safe 
. Test. | Breaking load. Breaking load. | Working load. 
in, cwt. | cwt. cwt. | cwt. 
g 824 | 97} 1184 | 20 
; eo | 180 220 86 
8 92} | 2774 320 | 55 
2 135 | 405 440 81 
Ordinary Crane Chain. 
Size, | Admiralty | Guaranteed | Actual Safe 
, Test. Breaking load. _ Breaking load. | Working load. 
in, cwt. | ewt. cwt. cwt, 
3 824 65 76 13 
i 6 | 120 140 24 
H 92} | 185 | 210 87 
i aw | 270 805 &4 


Uf course chains are often worked with greater loads than the 
above, but the safety in working is of course reduced in proportion 
to the increase. We always recommend the very best quality to 
be used where life and property are at stake. 

As regards the working of chains, the diameter of pulleys and 
chain barrels should be as large as possible. No chain should ever 
work with a twist in it. When the wear and tear is great, a little 
oil and tar is conducive td prolonging the life of a chain. To 
anneal high-class chains occasiorally is a good thing, but not after 
they have been unduly strained. The only safe plan then is to 
rep. them with new ones. To galvanise good chain neither 
makes it better nor worse, but is very often the winding-sheet of 
many defects in iron and workmanship. It is sometimes said to 
damage the rubbish it hides, as, when cheaply-made chains are in 
the pickling oe too long, the acid eats away the flimsy scarphs of 
the welds. This cannot be detected till after the chain has passed 
through the spelter bath, which effectually hides all imperfections 
for the time being. Should, however, the chain come to grief at 
any future time, the chain-maker may lay the blame upon the 

vanising. JOSEPH WRIGHT AND Co, 
Neptune Chain and Anchor Works, 
Tipton, March 24th. 


THE ROYAL AGRICULTURAL SOCIETY, 


Sir,—The thanks of manufacturing engineers are due to you for 
the excellent and able article published, under the above heading, 
in your issue of last week. We venture to believe that it will find 
an echo in the breast of every exhibitor of machinery at the shows 
of the above Society. Perhaps you will kindly allow me to sup- 
plement all you have said, by reciting some instances of what I 
consider the illiberal action of the above ae 

The circumstances of the Kilburn Show—the losses, expenses, 
and misfortunes to which exhibitors there were put through want 
of judgment by the executive in their choice of ground—is doubt- 
less fresh in the memories of many. A number of firms, it will be 
remembered, — machinery there at a great expense, only to 
have it cast away derelict in a sea of mud. Other firms had to go 
to the expense of putting down wooden gangways to afford some 
sort of access to the stands, for which they had to pay such heavy 
rents to the Society. Yet to this day one penny o! sopnmen 
has never been given by those whose business it clearly was to 
provide a suitable place and prevent such disasters, 

At the Bristol Show a certain celebrated firm were allotted a 
stand, to which they sent a considerable quantity of machinery at 
a cost of over £100, The stand, however, was so completely 
fenced in by other exhibits as to render it altogether inaccessible, 
Yet not a penny of compensation was, I understand, ever given the 
firm for such mismanagement, although acknowledged by the 
Council to be due to the fault of their own officials. At another 
show an exhibitor was recommended by the judges for a silver 
medal, but the Society refused to give it, yet advancing no 
explanation to justify that refusal. 

he attitude of the Society towards manufacturers is an injury 
to us, who, in order to effect improvements, must lay out heavy 
sums in costly experiments, and in the provision of expensive 
tools, and must subsequently spend much money in railway and 
other transport expenses to convey our exhibits out to shows and 
home again, A certain eminent firm paid a railway bill of nearly 
£800 merely for the transport of their exhibits to and from one 
show alone. Besides these outlays, we incur heavy expenses for 
the staff of attendants we must send, to say nothing of the value 
of our own time; whereas the exhibitors of live stock are exempt 
from such great expenditure—facts which receive no recognition 
from the Council. It does seem strange to tax those who have 
already great charges to bear, so heavily for stands, entrance fees, 
&c., for the benefit of stock breeders. 

The Council would do well to bear in mind that the engineerin 
exhibits form the most attractive feature of their shows, and i 
manufacturers cease to exhibit, the Council may find that they are 
themselves the greatest losers. It is an evil likewise to the already 
over-pressed farmers, who, run closer and closer each year by 
foreign competition, have diminished chances of cheapening their 
productive expenses by obtaining improved machinery such as the 
agricultural engineers of this country are ready and willing to 
devise if we can only get a little encouragement. Is it not alsoa 
fact that Messrs. Easton and Anderson—who, as engineers to the 
Society, did so much to elevate the influence of that body—now 
hold but honorary appointments? We submit that this also is a 
—< of the indifference of the Royal Agricultural Society to the 

terests of engineering exhibitors. I am oon =f of opinion that 
unless the Royal Agricultural Society take speedy steps to amend 
things, the engineering firms ought to unite against them—first, by 
convening a meeting at which to pass appropriate resolutions, of 
which copies would be forwarded to the secretary, and if this 
failed, then to decline unanimously to exhibit at any of the 
Society’s shows till reforms were made, MANUFACTURER, 


S1z,—I read the leading article under the above heading in your 
last week’s issue with a great deal of pleasure, and feel that the 
entire community of manufacturing engineers who exhibit at the 
shows of the above Society owe Fa thanks for the able manner in 
which you review grievances under which exhibitors have suffered 
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and still are subject to. As things stand at present the Royal is 
the only testing tribunal enjoying the confidence either of home or 
foreign buyers. In this capacity it has great power of doing good 
alike to the farmer and steam user and also to manufacturers if it 
chooses, Its functions in this respect are superior to those per- 
formed by it as regards livestock. Thesphere of usefulness, I venture 
to submit, of the stock breeder is smaller than isthatof the engineer. 
Stock b is but a single branch of agricultural interest, the 
successful cultivation of the soil iuvolves many interests, and 
can only be effected by the aid of the engineer, whose attempts 
at effecting improvements always entail heavy experimental 
expenses to begin with, which, when a good thing is produced, 
is followed up by further large outlay in the _—_ of the almost 
rohibitive rentals for stands and entrance fees charged us by the 
iety, who seem to take no account of our heavy railway and 
other transport expenses to and from the shows, the expenses of 
our staff in charge, our own time and hindrance to our regular 
business, to none of which are stock exhibitors exposed at all in 
the same degree, All this would be hard enough even if a respect- 
able sum were set aside by the Council as prize money for 
engineer exhibitors, but on this point Mr. McLaren’s figures 
speak for themselves, 

Furthermore, many cases might be cited of injury and loss sus- 
tained by exhibitors, altogether due to want of care and judgment 
on the of the Council and their staff—vide the Kilburn Show 
—but for which not one penny of compensation was ever paid 
to exhibitors ; not even their stand and entrance fees returned to 
them. 

I venture to hope that this matter, so ably taken up by you, 
will not be suffered to drop till such pressure is brought to bear 
upon the R.A.S, as will bring about much-desired reform. 

March 25th. A Victim. 





S1r,—I have read with feelings of amusement the leader in your 
issue of the 19th inst., entitled “‘ The Royal Agricultural Society.” 
There were thirty-two firms who entered portable engines for 
Exhibition at Preston in 1885, If there had been a prize offered 
for poe engines it is ible that thirty-one of these firms 
would have shown their liom by preparing a “‘ Racer” for the 
com =— od — firm —. — A ited its traditional 
stupidity abstaining. ese -one more enterprising 
firms, we may assume that the first prize would have been given 
to one. It was at Cardiff. To that one firm the trouble, expense, 
worry and anxiety of the competition — possibly have been 
compensated by a corresponding measure of commercial notoriety, 
but not by any means by a money prize or medal, But what about 
the thirty unsuccessful aspirants for the prize, who would pro- 
bably have expended at least £1000 a piece in the preparation of a 
commercially useless racing engine? The stupid one which held 
aloof from the competition would almost have the best of it. 
The irony of the whole argument, however, consists in the patent 
fact that the ae engines of any firm of standing would possess 
not the slightest identity with their engines of commerce, and the 
results would be therefore valueless to the public. 

To explain the difference between breeding pigs and making 
portable engines would — too much space for a single letter. 

Leiston Works, March 25th. FRANK GARRETT. 





CURTIN’S BOILERS, 


8im,—In reply to Mr. Buckland’s letter in your last impression, 
I beg to state that my tubes can be renewed in vertical boilers 
without removing the furnaces if required. Vertical boilers, as 
at present made, invariably fail in the fianges of the cross tubes 
first, and as by my patents these are done away with and all 
rivets removed from the fire, there can be no doubt but that the 
tubes will last considerably longer, and perhaps not require 
renewing at all. As to Lancashire and oval fiue boilers, if Mr. 
Buckland will kindly give me an order for one or more I will 
undertake to renew the tubes—if ever necessary—at a less cost 
than can be done at present with flanged tubes, and also without 
removing the flues, Mr. Buckland also states that he has made 
several vertical boilers with the furnaces flanged to take the up- 
take. This is a very usual plan, and I am not aware of havin; 
made any claim for it. I sincerely trust that Mr. Buckland wi! 
live to make several hundred boilers more in the same way, and if 


in these he would fix the cross tubes in accordance with either of & Se 


the plans mentioned in ny Angee I feel assured he will have a 
better boiler than ever he made before, 
Clifton Wood, Bristol, March 24th, Epwarp J. CurTIN. 


Sim,—Mr. Curtin’s method of fixing tubes in boiler flues is not a 
very patent one, nor is it, so far as I can see, practical. It has 
been applied to the chimneys of vertical boilers years ago. But 
suppose a Galloway-flued boiler, containing sixty tubes’ strakes to 
to made in one plate, and tubes on Curtin’s system, how would 
Mr. Curtin flange the holes, keep the plate the _ set, and punch 
the rivet-holes to template, make the job to defy inspection, and, 
peat a the expense against the method of the ordinary 

nged tubes? 

Again, suppose a Cornish boiler-flue 2ft. 6in. diameter, three 
tubes in the course, diameter at large end 10in. outside diameter, 
at small end 5in. outside, breadth of flange on the flat 23in., how 
would he flange the small end? and, when flanged, what would be 
the thickness on the outside edge? — the difficulties of 
rivetting and retubing to one side, I should think the flanging 
alone one great hindrance to the method ever becoming popular, 

East Hartlepool, March 23rd. JAMES MODONALD, 








THE LAW OF COPYRIGHT. 

Sm,—English authors have long been obliged to submit to having 
their work reproduced in America without any benefit to them- 
selves. Hitherto the plagiarists have usually had the grace to 
append the name of the author, but latterly some of the American 
authors” have begun the fashion of lifting large pieces of English 
books and passing them off as their own work. I take it this 
practice should be exposed wherever possible; I therefore write to 
— In looking over a ‘‘ paste-pot-and-scissors-book ” issued by an 

~ ag firm recently—we will call it the ‘‘ Amateur Engineer’s 
Daily Remembrancer and Encyclopedia of Useful Knowledge ”—I 
found considerable extracts from my book on saw mills, &c. 
attributed to one Hodgson. On making further inquiries, an 
ag the matter in my solicitor’s hands, it was found the English 

rm had — from an American book, ‘‘ Hodgson on d 
Saws,” who coolly palmed off parts of my work as his own. I 
am taking steps to prevent this book being sent into this —_— 
and have obtained damages from the English publishers. I wo d 
also recommend all authors who wish to reap any benefit from the 
sale of their books in Ameria to get someone in that country to 
write a few lines of additional matter, and secure the American 
copyright in their joint names, This is the only way at present of 
stopping these gentlemen. M, Powis BALzE, 

Appold-street, March 22nd. 





TESTING THE COMMERCIAL EFFICIENCY OF DYNAMO 
MACHINES, 

Srr,—I have only just now noticed Professor Jamieson’s letter 
in your issue of 12th March. As all the resistances in con- 
nection with the potentiometer and current readings were taken 
in B, A. units, it was necessary to take the E. M. F. of the Clark 
cell as 1°458 as stated in my article. This does not affect the 
accuracy of the determination of the current, The resistances of 
machines were, however, given in legal ohms, and their electro- 
motive forces in legal volts, GisBert Kapp, 

Wimbledon, March 22nd. 


CLOBE TENDERS, 
S1r,—As I have no doubt it may be interesting for you to know 
how closely work is at present gone into in Liverpool, I hand you 





particulars of three quotations sent in to Messrs. Kitchen and Co,— 
for the supplying and erecting with all [x ge tank fittings, meter, 
antifluctuator, &c.—at their new warehouses Walter-street :— 
Higginbotham and Stuart, £436; Crossley Brothers, £414; 
Ransome and Marshall, accepted, £414 5s. We, however, agreed 
to allow £4 5s. off our estimate as we received with order, 
but the small difference between ourselves and Crossley’s seems to 
me to show more conclusively than anything else could the care 
that has now to be taken in estimating. We have run very close 
on many jobs lately, but none so close as this. 
Liverpool, March 23rd. RANSOME AND MARSHALL, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 13th. 
THE industrial situation is seriously unsettled by the unprece- 
dented epidemic of strikes, extending from the Atlantic to the 
Pacific. After matters quiet down, all will be well, Labour is 
agitated, and has been stimulated to action by an almost uniform 
success in securing the wages demanded. The advance will range 
from 10 to 15 per cent. throughout the United States for both 
skilled and unskilled labour. To-day ugly rumours are rife on the 
streets from the South-West as to threatened violence upon the 
part of the railroad employés because of the stubborn refusal of 
the management to arbitrate or confer. The concessions made by 
employers were necessary, by reason of the urgent demand for 
material of all kinds. During the past few weeks demand has 
fallen off until the labour question is settled. The Western nail- 
makers met last week, and decided to continue the fight all 
summer. The building trades are extremely active all over the 
city, and the nine-hour day has been accepted by employers, 
Lumber is advancing slowly, and there is a growing belief that the 
prices will be slightly higher this year than last for white and 
ellow pine, cherry, and oak. The steel rail-makers have not 
ked any large orders for the week, and are rather quiet at 
34.50 dols. Large sales have been made of rails on the water, but 
no more orders will be sent abroad, as supplies will be sufficient in 
thirty days. Bridge-builders are withholding orders, The demand 
for plate and sheet iron is active. Crude iron of all kinds is very 
firm, and to-day’s quotations on Bessemer pig show prices to be 
19 dols, to 20 dols. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE spring gtety meetings of the iron trade are fixed to come 
off on the 7th and 8th of next month in Wolverhampton and Bir- 
mingham respectively. It is not anticipated that there will be 
any declared alteration in the crucial prices of marked bars and 
all-mine pigs. These are likely to be re-declared at, for the 
former, £7 10s. to £8 2s, 6d., and for the latter, 55s. to 57s, 6d. 
for hot-blast sorts, and 80s. nominal for cold-blast. What were 
formerly regarded as crucial prices have now, however, got to 
be of little account in regulating the great bulk of the e. 

This week a few of the sheet makers report rather better orders, 
but the accession is not of any largeaccount. Still sheets will most 
likely show the earliest revival. Prices continue at £6 to £6 5s. 
for 24 gauge, and £7 to £7 5s. for 27 gauge. Thin sheet makers’ 
quotations are £10 to £11 for working-up sorts, and £11 to £12 for 
stamping qualities. 

In the bar and angle and tee trade the severe competition from 
the North of England, South Wales, and other districts, remains 
an important factor of trade, which has a considerable influence 
upon common iron prices, Orders for hoops and some other 
descriptions of merchant iron are coming forward moderately well 
from Australia and the Cape, Eastern Europe, and some other 
markets, but the mills could do very much more work if it were to 
hand. Common bars have got down in some cases to £4 15s. per 
ton. Gas tube strip is £4 17s. 6d. to £5, and common hoops £5 to 


The demand for steel rolled in this district is not extensive just 
now, but a considerable Government contract for Siemens-Martin 
steel strips has just been booked at the Earl of Dudley’s works, 
which will provide employment in one department for some little 
time ahead. Mr, E. Fisher Smith, who has been connected as the 
— agent with the Earl of Dudley’s ironworks and collieries 

‘or a great number of years, is about to retire from the manage- 
ment. The present earl being a minor, his trustees, the Earl of 
Warncliffe and Mr. Stuart Wortley, have appointed Mr. C. J. 
Wright, of Worksop, to succeed Mr. Smith, who has proved kim- 
self a man of great business shrewdness and sound judgment, and 
whose opinion upon the question of best iron prices has practically 
ruled the trade for many years. The Ettingshall Ironworke, 
formerly carried on by Messrs. Morewood and Co., and the 
acquisition of which under a lease by the Birchills Hall Company 
I announced a little time ago, are likely to be re-started this 
week upon sheets. 

In the pig iron trade competition from other districts with 
native makers keeps severe. Smelters’ stocks are increasing, and 
it is reported that three furnaces have lately been blown out in 
the Tipton district. Sellers of Derbyshire and Northampton pigs 
reiterated this—Thursday—afternoon that the present prices 
were wholly unprofitable. Northampton pigs were abundant at 
36s. 6d. to Ws., and Derbyshires at 9d. to 1s. more, though some 
Derbyshires were not to be bought under 38s, 3d. delivered to 
railway stations, or 39s, delivered at works, 

Hematites of the Ebbw Vale brand were this afternoon 503., 
but other Welsh and west coast brands were 52s, 6d. to 53s. 6d. 
delivered. Native pigs were 40s, to 45s. for part-mines and 30s. 
to 32s. 6d. for common sorts. It is reported that three furnaces 
have lately gone out of blast in the Tipton district. 

Tronmasters have this week received from the London and 
North-Western, Great Western, and Midland Railway Companies 
intimation that, from the 1st of April, the rates for the conveyance 
of iron to London and Liverpool, for export, are to be reduced. 
The new rates to Liverpool will be: Upon pig iron, 9s. per ton ; 
upon undamageable iron, such as bars above fin., plates, an 
strong sheets, 10s.; and upon dam ble iron, such as the general 
run of sheets, hoops, rods, and sma , 12s. 6d. per ton. This 
is a reduction of about 1s, per ton to Liverpool from Birmingham 
and towns in the East Worcestershire district, but no alteration 
from Wolverhampton. The new rates to London are announced 
as 12s, 6d. upon undamageable and 15s, per ton upon damageable 
and finished iron, Much disappointment is, however, expressed 
that the lower rates to the metropolis are to apply only to lots of 
10 tons and upwards. Hitherto the prevailing rates have been for 
2-ton lots and upwards. The home trade derives no benefit at all 
from the changes. Even for large lots for shipment, the reduced 
rates offer no advantage, except in the matter of rapidity of 
despatch, over the rates at which, for many weeks past, senders 
have been able to forward their iron by canal. 

The Severn Commissioners have considered the influential 
traders’ memorials which have been presented to them asking 
for further ey terry of the Severn from Gloucester to 
Worcester and Stourbridge, to facilitate improved communication 
between Birmingham and South Staffordshire and the sea. Their 
reply is that whenever the traders are in a position to improve the 
— - ee with the Severn, the Commissioners will do 
their part. 

The Ironmasters’ Association have just issued a circular warnin 
buyers against the unscrupulous ing customs which have 
sprung up in some circles of the chain cable industry, and amo 
certain export merchants, It is pointed out that the aatat 
pursued has been first to buy a small quantity of the genuine 


g | trict here, but to locomotive builders 





branded iron, taking care to see that every rod or bar is branded, 
but for the great part of the cable to use a cheaper make. 

Merchants have also been found shipping bar iron in such 
as to allow buyers to suppose that they were being supplied 
with best quality iron. I am informed that some mer- 
chants have also been sending out circulars offering to supply 
iron of the brands of such firms as the Earl of Dudley, Messrs. 
William Barrows and Sons, and the New British Iron Company, at 
common bar prices. As to the spurious certificates of cable tests, 
the safest course is to require that all certificates are from public 
proving houses—establishments of an efficient character which 
exist in Staffordshire no less than in other parts of the kingdom. 

The ironworkers have now given their formal notice for a re- 
consideration of the rate of wages, the notice to expire in the 
middle of — A question has, however, arisen as to its validity. 
On behalf of the employers it is urged that Alderman Avery did 
not intend that either side should have power to hand in a notice 
until the actual expiration of the present arrangement. The 
question of the correct interpretion of the award is now before the 
arbitrator. 

The strike in the oe ey iron trade continues, and an attempt 
by the committee of the South Staffordshire Wages Board to 
bring about a settlement has failed. The committee offered their 
services as arbitrators. 

The strike at the engineering departments at Oakengates, of the 
Lilleshall Iron and Steel Company, terminated, I am happy to 
say, on Tuesday. A deputation met the managers on that day, 
and a compromise was effected by which the men consented to a 
reduction of 1s. per week all round, and work has now been 
resumed, 

Messrs. Shirlaw and Co., engineers, Birmingham, have just 
begun the manufacture of Spiel’s patent petroleum engines, for 
the making of which they are the lish and ccleniek Weesaean, 
This engine, which is a German invention, has the advantage of 
being in no way dependent upon the local supply of gas. It can, 
therefore, erected in any locality, and can also be used for 
tramcars, small fp &c. It is worked by the explosion in the 
cylinder of sm — of benzoline, which trickle from a 
reservoir, and which is converted by an ingenious mechanical 
arrangement into — spray. The reservoir is attached to a 
storage tank, from which supplies of benzoline can be pumped up 
without handling or exposure of the spirit. The cost of working 
is 1}d. per horse-power per hour, or equal to about 35 cubic feet 
of gas at 3s., but the manufacturers hope to further reduce it. 
The firm have just now a 2-horse power nominal stationary 
engine erected at the works driving shafting for several machines. 

The annual meeting of the Wolverhampton Chamber of Com- 
merce at the end of last week developed a further reference to the 
question of Continental competition, especially in the Colonies, 
Mr. W. W. Walker, of the merchant firm of T. W. and J. Walker, 
London and Wolverhampton, stated that he found that many 
English manufacturers and wor ple were still quite sceptical 
upon the question, yet if they did not arouse themselves they 
would possibly find that they were now only upon the fringe of the 
depression; and he adduced fresh examples of competition. The 
discussion which followed was oe by the president-elect 
announcing that, with a view to assist manufacturers to compete, 
he had determined to form something like a commercial museum 
of those European metal goods in which the competition abroad 


was most severe. 

The longer hours and lower es which the Continental work- 
= receive are exciting in attention from manufacturers 

ere, 

The arrangements for the Exhibition of Local Manufactures, 
which will be opened next August in Birmingham in connection 
with the visit of the British Association, are proceeding satis- 
factorily. A large number of the trades of the town and district 
will be represented. 

On Wednesday a deputation of Staffordshire members of Parlia- 
ment had an interview with Mr. Mundella at the Board of Trade, 
and urged the objections entertained by traders in Staffordshire 
and East Worcestershire to certain details of the Railway Bill. 
Mr. Mundella promised to consider the points which had been laid 
before him, and said the object of the Government was to make 
the Bill as satisfactory as possible to all parties whom it affected. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchestcr.—To say that the iron trade of this district continues 
without improvement is simply to repeat what I have had to record 
week after week since the year commenced, the only movement 
which the market has shown being persistently in a direction 
adverse to the interests of producers; and there is still nothing 
coming forward or even in prospect to break the depressing 
monotony of my reports. Stagnation of demand continues through- 
out all branches, with the condition of trade in some respects even 
worse. For the small weight of business offering in the market 
competition grows constantly keener, until makers, who do not 
care to seek after orders at prices so ruinously low that only the 
absolute necessity of keeping works going can at all justify their 

t , have practically to stand aside. Buyers, on the other 
hand, seeing that, even with prices already cut down in most cases 
below the actual cost of production, the market is so hays goed 
in their favour whenever they have orders to give out, find it to 
their advantage to purchase only as they have immediate wants to 
cover. Busi quently p Sond on from hand to mouth, the 
day-by-day driblets of small orders resulting certainly in some 
weight of iron changing hands, but only at prices which are unre- 
munerative and with nothing to look forward to in the future. 

Only a very restricted inquiry for either pig or finished iron was 
reported on the Manchester iron market on Tuesday. For pig iron 
prices are being excessively cut up by one or two of the Lincoln- 
shire brands, which are openly quoted at about 36s. for No. 4 forge 
and 37s. for No. 3 foundry, less 24 per cent., delivered equal to 
Manchester, figures which are quite 1s. per ton under the lowest 
quoted rates for Lancashire iron, and 1s, 6d. ton below what is 
being asked for one or two of the better class Lincolnshire brands, 
In outside brands prices for both Scotch and Middlesbrough con- 
tinue extremely low, with comparatively little or no business doing. 

Hematites still meet with but a very limited inquiry, with 
51s, 6d. per ton, less 24 per cent., about the average quoted figure 
for No. 3 foundry delivered into this district. 

Extreme depression continues all through the finished iron trade, 
and the weight of new work giving out is so small that one large 
works in the district had to be closed entirely for the whole of last 
week, whilst where forges have been kept going they have oy 
been working on a very restricted output. There is so muci 
eagerness on the of makers to secure orders, that where buyers 
have actual specifications to give out it is almost a question of 
taking any Fee: that can be got. For bars deliv into the 
Manchester district, £5 per ton is the lowest acknowledged price, 
but there are makers who are not firm even at this figure; hoops 
can be got at £5 7s. 6d., and sheets at £6 10s. per ton. 

As to the condition of the engineering trades generally, there are 
still very few inquiries being put upon the market, with, if any- 
thing, a still more rapid decline in prices, owing to the fierce 
competition for orders simply to keep works going. Tool makers 
seem to be fairly well ae on orders taken at low prices, and 
some of the boiler-makers have also recently secured a moderate 
weight of orders, for which, however, they have had to cut very 
low. Locomotive builders in some instances are being kept on full 
work finishing orders; but there are absolutely no new inquiries of 
any moment coming forward, and this applies not only to the dis- 

all through the country. In 
all classes of stationary engineering work trade is extremely quiets 

The information given in the articles published last month by 
THE ENGINEER with reference to the wages, rates, and hours worked 
in the several branches of the iron and engineering trades throughe 
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out Europe, are considered of so much importance to the employers 
in the engineering trades of Great Britain that they have been 

reprinted in pamphlet form by the Iron Trades Employers’ Asso- 
ciation, and circulated throughout the country. 

A drop hammer on an ii ~ > ee design has just been constructed 
by Messrs. Wm. Collier and Co., of Manchester, for f rings 
for ring throstles, and as it is the first that has been e for this 
special purpose, a short description will be of interest. The chief 
feature in the hammer is that the friction board, which is usually 
— yay for manipulating the falling weight in this class of tool 

die sinking and metal stamping, is replaced by a loose 
crap possing over a constantly running pulley ; when the 
at t wishes to raise the hammer the strap is simply pulled 
down by hand to give it a grip on the pulley, which at once draws 
up the weight, and this can be immedia‘ dropped from any 
height according to the blow required by simp! the 
strap and again allowing it to hang loosely over the pulley. The 
pw ney J oem . a cast iron a os with ae for 
xing the bottom die ler the weight carrying 
= top die. The base plate carries two vertical standards with 

V-slides which fit into the falling weight, and which can be 
adjusted to take up any wear on the es by set screws at the 
top and bottom. To give additional stability to the hammer the 
standards carry two brackets at the top, which are attached to an 
overhead beam. The falling weight 
it can be readily ulated by one man. There is a 
7ft. 9in, from anes ttom in the slides for the falling weight, 
and the overall dimensions from floor to ceiling are 14ft.; the 
width inside the V-slides is 16in., and the outside measurement 
2ft. 44in. The pulley for raising the weight, which is carried 
immediately over the standards, can be attached to any ordinary 
running shaft in a shop. 

I have had brought caier my notice an invention of Mr. James 
Howarth, of Manchester, oe which he ey to utilise the power 
of falling streams by transfi eir force to the compres- 
sion of air to af a as @ motive power. 
apparatus he has designed, briefly described, consists of an upper 
and two lower chambers, of any required size. The water is con- 
ducted through pena first into the upper chamber, where it forces 
the air within into a small pressure-dome fixed above the chamber. 
The stream at the same time runs through slide-valves into one of 
the lower chambers and then into the other, and so on continually. 
as inlet and outlet water and air valves are alternately 
closed by suitable mechanism for the entrance and escape of the 
fluids, when the full force of the stream is applied to condense 
volumes of air in quick succession, and force it through valves and 
pipes into a suitable receiver, or direct from the compressing 
chamber for use. The advantages which the inventor claims for 
this apparatus are that it combines the gravity and velocity of the 
stream, in one force, to compress air into the smallest compass and 
the highest pressure to which it is possible to force it by any 
certain stream of water, whilst other hydraulic motors, such as the 
water wheel, cannot utilise pressure, and momentum cannot 
operate upon the turbine. Other advantages which the inventor 
sets forth are, that the chambers, or ee TE would require no 
piston plates, consequently packing would be unnecessary and 
friction from ams aia, whilst the cylinders, requiring no 
boring, could be made of rough cast or plate iron, and up to sizes 
exceeding the largest engine boilers. On high mountains the 
exhaust water could be utilised by less elevated machines using 
successive descents of the same stream, by which means it might 
serve one employer after another so long as the water remained 
sufficiently high to exert the required pressure. It is claimed — 
the pene pom | by avon appliance would exceed 95 
of the power applied, and that the compressed air coul a 
ducted on to the highest tractable mountains or to the deepest 
mines for q int Eee pram, ot sone the gat 

rugged dales to the driving engines of works or road conveyances, 
aoe ——— wh chains, ropes, &c., could not be used for 
transferring inventor has before him the prospect 
that the waterfalls of Europe and America could be utilised more 
efficiently by his tus than by the means at present in use 
for producing w by day and light by night; so far, 
however, the invention has not got beyond the construction of a 
model, and consequentl; — not yet been put to practical test; 


but the method by whic’ Howarth proposes to utilise present 
—— water power eae interest some readers of THE 
GINEER. 


The Manchester Association of Engineers, at a special m 
held on Saturday, paid a very deserved ed recognition of the oe 


valuable services rendered = — Feng be Re . Thos, Ash! 
me os For some time has been a wid fi 
st the members ti S thes services ——_ by Mr. Ashbury 


a election in 1866, and more especially during the last five 
or six years, should be fitting’ aye he @ spontaneous 
movement was set on foot, which met with a most hearty 

on all sides, and on Saturday an elaborately illuminated address 
“as a testimony of their grateful mee 0 of the valuable and 
devoted services sauteed ter tie Ashbury to the Association as an 
ordinary member, a member of the Council, and as vice- sident 
in 1881 and 1882, and president in the years 1883 and 1 ” and 
“‘as a desire to record their high esteem for him and their best 
wishes for his happiness and future welfare,” and that he might 
“long be able to contribute by his counsel and presence to the 
stability and useful work of the Manchester Association of 

was presented to Mr. Ashbury before a crowded meeting of sub- 
scribers, at the Grand Hotel; Manchester. en tation was 
made on behalf of the subscribers by Mr Pt ane: & 
dent, and the eulogistic terms in which he: aia to tt ” Ashi 
connection with the association were afterwards endorsed by 
John Craven, Mr. John Thompson, Mr. Rawlinson, and Mr. 
Councillor Asquith. Mr, Ashbury, in acknowl the presenta- 
tion, said he received it with all the more pleasure, use it was 
not a parting gift to commemorate a severance from old associations, 
but would only tend to bind him still further to the service of that 


society. 

In the coal trade the break up of the severe weather has naturally 
had a tendency to slacken off yr nes mine gy leh rae but 
otherwise there is no ma aos The pits are still 
mostly kept on aboat full time, eS deliveries on account of 
orders in hand, whilst fap are maintained at late — but with 
the continued extremely poor megs for phe classes of fuel vod b= 
iron making and steam p @ general drug in the 
market, a giving way in prices is he eds and buyers are 
giving out orders o1 y very sparingly in anticipation "of some possible 
reduction next month. 

The shipping demand is only dull, and steam coal is offered both 
at Garston and Liverpool at very low figures. 

Barrow.—No change can be noted in the condition of the hematite 
pig iron trade. The demand is practically for the moment dead, 
and there are no indications of any improvement until the fate of 
the Steel Railmakers’ Association is known. ly speaking 
this association is dead, and it is generall, put chan 
connected with it that at the next meeting on the 6th of Apri 
means for winding up its affairs will be adopted. The fact is that 
for some time past the association has succeeded in keeping up 
prices all round, but now buyers are banding themselves together 
and refusing to give out orders until makers are free to treat with 
them outside the influences of the association Makers have pulled 
down the prices of rails by 10s. per ton, making heavy sections 
£4 5s. per ton net at makers’ wees | but even this reduction has 
not resulted in any accession of . On the contrary, 
it has confirmed the determination of buyers to - S 
many orders which they are ready and anxious > sees. 
as they in many cases require early attention, but they 
are waiting for the lower prices which are expected to be aimed at 
80 soon as the market is a ke wee eee ae 
fident of able to “7 at 10s. per ton less than the 
reduced price lately adopted. The quietness By sehen Pov 
question is solved trade 


the iron trade, and until 


of | Oyelope Wark 





be prostrated. Iron is quoted at 6d. per ton lower this week, the 
quotations being 42s. 6d. for mixed Bessemer parcels net at works, 
prompt delivery. If lower quotations were given at present, it is 
questionable whether any accession of orders would result. The 
output of iron only represents one-half of the production of 
which the district is saoaie. The shipbuilding trade is indif- 
ferently employed, and no new orders are offering. Engineers 
have not much work in hand, except in the marine department, 
where they are temporarily busy. The demand for iron ore 
remains restricted, and the greatest difficulty is experienced in mak- 
ing sales. and coke are in comparatively small sale. Shipping 
ia been rather better employed lately on metal exports. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Last week Sheffield was visited by representatives of the 
Royal Laboratory and the Ordnance Committee, who were con- 
ducted over the River Don Works—Messrs, Vickers, Sons, and 
Co.—and the Cyclops Steel and Iron Works—Messrs. Charles 
Cammell and Co. The visitors were Lieutenant-Colonel W. R. 
Barlow, Superintendent of the Royal Laboratory, Woolwich, and 
Mr. Anderson; General Sir Michael Biddulph, Major Bainbridge, 
Jenkins, of the Ordnance lommittee. At the 

the visitors, who were conducted over the premises 
by Mr. Al ler Wilson, managing director, witnessed the rolling 
and casting of a compound plate, and a gun fo: for a 66-ton = 
for the Se See Seen te es Oe © See of large fo: 
for Sir William ell, and Co., at Elswick, x 
sour carriage castings for the Royal Carriage Department, Wool- 
wich, and several large castings for the 110-ton gun carriages, 

The Trades Council convened a meeting of the working men on 
the 18th inst., at which resolutions were passed condemning false 
marking of cutlery, steel, and other goods, and requesting the 
Government to appoint a Royal Commission of pee The 
speeches A to a certain point were temperate and sensible, but, 
unfortunatel, +4 several of the later s ers—trade union eee 
taries and political agitators—marred the effect of the meeting by 
introducing the political element and declaring that Broadhead's 
atrocities were not so bad as certain practices which they alleged 
against Sheffield manufacturers. One dec » in reference to 
the Royal Commission on trade outrages, that the manufacturers 
had their turn then ; Pod is our turn now,” he cried —y and 
the meeting cheered his utterance most wy. was 
unpleasant to notice that several allusions making light a the 
rat » blowing-up, _ Begg =» of twenty years ago were 
favo received. It be feared that on is a good deal 
of the old embers of Mary Ann ”—i.¢., Broadheadism—still 
smouldering, which, as on Thursday, can be easily fanned into 
a flame. The Town Council, at a special meeting on the 24th 
inst., discussed the subject, eight members having requisitioned the 
Mayor for the purpose. By a considerable majority they decided 
to appoint a committee to consider the made against Shef- 
field manufacturers. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron market held at Middlesbrough on Tuesday 
last was well attended. There was not much actual business done, 
but the tone was less despondent than it has been for some time 
past. Inquiries for iron for both prompt and forward delivery 
were more numerous, but neither merchants nor makers would 
take the prices which th they accepted last week. Sales of No.3 
Saiive were made by merchants at 30s. per ton for prompt 

, but no makers would accept less than 30s. 3d., and the 
firms asked 3d. per ton more. Nothing further iets 
transpired with to the proposal to restrict. It is believed 
that makers will quietly wait until the shipping season commences, 
in the expectation that the increased demand will then hel; them. 
If relief does not come, then some firms will probably have to 


ce t, being 30s. per ton. 
arrants continue in ues ice 
Fics tenes te es etek ch ole te ot Eee Connal and Co.’ 8 


Mid h store last week was 7663 tons. At Glasgow it was | Ba: 
about 4500 tons. The total Myer d now held by them at Mid- 
dlesbrough is 207,193 tons, at Glasgow 706,189 tons. 
Shipments of pig iron show an ie Gee now that the wea- 
ther is more favourable. Up to Mon last 40,891 tons had been 
sent Ban then od March Lays) bowed about the same quantity as in 
portion of February. 
There is no change in the finished iron trade, either as to volume 


t is stated that the members of the Cleveland Ironmasters’ 
Association contemplate enforcing a further reduction in the wages 
of their operatives, and that notices to terminate all contracts will 
shortly be given. 

Only by quite ‘_o end of last week was the line passing over 
Stain-moor freed from snow. sore, bodies of men had been 
— for days in clearing the line, but until Friday afternoon no 

train was able to get through from Darlington to Kirkby-Stephen. 
The snow wreaths on the Midland Railway, where it passes through 
Westmoreland, were unprecedentedly great. On the 18th inst. an 
enormous mass fell like an avalanche and completely overwhelmed 
a locomotive. Since then the thaw which set in has caused the 
rivers to swell, and has therefore become a new source of anxiety 
because of the floods which are likely to take place. 

Various in the North have, it appears, been invited 
to send in designs and estimates for a typical tank vessel to carry 
sewage sludge from the Thames out to sea. Such a cargo would 
evidently be not a little awkward to deal with especially in rou 
weather, and careful consideration is necessary in determining the 
best way to attain the desired end. Of course the vessel must be 
divided into sections, not only pms but also inne 
so that portion of the cargo may be kept to its own place. 
tol and unl unloading, the most tisk method of doing this 
aan effectively would seem to be centrifugal pumps of 

eemtvely As the lift would not be great in any case, a com- 
small oo would suffice to mye the a yo epee « 
would be standing still 


ame Syne the same boilers woud be availab! _ 
su bod steam for either kind of work. One advantage of this 
method will be that the more offensive portion of the sewage will 
be got rid of completely, and without any chance of its return with 
the flood tide. At first sight it might appear to be waste of a 
substance which if spread over the land would have a fertili 
effect. In og tae — neighbourhood of London, however, an 
of wor4s very large manure of all kinds is plentif and the 

oo of eoaigann, “dpe geen dg ony pte ga yee 
distance from its ori + that its small intrinsic value 
will not ae yee idea fal ype for ge = of it 
seems to a one, or any such very 
acceptable just now at East Coast shipyards. 


or 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE being much less difficulty in warrants this week 
than last, the market has been flat, and prices have been on the 
decline. "The volume of business in the pig iron trade is still dis- 
appointing, and neither ironmasters nor merchants are able to 
report any material im a ae nee in the oy Bae The shipments 


in the past week, coastwise and f ab wpear [Fy hyd 
tons, as compared with 6009 in the precedi and 7299 in the 
corresponding week of 1885. The Sema bn ln the 


There are ninety-five furnaces in blast, against ninety-two at the 
same date last year. 

The current values of makers’ iron are somewhat lower, as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 43s.; 
No. 8, 40s. 6d.; Coltness, 47s. and 43s.; Langloan, 44s, 6d. and 
42s.; Summerlee, 46s. 6d. and 42s.; Calder, 46s, 6d. and “41s. ; 
Carnbroe, 43s. and 40s. 6d.; Clyde, 43s. and 40s.; Monkland, 
39s. and 36s.; Quarter, 39s. and 35s. 6d.; Govan, at ’Broomiclaw, 
39s, and 36s.; Shotts, at Leith, 45s. and 44s. 6d.; Carron, at 
Grangemouth, 48s, 6d. and 45s. 6d.; Kinneil, at Bo'ness, 43s, 
and 42s,; Glengarnock, at Ardrossan, 42s. 6d, and 40s. 6d.; 
Eglinton, 38s, 9d. and 35s. 9d.; Dalmellington, 41s. 6d. and 


On Wednesday warrants sold at 38s, 24d. up to 38s. 54d. cash, 
To-day—Thursday—warrants were done up to 39s, er 

The malleable iron trade is very slack, and at one of the Glasgow 
works it has been necessary to place the men on short notice. 

At a meeting a few days ago ‘he Scotch—Siemens—steel makers 
who are connected with the Association resolved to reduce the 
prices of angles by 5s, a ton. 

Several orders of moderate size have lately been placed with 
Scotch founders for cast iron pipes, and there are others in the 
ee this department of trade being, on the whole, fairly active. 

founders are in many cases but moderately employed. 
Some of the tube makers are busy, while others have much less to 
do than they could desire. 

The iron and stcel manufactured goods shipped from Glasgow 
in the past week comprised machinery to the value of £2210; 
sewing machines in — £3221; steel goods, £6200; and general 
iron manufacture, £17,600. 

In the shipbuilding trade of the Clyde the most considerable 
order lately received is that which the Spanish Government have 
placed with Messrs. J. and G. Thomson, of of Clyde Bank, This 
vessel is of 4300 tons displacement, is to carry twenty-one guns, 
and is to have a speed of knots. She will be 300ft. in length 
50ft. in breadth, and 314ft. in —_ The type of the vessel 
is what is known as “ raft-bodied.” he will have no side armour 
but a complete deck from end to a. and from side to side, just 
underneath the water, formed of steel varying in thickness from 
about 5in. to 2in. This deck protects the whole of the motive 
ad and powder magazines. The part between this deck and 

the deck above the water will be filled with coal and stores, stowed 
in spaces divided into the largest possible number of water-tight 

compartments. These somgummnente: ng 2 = made to contribute 
to the stability and buoyancy of the shi surrounded by a 
series of coffer-dams, which can be fille by ae substance of such a 
nature that if a shot passes through it, and the water enters the 
compartment, the rush of the water will be ay or by the squeez- 
ing of the substance into the hole made by the The ship has 
this principle carried as the whole of her length, and in con- 
uence has totally di ed side armour. 
here has been a fair business in the shipping department of the 
coal trade, the week’s shipments having been 15,122 tons at 
Glasgow, 543 at Greenock, 10,075 at int 2629 at Irvine, 6846 at 
Troon, 1123 at Leith, 3119 at Grangemouth, and 3660 at Bo'ness. 
It is expected that the shipping department will now assume 
fetaring pur But the demand for coals for domestic and manu- 
urposes at home is quiet, All qualities are nominally 
in price, 

a. operations are now being carried out on the estate of 
Major Frazer, of Kilmuir, in the Island of Skye, the expectation 

that minerals of different kinds will be discovered. 

There is a considerable revival in the demand for sulphate of 
ammonia, the prices of which have advanced in the course of the last 
few weeks from £11 10s. to £14 aton. It is believed that the 
movement is to some extent speculative, but the supply is short, 
and for ey a delivery the advanced rates are pai 

Strang, and Co., Glasgow, have received the order to 
supply 50,000 tons of os for Bombay Waterworks, The con- 
tract price is about £300 . 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE ope of the Bills—Bute Dock, Taff Vale, Rhymney, and 
—— all attenti and, fortunately, takes the 
mind away ‘from the very serious "condition of trade at home, 
Both in coal and iron there are no signs of encouragement. 
Dowlais iron-workers are only employed half-time ; and now, to 
add to the distress of that neighbourhood, the coal trade has begun 
to slacken. Hitherto Dowlais has been exceptionally favoured, 
but prospects are now gloomy. The same may be said of Nixon’s 
Collieries, Mountain Ash, which has enjoyed a fair run; now little 
is being done, two days a week is about the rule, and ‘at Merthyr 
Vale half-time is the ordinary course of things. One would not 
ee at second-class coal falling in demand, but when the best 
jeries in the country are showing signs of stagnation matters 
begin tu wear a serious outlook. rices are firm, small steam 
especially, output being so limited. A slight im ster ar was 
shown at Swansea Port last week, but Cardiff and rt totals 
were low. The Cardiff total was only a little over 1 ,000 tons, 
and the shipment of iron was confined to 500 tons. 

A little while ago I noted the fact chat Cyfarthfa turned out 
from one Bessemer converter 1500 tons of steel in one week. This 
has been commented upon as showing a satisfactory and an 
unsatisfactory state of things. The fact redounds to the excel- 
lence of scientific arrangements and skill of management, but it 
also shows that make can be increased out of all ratio to demand. 
In the coal trade, in, a similar fact has come to light. Last 
year the Great Western Colliery at Pontypridd turned out 
400,000 tons, one of the largest totals known, showing an excess 
over 1000 tons a day output. The fact isa sinister one. A dozen 
collieries might be named of the first standing, cae ah 
Ocean, F and the like. These might be so work 
put the mass of small ones out of court, and this is - ~4 
are coming to, The small colliery is going the way of the sailing 
vessel, and it is the ae colliery with its powerful) engines, and 
its double shaft and treble shift which are its place, and this 
in combination with the largest steamers, 

Cardiff is going in for new industries, The Bute 5 
Engineering, and Dry k Company—manager, Mr. 

Lewis, Treherbert—turned out last week a magnificent steel steam- 





ship. She hasa ing capacity of 2000 tons. The steel plates 
were from ponees essrs, Palmer, of Jarrow, are supplying the 
“ In all respects the st is voted as admirable, 





reflecting the greatest credit on the firm, and ensuring certain 
business in the future in the same line, 
I am told that the prevailing figures for steel vessels are now 
lower than they have - been, They have been as low as £8 per 
ton; now the figure is £7. 


The t tin- ig oy eer i 7 moderatel firm, rg . or 6d, 
acccording rand, bu be qulnany, ooban . for good 
brands is easily obtainable. 

Good orders are in hand for Baltimore, Philadelphia, and New 


York. Last week over 52,000 boxes were sent from Swansea alone 
to America and France, and as this — stocks by 10, 000 boxes, 


prospects of a firmer tone to quotati as certain 
Cokes are quoted from 13s, 6d. ved _ Seneent; aoek at 14s., 





mets saul flead level for’ : est b f ie kind cab ap 
a vel for a Or Cac. es are 
being freely booked, 


A South yWales brattice cloth company has been floated, princi- 
pally by residents of Newport and © 

A striking illustration of the slackness of the coal trade in Cardiff 
was given this week by an attempt to sell the coal cargo of a 
French steamer which collided with a Cardiff vessel last week. 
After a vigorous attempt to sell, the auctioneer was obliged to give 
ta ya iad and no one even ventured near the low w existing 





market ra' 
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NEW COMPANIES. 
Tux following companies have just been regis- 


Bou and Beadle’s Patent Durable Horseshoe 
Company, Limited, 


This company proposes to acquire and work the 
letters setae o. 3647, dated 8th tember, 
1880, and No. 7234, dated 5th May, 1884, for 


improvements in horseshoes and appliances for 
setting them, and also foreign letters patents for 
the same inventions. It was registered on the 
13th inst. with a capital of £50,000, in £10 shares. 
The subscribers are :— 





Shares. 
*C, pote. Erith, wharfinger .. .. .. «+ eo 1 
*0, N. Kidd, Dartford, brewer... . 1 
*J, B. Martin, M A .0.V.8., Rochester 1 
*J, M. Gray, Maidstone, Kent . ee 1 
“W. Philpott Cosier, Dartford, farmer a. 1 
*F, J. Beadle, Erith, coal merchant 1 
A. W. Blunt, * — Vietoria-sirest, ac- . 
countan’ oo 


The salt ry direotors | is oa nn le. Seow’ than 
three nor more than seven; qualification, 25 
shares; the first are the subscribers denoted by 
an asterisk, and Mr, G. A. Cape, of Abbey Wood, 
Kent; the company in general meeting will 
determine remuneration. 





Hillman, Herbert, and Cooper, Limited. 

This is the conversion to a company of the 
business of manufacturers of velocipedes, light 
carriages, machinery, and other articles, carried 
on at the Premier Works, Coventry, by the firm 
of Hillman, Herbert, and Cooper. It was regis- 
tered on the 17th inst. with a capital of £75,000, 
in £25 shares, The subscribers are :— 


act B. Cooper, 5, Gray’s-inn-square, cycle manu- 
‘acturer 
W. HL Herbert, Coventry, ‘cycle manufacturer .. 
Mrs. F. M. Herbert, Govemtry .. .c ‘ce ° 
*G. F. Twist, Coventry, solicitor 
*A. Rotherham, Coventry, silk dyer .. 
*W. Hillman, Coventry, cycle manufacturer. 
Mrs. Hillman, Coven 
*R. A. Dalton, Coventry, manufacturer _ oe 
The number of directors is not to be less than 
five nor _ oe ten; the first are the sub- 
scribers denoted ty an asterisk, Messrs. W. 
Hillmann, W. H. Herbert, and G. B. Cooper are 
*P ointed managing directors for five years at 
ries of £600 per annum, £600 per annum, and 
£400 per annum respectively, The directors may 
appoint an additional managing director at a 
salary not exceeding £100 per annum. The 
remuneration of the ordinary directors will be 
determined by the company in general meeting; 
qualification, 10 shares. 


od 





Lancashire Alkali and Sulphur Company, 
Limited, 


This company was registered on the 13th inst. 
we a capital of £100,000, divided into 3000 
nef cent, preference and 7000 ordinary shares 
a : adage —_ - Sos of alkali, 
pe ur, and other chemicals for such purposes, 
will take over the business and pace of the 
Desoto oe Company, Limited, and will also 
tents and inventions of Messrs. 
Edward wae Parnell and James Simpson for 
improvements in the manufacture of alkali, sul- 
phur, &c, The subscribers are :— 


*R. Rayner, Exchange-buildings, 
general broker . 1 
*R. J. —, . India- “buildings, Liverpool, 
merchant 1 
G. Ashcroft, 4 “Paul- street, Liverpool, ‘chemical 
broker . 1 
1 
1 
1 





8 
Liverpool, 


*J. . Simpeon, 8 8A, Rumford- place, Liverpool, ‘mer- 
t 
oS an Birchfield- road, Liverpool, ‘chemical 


*E. W. ‘Parnell, Queen's: Park, Chester, analytical 
chemist . ‘ 

The sumber of devctens is not am be tens: than 
three nor more than seven; qualification, 50 
shares; the first are the subscribers denoted by 
an asterisk, The company in general meeting 
will determine remuneration. 





Peruvian Mining Company, Limited. 

This — was registered on the 17th inst. 

with a capital of £100,000, in £1 shares, to 
acquire, work, and develope the whole of the 
property of the ¢ three mines named respectively 
La Esperanza, and La Inglesa, 
situate in the district of Tarma, Peru. +" also 
pevene to colonise and cultivate lands in Peru. 

he subscribers are :— 

Shares. 


A. E. Gush, & ara road, Wood-green, 
stockbroke: 

J. yo. 283 “High-street, Lewisham, Custom 
ouse 

W. H. Peers Williams, “MA., 83 George-street 
Portman-square, barrister... | t 

J. W. Sichevtasn, 17, Gordon House-road, N. W., 


stockbroker . 
C, E. Rose, 94 94, Camberwell-g grove, stockbroker .. 
4 o ,» 42, ‘Ola Breet olseet, stockbroker .. 
Hill, 1, Park Villas, Venner-road, — 
"Gar accountant .. .. .. « ee 1 
The number of directors is not te be lees than 
three nor more than seven; the subscribers are 
to —— the first and act ad interim; qualifica- 
tion, 200 shares; remuneration, £100 per annum 
each, and 10 per cent. of the profits after pay- 
ment of 10 per cent, dividend. 


a -_ _ a 





Salford and Irwell Rubber Company, Limited. 
This company proposes to take over the business 
carried on by the Irwell India-rubber and Gutta- 
ha Wor 8, Limited, at Salford, caster, 


t was tered on the 17th inst, with a capital 
of £50,000, in £5 shares, The subscribers are :— 
Shares, 

D. B. om, 15, King-street, St. James’s .. .. 1 
H. W. Price, 17, Mincing-lane, broker .. .. .. 1 
¢ Bere Lloyd’s, A pheno ste 1 
. Harper, Wey ge, merchan “ae 1 
C.J. Price, West Molesey AP See ee 1 
J.T. Horley, Harrow, banker . 1 

arper, Upper Tooting, agent for the sale of 
rubber ‘ses Sa Ge WN ee 40 08 8 1 


The number of directors is not to be lan. than 
three nor more than seven ; the subscribers are to 
mee the first and act ad "interim; qualification 

50 shares; each ordinary director be entitled 





to £80 as remuneration for nt Spite one 
uent years the company meeting 
will determine remunera tion. nae R. H. 
. 'yers are managing 
directors, the former at a olay of £400 per 
annum, and the latter at £300 per annum, 
together with a percentage upon the profits, 





South African Mercantile Company, Limited. 

In England, South Africa, and elsewhere, this 
company proposes to carry on the business of 
engineers, iron and brass founders and metal 
manufacturers, hardware dealers, commission 
agents and general dealers, and will take over the 
assets and liabilities of John Vernon Hope and 
Co., Limited. It was registered on the 17th inst. 
with a capital of £30,000, in £1 shares. The sub- 
scribers are :— 


Sha: 
*G.F. Wear Hope, Greenhithe, Kent, merchant... 
*}. Wilson, 63, Leadenhall-street. manufacturer 
*W. J. Berry, 72, Mark-lane, shipping agent 
Ww. a Wollverton, 4, Wynell road, Fvurest- hill, 


cler| 
ar Wl, se, Tuffaell Park-road, secretary to a 
G. tal Losatig, @, Russell road, Bowes ‘Park, N, 


G. Hammonds, 185, Victoria Park- road, shorthand 
writer .. . . 
The number of ‘directors i is 2 not to exesed five 

nor to be less than three; qualification, £500 

invested in the company; the first are the sub- 
scribers ames: by an asterisk, Mr. Charles Rice, 
of Southend, Mr. John Shaw, of Sohohill, 

Sheffield ; the ae in general "meeting will 

determine the remuneration of the board, 


res. 
1 
1 
1 
1 
1 
1 
1 





Iran Steamship Company, Limited. 

This company was registered on the 12th inst. 
with a capital of £25,100, divided into 25 shares 
of £1000 each, and 10 shares of £10 each, to 
acquire and work @ steamship to be called "the 
Iran, or such other name 4s the directors may 
think fit. The subscribers are:— 


Sir E. Bates, Bart., Liverpool .. 
G. T. Bates, Liverpool, merchant .. .. 
E. P. Bates, Liverpool, merchant .. .. 
8. E. Bates, 27, Clement-lane, E.C. . 
C, W. Kelloch, ’ Liverpool, shipowner + 
” = _ Kalloch, Liverpool, broker for the sale of 


£10 am, 


w W. P Kelicch, Liverpool, broker for the sale of 
ships oe 


J.M. Deshine, ‘Liverpool aa 
Messrs. Edward Bates and lene, ‘of Liverpedl, 


et et et et ee 





pr Ss 





Kingston Company, Limited, 

This company proposes to carry on and develope 
a large blue, blacklead, a. railway grease, and 
ultramarine b , and for such 
purposes will acquire the businesses of the Hull 
and East Riding Drysalter’s Company and of 
Gibbons, Brady, and Co. It was registered on 
the 11th inst. with a capital of £50,000, in £1 
shares. The subscribers are :— 


8 
*F. sik aad Montpelier House, Blackheath, mer- 





cl 100 
A. Gibbons Brady, 4, Windsor-street, Hull, “plue 
and black lead manufacturer 
C.J. Bethell, 58, King William- street, E.C.,  mer- 
chant . 
*John Clarke, Anlaby-road, Hull, agent 
*F. C. Ramshaw, bse re 
G, Spinks, 2, Wrigh t-street, Hull, agent co oo 10 
F, 8. Wooler, Batley, solicitor .. .. .. 1c 
The number of directors is not to be he than 
two nor more than five; the first are the sub- 
scribers denoted by an asterisk. The managing 
director will be entitled to £500 per annum, and 
each ordinary director to £100 per annum. Mr. 
Gibbons Brady is appointed secretary at a salary 
of £250 per annum, increasing £50 per annum 
until £500 per annum be attained. 








BripcE BvILpine In AMERICA.—The material 
for nine of the largest bridges in the United States 
is being tested in Pittsburgh, says the American 
Manufacturer, of that city, by the Pittsburgh 
Testing Laboratory. The cost of the bridges will 
range from 5,000,000 dols. down to 450,000 dols, 
Captain Hunt has returned from New York, 
where he was consulting with United States 
Engineer-General Q. A. Gilmore, of the St. Paul 
bridge across the Mississippi river. It will be a 
suspension bridge, much larger than the St, Louis 
bridge, and wil! be made strong enough to carry 
a battalion of Page | atatrot. It is to be con- 
structed joint] — by the Government and the city 
of St. Paul. One end of it will be at the fort in 
Rob-street, St. Paul, and the structure will extend 
over the top of the three bridges now at that 
—. The material is being made by the Morse 

ridge Company, of Youngstown, and the Union 
Rolling Mills and Wilson, Walker and Co., of 
hy ey ce The second bridge is to be built 

the Union Pacific Railroad Company, 
r e Missouri river at Omaha to Coun cil’ Bluffs. Bluffs. 
The present two-track structure will be replaced 
by one having four tracks. The iron for it is 
being made by the Union Bridge aan of 
Buffalo, and by = Union Rolling Mills, W' 
Walker and Co., Graff, Bennett and Co., of 
Pittsburgh. The 1 next two are being thrown 
across the river at Grand Rapids, by that thriving 
city, to be known res a as the Sixth-street 
and Pearl-street bri g They are being made 
in Pittsburgh. The fifth, by canned, is held in 
Pittsburgh, by the Keystone Bridge works, for 
all of the iron bridges on the Virginia Midland 
‘age * ~ a te are — are 

y the ion Bridge song oary Ba beg ag bY 
for the Atchison, Laeger and ta Fe Railroad 
Company. This bridge com pan also has the 
structural iron work for the ee river stone 
bridge of New York, and over which so much of 
@ row was made in the New York Legislature 
because the contract was let privately and not by 
publicly being advertised for bidders. The last 
on the list is the Dauphin county bridge across 
the Susquehanna river, near Harrisburg. All 
this iron work is now being tested by thie Pitts- 
burgh firm. The Harlem bridge will be the 
largest stone bridge in the world. It is to have a 
span of 250ft. All the others are “‘ go-as-you- 
p'ease” suspension bridges, 





THE PATENT JOURNAL, 
Condensed from the sag od the Commissioners of 


Applications for Letters Patent. 
“saaeue pul classed tie eaniioaamaay ug ate 
*name ress comm' are 
printed in italics. , 
15th March, 1886. 
ord, London Rute for CatcuLatine Time, E. L. Wal- 
01 
. Pewr ae and Ventixators, 8. 8. C. Hill—(P. 
— Canada.) 
$636. Paint for Preventinc AtracHMent of Bar- 
NacLEs to the Borroms of Snips, A. O. Ireland and 
J. R. Bowbeer, London. 
3637, STzaAM TRaPs, J. Kirkman, London. 
3638. TempLes for Looms, J. Winter we T. Ivers, 
London. 
8639, Rorary Wes Parintinc Macuines, J. M. Black, 
London. 


Hohth 


$723, Rorany Hair Brusues, J. Appleton, London. 
$724. VERTICAL bn omg Macuixz, C. D, Abel.—(B. 


Fi » Germany ) 

$725. SEwinc eae J. B. Robertson, London. 

$726. Gatvanic Batrenizes, H. H. Lake.—(J. Serson, 
United States.) 

$727. Rerinine Sucar, H. H. Lake.—({Société Nouveile 
des Raffineries de Sucre de St. Lowis, France.) 

$728. Unitinc Meta and Guass, H. H. Lake.—{B. B. 
Schneider, United States. bs 

872. Fuew, &., A. von Neufville and G. Warnecke 


London, 

3730, Puriryina Water, C. W. Burton and F. T- 

Moison, London. 

3731. Porivyinc Water, C. W. Burton and F. T. 

Moison, London. 
17th March, 1886. 

$732. Dygina TextTiLe Mareriats, H. Kershaw, Man- 
chester. 

$733. Evevatine Grain, J. Edwards, Wednesbury 


$734. Siicinc Potatoss, &., R. H. Pettebridge, 
Somerset. 





3640. Power Looms, A. J. Boult.—(4. 


Austria.) 

ae ae for Gas and Liquips, G. K. Cooke, 

8642. Rorary Enornes, E. A. Muskett, ne 

3648, ——7 of WRITTEN MATTER, W. F. Bower and 

Down, London. 

3644. ExTracrina O1Ls by VoLaTiLe Sotverts, A. W. 
Macllwaine, London. 

8645. Decoration of Woop, &&., Sunraces, O. Lindner, 
London. 

8646, ADJUSTABLE Bis Apron, R. M. Moody and F. W. 
Mugford, London. 

8647, PIANoFoRTE Tuntno Keys, W. Taylor, London. 

3648, HypRrav.ic FILTer Press, J. Critchlow, London. 

8649, AtracHMenTs for ReceNERATIVE Gas Lamps, D. 
Macfie, Glasgow. 

— —— Borina Macutnes, A. Baird and J, Allison, 


3651. A P. A. Mackintosh, Woking. 

3652. Lapies’ Murrs, 8S. Walton, London. 

3653. Hooxs for use in Harness, &c., R. Matthews, 
London. 

3654. Exastic Pens and Pen-HoLpers, E. Mdgel, 
London. 

8655. WatcuMman’s Inpicator, W. H. Beck.—{L. 8. 
and P, F. Naudin, France.) 

3656. Hancine Curtains, E. Edwards.—{J. B. Coq, 
France.) 

$657. ELecrric IncANDEscent Lamps, E. Edwards.— 
(F. Herrmann, Germany ) 

3658, aes &c., a SERIES of Doors, F. B. Aspinall, 

ndon, 

3659. CommunicaTinc Pressure to Ensitace, C. G. 
Johnson, London. 

3660. Hose, F. Johnson, London. 

3661. Rorary Enoixge, W. H. Cross, London. 

8662. VeLver and other Pitz Faprics, G. Chwalla, 
London. 

8663, PRESERVATION of INFLAMMABLE Matrers, 8. Pitt. 
—(C. Haret, France.) 


16th March, 1886. 


8664. Automatic GoverNors for Marixe STEAM 
Enornes, C. Dickenson, London. 

3665. FLoor and Wau Coverine, H. J. Allison.—(2. 
F. Nenninger, United States.) 

3666. FLExiBLE Cuip, J. Porritt and J. S. Garland, 
Warrington. 

3667. PAPER-FOLDING Macuinegs, R. Cundall, Halifax. 

3668. Locks, J. R. Walker, Manchester. 

3669. VecrTaBLe Disu, G. Wilkinson, Birmingham. 
370. Evecrric Incusator, H. Neumann, London. 

3671. Boor Hook, F. R. Baker, Birmingham. 

3672. TakiINe STEREOS, E. Bush and W. Pickersgill, 


Leeds. 

3673. ARRANGING Prns for Saxe, J. M. Edelsten, Man- 
chester. 

3674. ELEcTRO-PLATING Apparatus, A. F. Harris, Bir- 


atk Tete Mortive-power from Motors, J. 
Gibson, Paisley. 

365 rs — nm} Sroprers, F. Keeling and R. Rigley, 

ser Meveaes Tacs for Laces, J. Halliwell, Man- 
chester. 

3678. SecuRING Meta Tags to Laces, J. Halliwell, 
Manchester. 
79, CoupLING Apparatus, F. Attock and W. Mosley, 
London. 

3680. HicH-PREssuRE Steam ALARM Apparatus, J. H. 
Dewhurst, Sheffield 

3681. Encactine and Disencacine Friction Gear, &c., 
E. Wood, Hunslet. 

3682. PLaninc Trunk, F. H. Butter, London. 

3683. PortaBLe CouLTER Biape Fasteninc, T. C. 
Sargeant. Northampton. 

3684. Propucine a “‘CoLouRED GoLp” SurFice on 
ARTICLES of Gotp, &c., C. Clarke, Bismingham. 

8685. CuTtine Lirts and Sous, W. Freeman, Leicestcr. 

3686. Umpreuas, &c., J. D. Kirkham, Tunstall. 

7. Repeatine Frire-arms, F. ndon. 

3688, CoNVERTIBLE Stanp, E. J. Hurley, London. 

3689. Sawine, &c., Woop, D. A. Greene, London, 

3690, Seamineo T1n Can Bopres, W. P. Thompson.—(C. 

M. Symonds, United States.) 

8691. Baker’s TRAVELLER’s Companion, M. Baker, 
London. 

$692. Reaprno and Writino Rercector Canvie Lamp, 
J. Braham, London. 

3693. Rotary Enorng, T. Hollings, London. 

3694. Winpow Fastenine, H. C. Pennell, London. 

3695, Dinect-actine Steam Enares, W. Boby, London. 

3696. Stoppers of Borries, W. Hemsley and EK. burton, 


London. 

8697. Gas, F. Windham, London. 

3698, ConVERTIBLE ScHoot Desks, R. J. Porteus, 
London. 


3699. METALLIC SLEEPER, L. A. Groth.—(P. Kolgra/, 


Belgium.) 

$700. Lapres’ Sapp.ks, J. B. Héhne, London. 

8701, Expiosives, F. B. W. Roberts, R. Gausden, and 
A. Luck, London. 

8702, TREATING ARGENTIFEROUS Mareriat, E. B. Par- 
nell, London. 

$703. MepicaL Preparation, 8S. Watkins.—(F. R. 
Harris, Cape of Good Hope.) 

3708, Rocens for Gore, de, @. He Necdham, 

3705. } . H. 
ny me and W. Smith, Lond 

$706. Lastine the Uppers of Seow and Sxoes, J. Y. 

ohnson.—({F. Chase and 0, EB. Lewis, United States.) 

8707. Propuctine Enoravep Ro.uers for CaLico 
Printine, J. Kerr and W. Willian, London. 

a — for Mzasurine Liquips, H. B. Payne, 


8709. Stzam Borer, &c., Furnaces, W. L. Wise.—(F. 
C. Marshall, Italy.) 

8710. PoRTaBLE CooKING Apparatus, A. von Neuf- 
ville and G. Warnecke, London. 

8711, StanpaRps for Continuous Bar Fencina, W. P. 
C, Bain, Glasgow. 

$712. BaKERs’ Ovens, D. 8S. Sutherland and J. 
McIntosh, Glasgow. 

3713. Stockine Supporters, R. Haddan.—(R. Hicks, 
United States ) 

8714, HorsgesHors, G T. Mackley, London. 

go a Apparatus for Ciay, P. Freygang, 


8716, . 's CLocks, E, J. Colby, London. 

8717, Two-WHEELED VEHICLES, T Slinger, London, 

$718. eg owl Ramways, E, M. Bentley and W. H. 
Knight, London. 

Borers, B. J. B. Mills —(J. P. Serve, 


nce. 

$720. AtracHinc Buttons to WEARING APPAREL, J. 
eman, London. 

8721. Fixine Sprines of Gove Fasteners, W. J. 


en, London. 
$722, CarRiaGE Seats, C, Morgan, London, 





735. H TAL Stipino Taroer, 8. Whaley and J. 
Tennyson, Chester. 

$736. Sipe VaLves for Locomotive Enaings, J. Dew- 
rance, London. 

$737. Knittinc Macutnes, W. G. Jones, Leicester. 

$738. Utitisation of Waste Hyonoc.Rgons, eo = 
Beilby and J. B. McArthur, Slateford. 

$739. doxasent STEERING  ApPawaTus, A. Taylor, 


Liv 

8740, 
ining! 

8741. — Apparatus for THrasHInc MacasINeEs, 

R. G. Hammond, Suffolk. 

s18t. PortsBLe Banyo, J. E. Dallas and J. E. 
Brewster, London. 

$743. Boxes, L. W. Stone, Banbury. 

$744, Dye1nc Woot, T. Holliday, ‘ate. 

8745. Seep DistripuTiInc Macuinss, J. Miles, Somer- 
setshire. 

3746, AnMouR-PLATES, J. F. Hall, Sheffield. 

3747. Foxce and Titt Hamugr He ves, J. F. Hall, 
Sheffield. 

748, Meratyic Spring Work for Cusnions, W. 8. 
Laycock, Sheffield. 

3749. SEPARATING On from SusstTances of Sprciric 
Gravitizs, A F. Craig, A. Neilson, and J. Snod- 
grass, Glasgow. 

3750, Macaig, &c., Guns, J. W. Petty, London. 

3751. AUTOMATICALLY EXTINGUISHING CaNnpDLEs, A. B. 
O'Conner and J. H. Wilson, Lundon 

3752. VeLocipepes, H. Newbold, London. 

a. Batt Bearine Castors, R. H. Hughes, London. 

754. MeTALLic Manometers, W. P. Thompson.—(H. 
" Mignet, France 

8755. Sorrenine of Linen, &c., W. 8. Johnstone, 
1 ive 

3756. REGULATING Apparatus for ELECTRIC Ano 
Lamps. A. W. Richardson, Liverpool. 

3757. Benpine Esony, L. Baum, London, 

3758. Propuctne Desicns on Texrite Goons, W. 
Cockcroft. Leeds. 

3759. Winpow Ticket Hoxiper, L. Courlander, 
Croydon. 

3760. Warmtna and VenTILaTING Rooms, J. A. 
Wheeler, London. 

3761, Two-WHEELED VeHiciEs, W. Rudd, London. 

3762, Makinc Screws, CU. Peach. _—(A. Johnstone 
United States.) 

3°63. Venetian Burp, R. Shardlow, Lenton. 

3764. Couptinac RarLway Cargiaces, 8. A. Sarel, 
Yarmouth. 

InstRruMENTs for Takinc Sounpinos, E. E. 
Wigz-ll, London. 

3766. Houpers for Tickets, E. Mégel. —* 4 


eo Drawine Apparatus, C. Campbell, Bir- 


3767. Burninc Hyprocarpon UiLs, J. H. W. String- 
fellow, London. 
3768. PADDLE-WHEELS and Vessets, J. M. Hale, 


London. 
8769. Curren Harr, &c., W. Bown and H. Mitchell, 
Lon 


on. 

8770, Oprarninc ALUMINIUM from Satts of ALUMINA, 
J. B. Spence, London. 

$771. Makino Gas from Hyprocarsons, W. Edwards, 
London. 

3772. Lock-stitcH Sewine Macutngs, 
London. 

3773. Apparatus for Savino Lire, E. Bruce, London. 

3774. Fittine Borries with AgraTep Liquip, H. W. 
Stevens, London. 

3775. Fitters, R. Gough, London. 

8776, RecuLator for ELectric Lamps, J. D. Andrews, 
London. 

8777. Frrtmnc Fasteners to Purses, F. Weintraud.— 
(Messrs. Weintraud and Co., Germany.) 

3778. ApprTions to TinEs of Varcundaied, G. Hook- 

, London. 

8779. — Bars and AtracnMents, J. Love 

Lo 


ndon. 

8780. Wasuine Disues, &c., H. H. Lake.-(H. B. Sco- 
ville, United States.) 

8781. Correce HULLERS, +! R. Merrihew, New York. 

$782, Foiprne Sares, E. B. Pearse, London. 

on amy Jomut, J. Ellam and E. T. < Adams, 


D. Jones, 


sr84.. Saranatmne Grain, &c., from Szep, &c., 
Towl, jun., London. 

3785. DRESSING Gown, L. Ososki, London. 

8786. TuRBiNE or WATER Motor, Sir Ww. Vavasour 


London, 
3787. SECURING Raits to METAL Sieerers, J. White- 
stone and W. C. Somerville. 


18th March, 1886. 
3788. Invatip Coucues or Patiers, T. Andrews 
Bi 


irming! 

3789. TRIPLE TANDEM SAFETY Bicycie, J. and G. N 
Howes, London. 

$790. SHirtine Borrom Aceon as G. G. Brodie 
J. D. Prior, Birmingham. 

8791. Horsg-Rakes and Hay-makers, T. H. Ramsden 
Bramhope. 

3792, Lowunsne — -Boats from Suips, P. Anderson 
Bridlington Qua; 

3793. Recor. Baaxms for Gun Carriacezs, A. C. Koer- 
ner, Paris. 

$794. APPLICATION to SporTinc Guns of REGISTERING, 
&c., Lypicators, T. Kay, stock: 

8795. Lxtrine-orr Motion tor 
G, an y, ford. 

8796. Propuctna Hear, &c., for Cooxine, &c., G. 
Parkes.—({A. Parkes, U.S.) 


us for WEavING 


$797. Giass Frames or Sasnes of Rattway, &., AR- 
riacss, J. H. Fletcher, Manchester. 

3798. Panesnn-ecennn, G. F. ae Manchester. 

3799, SiGHT-FEED Lusricators, J. Holland and J. 


Lever, Manchester. 

8800. Borers for Hor a &c., R. Robson, Leeds, 

8801. Propucine aan Arr, &c., J. Ande. son 
and R. McKinnell, G 

8802. Gas ENGINES, i. Cone Coupe, Manchester. 

3803. Compounp Dritt for Borg Rops for CoLLIERIEs, 
&c., R. Wilson, Bishop Auckland. 

8804. Peat FIRELIGHTERS, A. = Manchester. 

$805. Optica, Lanterns, H. M. Whitefield and 8. 
Washington, Manchester. 

8806. GRINDING and TruEInG Spinpizs, E. and W. 
Crossley, Manchester, 

8807. ConstRUCTION of METALLIc FrrePRooF ELEVATOR 
Casinos, D. Dem — Manches' 

-% CovPiine and UNcouPLine Ratuway VEHICLES, 

J. W. Hadwen, es 

8809. Bas, &c., I. D. E. L. Lioyd-Jones, London. 

8810, TRAVELLING FLAT CARDING Enoings, G. and E. 
Ashworth, Manc! 

8811. Merau Rine or WEDGE, W. Arnold, Halifax. 

8812. SHarpenine Pencits, L. E. Emmett, Sheffield. 

8813. CoxE, &c., Forks, A. E. Stayner and W. Roberts 

ouses, near Sheffield. 


M 
ie * a for the use of Anmaxs, L. C. Tipper, Bir- 
8815. = teen, J. Meek, Liverpool. 





THE ENGINEER. 





Marcu 26, 1886. 








a Fuses tema, W. H. 
“=. ay See ag and Woop-nit Suanks, &c., 8. 
$819. Tue — T. Kendray and G. N. 
3820. Preventing Leakace in 8. C. Good- 
ME sanahien ale oie 
seas. Bun Roi 


LLER, J. Lang, London. 
3823. Grixpine or Gratine Sax, = T. E. Morris, 
East Twthill. 


8824. Sarery Lamp for Us in Muves, &., J. E. Wil- 
liams, London. 
London. a neiysiivg aaens: 


$826. Formation of Oncanic Oxipes, &c., J. G. 
Lorrain, London. 


3827. Vent-pLuc for Vessgis containing Liqu G. 
H. White, Dunstable. yes 
—. Actuatine CoupLines of Wacons, J. Day, Brad- 


3829, Brcycuxs, C. R. E. Bell, London. 
8830. Foop for Annas and Pouttry, G. H. Bonnor, 


3831. Carrripcss for Revo.’ éc., EL M 
Lond VERS, ’ ote, 


8332. ARTIFICIAL Aspuatte, W. E. ay oe London. 
—_ Guar for Crcis, &c., J. Roots, Lon 
$834. Ark Heatinc Grate Backs, A. een London. 
3835. Compostre Inon and ‘Guame Pirgs, &c., J. 
Monier, London. 
8836. CasTixG ee oe o ee, A. Kurz- 
wernhart and E. Bertrand, Lond 
8837. Watcnes and Timepiscess, J. na F. Durrstein, 


$888. Rotary Pumps, W. i. London. 
3839. PorTaBLE Presses, F. 8. Reisenberger and M. 


C. Keith, — 
8840. Hatr-sturr for Parer-makine, F, 8. Reisen- 
and M. C. Keith, London. 
3841. Snot, G. Lampen, London. 
8842. CompounD r4X Sere London. 
3843. Nur Lock, A. M —(A. C. Vaughan and J. 
H. Sternbergh, United a 
- Pinches.(W. Pinches, 


3844. Screw Prope.iers, J 
m- Zealand.) 
. ScurcHine and Hackiine Macutnes, J.C. Mew- 
“oo —(8. G. Brookes, France.) 
3846. CaRRYING A. eee J. C. Mewburn.—(4. 
ow Germany.) 
. SHOVELS, L Nash and J. L. Dubois, London. 
prt OpeNtnG and CLosine the Lins of Txza-Pors, &c., 
A. Evans, London. 
$849. Frecp Macnets, P. B. Elwell, London. 
oe — BELLS, H. Holcroft and A. H. Mould, 
on. 


$851. SptasHERs for Doccarts, &c., A. R. Holmes, 
London. 


$852. Can Covupiines, A. J. Boult.(7. L. McKeen, 
United States. 

3858. Jury Ruppers for Steere Surps, J. A. Hill, 
Liverpool. 

8854. Monocycres, Z. J. and C. Francis, and F. D. 
Barritt, London. 

3855. Markine, &c., Lawn Tennis and other Games, 
G. Bedford, London. 

8856. Loorer for CrrcuLak Hostery Wes Macurnes, 
C. A. Roscher and F. Knorr, London. 

8857. TRITURATING APPARATUS, J. R. Al Alsing, London. 

3858. Vatves, T. H. White, te, Manchester. 

3859. Hort-air FURNACES, H. E. Newton.—{R. A. 
Chesebrough, United States.) 

3860. ComBrnseD PortaBLe Encrves and Pumps, D. 


8861. BALANCE Provens, D. @ and T. Benstead, 
Leeds. ms 


3862. Macutne Dritts, F. Greenaway, London. 
3863. - pone for Sips or Vesseis, J. Higham, 


8864. Dusrnormsc Iysects on Anma.s, R. V. Tuson, 
on. 
3865. Oprratinc the WHEEL Brakes of Veunicues, T. 


Burney, London. 
2866. ScHoox D: J. Blazek, London. 
3867. Bastc Lintne for MeTaLLURGICAaL APPARATUS, A. 


M. Clark.—(H. Harmet, France, 
3868 into a Repgat- 
Overbeck.—{A. Schratzenthaller, 


19th March, 1886. 

Fasteners for BancLe Bracexets, W. H. Wilkes, 
item 

3870. Conveyance, &c., of Perroteum, E. Phillips, 


London. 

3871. Sarery Lamps, J. Ra: , New Shariston. 

8872. Fire Sxow Proven, J. H. Bell and W. Rockliffe, 
Sunderland. 

8873. Cuarns, W. Brierley.—(Messrs. Ruscheweyh and 
Schmidt, Germany.) 

3874. Hypraviic DirrerentiaL Power Lurt, T. P. 
Ford, London. 

8875. Rotter Buinp Firrixes, N. Voice, Crawley. 

~—4 — ae 7 Walker Bi er, 
77 LITAIRES, er, Birmingham, 

3878. Open Hearra ” FURNACES, R. Hanson and J. 
Fernee, Sheffield. 


8879. ApsUsTABLE DiaPHRAGM for PxorocraPuic Pur- 
seit. Fannie for Due Ny og 9 Rouse, Brad- 
3881. ALarms for Wirxpows, &c., W. J. R. Hill, Bir- 
seee. Harcurso Ecos by Antiriciat Heat, A. Fiddes, 
3883. oc eng Ispucrion Macunves, W. Grier- 
sees. ' St Srorreniso Jars, &., J. Gray and 8. Jones, 


3885, EnveLopes, A. Thomson, Londo: 
3886. — ‘Lesuee of Firzs, "E. Greenfield, 


8887. Tasoun Burvers, M. Plumb.—({H. Wellington, 
Dnited States. = 


neg Loves, H. Cholmondeley-Pennell, 


Hrxcep Waist Stay or Corset, E. J. Jones, 
yg 4 Thames. 
2890. PrEPaRinc PARA-AMIDODIPHENYL SuLPHonic 
3801 Bow ane a WE H. Bailey and J. Duncan, 
§ icCHiIxe Tickets, W. 
Manchester. 


8892. Motor, A. Tomkinson, Stratford. 

8893. Propuctnc Execrric Lieut, H. de Clairmont 
and C. L. Field, London. 

pan for Groves, &c., G. T. Mackley, 

don 
—= Inutation Ivory, G. Murphy, London. 
3896. Gas Stoves, J. , London. 

3897. HeaTinc Water for FEEpinc STEAM Borers, W. 

Sellar, London. 


8898, Loox ArracuMents, J. and J. Nightingale, 
2909." Quizuaxo Macuinzs, J. and J. Nightingale, 
on. 

3900. mar + gana Hotpger, E. V. Good and W. 
3901. MeasuRINc ae D. Pi 
3902. CoaL-currine in Es, R. 
3903. Step Lapp: wei Ww. ‘G. Kos t, London. 
3904. Fuses, W. Wi London. 
3905. SuPPLYING AIR to Saas Ro.’ Gharleton, 

London. 


— Burrrr, &c., Sprixos, A. G. Spencer, London. 
W. F. London.’ 


onset. 


. TON-PLaTEs, 
Friu.ine T. Worssam, London. 
5909. PortLanp Cement, H. Peters, Rochester.—11th 
January, 1836. 


8910. Inow or Mera. Suips, J. Fc | London. 
8911. Loapine Coat, W. L. Turner, London. 
3912, Smooruine Irons, G. Pickup, London. 





8918. Preventinc Pxrrsprration, J. V. Brandau, 


$914. Fitiie Borries, A. Saxlehner, London. 
3915. Srruves of Pianos, &., F. Rahse, London, 
20th March, 1886. 
$916. Rotary Enotes, J. and W. Moss, Nottingham. 
3917. Courtine Wacons, H. J. Lever, Tisbury. 


— Eyes torfman ies Rops, F. Handsworth. 
$919. Topacco Pirss, J. and J. H. Walkden, Man- 


chester. 
$920. Crncusss, &c., J. Oller, Lon: 
Seal. Courtine Wacoxs, J. bay and B. Rhodes, Brad- 
3922. ee See 5. Se , Manchester. 
ia ganas ; 


3024. ee Cuicksns, E, ~~ Manchester. 
$925. ApsusTING BrusHes in D¥NaMO-ELECTRIC 





yg Motion for 
INES, J. W. Hartley, Longport. 
a nS 
. Me 
ENING and SHUTTING 


B of Burs, bc, We Madge and JT. Fork, 
\OLKHEADS .T. 
Southsea. : 

3930. Wueret Motors, D. Rylands and B. Stoner, 


~~. ComBrsep Rest and PortTas.e Srove or Lamp, 
9082. Steam Borzns, B. E. and G. F. Hipkins, 
Peckham. 


8983. GLoves, G. Pye, London. 
$934. Marcu-Boxes, &c., J. R. M. Jacoby, Great 


3985. SUPPLY Vatves for Gas Morors, F. Oehlmann, 
London. 


3936. CLEANING and Se 8 er é&c., J. W. 
x. and L. Greening, Lond: 
PREPARING phony SiuK Geseeme, H. Birkbeck.— 
wid F. Peppt, India.) 
Fasteninos for SurcicaL ApPLiances, &c., W. 


3939. Sappies and Drawina Rouiers in Spinnino 
FRAMES, t. 


. Scott, 

3940, PRESERVING Fisu, C J. Henderson, Edinburgh. 

3941. Arracuinec Knoss and Hanp.es to their SpinDLEs, 
W. G. Macvitie, Maney. 

$942. Drivine Banos, A. J. Gesking, Birmingham. 

3943. Pinwep Rixos for Hancine Curtains, &c., E. 
Com: Worthing. 

3944, , T. Humpage and E. Shaw, London. 

$945. ELECTRICAL Switcues, R. M. Baily, jun., and A. 
Grundy, London. 

$946. TransFormMinG the ConpiTions of ELEcTRIC 
CuRR L. Bollmann, E. Bidermann, and D. 
Monnier, don. 

3947. Arc Lame, E. A. Ashcroft, London. 

3948. WaTER MrrERs, H. C. Ahrbecker and N. Grew, 


3949, Formine Sockets on Leap Pires, F. Humpher- 


son, ion. 

3950, Grixpine Twist Dritts, E. D. Barker, London. 

3951. Costume Stanp, H. J. Turner, J. Boldero, and 
P. Pike, London. 

$952. Sarery Pixs, W. G. Packer, London. 

3953. PortaBLe Boox-casz, C. J. Jones and F. N. 
Haseldine, London. 


3954. CLeansinc Steam Borters, W. F. Bower and 
on F. Down, South Norwood. 
3955. Lamps, J. C. Mewburn.{(H. A. K. Jennings, 


$956. Propucine Ozong, J. H. Johnson.—(E. Hermite, 
3957, CuLorivg Compounns, J. H. Johnson.—{&. Her- 
mite, France. 


= UmBre.as, W. S 4 London. 
. UMBRELLAS, G. K 

S000. OPERATING Soka Cc. af London’ London. 

3961. Cement, 8. Franken’ 

$962. STEERING Surps, J. Léveil 

3968, Stone Breaker, G. F. aie ic. Klammt 
and — Brierck, and — Hubner, Germany.) 

3964. SEPARATING Macuing, G. F. Bedfern.—(C. A 
a Sweden. 


J ) 
3965. Mzasurmve Morsturs, G. F. Redfern. — (A. 
a: aa ) 
3966. Lapres’ Boas, B. Groner, London. 
3967. Dezr Sea Sounpixa, ” G. Jones, London. 
3968. SzaT and Mi_k Rece::aciz, M. Braun, London. 
3969. Swircs, &c., Recutator, A. M. Clark.—{ Messrs. 
Montanus, through Wirth and Co., Ger- 


3970. - io, &c., Licgnt Oxsects, A. M. Clark.—(A. 
$971. CrusHixe tnt J. M. Macdonald.—{7. D. Wil- 
LED Gass, W. E. Chance, London. 


3973. Treatment of Sxwace, &c., J. W. Slater, 8. K. 
Page, W. Stevens, and the Native Guano Company, 


22nd March, 1886. 
3974. Coupiises for Mera. Pirgs, D. and F. H. Orme, 
Manchester. 


3975. Warp Macuinzs, R. mm eg Nottingham. 
3976. Exrtincuisnine Fines, Walsh and R. 


3977. Tzstinc the Force of Guns, &c., T. Birkett, 
3978. Cioc Irons, W. Carter and W. Chaloner, 
Meratuic Bepsreaps, &c., W. H., 8., and C. 

Pius and other Pitz Fasrics, F. Robinson, 

3981. Jonrrma, &c., LzatHEeR Daivixe Betts, W. White, 

oe pone snk Semuems 2.@. Bemeaten and 8. 
E. Major, Barrow-in- 

ack Lune and Prawine Macuing, G. Sant and 

3984. RaiLway StaTion and STRexr Inpicator, 8. 
Mason, Leicester. 

3985. Pratirc Metats and Merauuic Axtoys, C, E. 
Steinweg, London. 

3986. Fury. J. M. Darlington, 

3987. SS ‘ownsend, 


$988. Ruwwer and Norcn for UMBRELLAS, G. R. Adams 
and R. 8. Barrie, Dundee. 


I 


po 


3002, IncrEasine SrEam- «we &c., 
Sream Encive Boirers, &., W. A. 


3998, Wuez.s, T. Turner, Birmin 
3999. Stampinc Macuinegs, J. R. Crapper and 8. Boaz, 


4000. Pirz Jomvts and Conxecrions, J. M. Lamb, 
London. 
= peed R. A. Hall, London. 
Hassocks, , A. Ollerenshaw, 


\ don. 

‘soos. FAasTENING BUTTONS without Szwine, G. H. 
Jones, London. 

4004. Emprorperina, E. Cornely, London, 

4005, Sa for CIRCULAR Saws Cc. E. Mumford, 


4006. Gas-BpuRNERS, H. C. Van-de-P. Ahrbecker, 

4007. Proputsion of Vesseis, H. J. F. Russell.—(M. 
Marzan, Cuba.) 

4008. Avromatic Macuine Gowns, B. Burton, London. 

4009. GRAIN-CLEANING cungs, L, Gathmann, 


Chicago, U.8. 
4010, Wasninc Macurves, E. H. White, London. 
4011. a Brake Apparatus, M. Schleifer, 


on. 

sais ‘oosxasiva Baantes, O07 M1. Hone, 
a Devices for Speco Tress from Insuny, H. 
bay Pumps and Arn Compressors, C. Little, Chester- 
4016. Pianororte Actions, J. Delerue, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Ofice official Gazette.) 


334,779. Stream Enoine cia. Joseph J. Iiting- 
worthand Harry R. Illingworth, Utica, N. Y.—Filed 
October 19th, 1885. 
Claim.—The combination, with the cylinder of a 
indicator and the devices we. = 
of as 





steam engine 
ployed for producing diag of ¥ 
934,779) 











constructed and mounted outside of the drum, hold! 

a continuous strip of pa) ~% —. is wrapped 
held on the drum for receiving the diagram, substan- 
tially as descril 


334,154. Mernop or Oprratine AIR on Gas Encines, 
George H. Babcock, Plainjleld, N.J.—Filed June 29th, 
1885. 


Claim.—{1) In an air or gas e in which the 
same ain fluid is eh F. , and cooled, 
the method of securing and maintaining combustion 
within said fluid by introdu a combustible gas 
— be engine, yo gd ith é. 
uan 0 burning gaseous 

br thin the t cave sd tm the naan chaeaber of the 
ae and behind the working piston, substantially 
as set forth. (2) The method of operating an air or 


{HNO 








gas in _ the A ge pe pe fluid is 
heated and coo! and of sec’ 
id combustion bape doa oy which 


is incapable of ye by 
su 
=. mane @ x of combustible gas 


or va 
within said pms Y easier with a proportio 
quantity of oxygen, mixing these gases and 
ao Seontiy the acttating fuid in the 
main r and directly behind the working piston 
before they are m: Jed with the fluid of the engine, 
substantially as set forth. 

334,816. Pe Pee J. Spilker, Cincinnati, Ohio.— 


Claim. a yo) ere of the sta- 
tionary jew at the junction of the outer ends of the 


A Al, oe Sie Oe oe 
passage ©, having near 4 rear end a 
a 





: 
Faiie 





manner d the cheeks 
morte Sees poctively Fecip arise bosses £1, chock Lh 
under of the. 4 aed al al of the frame or bed 
for the purpose 
804,828. Co se re FoR DyNAMO-ELECTRIC Ma- 
canes, Nikola Tesla, Austria-Hungary. — Filed 
May 6th, 1885. 
Claim.—() The combination, with the commutator 





bars and insulating material and brushes 
ina Spams tea machine of a solid 


bad conductor of electricity arranged to bear upon the 
we og of the comanuteber adjacent to the end of the 
brush, for the purpose set forth. (2) In an electric 
egpenses in which sliding contacts with intervening 





insulating material are employed, the combination 
with the contact springs or brushes, of a solid insulator 
oo — of electricity, as and for the purposes 
set fo 


334,828. SickLe Driver ArracuMeNntT FoR Mowrno 
Macuiwes, James Walker and av T, Caulk, 
a —Filed October 17th, 1885. 

wfitin os combination of the eye, the pitman 

Be ene end and the ratchet —_ the 

the cy io engaging with the 

oot ott = pees: ib bearing nst the eye 

to secure the latter . it and the anne 
ae of the plea, the bolt or key 8, to secure the 

itman, and the gib F, in ‘the other en at 

a —. the gibs N and F, being movable in the 

same direction, substantially’ as described. (2) The 





combination of the eye, the pian having the down- 
turned end and the ratchet teeth, and the gib having 
the ratchet teeth engaging with the teeth of the pit- 
man, said gib — — the eye to secure the 
latter between it an: downturned end of the 
pitman, and the bolt or key to secure the gib to the 
pitman substantially as described. 
$34,841. Carvine rork, Lionel B. Bothell, Chelsea 
, London.—Filed May 15th, 188 

Claim.—{1) As a new article of a a carv- 
ing fork the shank of which is first curved, turned, 
bent, or angled outwardly and upward fiom the plane 
of the axis of the handle, and then turned, curved 
bent, or angled downward and toward said plane to 
form a flange or guard, at or near the lower portion of 


ERGACED 
which flange the tines are connected and 


. 

from which oer project, substantially as and for the 
rposes set forth. (2) The combination, to form an 
Poherently .1 carving fork, of the handle A, 
curved shank C, flange D, and tines E E, substantially 

as and for the purposes specified. 
Insxctor, Albert S. Bberman, Cleveland, 

Ohio.—Filed March 6th, 1885. 

Claim.—(1) In _ injector, the ee ae 
the main casing and main water passage, of an injector 
——- nozzle and a valve for automatically closing 
the ini and secondary overflows indepen “44 of 
the check valve, substantially as set forth. (2) In an 
injector, the combination, with the main casing, the 
main water passage, and injector tube adapted to 
operate as a combining and delivery tube, of a valve 
for automatically closing the initial and. secondary 
overflows, = set forth, (3) In an injector 
the combination the main casing and main 
water passage, of an injector bining tube adapted 
to slide within the casing, and thereby automatically 
close the initial and secondary overflows substantially 
as set forth. (4) In an injector, the combination, 
with the main casing and water supply pipe, of an 
injector combining tube, adapted to admit water to 
the overflow both from the supply pipe and from the 








pipe directly to the boiler and further adapted 

to automa! uy, close the said overflow passages, sub- 

renga f as setforth. (5) Inan + ages Ts the —. 

tion with the main casing and main water gomnae, ot 

a movable injector tube ey to act pe mone ad 

asa a for shu’ the initial an 

me he ony forth. (6) re m inootr 
main d main 


th enlarged a + 
the initial weet te he overflows, said tube being 
automatically ure of steam forc 
— meen yea se set set forth (7) The combination 
ter passage an injector 
— Go mate a valve ion qubsenattenliy closing the.over- 
flows, of a loose valve for throwin, he wo forcao 
ie ccnten te 
substantially as set forth. ) In an > Pome ewthed 
with a water lift and means for automatically closing 
the sted by = overflows, a pon pln a 
opera’ ve w admits steam, pted 
66 senda sa ite seat while the ee tae ts 
raised, for the pu substan’ as se’ 
fork combination wi 1 with main costtig and 
water of a cuer stm om minjoner t tube, 
and a valve for automatically cloning the initial and 
overflows independently of the check valve 





substan’ as set forth. 


——— wert 
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OUR COMPETITORS IN IRON SHIPBUILDING. 
By Captain Gambier, R.N, 
No. II. 

Tur Marine Engines constructed, and being constructed 
by the Orlandi, are of the largest and most recent type. 
The steamer Ortigia, of 4200 tons, attained a s of 
134 knots with 1300indicated horse-power, The design isa 
compound of high and low-pressure, with four cylinders. 
The Vega, torpedo boat, made 20.9; knots on her official 
trial at Spezia. The Birmania, before-mentioned, of 
5000 tons, 1100-horse power, made 114 knots. These are 
excellent results, and certainly entitle this firm to rank 
high as constructors of marine engines. From the 
design to the finish of the last nut all these engines are the 
exclusive work of the firm. They have also constructed 
several locomotive engines of the first-class, besides a 
variety of other machines, mills and crushing presses for 
olive oil, washing machines, and a variety of agricul- 
tural implements, in the construction of which the 
workmen acquire that technical skill which fits them 
to take in hand any other kind of engineering work. It 
will thus be seen that not alone in shipbuilding is a 
formidable competitor gaining ground against England, 
but in our particular speciality, namely, agricultural imple- 
ments and tools of every kind. Nor must the fact be lost 
sight of that, up to the present, these Italian workshops have 
laboured under great disadvantages in procuring the raw 
material, and in having unskilled labour to deal with. 
These disadvantages are, however, rapidly disappearing, 
and it is not too much tosay that the balance of advantage 
will soon be on their side in both respects. The Italian 
Government are fully alive to the importance of fostering 
and developing home industries, and repeat on this side 
of the Atlantic the example set by the United States. 
Strenuous efforts are being made to render Italy en- 
tirely independent of foreign aid, and with commend- 
able and patriotic enterprise the Government have con- 
fided the construction of 17,000,000 francs worth of 
armour-plates to an Italian firm, whose works are at 
Terni. The Island of Elba supplies the iron—-an ore 
of excellent quality, where it has been estimated that 
deposits of not less than 12,000,000 tons are still above 
the sea level. These ores are very rich, yielding an 
average of 58 per cent. of metal, and though containing 
certain quantities of sulphur, are found to make excellent 
pig iron, of 7 quality, by an admixture of the 
calcareous and manganiferous ores of Monte Argentario, 
the supply of which is inexhaustible, and can be 
cheaply worked. The output of the Elba mines has 
increased from 50,000 tons in 1871 to 403,000 in 1881, 
and to nearly double that amount in 1885. There are also 
other sites containing valuable ores in Italy; but these 
have not been thoroughly examined nor officially re- 
ported on. The net cost per ton in producing this 
iron has been from eight to nine francs—an average 


of about seven shillings. The freights to England were | fi 


five and to the United States eight shillings per ton. 
The lignites in Italy are in very large deposits and of 
good quality for smelting purposes. At the present 
rate of consumption it is estimated they would last two 
centuries—sufficiently long for their purposes. It will 
thus be seen that in dealing with the capabilities of 
the San Rocco firm to turn out work of excellent 
quality everything shows that this firm may be the 
nucleus of a shipbuilding and machine making in- 
dustry second to none in Europe. Some further details 
of this establishment may be interesting. As regards its 
actual work, we believe that this firm has been much 
criticised by English experts for the extreme care and 
labour bestowed on it, and it has been held that 
this excessive exactitude of measurement and this accurate 
planing of the edges of iron plates is so much time and 
money thrown away. The Orlandi, however, take a 
different view, and insist on having the rivet holes of their 
plates as mathematically exact as machinery and patience 
can make them. Their ment is, that at some time or 
other good workmanship will be found to stand where bad 
fails, and it is hardly too much to say that in this respect 
they put to blush many of our English manufacturers. 
To insure accuracy amongst the many admirable con- 
trivances used by the Orlandi, is a truck running on 
rails, which brings the plates through which the holes 
for the rivets are to be bored directly and with mathe- 
matical precision under the drill, so that every hole is 
within the thousandth part of an inch of where it should 
be, whilst the drill acts automatically and independently 
of the man who moves the truck. Now in many of our 
yards it is still necessary to employ six, eight, ten, or 
twelve men, to pull and haul about, with clumsy and extem- 
porised appliances of ropes and wedges, to bring the plate 
under the drill. Any one who has watched this operation 
knows the time that is wasted over this bungling kind 
of work, and frequently the drill is brought down 
out of the centre of the chalk mark, which is, in- 
deed, not surprising when one considers the weight of 


the plate that has to be wriggled about to the fraction of | b 


aninch, But with the Orlandi truck all this is obviated, 
and mark the result. Orlandi’s plates, when they come 
to be rivetted on the ship, lie with the rivet holes exactl 
in the right place; the rivets easily into their 
place, and are immediately rivetted whilst still hot and 
malleable. The rivet holes bored on the other system do 
not fit, and every one accustomed to watch iron ship- 
building will have seen the frantic efforts of the 
rivetters to force the rivets through the holes which 
do not exactly correspond. It is true they do force 
them in, but the rivet is made to take a twist, and before 
the final hammering and rivetting has been accom- 
plished is so much cooled that the work is necessarily 
imperfect. But the mischief does not end here. The 
vessel _ to sea, and under the severe strain of rolling 
with the enormous weight of the ship and her cargo, 
the maltreated rivet gives way; the head comes off, 
and the rivet falls out. The strain then comes on 
the next rivet, and if two or three of these rivets 
happen to be in a part where the form of the vessel brings 





an extra strain on the plate from its curvature, the plate 
will soon snap its other rivets and come off. There is not 
a shadow of doubt that many a missing ship has foundered 
from her plates coming off, and there is no more certain 
method of effecting this catastrophe than bad rivetting. 

To continue some further details of the Orlando establish- 
ment, it may be mentioned that the iron foundry is capable 
of turning out castings of 25 to 35 tons weight. It is fitted 
with three revolving cranes—one of 20 tons, one of 15, 
and one of 8. In the workshops, the present machinery— 
which, however, is being greatly e —is calculated to 
work up about 350 to 400 tons of material per month, 

iving employment to about 1200 to 1300 men per diem. 

here are upwards of seventy machines at work in these 
workshops, with three travelling cranes of 40, 10, and 
5 tons respectively. The turning lathes are capable of 
turning the largest screw shafting. Amongst other work 
going on now in this workshop is a Government marine en- 
gine for a ship of nearly 8000 tons. The boiler shop is very 
capacious, and conveniently situated close to the jetty. It 
is a covered area of 1300 square yards. The carpenters’ 
shops, which comprise some excellent cabinet work fur the 
internal fittings of ships, together with the brass and 
copper foundries, are all on the same scale. All the 
workshops and the slips, are lighted with electricity. From 
the above details it will be seen that the dockyard of San 
Rocco should be able fairly to compete with any of our esta- 
blishments in England or Scotland. Nothing is spared to 
make their enterprise successful in all respects, and during 
the years 1882, 1883, and 1884, no less than £27,000 was 
expended by the firm on plant and workshops, and this in 
the face of a dead loss of nearly £40,000 incurred by the 
failure ot a company for whom they had built two large 
steamers. Amongst other works entirely developed out 
of their own resources must be mentioned the patent slips. 
They are worked in each case by 20-horse power engines 
operating on four hydraulic presses, which are arranged to 
work alternately, so that there is no cessation of pull 
at any one moment of the vessel coming up out of the 
water. Vessels cf 2000 to 3000 tons can be hauled up in 
about three hours’ time. For other repairs the well shel- 
tered basin affords every facility, and here the firm have 
lately constructed a large revolving hydraulic crane capable 
of lifting 70 tons, so that the largest pieces of machinery 
or boilers of any dimension can = with safety deposited 
in the workshop. 

Much attention has been turned in this establish- 
ment to the delicate and difficult art of building tor- 
pedo boats. Those constructed by the Orlandi may 
now be seen lying side by side in the Royal Arsenal 
of Spezia with similar boats built in England. It is 
impossible to award the palm of superiority to the latter, 
whilst on the measured mile the Italian boats have 
attained most speed. They are somewhat fuller in the 
run than the English boats, and have more accommoda- 
tion inside. Their cost was considerably less, but the 
gures were not obtained. Asa guide, however, in esti- 
mating the relative cost of building ironclads in England 
and Italy, it may be stated that the Lepanto, the 
colossal ironclad before alluded to, cost at the rate of 
lf. per kilo of material employed, or about 4$d. per 
English pound. The Italian Government are now having 
the following vessels constructed by the Orlandi, viz, the 
Provana, Veniero, Vesuvio, and the Clio, Vega, and 
Rigel torpedo boats. These vessels will be completed 
ready for sea by the firm, who hitherto have only 
built the hulls for the Government. In adaition to 
the above mentioned, the Orlandi have built and 
launched some of the largest and most successful steamers 
of the mercantile marine, which can bear comparison with 
anything turned out by the best firms on the Clyde. 
Whether the predilection for British workmanship is 
likely long to remain an tdée fixe with British ship- 
owners remains to be seen, but to buy vessels in the 
dearest market will be a severe strain on their patriot- 
ism in view of foreign freight bounties. Cheap and 
intelligent labour, sobriety, — minding their own busi- 
ness, are important factors in the development of any 
industry, and as the day is not far distant when Italy 
will be independent of foreign aid for the raw material, 
the dream of the Brothers Orlando that they will some 
day build steamers for British owners may not be 
so very chimerical. It is only insular prejudice which 
leads us to underrate the foreign workman, whereas a 
very considerable experience of workmen, the marvellously 
adaptive Japanese at Yeddo or Osaka; the clever, quick- 
witted Chinese artificer, in the Naval yard at Hong-Kong; 
the patient and thoroughgoing Russian in the Arsenal at 
Sebastopol, and the Tuscan at San Rocco in Leghorn, has 
led the writer to form an exactly converse opinion. And 
why should it be otherwise? What special claim have we 
to intelligence in all these handicrafts over and above our 
fellows? On the contrary, our surroundings, our detestable 
climate which drives men to the public-house for shelter, 
and many other causes, militate against that steady, sober, 
contentment, without which no good work of hand or 
rain can be accomplished. Nor is the growing tendency 
of the British workman to look on himself as entitled to 
come on the “public good” for support whenever he 
happens to be out of work, at all calculated to preserve 
for us the supremacy in manufactures which have hitherto 
been exclusively our own. The decrease in last year’s iron 
and steel shipbuilding—150,000 tons—must seriously affect 
trade throughout the kingdom, and it is a national dis- 
aster that our own Colonies place their orders in America 
and Germany, paid for by money borrowed in England. 

The Italian Government have recently placed very large 
contracts in the hands of Italians for the delivery of 
steel rails of Italian manufacture extending over the 
next ten years, and are besides actively developing the 
Royal Arsenals. In a short space of time Italy will 


| be able to build as many ironclads as they and the rest of 


Europe are likely to require; and in this respect the 
arsenal and building yard of Spezia will eventually become 
of the highest importance, from the impregnability of its 
situation. It is doubtful if we have a single building yard 
of any importance safe from sudden and unexpected attack. 





It is true works are being tardily thrown up on the Clyde, 
and that Chatham, being far inland, may be considered safe; 
but in the absence of a fleet at Spithead, Portsmouth is 
practically defenceless ; whilst the guns on Portsdown Hill 
and the neighbouring forts might thunder away in vain 
before being able to strike a rapidly moving vessel shelling 
the dockyard; and Devonport is no better. But this 
is entirely a side issue. There is, however, an 

of the : ome of our allowing our <r to get 
ahead of us that must not be lost sight of. Eve 
segregation of human beings in the entire world, 
from the puniest State in the Pacific to the giant Em- 
pires of Europe and Asia, is banded together to exclude 
British manufactures by prohibitive tariffs; whilst, with 
hardly an exception, all countries are training thousands 
of workmen to produce what has hitherto been almost 
our monopoly, In a short time every European market 
for steel or iron must of necessity be closed against Great 
Britain. But there remains one outlet—an outlet which 
now lies ready to hand—the vast and undeveloped Chinese 
Empire. But even here we are likely to be forestalled 
by Germany. 

An important Bill passed by the Italian Parliament just 
before the Christmas recess gives bounties to shipbuilding 
and navigation for a period of ten years. The chief features 
of this Bill are—(1) a bounty of 24s. per ton for iron and 
steel ships built and registered in Italy; (2) a bounty of 
8s, per indicated horse-power on machinery, and of 2s. 5d. 
per ewt. on boilers; (3) a bounty of 10d. per ton weight of 
coal brought to Italy in Italian ships from ports lying 
outside the Straits of Gibraltar, provided the cargo is not 
less than three-fifths of the ship’s burthen. A bounty on 
the navigation of 6}d. per net ton for every 1000 miles run 
from Italy to non-European ports lying beyond the Suez 
Canal and the Straits of Gibraltar. Further, the Italian 
coasting trade is reserved to the national flag, but foreign 
ships may be admitted on condition of reciprocity. The 
adoption of the above bounties, clearly opposed to the 
principles of free trade, will injure British shipping en- 
gaged in the coal trade, as well as the importation from 
England of machinery and marine engines. 

That a policy of self-effacement, or rather of self-oblitera- 
tion, should be one that recommends itself to a manufac- 
turing nation, is incredible. That the redistribution of 
land which experts cannot make pay amongst men who 
scarce know a potato from a parsnip, is a universal panacea 
for the misery produced through the vast building yards 
and other manufactories standing silent and empty—is one 
of those malicious inventions which ruin nations. The cost 
of living in England is certainly not dearer than in many 
foreign countries, but the habits our working classes have 
engendered and rendered itso tothem. There is an absence 
of thrift amongst us which tells painfully when the pinch of 
depression comes, and nothing can be more instructive 
than the dispute, amounting to a serious quarrel, going on 
now in one of our largest northern cities between the 
trades union managers and their subscribers. It is obvious 
that the savings of the men have been hitherto, and are 
still, looked on merely as a means to carry on the war 
against capital in supporting and aiding strikes. Thus a 
double evil is effected, for the savings are wasted which 
should have stood the men and their families in need when 
bad times overtook them, and business is driven from 
the country. However, this is a voice crying in the 
wilderness, for as long as there are officials and other 
functionaries making a good thing out of the working 
man’s gullability, so long will this unfortunate state of 
affairs last. 








PROFESSOR R. H. SMITH’S KINEMATIC 
DIAGRAMS. 

TuE following two examples have been selected from a 
considerable number of kinematic diagrams that have been 
worked out by Prof. Smith’s new method. As these 
diagrams, if drawn to any readable scale, occupy con- 
siderable space, it is impossible to give here more than 
two, but these illustrations cught to be sufficient, to enable 
any student to construct similar diagrams for any ordi- 
narily occurring mechanism. Practice alone in this art, as 
in others, can give skill and facility. The draughtsman 
will find the working out of a few examples not only very 
interesting, but also extremely instructive. The principles 
of the method have already been explained in our issue of 
3lst July of last year. For a fuller exposition, and 
especially for the methods of overcoming difficulties that 
occurin dealing with particular mechanisms, the reader must ~ 
be referred to the original paper itself, read before the Royal 
Society of Edinburgh at the beginning of last year, and 
printed in the volume of the proceedings of that institution 
just issued. The diagrams are reproduced here on about 
half the scale to which they were originally drawn, but 
the scales marked on the engravings are those of the 
engravings, not those of the original drawings. 

Fig. 1 shows the set of diagrams for a Stephenson 
reversing link motion for a single slide valve with two 
excentrics. It is taken in mid gear. The dimensions and 
8 are stated on the diagram. The angular velocity of 
the crank shaft is taken as uniform. 

P, is the crank shaft bearing. A is the forward and B 
is the backward excentric. The link C D is suspended at 
the point E by the suspension rod P, E, P, being a fixed 
sep regulated yd cen for forward or backward gear 

y the rocking shaft G P,. 

The velocities pa and pb are first calculated and plotted 
off. The constructions are shown for position 12 of both 
velocity and acceleration diagrams, the illustration of the 
construction being placed separate on the paper from the 
main diagrams for the sake of clearness. ugh a and 6 
are drawn the lines y, y, and 5,8, perpendicular to AC 
and BD. It is known that the points c and d, giving pe 
and p d the velocities of C and D, must lie on these lines. 
From any points y, y, on the first of these lines are drawn 
7, 5, and y, 5, perpendicular to C D, and y, ¢, and y, «, 
perpendicular to CE. Then 3,¢, and 5,¢, are drawn 
perpendicular to DE, and determining the intersec- 








258 THE ENGINEER. Aprit 2, 1886, 





tions ¢, «,; so that the triangles y,3,¢, and y,5,¢, are|b' parallel to CA and DB. These are extremely small. From | point P, is calculated and plotted off from p!' lel 
similar to C DE, and therefore the point e, giving pe the | the pointsso obtained are drawn lines y'y' and 8'3' perpen- | to EP,. It is named in the wey ot # e', m ¢! 
velocity of E, must lie on the line «,¢,. But pe is per- | dicular toC A and DB. These are known to contain the | is drawn ¢'e' perpendicular to P, and meeting 
pendicular to P, E. Therefore from p is drawn pe per- | pointsc' and d'. On the first of these two lines are taken | the line ¢,'¢,' in e'. This is the correct position 
pendicular to P, E and intersecting ¢,¢, in e. From ¢ | any two points 7,' and 7,', and from them is plotted parallel | of e', giving p'e' the acceleration of E. The accelera- 





Fig. | 
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DC, § ¢ ar. ee : an el direction e len an 
point f is then found by making triangle cdf similar to which is calculated in the usual way. From the points so ales the “ errors” 7 e, and -£ as : 'The line doo 























CDF. This completes the velocity diagram. ‘ obtained are drawn lines perpendicular to DC to intersect | through 7, 7, intersects the line 7,' 7,' in the correct posi- 
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In the acceleration diagram p'a' and p'b' are easily calen- | the line "5! in 8,' and#,'. The two points ¢,' and ¢,' are | tion of c', and from this the position of d' can be obtained 
(ac)* | then found by making tue triangles ~ ,'3,'-,' and y,'8,'«,' | by making the triangle c'e'd' similar toCED. This 
AC | similar to CDE. construction amounts to “linear interpolation” between 


and - are then calculated and plotted off from a' and| The centripetal acce’eration (py of E round the fixed 


z 


lated and plotted off. The centripetal accelerations 


the above two “errors.” The point f' can then be found 
directly by the construction of similar triangles. 
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In proceeding with the construction of the motion paths 
of Cand D in the mechanism diagram, use is made of the 
directions of the velocities of C and D, already found in 
the velocity diagram, these directions being those of the 
tangents to the motion-paths of C and D. The deflection 
from the tangents is estimated with the help of the 
acceleration diagram. 

Fig. 2 is for Joy’s valve gear, as arranged by Mr. F. W. 
Webb in the Crewe compound locomotives, shows the 
diagrams when the reversing lever is in full forward 
gear. The crank shaft bearing is at P,, the crank-pin is A, 
and B is the cross head. From the intermediate joint, C, 
in the connecting-rod a link stretches to D, at which joint 
it is guided to move in a circular path by the suspension- 
link P,D. From the joint E in the link CD, another 
link stretches to F, at which joint it is guided to move 
along a motionless circular slot, whose centre of curvature 
is at P,. This circular slot is moved into different posi- 
tions for forward, mid, and back -~< The valve-rod 
GH is driven from the joint G in the link EF a 
The end H of the valve-rod is guided in a straight line by 
the guide-surface P,. The motion of H is the same as that 
of the valve. 

In the velocity diagram, the construction is shown in 
full lines for position 6, the whole crank-pin circle being 
divided into twenty parts. pa is drawn from the known 
speed of rotation, and ab is drawn ore to A B to 
meet the horizontal through p in 6. Then ab is divided 
in the same ratio as A B is divided in C in order to obtain 
the pointc. From c is drawn a line perpendicular to C D 
and from p a line perpendicular toP,D. The intersection 
of these two lines gives the point d of the diagram, and 
then cd is divided in the same ratio as C D is in E to 
obtain the La e. From eis drawn a line ep gee 
to E F, and from p a line perpendicular to P,F. The 
intersection of these two gives f, and then ef is produced 





to g in the ratio Ey ‘ 
drawn perpendicular to GH to meet in / the horizontal 
line through p, ¢c., the line through p parallel to the guide 
surface P,. This last part is not drawn in on Plate IV. in 
order to avoid confusion with the small scale of the en- 
graving. In the acceleration diagram p' a' is the centri- 
petal acceleration of A in its uniform circular motion. a' B' 


is equal to <r and parallel to BA and 6! b', perpen- 


dicular to BA, meets the horizontal through p' in b'. 
Then a' 6! is divided in c' similarly to ABinC. Then 
c' 3! is made equal to coy and parallel to DC, and 
from 5! a line is drawn perpendicular toCD. Also from 
p' is drawn a line parallel to D P, and equal to oy and 
from its extremity a line is drawn perpendicular to PF, D. 
This meets the line drawn from 3' in the point d' which 
is thus determined. The line c' d' is then divided in e! 
similarly toC Din E. The points f' g' A' are then found 
by — of precisely the same process as has just 
been described, but these are left out in our plate in order 
to leave the rest clearer. 


From g thus found a line is 








BRAKES AT THE INVENTIONS EXHIBITION. 
THE AUTOMATIO FRICTION BRAKE (HEBERLEIN 
SYSTEM) 


TuHreeE important 7 of automatic railway brakes 
were shown at the Inventions Exhibition last year, and 
obtained gold medals, — the Westinghouse Air 
Brake, the Gresham Vacuum Brake, and the Automatic 
Friction Brake. Descriptions of the first and second will be 
found in our impressions for Aug. 21st and Oct. 16th, 1885. 
This week we illustrate the third and last. This is by no 
means to be confounded with the original Heberlein brake, 
as tested some years in this country. Indeed, there is 
only a general ere ae between the two. 

he principle involved in making a running train appl 

its own brakes is very old. As far back as 1853 at all 
events, a brake was devised in which one axle of every 
carriage in the train was fitted with a roller, on which a 
chain was wound up when a clutch was brought into gear. 
This chain was coupled to two sets of brake blocks—that 
is four blocks for the four wheels of the coach. The clutches 
were thrown into gear when a continuous cord, running 
the length of the train, was pulled The brakes could also 
be —_ on by shutting off steam and applying the tender 
brake. Then as the carriages pushed against each other 
and drove the buffers home, levers from the ends of the 
buffer rods threw the clutches into gear. This was, how- 
ever, a very crude and unsatisfactory arrangement, and the 
invention came to nothing. Several patents for brakes 
of this kind were taken out, and the original Heber- 
lein brake attained some popularity on the Continent. The 
Clark brake and the Clark and Webb brake followed. 
The automatic friction brake is without the disadvan- 
tages which have hitherto attended the use of chain 
brakes, the objections to the system having been got 
over by very ingenious methods, which deserve attention 
and explanation. 

It will be found on examination that there is one funda- 
mental principle underlying all successful automatic brakes, 
which is that a constant effort shall be exerted to keep the 
brakes off, and that they shall go on as soon as this effort 
is suspended. Take, for example, the Westinghouse brake ; 
in it a constant ure of air must be maintained in the 
pipes under the train, or the brakes will go on. In the 
automatic vacuum brake a constant vacuum must be main- 
tained, or the brakes will go on. In the automatic friction 
brake it is necessary that a cord shall always be kept tight 
throughout the length of the train, to prevent the es 
from applying themselves, The result in each case is the 
same—if the train parts, the pipe or cord gives way, and 
the brakes go on. In the simple, or non-automatic brakes, 
the positive effort has to be e to put the blocks against 
the wheels, Thus, in the original Heberlein brake and the 
Clark brake a cord has to esa Ae mrt toe yo 
be stopped; in the brake which we illustrate the cord has 





to be released. This is a most important difference, and 
by the adoption of this system a very bad brake has been 
converted into a very good one. 

Before going on to describe the automatic friction brake, 
it may be well to dispose of certain objections which may 
be urged against it. The first of these is that it is im 
sible to use the cord on a long train so as to apply all the 
brakes. This was only true so long as the cord had to be 
pulled; it has no existence when the cord has only to be 
slackened out. A second objection is that the chains 
putting the brakes on are liable to be broken by the 
sudden shock or “chuck” caused by the blocks coming 
home before the momentum is taken out of the rotating 
wheels. This is guarded against in two ways—first by 
using a chain of very peculiar construction, and second! 
by taking care that the friction wheels shall not be forced 
home too hard, A third objection is that flat places wear on 
thefriction wheels, Asamatterof fact,a great dealof trouble 
was at one time caused in this way, the wheels wearing into 
all sorts of shapes. Aftera deal of experimenting, it 
was found that steel friction wheels working against 
soft cast iron axle drums will run for many years 
without loss of shape. The result of the adoption of 
the various improvements to which we have alluded is 
that the automatic friction brake now plays an important 

abroad, where it has been adopted on all the Prussian 
vernment subsidiary lines, and is also in use on the fol- 
lowing railways and light railways :—Jura-Berne-Lucerne; 
Swedish States; Bahia and San Francisco; Gefle-dala ; 
Harz-Mountain; Saronno-Como; La Sarthe; Kiel-Flens- 
burg ; Saxon States; Orel-Witepsk ; La Guaira and Ca- 
raccas; Brunswick; Java; Oldenburg; Puerto-Cabello 
and Valencia ; Mecklenburg Southern ; Arezzo Fossato. 
In this country this brake can be seen in use on the Colne 
Valley Railway. 

The brake blocks are 5 a to the wheels by the 
so age shown in Fig. 4 of our supplement. The friction 
roller b, mounted in a framed, which hangs from supports 
g, fixed to the under-frame of the vehicle, can be lowered 
by means of the rod / into contact with the drum a, which 
is keyed on to and therefore revolves with the axle of the 
vehicle. The roller 6 is thus caused to revolve, owing to 
the friction between it and the revolving axle drum a, and 
consequently to wind up on its shaft the transmission chain 
e, which is so constructed as to wind clear of itself at each 
revolution, and thus transmit the force in a constant ratio 
to the brake chain f by turning the multiplying roller c, to 
the shaft of which the latter chain is attached. To the 
opposite end of this chain f the brake rod itself is attached, 
and by its action the brake blocks are caused to ao 
against the wheel tires. The chain is of the watch fusee 
type, but as will be seen from the end view—Fig. 4—each 
link is so made that it winds up a little to the left of the pre- 
ceding link, so that the links can never ride on one another. 
On the frame d being again raised by means of the lifting 
gear in connection with the rod 4, either by hand or by 
——— the brake cord, the friction roller is drawn out 
of contact with the axle drum, and the action of a counter- 
weight unwinds the chain and releases the brake blocks. 
Fig. 6 shows the small apparatus used for light rolling 
stock, the multiplying roller ¢ and chain e being dispensed 
with, and a roller with double friction surfaces employed, 
with a corresponding axle drum, and with a forked brake 
chain, constructed on the same principle as the transmis- 
sion chain ¢ of Fig. 4, but winding up in the centre of the 
shafi 


t. 

The brake cord plays a very important It isa 
small, strong, flexible rope, and the way in which it is 
passed over pulleys attached to the lifting rods, by which 
the brakes are kept off, is shown by Figs. 10 and 12. 

The brake is applied from the a by a very 
elegant device, illustrated by Fig. 14. This is one of the 
most ingenious friction clutches ever made. It has always 
been an objection to chain brakes that their action cannot 
be graduated, and it is sufficiently evident that, were the 
train rope suddenly released, all the brakes would go hard 
on at once. To prevent this the friction clutch reel is 

A cast iron drum, having at one end a conical 
internal surface, and divided into two parts c and d by a 
partition, in the edge of which are four slits 77, runs loose 
upon a spindle 6, which is supported on a cast iron frame 
a, and has mounted on it at one end a crank handle and 
at the other a cone, fitted with a ratchet A. On the crank 
handle being turned, a screw thread on the spindle draws 
the cone into contact with the drum, thus forming a fric- 
tion clutch, by the action of which the drum is made to 
revolve, the cord is wound up, and the friction brake 
apparatus is lifted out of contact with the axle drum, and 
so maintained by the cone being held by the ratchet and 
a click — — — —_ a. ae _ cones are 

in separa y the screw being turned in the opposite 
Seedien ty the crank handle, the reel drum is a free 
to run loose upon the spindle, thus slackening the brake 
cord and permitting the brake apparatus to drop into 
action. ; 

The handle can be so used as to allow the reel drum to 
revolve backwards as fast or as slow as may be wished, so 
as to keep the train cord at any desired degree of tension, 
thus only allowing the necessary number of brake 
blocks to come into play. In this way the brake is used 
with perfect success in running down long banks. To use 
the brake reel the engine driver, after the engine has been 
coupled to the train, and the train brake cord attached by 
means of the — hooks—Fig. 7—to the portion of 
cord fastened to the reel, proceeds to wind up any surplus 
cord on the left-hand or — division of the reel c, and 
then passes the cord through one of the slits in the parti- 
tion on to the smaller division d, thus obtainin ter 
leverage for tightening the cord and taking off the brakes 
with a minimum of bodily exertion. The end of the cord 
on the last carriage should, if with i on the Ameri- 
can m, be hooked into the slip catch, Fig. 8, fixed on 
the platform rail, any passenger being thus able to apply 
all the brakes in case of emergency by simply turning over 
the weighted handle of the catch, upon which the cord 
will be slipped. 

By means of the apparatus which we have described, 





the following conditions are fulfilled:—(1) When the 
system is employed as a continuous brake the engine- 

river not only has the power at any moment of instantly 
applying all the brakes in the train by one simple move- 
ment of the brake-reel handle, but he has also a perfect 


pos- | control over the amount of brake-power to be given, and 


can thus regulate at pleasure the speed of the train, (2) 
It is also in the power of each guard to apply, in any 
emergency, the whole of the brakes; and the same power 
can be given, if — desirable, to every passenger. 
(3) In case of any accident, the rupture of a coupling is 
instantly followed by the snapping of the brake-cord, when 
the whole of the brakes drop automatically into action. 
(4) Each brake is available separately as a far more 


Yy | rapidly-applied and efficient hand-brake than the ordinary 


screw-brake, which can therefore be dispensed with—the 
friction system thus comparing most favourably with all 
systems with which supplementary screw-brakes have to 
be fitted. (5) Vehicles not fitted with brakes, or belonging 
to other railways, can be coupled into the trains without in 
any manner interfering with the working of the brakes, 
since the continuous connection, and consequent control, 
can be maintained by passin g spare lengths of brake-cord 
over any such vehicles. (6) Since each apparatus forms of 
itself a perfectly independent brake, any injury to one in 
no way affects any of the others in the train. (7) The 
friction-brake system offers the greatest possible security 
against dangers resulting from neglect on the part of any 
employés when making-up the train, because unless the 
continuous brake-cord is duly coupled up the train cannot 
leave the platform, as the ee is unable to take 
off the brakes; so that it follows that no train can be in 
motion at all without its brake-power being at command. 
(8) The friction-brake system is specially suitable for 
goods trains, either continuously from the engine, or else 
worked in groups with a brakesman for each group only. 

The question of braking the driving wheels of the loco- 
motive, and thus making use of its great weight as a 
retarding force, has for many years been warmly disputed, 
but may now be said to é practically decided in the 
affirmative by the consensus of opinion of the leading 
railway engineers of all countries. Tt is, however, still an 
open question as to the advisability, or otherwise, of con- 
necting the engine brake with the automatic train-brakes, 
so as to make it also self-acting in case of danger. Should 
any accident occur in the front portion of a ae train at 
high speed, it must, doubtless, be unadvisable to apply 
any excess of brake power in front of the disabled vehicle, 
since it would cause the danger to be increased by the 
running up of the vehicles behind. In the system under 
notice, therefore, the engine drivers’ driving wheel brake 
is invariably treated as an independent emergency brake, 
under his sole control ; the Sendiop bien on the contrary 
—should there be a tender—coming under the continuous 
control of the driver and guards, and also acting automati- 
cally in case of accident. 

Our supplement illustrates very clearly the way in which 
this brake is used under different conditions:—Fig. 1 is a pas- 
senger locomotive, with engine and tender brakes, and with 
friction brake-reel and cord for the continuous control of 
the tender and train brakes. The engine brake is worked 
by hand separately as a special emergency brake only. 
Fig. 2: Goods locomotive, with driver’s emergency engine 
brake. Fig. 3: Tank engine, with brake-reel and cord for 
the control of the continuous brakes. Fig. 4: Friction 
brake apparatus for ordinary rolling-stock—a, axle-drum ; 
6, friction roller ; c, multiplying: roller; d, frame; e, trans- 
mission chain; f, brake aon and rod; g, support; h, lift- 
ing-rod connection. Fig. 5: Guard’s van and nger 
carriage, showing the mode of working the brakes with 
the brake-reel in the van—see Fig. 9—or of applying the 
brakes, in any emergency, from the brakesman’s seat on 
the carriage by slipping the hook on the lifting-rod, and 
thus severing the continuous connection—see Fig. 12. 
Fig. 6: Friction brake apparatus for light railways, &.— 
a, axle-drum ; 6, friction roller; c, apparatus frame, with 
chain roller ; d, —— 3 ¢, brake chain and rod ; f, liftin 
rod connection. Fig. 7: Cord hooks, showing the soatheal 
of coupling together the continuous brake cord, as well 
as of fastening the cord by a knot jammed in the conical 
head of the hook. Fig. 8: Slip for lettin the cord on 
the last vehicle of a train so as to apply rd vicom in any 
emergency. Fig. 9: Guards’ van brake-reel, to enable the 
pram + to work the cord and control the brakes, if required, 
as well as the engine driver. Fig. 10: Lifting-rod support 
with bell-crank lever and — rod. Fig. 11: Friction 
brake as — to an eight-wheeled bogie vehicle. Fig. 12: 
Lifting pulley and rod, showing slip arrangement for brakes- 
man in cases of sudden emergency, and also handle and ring 
for working asa hand brake. Fig. 13: Portable cord-guide 
support, to be carried in the van and used when several 
strange vehicles, without fittings, are coupled in between 
the train and engine. Fig. 14: Engine driver's friction 
reel for the continuous control of the brakes—a, cast iron 
frame ; 6, shaft; c, d, drum, in two divisions, of different 
diameters ; e, f, cone, with ratchet and click ; g, crank 
handle; A, stop for limiting reverse movement of crank 
handle. Fig 15: Passenger train and engine with engine 
hand brake and continuous tender and train brake, and 
with a wagon, without any ee coupled in between 
train and engine. Fig. 16: Mixed train, showing use of 
temporary cord support—Fig. 13—for enabling the cord 
to be worked over several goods wagons. Fig. 17: Goods 
wagons, coupled in brake groups, each under the control of 
one brakesman. Fig. 18: Steam tramway train and engine. 

So much prejudice has been raised in this country 
against the chain brake system, owing to its notorious 
failures on the London and North-Western Railway, that 
we feel in a manner bound to justify ourselves for devoting 
so much space to the brake we have just described. We 
——— give some — ry freer tary a —— 
inde ent engineers, whi ‘or themselves, i. 
J aie Sivas engineer-in-chief of the La Guayra and 
Caracas line, writes:—“ For a distance of nearly twenty 
miles there is a continuous gradient of 1 in 27, with a suc- 
cession of curves and reverse curves of 130ft. radius from 
one end of the line to the other. To convey an idea of the 
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aerial character of the railway at certain points, it may 
be stated that the line is there carried along a mere led 
cut into the face of the perpendicular rock, some 3000ft. 
high, and that a biscuit dropped from the train would fall 
1800ft. before touching the ground. On such a railway 
it requires a steady hand and strong nerve to conduct the 
trains, and both drivers and guards must be provided with 
means to meet all emergencies. The greater proportion of 
the traffic being up, the engines are all heavily laden. 
Each wagon carries, as a rule, from 10 to 14 tons, and is 
provided with two powerful brakes, a hand screw brake, 
and an automatic continuous brake, the apparatus being 
so arranged that both the engine-driver and guard have 
command over the train; and any nger may in an 
instant put on the brakes throughout the train. If by 
accident a carriage or wagon should break adrift, not only 
is the brake on that wagon instantly applied automatically 
by the very fact of its breaking away, but the brakes are 
applied throughout the train, which is then brought to 
a standstill. The engines weigh 33 tons each, and are 
capable of drawing up a weight of 80 tons, exclusive of 
their own weight. The concession for the line having been 
granted in 1880, the work was commenced in January, 
1882, and was capeeineoty: executed by Messrs. Perry 
and Co.” The brakes referred to are those just described. 
The screw brakes were fitted as a reserve until the 
men became accustomed to the Heberlein gear, but roll- 
ing stock recently ordered for this line and others in 
South America is without screw brakes. 

Probably one of the most important features about a 
goods train brake is that it enables guards to be dispensed 
with, and thus reduces working expenses. On this subject 
we give the following statement, dated Elberfield, March 
20th, 1885 :—“ The groups of brake wagons fitted with the 
newest form of Heberlein brakes for the service of our 
Hochdahl-Erkrath line, with an incline of 1 in 30, have 
answered until now extremely well. The first group is in 
regular service since December, 1883, and the second one 
since October, 1884, each group consisting of three wagons, 
the brakes of which are controlled by one man. A saving 
in brakesmen has so far been effected, that those stationed 
at Hochdabl, who, on certain days with much traffic, were 
not sufficient for the heavy goods trains, and had to be 
supplemented by extra brakesmen, can now, since the 
introduction of brake groups, manage the duty without 
assistance, or, at any rate, do not require it to the same 
extent. We also hereby certify that the Remscheid 

nger trains which were fitted in 1878 with Heberlein 
rakes, under the immediate and sole control of the engine- 
driver by means of a brake-reel, perform their daily service 
without any extra brakesmen, and without any difficulty 
whatever, as well on the Hochdahl-Erkrath incline, as also 
on the Ronsdorf-Rittershausen line, which is full of curves, 
and has an incline of 1 in 40.” (Signed) “ BranpDHorr.” 

Heavy votes have been passed for the construction of an 
immense network of subsidiary or branch lines of the 
Royal Prussian State Railways. A paper on these lines 
was read before the Society for the Promotion of Railway 
Science, in March, 1884, by M. Stambke, Chief of the 
Technical Department in the Ministry of Public Works, 
in which the following passage occurs :—“ As is well 
known, the question of subsidiary lines has of late years, 
when planning new railways, been brought forward more 
meee | than that of main lines. As regards the 

russian State Railways, for instance, in the projects of 
law proposed on May 15th, 1882, May 21st, 1883, and now 
again quite recently, the lines proposed to be built consist 
almost entirely of such subsidiary lines. According to 
the ‘ Railway Archives, of March 1884, No. 2, the sum of 
273,992,390 marks has been granted by the Prussian 
Chambers since 1879 for building or subsidising new rail- 
ways, and of this sum 225,522,690 marks are for 2962°7 
kilometres of subsidiary lines, and only 48,469,700 marks 
for 3739 kilometres of main lines.** In addition to the 
above a number of lines which were originally con- 
structed as main lines are now worked, under the law of 
June 12th, 1878, as subsidiary lines, so that at the present 
time all the Royal Directions have subsidiary lines under 
their supervision, of which some are in traffic and others 
are being constructed, whilst others are being surveyed. 
On such lines, in order to save the expense of special 
brakesmen, the trains are fitted up with a continuous 
brake. As the trains on subsidiary railways are generally 
mixed ones, and as the goods’ wagons coupled in between 
the engine and the passenger carriages interfere with the 
working of the brakes by the engine driver,+ the Heber- 
lein brake, being the only system which could be em- 
ployed, has been selected as the normal brake.” With 
reference to the above, the following rolling stock has 
already been fitted on the Heberlein system for the Royal 
Prussian States Railways :—368 engines, 169 vans, 1034 
carriages and wagons. 

This concludes our notice of the railway brake systems 
exhibited last year at South Kensington. For obvious 
reasons we have instituted no comparisons between them 
and expressed no opinions concerning their relative merits. 
They one and all embody very ingenious ideas, and are the 
outcome of experience collected with much expenditure of 
time, patience, and money. We have done our best to 
place them impartially before our readers, and in all cases 
we have taken every care to arrive at the truth by personal 
investigation, and to put forward no statements made by 
inventors or exhibitors that did not appear to be founded 
on fact. Inventors will do well, we think, to draw a lesson 
from the history of the Westinghouse, the vacuum, and the 
chain brake, namely, that they can spend their talents, 
their time, and their money on no more hopeless task than 
the invention of a brake intended to take the place of an 
one of the three. They probably represent finality as muc 
as does the locomotive engine itself. 





* Further sums of 49,484,000 and 57,742,000 marks have been granted 
for 1885 and 1886 for the construction of additional subsidiary ways. 

+ This necessarily refers only to the air-pipe connections of the other 
system of com air brakes (Carpenter system) adopted by the 
Prussian Government for the express trains on the main lines, and with 
which the coupling in of any one vehicle without the air pipes at once 
renders all the brakes in rear of it useless, 





THEATRICAL MECHANISM AT THE LYCEUM 
THEATRE. 

Tue mechanical engineering of the stage has been recognised 
in the columns of THe ENGINEER on several occasions, In 
February, 1884, we published an illustrated description of the 
machinery used in the Paris Opera House, and later we illus- 
trated the new aquatic circus in Paris, and we now propose to 
give an account of a visit behind the scenes of the Lyceum 
Theatre during the performance of “ Faust.” In our account 
of the Paris Opera we mentioned the very conservative nature 
of the theatrical machinist’s craft, which, perhaps, has been 
handed down from father to ron, each having to pro- 
duce more astounding and marvellous effects with increasing 
difficulty, owing to the cumbrous machinery that is usually 
employed. These remarks cannot fairly be applied to the 
modern stage as illustrated by the Lyceum under Mr. Irving’s 
management, who, assisted with a most efficient stage manager, 
Mr. H. J. Loveday, and an army of well-drilled stage workmen, 
has defied the rule of precedents, and takes advantage of all 
kind of mechanical devices most successfully. 

Some of our readers may be unacquainted with the propor- 
tions and technical arrangements of the stage, which we will 
briefly describe, with special reference to the Lyceum. The 
width of the proscenium arch is 33ft. 5in., and from this for a 
distance of 40ft. is the stage proper, the apparent distance being 
greatly increased by the inclination given to the floor, which is 
about fin. to the foot. The total height was formerly 48ft., 
but on account of the very large quantity of scenery which has 
to be changed during the production of “ Faust,” and which, 
failing other stowage space, has to be suspended, it was found 
D to specially raise the roof of the theatre 12ft., thus 
making the total available height inside 60ft. The scenery 
employed is nearly all “ built up,” instead of painted on the 
flat, to give a perspective appearance—that is to say, constructed 
of moulded cardboard coloured to imitate stone or brick; thie, 
although a great improvement on the usual plan of painted 
canvas scenes stretched on what are termed “ frames,” would be 
much heavier to move if the friction were not overcome by the 
use of small india-rubber covered wheels. The “ wings,” or 
side scenes, are held in place by braces, iron supports covered 
with leather to prevent noise, jammed against the framework, 
and secured to the floor by a stage screw. This small matter 
occupies the attention of a man whose sole duty is to attend to, 
perhaps, six braces, and to fix and remove the stage screw at 
the word of command. 

The lighting is obtained from gas, the side lights, which are 
removable, being produced from gas battens, vertical pipes 
containing a number of argand burners, the top lights being 
similarly produced by horizontal battens with batswing burners. 
It is usual to have two sets of pipes so that two qualities of 
lighting can be produced, and the chance of a total extinction 
obviated. The batten lights can be enveloped from below by a 
framework of calico, known as a medium, the colour of the 
light being changed by rotating the framework and present- 
ing a medium of the desired shade. Besides these lights, 
it is necessary to have some ready means of illumination 
which can be quickly set up in any desired spot. The plan 
adopted at the Lyceum is to use portable gas brackets mounted 
on heavy vertical stands, with arrangements for coloured 
mediums, and connected with the nearest union by means of a 
leather hose; any leakage between the gas tap, which is let in 
flush with the stage, and the hose is prevented by a simple 
water joint, care being taken always to keep sufficient head of 
water to overcome the pressure of the gas. This very old device 
appears to answer admirably, and besides being easy to connect 
up, draws attention to the shortness of water by the noise of 
the gas bubbling through. India-rubber has for some time 
been discarded on account of the difficulty in keeping it gas- 
tight ; well-oiled leather appears to last well, and is not easily 
damaged... So far we have only considered the gas lighting, but 
as the spectacular effects of the Brocken scene require the 
combined display of twenty-five lime lights, the arrangements 
for their production must of necessity be on a large scale. The 
oxygen and hydrogen gases are stored in large vertical cylinders 
in what might be termed the stage basement, the necessary 
pressure being produced by partly filling the cylinders with 
water from the main. Separate pipes are led to all parts of the 
stage, so that to produce the light it is only necessary to connect 
the limelight burners to the two pressure mains ; the advantage 
of this plan will be readily understood by those who have had 
experience of the old-fashioned gas bags or the still more cumber- 
some gas cylinders which are used in America fora similar 
purpose. We must confess toa slight feeling of disappointment 
when we were told that the electric light was not used at the 
Lyceum, having been much impressed by the extremely vivid 
lightning, which appeared somewhat tame, when it was explained 
that the flashes were not electrical but produced by a special 
powder burnt in a lycopodium pot, which was found to give a 
better effect than nature. A fifty cell Grove battery is used on 
several occasions; in the first scene, to illuminate the 
book which Faust signs, and also to produce the sparks 
which come from Mephistopheles’ sword when he wards off that 
of Valentine who is fighting the duel with Faust. This effect is 
easily produced by the two performers each wearinga metal sole to 
one of their boots, which is electrically connected to their swords 
by means of an insulated wire, contact being made by stepping 
on two metallic plates, to which the two wires from the battery 
are joined. The 90 volt intermittent current which is generated, 
however, caused an unpleasant shock to Valentine at the first 
performance when he inadvertently grasped an uninsulated 
portion of the sword hilt. Steam takes a very important part 
in the play; by its aid Mephistopheles is apparently evolved 
from the brazier in the study scene, and throughout the piece 
disappearances of his satanic majesty are assisted by the same 
agent. The first question we asked was, How do you get rid of 
the noise, as the vapour appears to spring up silently and 
mysterious from the stage floor? On being led below we found 
the appliances to consist as follows:—A gas heated boiler 
supplies steam at 60 lb. per square inch pressure, which is led 
by lin. pipes to a valve near the point of escape, from which the 
pipe is enlarged to 4in., and on it funnel-shaped openings, 
also provided with taps, look upwards. This effect, as well 
as every other stage device, is controlled by the prompter 
by means of a “pull” or signal string, to which a small 
weight is attached. On the prepare-for-steam signal the stop- 
cock is opened, the contents of the small pipe are allowed to 
expand into the larger one, and, on the second pull, other 
assistants open the several cocks which control the admission to 
the stage. Nothing can be simpler or more effective, yet the 
easy method of overcoming the noise was only arrived at after 
many experiments. The appearance of fire spurting from the 
ground where the enchanted wine has been dropped is produced 
by a funnel-shaped gaspipe, covered with paper, held imme- 
diately under a grating on the stage. The prompter turns up 
the gas, which is kept lighted, by means of a bye-pass, and the 





particles of burning paper give a realistic appearance to the 
flame. 

We drew attention, in our description of the opera of 
“)’Africaine,” to the immense weights which have to be moved, 
and gave details of the shipwreck scene, in which a mass of 
timber framing and superstructure weighing seven tons, and 
having an area of 2000 square feet, had to be brought on the 
stage in the interval between the acts and shifted sideways a 
distance of 22ft. This and the subsequent lowering a 
distance of 6ft. to represent the sinking of the ship, 
although a triumph in its way, does not compare with 
what is nightly undertaken at the Lyceum. It is true no 
such ponderous weight has to be moved in a mass, although 
the total weight of scenery which has to be planted on the stage 
voth in the representation of the St. Lorenz Platz and the 
subsequent cathedral scene is probably much greater. On the 
Continent long waits between the acts are the rule, but at the 
Lyceum the curtain rises after twelve minutes’ interval, so that 
in order to lose no time the different heavy parts of the scene 
which represent the statuary, archway, market cross, &c., have to 
be kept ready slung in the flies, and are immediately lowered by 
signal on to the framework, which is quickly fitted together. 
There is no noise or bustle on the drop curtain descending, the 
scene-shifters, who all wear india-rubber ‘shoes, fall into their 
respective places much like men-of-war’s-men at station drill, 
all doing their allotted work at the word of command, which is 
given by signs. In this scene a very curious effect is produced 
which has puzzled many professionals, in that on the curtain 
rising the stained-glass windows of the cathedral appear to be 
illuminated, and later on the whole side of the church becomes 
transparent, discovering Marguerite at prayer, also the priests 
and congregation at mass before the high altar. To produce 
this two scenes are painted, one on opaque linen, and in front 
one on very fine gauze ; the stained-glass windows are made of 
silk, and are let into the opaque cloth which, on being drawn up, 
leaves the semi-transparent gauze only. The whole of this 
scene is supposed to take place at night, so that it is necessary 
to fully illuminate the interior of the cathedral and leave the 
outside street in partial darkness; this is ingeniously accom- 
plished by lowering a curtain from above which shuts off all the 
outside light, the curtain being removed when the exterior of 
the structure is again revealed. The scene on the summit of 
the Brocken is perhaps the most impressive in the piece. It has 
been described as a study in black and white and grey: “a mass 
of time-worn rocks on one hand, two weather-beaten pines on 
the other, between them a snowy valley, the distance a mystery 
of vaporous cloud, through and across which the lightning 
plays.” After this description the reality appears rather 
prosaic. The rocks are of moulded cardboard, and are deftly 
built into one another so as to overlie a timber framework which 
rises at about an angle of 20 deg. from the front of the stage. On 
this the trees 20ft. high, also of moulded work, are easily 
planted, and on the spectators’ right a timber framework, which, 
when expanded like an open parallel rule, forms a substantial 
foundation for the huge rock on which Mephisto stands, The 
peculiar lighting of this scene, imitating that from frequent light- 
ning flashes, is produced by gas flares and groups of Argand 
burners turned up and down at frequent intervals ; the lightning, 
if openly displayed, would be too vivid, so the effect is produced 
behind a suitably painted transparent screen hung before the 
background; other screens represent the moon with storm- 
driven clouds. The finale of the mountain on fire is perhaps 
the easiest part of the act, and is due to some twenty-five lime- 
lights with red glass slides blazing through every portion of the 
background and focussed on to numerous steam orifices; the 
tableaux is also assisted by a shower of gold tinsil distributed 
from the bridges above by men carrying baskets and walking to- 
and-fro. Two hundred and fifty persons take part in this scene 
which necessitates great care that the framework should be 
strong enough to bear their weight in motion as they climb over 
the rocks. This is successfully accomplished, yet the whole 
superstructure is cleared away, and the bare stage prepared for 
the dungeon scene in less than ten minutes from the fall of the 
curtain. Stage thunder has always been a subject of ridicule, 
butsome novelty has been introduced at the Lyceum in that the 6in., 
8in., and Qin. cannon balls, besides rolling a considerable distance 
down an inclined shoot, are first of all placed in several hoppersfrom 
which they fall about 8ft. on to a lin. boiler-plate when released 
by slides either singly or, as in the final crash, a ton at a time. 
It is curious to note the prejudice against iron existing amongst 
theatrical machinists; out of all the hoisting drums used at the 
theatre we only found two with iron barrels and gear ; the old 
form of wooden wheel and axle prevails, and the same remark 
applies to the ropes, which we were informed constantly have to 
be renewed, whereas if made of steel wire they would be far 
more durable ; a wire rope is used in the last act to support a 
Jacob’s ladder arrangement of T-iron, and was pointed out to 
us as a veritable curiosity on account uf its small diameter and 
guaranteed strength. One other point we think is worthy the 
attention of stage managers—that is, the introduction of 
hydraulic power to lower the heavy curtain and drop, which 
might be easily accomplished by the prompter ; as yet, however, 
we believe the Hydraulic Power Company has not succeeded in 
inducing any theatrical proprietor to try the experiment, which, 
if successful, would render the services of the six men who attend 
the curtain available for some other work. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : William J. Maudling, engineer, 
to the President, additional, for temporary service at the 
Admiralty ; David J. Bennett, engineer, to the Indus, additional 
for tem service as Admiralty overseer on the Clyde ; and 
Joseph H,. W. H. Ellis, to the Vernon, additional, for temporary 
service at torpedo store; Charles W. Thorne, engineer, to the 
Algerine ; John Hale, staff engineer, to the Tourmaline ; William 
S. Coope, chief engineer, to the Royalist. 


Roya. InstiTuTION.—Dr. Lodge is about to give a course of 
two lectures on fuel and smoke, considered with reference to the 
scientific principles underlying the use of the one and the avoidance 
of the other. They are to be delivered on the following days, at 
three o’clock. Lecture 1, Saturday, April 10th: The requirements 
of perfect combustion ; The three stages of a coal fire: distillation 
gas burning, and coke burning ; ucts of combustion and of 
incombustion ; Coal-tar products ; Customary methods of supply- 
ing air to houses ; Principles involved in any proper system of 
warming and ventilation ; Defects, real and imaginary, of gas fires ; 
en eo to solid fuel in any form as involving attention, labour, 
and dirt; Principles involved in proper stoking; Reasons wh 
neva fuel raun hag expected to become more generally | le 

re 2, Sa y, April 17th, 1886 : Principles involved in the 
management of furnaces ; Various kinds of ‘ smoke consumers ;” 
Various kinds of gas producers ; Gas producers and furnaces com- 
bined ; Minton’s oven for pottery ; Siemens’ regenerative furnace ; 
The use of powdered fuel; Principles involved in the deposition of 
soot ; Effect of crude coal burning on pictures, buildings, vegeta- 
tion ; Effect of smoke on water vapour; Formation of offensive 
fogs ; Defensive system of treatment, 
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RAILWAY MATTERS. 


TuE total length of the Norwegian railways at present is 1100 
miles. 

Tux Scotch railways are joining with those of England in the 
opposition to Mr. Mundella’s Railway and Canal Traffic Bill. The 
principle it embodies of giving power to the Board of Trade to fix 
yates compulsorily is severely condemned by all in any way con- 
nected with the railway interest. 

Tuk North eg oy vo Tramways Company notifies its inten- 
tion of applying to Parliament in the present session, by petition, 
for leave to insert in its No. 1 Bill, now pending in the House of 
Commons, a elause or clauses authorising the rma | to use elec- 
tricity as a power for moving carriages on portions of its existing 
or authorised tramways in West Ham, East Ham, and Leyton. 

A report by Major-General Hutchinson on the collision which 
occurred on the 8th February, at Ings Junction, near Wakefield— 
Kirkgate—station, on the Lancashire and Yorkshire Railway, has 
been issued by the Board of Trade. After describing the circum- 
stances, the report concludes :—‘‘ Had his train been fitted with a 
good continuous brake, which the driver could have himself applied, 
he would very probably have been able to stop his train short of 
the junction crossing,” whereat the collision occurred. 

Mr. THOMAS Ray, chief goods manager of the London and 
North-Western Railway, died at the North-Western Hotel, Crewe, 
on Wednesday, under melancholy ci t He was travel- 








cu 
ling in the Manchester express to London, and when nearing 
Crewe his fellow passengers observed him to fall forward, appa- 
rently in a fit. When the train arrived at Crewe he was moved 
into the Railway Company’s Hotel and attended by Drs. Atkinson 
and Athill, but he ually sank and died, the cause of death being 
apoplexy. He been in the company’s service forty-three years. 

DERAILMENTS continue to be the chief of the frequent accidents 
on American railways. The accidents on American lines are 
classed as to their number and causes as follows by the Railroad 
Gazette :—Collision : Rear, 20; butting, 10; —. 5.  Derail- 
ments: Broken rail, 6; broken frog, 2; broken bridge, 1; spread- 
ing of rails, 4; broken wheel, 1; broken axle, 3; broken truck, 1; 
cattle, 2; land slide, 2; wash-out, 1; snow or ice, 18; misplaced 
switch, 7; rail removed for repairs, 1; malicious obstruction, 1; 
unexplained, 4. Other accidents: Boiler explosion, 2; broken 

me x pe 1; caving of tunnel, 1; car burned while running, 1. 
Total number of accidents, 94. Five collisions were coal by 
misplaced switches, four by snow, two by mistakes or misunder- 
standing of orders, two by failure to use signals, one by fog, and 
only one by a train breaking in two. 

THE most frequent cause of railway accidents is the failure of 
axles. Besides the 773 accidents on our railways reported last year 
as causing personal injury, there were 1252 cases reported involving 
no pessennl taxjeny. Of the 500 persons killed and 914 injured, 
ninety-six of the killed and 693 of the injured were passengers. 
Of these injuries the chief causes were as follows:—Twenty-five 
persons were killed and forty-nine injured by falling between 
carriages and platforms; seventeen killed and 470 injured by 
falling on to platforms, ballast, &c.; thirty-five were killed and 
eleven injured while passing over the line at stations. Besides these 
who were all actually ngers, fifty-eight persons were killed an 
twenty-one injured while passing over railways at level crossings, 
250 persons were killed and 126 injured while trespassing, and to 
this number must be added fifty-five persons who committed 
suicide on railways. 

Tue third main division of the re on the railway accidents 
in the United Kingdom in 1885 deals with accidents to servants. 
whether of companies or contractors, caused by the travelling of 
trains or other vehicles on railways. Here we find 438 killed, and 
2036 injured, while the causes of injury are too numerous to be 
mentioned in detail. The most fatal risk to which the servants 
are subjected is working on the permanent way, sidings, c., 
whereby 107 were killed and 126 injured, while walking, crossing, 
or standing on the line on duty caused 79 deaths and 108 injuries. 
Altogether, what with passengers, others of the public, and 
servants, the total number of persons killed during the year 1885 
was 957, against 1134 of the year before, and of injured 3467 
persons, against 4100 in 1884. It is satisfactory to note that not 
only the totals but almost all the items have materially decreased 
fcom the year before, 


THE total length of the Austro-Hungarian railways in 1885 
was 21,980 kilos., against 20,818 in 1884, showing an increase of 
1162 kilos., equal to 5°6 per cent. During the same period the 
traffic had decreased to the extent of 4°8 per cent. for ers, 
1 per cent. for goods, and the return per kilo. had fallen off by 5 
per cent. The gross receipts show an increase of only 0°3 per 
cent., those for passengers and luggage an advance of 2°7 per cent., 
whereas the goods traffic declined 0°4 per cent. The reduced rates 
for goods traffic introduced on many lines was accompanied by a 
simultaneous decline of the traffic in merchandise and other goods, 
and both circumstances naturally contributed to a reduction of the 

receipts. The average receipts per kilo, were less than in 
1884, a year already distinguished by low average returns. They 
amounted to 12,223 florins in 1882, 12,268 florins in 1883, 11,718 
florins in 1884, and to only 11,135 florins in 1885, and have, con- 
sequently, fallen off by nearly 9 per cent. since 1882. 


A REMARKABLE instance of the effect of competition by sea and 
land which at present exists has been brought to our notice within 
the last few days. The Railway News says a contract has just 
been entered into between the agents of Italian railways for the 
delivery at Venice of coal shi at Cardiff and Swansea, free of 
all charges, at 20s. per ton. is is exactly the price at which the 
same coal is delivered to the Metropolitan Railway Company in 
London, the competition between sea-going ships being so severe 
that the freight is little more than nominal, Another illustration 
of the effect of semanas by sea with our own railways is afforded 
by the fact that the quantity of coal brought by coasting vessels 
into London from Welsh ports has increased to such an extent as 
seriously to curtail the quantity carried by the Great Western to 
Tondon, For the two months of the current year the decrease in 
coal carried to London on the Great Western was over 20,000 tons 
as compared with 1884, There is sea competition also with other 

rts as well as with London. At the meeting of the Great 

estern Company Sir Daniel Gooch stated that coal was conveyed 
from Cardiff to London at 4s, per ton, or equal to a railway fare 
of one farthing per ton per mile—a rate with which the railway 
companies could not profitably compete. 


A SOMEWHAT novel design for a convertible sleeping and day car 
is described by the Railroad Gazette, introdu by Mr. W. K. 
Tubman, of Baltimore, Md, The main feature is a series of com- 
partments, formed by removable partitions, along one side of a 
car with an aisle along the other, and removable yielding berths 
athwart the car supported upon springs. Curtains separate the 
berth sections. The berth supports attach to the plates instead of 
to the roof ; the beds are of a single thickness of flexible woven 
wire, and both the supports and bottoms are, at the same 
time, made taut, to prevent swinging, by a single ratchet and pawl. 
The whole being integral can quickly be unfastened, folded, and 
stored in a space b th the windows, under the floor or in a 
locker at the end of the car, Folding chairs are used, The bed 
frames are composed of hollow metallic rods jin. in diameter, 
covered with woven wire and supported by four coiled springs. 
The mattress is 3in. thick, a netting surrounds each bed, and is 
attached to the tube supports inclosing springs. The tubes turn 
down upon the bed frame when the berths are folded up and 
stowed away under the floor. The folding chairs used by day are 
stowed — at night in a similar manner. The greater room for 

and the absence of any partitions by day appear to be the 
most salient advantages conferred by this style of car. The 
inventor claims that the method of suspending the berths will give 
® particularly easy motion favourable to sleep. 











NOTES AND MEMORANDA. 


THE Times’ obituary of March 23rd included advertisement 
notices of 81 deaths, of which number 44 represent a total of 3133 
years, or an average of 78 years each. 


Herk A, BLUEMCKE has published determinations of the specific 
heat of soda solutions containing more than 50 per cent., as pos- 
sessing a practical value in connection with Honigmann’s soda 
process. The specific heat increases with the concentration until it 
reaches a maximum at a 73 per cent. solution ; thence it decreases. 

THE Colonies and India says :—‘‘ Great satisfaction is felt by 
the press throughout Western Australia at the satisfactory condi- 
tion of the colony’s finances for the past year, the revenue exceed- 
ing the expenditure by nearly ,000. The Public Works 
Department is advertising for tenders for a large number of 
extensive public works in various parts of the colony, and the 
prospects of the colony never looked brighter than at nt.” 
Engineers ought to find a field in Australia that would employ 
many. 

A RECENT number of the “ Journal” of the Russian Physico- 
Chemical Society contains an elaborate paper, by K. Kraewitch, 
on the relation between the elasticity and density of the air ina 
rarified condition, His experiments on the velocity of sound show 
that, at a temperature of 17°5 deg. Cent., the velocity decreased 
from 330m. at a pressure of 761 mm., to 171 m. ata pressure of 
2°6 mm, Ata pressure of 280 mm, the velocity is about the same as 
the mean air pressure, but it diminishes rapidly below 280 mm. 
He concluded that gases below this pressure do not obey the Boyle- 

riotte law. 

IN a note read by M. Sarrau at the Paris Acad of Sei . 
on the compressibility of fluids, the author shows that the 
formula— 

RT K 


P v—a T (v + B)* " 
proposed by M. Clausius for carbonic acid, in which p = the 
pressure, v = volume, and T = absolute temperature, is applicable 
to other gases. He also stated that for these gases he had p meme 
the elements approaching the critical point before the experiments 
of MM. Wroblewski and Olszewski. 


A cURIOUS Ly agyrong has been observed by M. Blondlot, and 
communicated to the French Academy of Sciences. A disc of 
platinum and a disc of copper, 0°03 metre in diameter, were fixed 
vertically in front of each other by help of two platinum stands. 
The discs were three or four millimetres apart, and both were 
placed inside a bell jar of porcelain, open below. The apparatus 
was then heated red-hot for three hours by means of a gas furnace, 
and although there was no electric current, it was found that the 
face of the platinum disc was blackened with a deposit containing 
copper and platinum. In short, the copper had crossed from the 
copper plate to the platinum one. M. Blondlot, by repeating the 
experiment in different gas, found that the nitrogen of the air was 
the agent in this transport of matter. The nitrogen combines with 
the copper, and lodges on the platinum, either incorporating itself 
with the latter or decomposing in contact with it under the influ- 
ence of its high temperature. 


From a large number -of determinations of the electro-motive 
force of the currents yielded by zinc-copper and lead-platinum 
couples in various simple saline solutions, B. C. Damien—Ann. 
Chim. Phys.—finds that the electro-motive force as a rule 
decreases with the time the couple is immersed. In the case, 
however, of the zinc-copper couple in solutions of the chlorides, 
the electro-motive force at first slowly increases. The electro- 
motive force of the current yielded by a zinc-copper couple in a 
solution of magnesium sulphate is very constant, scarcely varying 
0°017 volt during twelve months, and is not appreciably affected by 
changes either of the strength of the solution or of temperature. 
By introducing an exterior resistance of 20,000 ohms, the current 
becomes practically invariable, even when the couple is kept in 
circuit. The author proposes to employ this couple for the genera- 
tion of currents of standard strength. The zinc-copper —_— 
yields currents whose electro-motive force is almost identical for 
members of any class of salts containing a given acid, but varies 
greatly with a change of acid. ion of the zinc slightly 
increases the electro-motive force at first, but it decreases more 
rapidly than is the case when unamalgamated zinc is employed. 
The current obtained from a platinum and ted zinc 
couple in dilute sulphuric acid has its maximum motive 
force when its solution contains 30 per cent. of acid. 


THE following is suggested in the Electrician as a perfectly fair 
arc lamp carbon test :—Take a dynamo machine, with its full com- 
plement of lamps, and trim the lamps with the same make of 
carbons ; note the speed of the dynamo carefully, and during the 
test measure the current at frequent intervals with an ammeter ; 
see that all the lamps burn freely, without hissing, and yet not 
with arcs so long as to flame. Measure the electro-motive force 
around each are with a voltmeter. Burn the lamps until all the 
carbons are consumed, or burn them, say, for four hours, and then 
measure the length of carbons consumed, and calculate the total 
time that they would burn, taking the average result. In testing 
another make of carbon pursue the same course. You will now be 
able to note the difference between various grades of carbons. 
Some carbons will be soft, and will consume so rapidly as to make 
them uneconomical; others will be of such high resistance that the 
machine will not run its full complement of lamps with good long 
arcs, without increasing its 5; sach a case a lamp or two 
could be cut out of the circuit until the arcs are normal, and this 
would show the degree of economy of the first carbons over the 
others. It is not infrequently the custom to mix several different 
brands of carbons on the same circuit of lamps, and then judge of 
the results entirely by the length of time each carbon burns. 
Nothing could be further from a real test. A carbon which would 
burn nine hours would frequently be less economical than a carbon 
burning eight hours; as generally the latter carbon would enable 

‘ou to burn, say, two more lamps on a thirty-light circuit than the 

ormer. Calculating the rental receipts from these two lamps, it 
would be found that they would more than make up the difference 
due to more rapid consumption of the eight-hour carbons, 


A NEW sweetening agent has been produced from coal-tar. It is 
known to chemists as ‘* benzoyl sulphuric imide,” but it is proposed 
to name it ‘‘saccharine.” The discoverer is Dr. Fahlberg, a 
German chemist in America, and its preparation and properties 
were recently described by Mr. Ivan Levinstein at a meeting of the 
Manchester Section of the Society of Chemical Industry. Saccha- 
rine presents the appearance of a white powder, and crystallises 
from its aqueous solution in thick short prisms, which are with 
difficulty soluble in cold water, but more easily in warm. Alcohol, 
ether, glucose, glycerol, &c., are good solvents of saccharine. It 
melts at 200 deg. Cent., with partial decomposition; its taste in 
diluted solutions is intensely sweet, so much so that one part will 
give a very sweet taste to 10,000 parts of water. Saccharine forms 
salts, all of which possess a powerful saccharine taste; it is 
endowed with moderately strong antiseptic properties, and is not 
decomposed in the human system, but eliminated from the body 
without undergoing ———— It is about 230 times sweeter 
than the best cane or beetroot sugar. The use of saccharine will 
therefore be not merely as a probable substitute for sugar, but it 
may even be applied to medicinal purposes where sugar is not 
— One part of saccharine added to 1000 parts of glucose 
‘orms a mixture quite as sweet as ordinary cane sugar. The present 

rice is 50s. per pound; but although very high, this is not pro- 

ibitory, as its sweetening power is so great; but it is very 
probable the cost of its manufacture will soon be very considerably 
reduced, The Brewers’ Guardian says: “ This new compound 
will be of = interest to brewers, for not only is it perfectly 
wholesome, but it possesses, in addition to its intensely sweet taste, 
decided antiseptic properties, and therefore may be usefully, 
safely, and advantageously added to beer.” 








MISCELLANEA. 


Messrs, KINcarIrD & Co., engineers, Greenock, have contracted 
to supply, at a cost of between £2000 and £3000, dock gates for 
the San Fernando Dock Company. 

Messrs. A. SMITH AND STEVENS have recently connected their 
hydraulic balance lift at Lloyd’s Rooms, Royal Exchange, with 
the Hydraulic Power Company’s mains. This lift is now making 
about forty journeys per hour, and is probably carrying more 
Pesce than any other lift in London, the estimated number 

eing over 1000 per day. 

OPERATIONS which have been proceeding for some time at the 
Marquis of Lothian’s Newbattle Colliery, with the object of 
developing the workings, are now almost completed. The present 
output is about 1000 tons daily, and it is expected that it will be 
considerably increased. About 700 men are engaged in this col- 
liery, into which the electric light has just been introduced. 

In accordance with the recommendation of Sir John Coode, 
tenders have been pted for the extension of the eastern break- 
water in Cleveland Bay, Queensland, 300ft. instead of 1500ft., as 
at first projected. Messrs. Brand and Dryboro, the lowest 
tenderers for the former contract, were the successful tenderers 
in the latter instance. This will greatly advantage Cleveland. 

Messrs, SCHAFFER AN) BUDENBERG, of Manchester, are supply- 
ing the whole of the injectors for feeding the boilers in connection 
with the a at the Colonial and Indian Exhibition. A portion 
of these will be of the ordinary type, but amongst them will be 
four of a new type, which Messrs. Schaffer and Budenberg have 
termed their “perfect re-starting injectors,” which will each 
deliver 450 gals. per hour. 

Errorts which proved futile a couple of years back are again 
being made in the West Lancashire district to establish a sliding 
scale for the regulation of miners’ wages. The employers and the 
men appear to be now dealing with the question in a very con- 
ciliatory manner, and with an evident desire to arrive at some 
settled arrangement, which, it is to be hoped, will have good 
results upon the future relations of capital and labour in this 
important colliery district. 

Mr. WATERHOUSE, accountant tothe North of England Board of 
Arbitration, has just issued his report for the months of January 
and February. ‘The average net realised price of plates, bars, 
angles, and rails was £4 14s. 9 64d. per ton, being a reduction of 
24d. per ton when compared with the previous two months. The 
output was 44,518 tons, being an increase of 1500 tons. In January 
and February, 1885, the output was 62,460 tons, and in the corre- 
sponding period of 1884 it was 90,616 tons. This enormous falling- 
off is principally in the item of plates. 

WATERWORKS are about to be established at Abbots Langley, 
Herts, and Messrs. Le Grand and Sutcliff, of Bunhill-row, London, 
have been instructed by the company to sink one of their Artesian 
tube wells 150ft. deep, and of sufficient size to be capable of yield- 
ing 100,000 gallons per day of ten hours. Asin the case of the 
Wallingford Waterworks, the well for which was also sunk by 
Messrs. Le Grand and Sutcliff, the site of the Abbots Langley 
pumping station will be contiguous to the gasworks at Hunton 

ridge, and the pumps will be worked by a pair of gas engines. 

At the Edinburgh International Exhibition, which is to be opened 
in May and continue till October, the manufacturers of Sheffield 
are to be worthily represented. An Exhibitors’ Committee has 
been formed, and many of the most skilled artisans of the town 
have responded to the invitation to exhibit, with the result that 
in many departments there will be a capital show of Sheffield’s 
high-class work. A good position—what the committee consider 
the most prominent and best position in the artisan section of the 
Exhibition—has been secu: for the Sheffield workmen. It is 
intended to have examples of old Sheffield work placed side by 
side with the specimens of skill made by modern artisans. 

ON 28th inst. the s.s. Talisman, which has just been built by 
Messrs. R. and W. Hawthorn, Leslie, and Co., Hepburn, to the 
order of the Ocean Steamship Co., and engined by Messrs. Robert 
Stephenson and Co., Newcastle, had a very successful trial on the 
measured mile at Hartley. The dimensions of the vessel are as fol- 
lows :—Length, 320ft.; breadth, 36ft.; and depth, 27ft. 9in. Her 
engines are of the Holt’s tandem design, having cylinders 27in. and 
58in. diameter, with a stroke of 5ft., and indicating 1265-horse 
power. Steam of 80 lb. pressure is supplied from one double- 
ended steel boiler, of a total weight of 75 tons, and this is fitted 
with Fox’s patent corruga’ ‘urnaces. A mean result of 

was attained at full speed during several runs, and the 
engines worked most smoothly, and were easily handled. 

WITH to the rating of machinery question which is in- 
volved in the important — case now in progress against the 
assessment of the works of Sir Joseph Whitworth and Co., of 
Manchester, it may be of interest to state that the Iron Trades 
Employers’ Association have published the text of a Bill which it is 
P to introduce into Parliament for amending the law of 
rating. In this Bill it is proposed that in the rateable value of any 
tenement or premises occupied for any trade or manufacturing 
purposes only the following machinery and fixtures shall be taken 
into consideration :—(1) Fixed motive powers, such as water-wheels 
and steam engines, and the steam boilers, donkey engines, and 
other fixed appurtenances of the said motive powers. (2) Fixed 

wer machinery, such as the shafts, wheels, drums, and their 
Bxed appurtenances which transmit the action of the motive 
powers to the other machinery fixed and loose. (3) Pipes for 
steam, gas, and water. Save as above provided, no machinery, 
whether attached to the tenement or premises or not, is to be taken 
into consideration in estimating the rateable value. 

THE discussion session of the Manchester Association of Engi- 
neers was brought to a close on Saturday last, when Mr. T. L. 
Daltry read a paper on ‘‘ Certain Motions used in Weaving.” The 
paper was confined to a description of the various drop-box 
motions in use, with a narrative of the progress which had been 
made by different inventors, and in conclusion Mr, Daltry briefly 
ref to an invention he himself recently patented. The 
problem of a good drop-box motion, he said, was no easy one to 
solve; his aim had been to devise a motion that would run at 

ractically any speed—160 picks, for instance—and = from one 

x to any other of four boxes. This, after considerable trouble, 
he had worked out mainly by the introduction of excentrics, and 
he claimed that one great merit of his invention was the narrow- 
ness of the space which it occupied, whilst with the excentric 
motion, however high the speed, it did not bang the boxes, but 
lifted and lowered them quite gently. The chair at the meeting 
was occupied by the president, Mr. W. H. Bailey, and a vote of 
thanks to Mr. Daltry, moved by Mr. Thos. Ashbury, C.E., and 
seconded by Mr. Jas. Walthen, brought the proceedings to a close. 

THE plans and proposal of Mr. W. H. Radford, C.E., of Not- 
tingham, for the drainage of Newhaven have been accepted. 
Eighteen competitive plans were sent in. The scheme retains 
those sewers which are in good condition, and utilises the remainder 
for surface water only. New well ventilated and flushed sewers 
will be placed in those streets where they are required. The 
sewage from the town on the west of the river will be conveyed by 
a main outfall to a point away from the town and near the mouth 
of the river, where it will impound in a concrete storage tank during 
high tide. The sewage will then be run into the mouth of the 
tidal river at half ebb, so as to take advantage of the powerful 
sea’ current, and the last remnant of the sewage will have 
entered the river while there is still one and a-half hours of the 
ebb tide left to wash it far out to sea. On the east of the river 
the present sewers and outfall at the mouth of the river will be 
utilised; but the sewage will be prevented from backing up the 
sewers by a tank, and the sewers will be well ventilated and 
flushed. Provision is made to connect this outfall at some future 
time with the main outfall on the west by means of a syphon 
under the river, 
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THE MESSER ROLL CORRUGATOR. 
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THE MESSER CORRUGATOR. 

THE above illustration represents a machine for grooving 
rolls, and described in the Age of Steel as the “ Messer corru- 
gator for corrugating mill rolls,” casual mention of which was 
made in their columns a short time ago. A brief description 
will enable the reader to understand its working. ‘“Theroller to 
be cut is held firmly by both ends, and travels straight’ up and 
down through an opening in the tool head, which, rotating 
simultanéously determines the degree of spiral. This rotation 
is accomplished by means of a worm operating on a large worm 
wheel, which forms the outside of the base of the tool-head. 
The degree of rotation of the worm shaft being governed by a set 
of change gears, which can be combined similar to those used 
in screw-cutting on a lathe, the broad base of the tool-head is 
graduated as an index plate with a sufficient number of circles, 
properly divided, to enable any practicable distributions of 
corrugations per inch of circumference, thus making it certain 
that at the completion of the roll there will be no extra wide or 
narrow corrugations. The tool-head can be compared in a general 
way with a large universal combination chuck with eight jaws ; 
each of these jaws carries a tool. One motion of a lever moves 
all the tools forward to the work on the down stroke of the 
roll, while a reverse motion of same draws them back on the 
up stroke to prevent wear or breaking. Besides this universal 
motion, each tool can be given an independent adjustment if 
desirable. The tools used are of ordinary tool steel, and as 
easily made as a chaser for cutting threads in a lathe. The 
setting of the tools on the tool-head requires no special skill or 
experience, the arrangement being such that once put in the 
tool post it is bound to find its proper place. After making the 
starting cut on the roll, the tools need no further care until the 
roll is finished. As each tool is required to cut only one-eighth of 
the face or circumference of the roll, the wear, and consequent 
grinding of tools so common to chilled ironwork, are dispensed 
with, and a smooth, uniformly cut roll is the result. It is well 
known that on machines only using one tool it becomes neces- 
sary to grind and reset them several times before a roll is 
finished. Grinding takes time, and proper resetting is a deli- 
cate operation. 

On machines where the roll is held by one end only, and 
operated upon by a single tool, there is naturally a strong 








tendency to spring away from 
the cut. In this machine the 
roller being held at both ends, 
the manufacturers overcome the 
spring or torsion of the gudgeons. 
Furthermore, there being eight 
tools spaced diametrically op- 
posite one another, each serves 
as a support to the other, thus 
relieving each from an un- 
natural and injurious strain. 
Besides being used as a corru- 
gator, this machine is very 
efficient as a means for scrapi 
off old rolls before grinding, 
which makes a marked saving 
in emery wheels, The most 
prominent merit of this corru- 
gator is the quantity of work 
which can be accomplished with 
it. eee 
by a good man on rolls not 
coarser than sixteen per inch, 
and the workmanship be correct. 
Nevertheless, the manufacturers 
guarantee only four 9 by 18 rolls, 
twenty corrugations, as an 
average ten hours’ work. Some 
corrugations, of course, will 
admit of a larger output and 
some—for example, two per inch 
less— depending somewhat on 
the operator. The manufac- 
turers do not claim that the 
Messer corrugator is cheaper 
than others now in general use, 
but they do claim that its 
increased first cost is more than 
counter-balanced by the superi- 
ority of its merits. The Messer 
corrugator, though in constant 
practical use for over a year, has 
only lately been pl on the 
market, and has received a 
very flattering reception from 
the very best firms in the 
country. Messrs. Hill, Clarke, 
and Co., of St. Louis, are the 
makers,” 


A CRUISER FOR SPAIN. 


Ir may be remembered by 
many of our readers that 
towards the end of last summer 
the Spanish Government issued 
invitations to some of the 
largest ship constructors in 
Europe to submit designs and 
tenders to build two third-class 
cruisers of 1000 tons displace- 
ment and one first-class cruiser 
of 4300 tons. Unlike the Eng- 
lish naval constructors, the 
Spanish ones preferred to trust 
to private enterprise and com- 
petition rather than to their own 
skill exclusively. By this means 
they placed themselves in the 
happy position of critics instead 
of acting the martyr-like part of 
the criticised. The principal 
necessary conditions were clearly 
and fully laid down, and the 
competing constructors were 
left to produce the highest 
results in coal endurance, speed, 
and protection at the most rea- 
sonable price. A committee 

isti: of some of the 
most eminent naval officers 
and naval architects in Spain 
has been sitting for some ree em, sak bop of. baie 
decided that Messrs. J. and G. omson have uced 








high-speed steamers for oo past, and is second to none 
in success in this interesting but risky business. It is only neces- 
sary to say that they are builders of the Servia, Aurania, 
America, Columba, Scout, &., to justify one in saying that the 
Spanish Government have a sufficient guarantee that whatever 
can be done to produce the highest possible speed will be done 
by these constructors. We find by reference to the programme 
of conditions, and to information recently to hand from Madrid, 
that the design of Messrs. Thomson is of the following particu- 
lars and dimensions :— 


Per ee 8ift. 6in. 
Speed under natural draught.. .. . 184 knots. 
. forced me eb ce co -ée 08 on knots. 
Cte eltenians.. 25:5.) 5. 5. 3s WS ok oe 
Draught of water oy) oe a 
Coal capacity... 2c. 20 0c 00 +» cco oc co cov ARGO tome. 
Distance can steam at cruising speed. . - 12,000 knots. 
Complement of men and officers .. 


it :—4 12-ton guns of Hontarios ;. 6 Sin. guns of 
Hontarios 3 8 6 firing ; ordenfelt machine 
gun; 5 “4. 4 tubes ; 10 Saeen” , 

A complete protective deck will be constructed from end to end 
of vessel, This deck is 6ft. below water-line at side, and rounds 
up to the water-line at the middle. This deck is 4jin. thick on 
sloped part in way of machinery and magazines, and 3in. thick on 
flat part. Before and abaft these 
lin. in thickness, The vessel is very completely sub-divided 
in the greatest practicable number of compartments. In the 
vicinity of the water-line above the protective deck the whole 
8 is cut up by bunker bulkheads and cofferdams, so that when 

e ship is fully laden it will take a considerable amount of 
destruction of the thin plating to render the vessel in anything 
like a critical condition as to buoyancy or stability. 

The above outline description will enable any one familiar 
with the subject to say that this vessel, for her size, is very 
formidable. In the descriptions of the belted cruiser or improved 


spaces the deck is reduced | bet 


Mersey we have already published, it will be found that 
the te these vessels is to be 18 knots, their armament is 
tyo 18-ton and ten 6in. guns, their protection is a partial belt of 
10in. side armour, 5}ft. wide, surmounted by a deck 2in. thick. 
These vessels are 300ft. long by 56ft. wide, and are of 5000 tons 
displacement. We place these facts in juxtaposition to the 
description of the Spanish cruiser not to dis; the former 
so much as to show that when matters of ship designing were 
left to private enterprise the result is not inferior to that 
which is obtained by the united wisdom of the naval officers 
and naval constructors of our own Admiralty. 

We may remark that this is the second high-s; warship 
entrusted by the Spanish Government to Messrs. Thomson. 








THE JASPAR ARC LAMP. 


Awmonc the most satisfactory lamps at the Antwerp Exhibi- 
tion of last year must be included the Jaspar, which, although 
by no means a pretty lamp to look at, burns with perfect steadi- 
ness, and is very simple in construction. 

The lamp is made in two patterns, one for suspension, while 
the other, which we illustrate, is intended to be supported on 
astand. It is of the Archereau typeimproved. Our engraving 
shows the lamp when the carbons are nearly burned out. The 
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rod A is coupled to the positive wire, and is thoroughly insu- 
lated from the rest of the lamp. The upper end of the rod is 
fitted with an adjustable carbon holder, the mode of action of 
which will be understood at a glance. The rod A can slide up 
and down in the guide tube which supports it, as shown. A 
fine cord passing over a pulley serves to connect the two carbon 
rods. The iron rod B is connected with the negative wire of 
the circuit. The cord from B passes over a pulley F, half the 
size of that before mentioned, and as the two pulleys are fixed 
on one axis the ascent of the negative carbon place at half 
the rate at which the top carbon falls, because the top carbon 
burns away twice as fast as the bottom carbon. A dashpot 
D is filled with mercury. The piston of this is coupled by a 
link L to the rod B. A counterweight P adjustable on a lever 
is coupled by a cord to a third pulley keyed on the same axis as 
those carrying the other two already noticed by means of the 
button K. position of the weight can be adjusted on the 
lever carrying it. 

The action of the lamp is as follows :—As soon as the current 
is turned on, the solenoid C acts on the iron rod B, which forms 
its core, drawing it down and striking the arc. When the arc 
becomes too long the action of the current becomes weakened, 
and the carbons so urged by the weight of the rod A ap h 
each other. The current then becomes stronger in the solenoid, 
and the further advance of the carbons is prevented. The 
counterweight F pulls against A, and as it can be adjusted for 
any current, the same regulator can be used on different cur- 
rents through a wide range. The dashpot prevents the carbons 
from jumping. At first sight it would appear that the distance 
ween the carbons would augment as became burned 
away. This is prevented by the varying action of the counter- 
weight P. 

It will be seen that this lamp is entirely dependent for its 
efficiency on the mercury dashpot, and there is no provision for 
working it in series. The lamp we illustrate is intended to 
run alone with a current of 25 ampéres. The lamp can, it is 
claimed, be worked successfully in multiple arc. It is my 
extremely. simple, but it will not commend itself to Englis 





electricians, who have set their faces against the use of dash-pots 
in any form, whether filled with glycerine or any other liquid. 
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RICE MILL AT RANGOON. 


ERECTED FOR MESSRS. MOHR BROTHERS AND CO., BY DOUGLAS AND GRANT, ENGINEERS, KIRKCALDY, SCOTLAND. 
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RICE MILL AT RANGOON. 


Tus mill, which, we understand, is the largest rice mill in the | ¥®8 in contemplation. The the country being 


ved in the negotiations a. followed, Race map 
East, has been in operation for the last two years. It is capable — Frees Ptr ge supplied, to which 
of turning out 400 tons of Straits quality white rice in twenty-four ss cn — ts idivolng te the several routes that were = 


hours. The brickbuilding was executed by a local firm. The | time to time surveyed and proposed. At last, in 1842, the Maine 


columns, girders, and iron roofing, together with the engines | boundary was ly settled 1 by the Ashburton Treaty, whereby 
= boilers, and the whole inter- 


nal machinery of the mill, were 
— ye Douglas and 
firm has been 

ann for many years as the 
most extensive makers of this 
class of work. The engines are 
compound surface condensing, 
and develope 700 indicated 
horse-power. The boilers, five 
in number, are fitted with padd 
husk burnin apparatus, aren | 
supersedes the use of coal as 
fuel. Messrs. Douglas and 
— are at nt —— : 
arge rice mill in ch = seebcrae 
settlement of Saigon. s- F a a a 


2 P we AS 
DYNAMO WINDING —- ———— > y 
MACHINES = = - ; 

THis machine for winding 
the wire on dynamo arma- 
tures is designed so as to wind 
the wire tly and evenly on 
the armatures ; the machine is 

with friction-feed for 
wire, d-reversing motion to 
feed-slide, and pedal-stop motion 
to spindle, The whole of the 
machine is under the command 
of one attendant, who does not 
require to move from his place, 
the stopping, reversing, &c., 
being under easy control. The 
machine will no doubt be very 
useful for makers of dynamos. 
The machine as shown will 
admit 20in. diameter and 3ft. 
between the centres. It is made 
by Messrs. Wilkinson and 
Lister, r, Keighley. — 


INTERCOLONIAL RAILWAY 
OF CANADA. 


AT a meeting of the Associr - 
tion of the Manchester Students 
Se ec 
om on nesday, 

=o Rw Assoc, 
i. fast, 0 Oo. 














WILKINSON AND LISTER'S “DYNAMO WINDING MACHINE. 
assistant to the Manchester | the was carried some hundred miles to the north of that 
on “Some Features of the Intercolonial | defined in the > eette of 1783, thus ceding to the United States 


patra. The a author at the outset he at consider- | 11,000 square miles of British te —. equivalent in size to two 
able length on the —— that were experienced in regard to | of ‘the smaller States, its effect being almost to sever the geographical 


the —— of the bo line between New Brunswick and | connection between the maritime provinces and the Canadas. The 
e, through the action of the United States when it bad | location of the line being negossarily confined to British territory, 





become known that a direct railway hobwoes bec and St. John | 














on Ty | 








it was forced to make a considerable detour to avoid entering the 
State of Maine and for military purposes, thus necessitating the 
construction of ait additional 250 miles of railway, and an expendi- 
ture of £2,000,000 which otherwise would not have been required. 
Proveeding to to other eee which had to be met, Mr. Olive 
instanced in detail (1) the negotiations which took lace ere the 
necessary capital was ee ee a Bill in 1867 pro- 
led £3,000,000; (2) the oppo- 
wien encountered by the engi- 
neer-in-chief, Mr. Sandford Flem- 
ing, C.E., 0.M.G., the chief 
engineer also to the Canadian 
Pacific Railway, in determining 
that all superstructures of bridges 
be of iron instead of wood; (3) 
the detriment to the line, for all 
time, coming through turning it 
a long way out of 4 its course to 
serve private interests; (4) the 
interference of the commissioners 


th 
tracts should be entered into; 
(5) the lack of any surveys or 
Pg agen 
throug e engineering 
character of the line was next 
sig upon, and was illustrated 
pen-and-ink sketches, showing 
(a) Fhe system of deep drainage 
in embankments and cuttings to 
Saas OF Gt Ging of 
e clearing o e . 
line in he. land to avoid _ 


struction from ath trees o 

risk of bush fires; (°) e fam of 
cutting to allow for the heavy 
caoutiiile of some districts and 
of the action of snow ploughs— 
cuttings generally were 30ft. 
wide at formation, with — 14 
to 1; (d) the type of box culverts, 
with deep apron walls; (e) the 
arch culvert for streams requiviag 
a waterway from 4ft. to ZOft.; 
(f) iron pipe culverts beéded in 
concrete, with masonry cross- 
walls; (9) the arrangements for 
diversion of streams in crossing 
ravines ; & the Roc peta 
permanent way—s ‘ 
to the yard, with scabbard joints, 
and spiked to cross sleepers; @ 

boy forms of piers or towers 
lace of abutments and wing. 
as in this country, with a 
contrast of the cost, 8) owing a 
great economy in the adoption of 
this system; (j) ice breakers for 
, the river piers of bridges, &c. In 
the Nova Scotia district occur the 
at eee curve—1432ft. radius—the s ient—1 in 100— 
the highest bridge, and the deepest em ent. On the Inter- 
colonial . the bridge spans range from 24ft. the minimum 
to 200ft. the maximum. A description was | ae in detail of 
the Mélis and Amqui Bridges, and the mode of their erection, and 
a series of views of the most important structures was exhibited, 
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CONTRACTS OPEN. 
INDIAN STATE RAILWAYS—PUNJAB NORTHERN 
RAILWAY. 


THE work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more ports 
named, of underframes, underframe and body ironwork, with all 
requisite bolts and nuts and rivets for putting the work together 
in India, for fifteen iron timber trucks, 18ft. long. The contract 
does not include wheels and axles, bearing and draw and buffer 
springs. :. 

The whole of the materials used to be of the best quality, and 
subject to the approval of the Inspector-General. All draw-bars, 
with their hooks and nuts complete, safety chains with their 
hooks, eyebolts and nuts complete, screw couplings complete, and 
coupling shackle, are to be made of Lowmoor iron, supplied direct 
from the Lowmoor Iron Company, cut to suitable lengths and sizes 
for each article ; and each piece is to bear the stamp or brand of 
the Lowmoor Iron Company. All other wrought iron to be best 
best, or iron of similar quality in the opinion of the Inspector- 
General. No iron of foreign manufacture is to be used in any part 
of the work under this contract. The channel bars of steel and 
the angle bars and plates may be made of steel of such strength 
and quality that it shall be equal to a tensional strain of not less 
than 26 tons, or more than 29 tons, with contraction of 35 per 
cent., and must be capable of being bent double on itself without 
showing any signs of fracture. Every piece of iron or steel must 
be made to template, and be interchangeable. 


Cwt. qr. Ib, 
Tutal weight of steel channel bar for one underframe 15 : 





r. 
3 20 
a. ironwork ~» 20 9 2 18 
7 buffer ironwork 2 ~ 63 4 
» Lowmoor irunwork ,, a 42 6 
” cast iron 2 2 10 9 | 
= brake gear - 2s 9 | 
ss body ironwork a A 29 0 113! 
ag bolts and nuts xs — o2 % | 
rivets for one underframe and body 1 1 0 


Estimated total weight of steel and ironwork rm quire.i 
for one iron timber t-uck, 18ft.long .. .. .. .. 81 2 2 


Tenders to be sent in by the 6th April, 1886. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





AMERICAN BRIDGES. 


Srr,—The two letters appearing in your issue of this week do 
not appear to advance the settlement of the vexed question of | 


unbraced cantilevers under wind. Mr. J. Reilly merely repeats | ; | 


Waddell’s treatment in greater detail; and I must congratulate | 
him both on the good tone of his communication and on that larger | 
capacity for swallowing Waddell’s assumptions, with which, I regret 
to say, nature has not endowed me. First, I deny the assumption 
that the wind load is entirely transmitted to the lower transverse 
bracing; on the contrary, I hold that the frame, in righting itself 
under excentric load, casts about an — share of the wind load 
upon the upper and lower systeins. other terms, I treat the 
frame for torsion free to move both at head and foot. I have 
outlined this idea in my second paper, which is now in your hands. 
Then, again, the assumption that the shearing force can leap the 
unbraced el and reach the feet E and F, without giving rise to 
local bending moments at those points, is simply preposterous. 
Professor Smith’s diagram depends on this assumption, which he 
acknowledges in his last note, but at the same time tries to saddle 
the same error upon my shoulders. I should be very sorry to 
accept Professor Smith’s treatment of an unbraced as a 
Bollman truss. Then Professor Smith compares his “‘ ideal” bars 
to “i i quantities” in algebra. Here I am disposed to take 
him at his word; for, as everybody knows, an “‘i i quantity” 
is an even root of a negative value. But what the Professor ly 
means is, of course, a “‘ subsidiary quantity.” Then, why not use 
the correct term, and avoid having to “ hrase” loose expres- 
sions? But the fact is Professor Smith does not use his bars as 
subsidiary quantities, which, having served their purpose, are cast 
aside in name but retained in value under other forms. Take, for 
instance, the joint K, which is in equilibrium under the action of 
the downward pull O F or 6, the upward pull 9, the eastward pull 
8, the westward pull 11, and the eastward thrust 12. If we take 
away any one of these stresses the joint ceases to be in equilibrium ; 
therefore, I strongly object to Professor Smith taking an axe and 
ruthlessly chopping away his bracing. But let us look at the very 
foundation of the dia » Where Professor Smith, assuming that 
the point F is a double point at which the two bars 5 and 6 meet, 
considers that the two forces 1 and 2 compound into a single 
resultant force R, resolving itself into a downward pull U F, or 6, 
along the lower part of the column, and a dig or thrust along the 
rafter 5. H_re, at the very outset, I object that there is no rafter; 
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| figure of the joint K, drawn to fit Waddell’s formula for the stress 
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that the joint F is not a double but a single point with only one | whereas the same value, as deduced from his formula for V, gives 
bar 6 terminating there; that, therefore, the forces 1 and 2 cannot | us V tan. @ = 2(2P + P"). ’ : 
compound and resolve themselves in two directions as shown, but | Further, Professor Smith remarks that my assumption that DC 
that the system reduces to a force anda couple incapable of further | bisects O 4 (Oz) is incomprehensible. Here Professor Smith fails 
simplification. To these objections Professor Smith can find no to understand his own diagram ; for, by the figure, since by 
better answer than that they are ‘‘ very funny.” hypothesis O C = Dzand the direction of D C is constant, we have 

Mr. Reilly is not correct in taking the stressin the columnas 7y = Oy. : : : : 

O04, for the line O 4 is really the tant of the supposed tensions Lastly, Professor Smith charges me with attacking F rofessor 
OF or 6 in the lower half, and D E or 9 in the upper half of the | Waddell in his absence. Now, he must know that the “attack ”— 
column, or what Waddell calls ‘“‘the srt. weight V.,” if a free and frank expression of implicitly invited opinion can be 
and would cease to exist with the tensions of which it is the so misnamed—was not perfectly spontaneous on yy 
difference. It will be seen by the figure that lines O F! and = March 27th. R. H. GRAHAM. 
DE! increase in length as the imaginary rafters approach the 
columns, becoming infinite when the former vanish into the latter. Sir,—Mr,. Graham and Professor Smith are doing a great deal 
In my last note I put O and C at infinity in consequence of F and of harm to the cause of graphic statics. They are both apostles of 
E passing to infinity. This, of course, is merely a mathematical tine science of using lines instead of figures to arrive at certain 
deduction depending on the fact that an infinite line must have results, Their discussion has, so far, gone to prove that graphics 
both its ends at infinity. The same mathematical result can be wij! not enable an engineer to calculate stresses with any certainty. 
deduced from Professor Smith’s admission that both F and E pass [f this view is rejected, and we are to assume that graphics are all 
to infinity, for then V= OF - DE= »—~; thatis, the tensions yi,4¢, then the conclusion is forced on us that Mr. Graham and 
Professor Smith are unable to use them. 

To calculate the stress in a trussed bridge is not a very dreadful 
operation, yet I find that your correspondents are each unable to 
| perform the operation in a way that satisfies the other. How is 
} this? They are dealing with matters of fact, not of theory or 
| 4 opinion; and unless your correspondents can advance something 

. newer and more valuable than they have yet done, the sooner the 
discussion is closed the better. Up to the present it has been most 
unedifying, and well calculated to convince students that neither 
party understands very clearly what he is writing about. 
Birmingham, March 30th. JUVENTUS, 








Siz,—I think it might interest some of your readers if Mr. 
| Graham would explain why it is that ‘‘ the tension along the post 
| F His not a constant quantity, but varies from the value V at the 
| | foot toa much less value in the neighbourhood of the juint K.” 

| (See THE ENGINEER, page 180 ante). W. B. Coventry, 
Cardiff, March 28th. are 


PILE DRIVING, 
2WAEA 
I 





Sir,—My equation P = / is obtained by equating 

| the work in the monkey at the time of impact with the work 

stored in the pile during elastic compression, clearly shown in my 

last letter, where the expression is given from which equation (1) is 

derived. If that expression “—_ further analysing for Mr. 
» 


dl_ 
L 
the pile by compression. Multiplying d / by H we get the work 


latent in the pile when compressed. We might add to this a 
similar term involving the work latent in the compressed monkey. 
But the length of the monkey in the numerator of the term being 
small, and its elasticity in the denominator being large, the differ- 
ence in the result would not materially affect the practical con- 
sideration. But we cannot substitute the complicated articulated 
structure of a man’s body, asin Mr. Donaldson’s extraordinary 
suggestion. Natural history alone should have taught him that 
what applies to a monkey does not always apply to a man. The 
134 tons and 190 tons and any other loads evaluated from equation 
(1) are contingent values only attained when piles soon after their 
entry into the ground come upon some unyielding obstruction, such 
as a large bouton, in such a way that the shoes are not broken up. 
How far or how little -_ would be damaged by such a load Iam 
not prepared to say. e practical experience adduced to show 
that a 10 cwt. monkey may be allowed to fall 4ft. on a pile which 
makes no advance is not satisfactory, because in that case there 
may still be a woe value of d, which on omnes to be —" 
; +s sas . | sured by some special arrangement attached to the pile near groun 
ag Sa C2 eee Pe cs nes ott level, is value of d is due to elastic compression of the ground, 
a mere mathematical singularity of this kind, if the assumptions paw y 5 mmm a ye —— when be _—_ ve 
made were tenable under other aspects. —_ vances of the pile as tin. Hence, we cannot accept d = 
I would ask Mr. Reilly to pass a horizontal section above din, unless precautions have been taken to prove that it includes 
the strut J K in his figure, cutting the two columns and the the absolute — of that part of the pile at ground level 
vibration rod G K, and then apply the test that the horizontal | before any recoil, It this has been done 1 see po reason 4 
projection of the stresses in the severed bars should balance the | 20U0%ng ood ; oo . th: y h feiotion 7 the aie ’ 
orizontal projection of all external forces between the section and —y~ 1 oe ma = raged ‘e th wale iL will Ms wt cerse ye 
the free on of the cantilever. The column stresses, being vertical, e must remember, too, that the value o e affected if 
have no horizontal components; that of the vibration rod is, when | ¥¢ consider the pile when any considerable length of it is in the 
d = 2f, V tan, 0 = 2(2P + P}); whilst the sum of external | $Tound. If we assume the resistance of the ground to be equally 
rds (8 Sonnees te only 2P Sh will boa, dees Gat ds th merely spread over the buried length of the pile, the value of L will be 
an analytical repetition of the objection I put into graphic form in the length standing out of the ground plus half the buried length, 
my article of the 5th, where it is worth notice that the reciprocal | Phe interpretation of the equation mv=W4/ 2 = is a very 


Donaldson, I must say that : , dl being the shortening of 

















J K, gives us V tan. @ = 2 P = sum of external horizontal forces, | different thing from the interpretation of the regult after using it 
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toa pune case, _ Algebraic equations are true only of abstract 


* ¥. 


e eq in q is true only when each letter 
represents a number. We may easily show this by taking as our 
unit of mass the mass of a body weighing 16 lb., instead of that 
of one weighing 321b. With this alteration, the equation 


mv=W = 


equal to a certain number of tons, why should it be equal to twice 
that number of tons by only changing the value of one of our units? 
It is the same body, with the same velocity, and has moved through 
the same height. The fact is the momentum of the body is not 
equal to 100 tons, but to 100 units of momentum, and changing 
the unit of momentum changes the numerical result, If I solve an 
equation containing implicitly the value of x, my result only tells 
me that « equals an abstract number. The interpretation of that 
result does not depend on any other term of the equation, but on 
the original assumption of the representation of x. Let W, H, 
and g represent quantities as before with reference to any one pile 
driver Mr, Denalduen likes to take. Let 2 =the number of gallons 
2H will Mr. Donald- 
son calculate this out and tell me the value of x? Will he give me 
the result in tons or in pounds? 

I am at a loss to know where the method first came from of 
multiplying m by v or W-by v, and getting the result in tons. 
There is no doubt it is constantly quoted, and in places one would 
certainly expect not to find it. I have before me, on page 85 of 
“‘ Molesworth’s Pocket-book ” of a few years ago, the ‘‘ theoretical 
force of the blow of a falling weight,” calculated by multiplying the 
weight by the velocity, and the result tabulated in tons. If this 
has ever been used—and if so, how applied practically—I should 
much like to know, SCRUTATOR, 

March 29th, 





is not true. If the momentum of a body was 


contained bya vessel I have. Givena=W / 





COMPOUND LOCOMOTIVES, 


S1r,—It may be of interest to some of your readers to know 
that several Dreadnoughts are now working on the Crewe-Carlisle 
section. They have had new connecting-rods for the high-pressure 
engine. I give an extract from the Crewe ‘‘Coal-sheet” for Decem- 
ber, 1885, as I think it may also be of interest. It gives the top 
and bottom engine in each link and also the average consumption 
of the whole. 




















Number of | Miles Coal per Cost per Link 
engines, run, mile, 100 miles. " 
£8. da 
513 4975 849 s = % Large compounds 
ll 1011 49°9 a: 2 Euston and Carlisle. 
Average 37°9 15 5 
857 5266 88°3 18 8 Precedents. 
218t 5565 88°2 2, £5 Preston and Carlisle. 
Average 35°56 $44 
$33 4366 28°7 1 sh Small Compounds 
374 4505 83°9 149 Holyhead (Irish Mail). 
Average 30°8 1 6 
231 2900 27°3 1110 Ramsbottoms 
1215 3163 84°8 1 4 6  6ft. 6in. 4-coupled engines 
Average 31°9 13 4 


number of ladies and gentlemen deeply engaged in reading or 
copying books, some of which I noticed were of @ very advanced 
and abstruse character. I was then invited to take my seat at a 
table amongst them, and informed that as the way in which the 
specifications had been arranged would not permit of my personally 
searching amongst them, they would be brought to me by the 
attendants if I would furnish them with a list of what I required to 
examine, Feeling a presentiment of what was coming, I selected one 
of the few vacant seats at a table where I thought I should cause the 
least trouble to others, and having handed in alist of some 160 specifi- 
cations I required tosee, mysearch began. Now it so 0 pe tome 
—and it may happen to others—that a great part of my list referred 
to patents taken out under the old law, the printed specifications of 
which are bound together apart from their drawings, all of which 
latter are mounted in large separate volumes measuring 2ft. by 
18in., and weighing some 10 lb. or 15 1b. each, For four hours that 
evening and three more the next, with more politeness than I could 
have expected under such aggravating circumstances, the attendants 
were engaged in getting down and bringing me from a long distance 
these heavy volumes, I kept no statistics of the scores of journeys 
they made, the miles they walked, nor the many hundredweights 
they carried to and fro upon their shoulders. I did not count the 
heavy bangs which resounded all over the room when the books 
were dropped upon the table, nor did I measure the number of 
square feet, or rather yards, of table and floor s I had to 
appropriate to the exclusion of readers and others better entitled 
to it than I was. I am also thankful to say that I have no 
record of the looks of astonishment and the evidences of 
annoyance shown by those seated around and beyond me, 
whose studies I was interrupting and whose comfort I was 
so unwillingly disturbing; but this I do know, that through- 
out those seven hours I felt ashamed of my position, dis- 
gusted with the commotion I was causing, and indignant to think 
that those who have charge of these specifications cannot arrange 
them in such a way and in such a place as to permit of my exam- 


ining them without having to put myself in the incongruous posi- 
tion of a bull in a china shop, and without sure ing me to 
destroy the comfort and spoil the studies of around me, 


Feeling too much annoyed to go a third time through such an 
ordeal, I at much inconvenience finished my search at the Patent- 
office Library, the arrangement of which would be very nearly 
perfect if the specification boxes were dusted occasionally. 

In conclusion, I would add that although the South Kensington 
Library was free every day under the old arrangement, a charge of 
sixpence is now made on each of three days of the week. do 
not know whether this charge is a legal one, but at any rate it 
seems strange that London, unlike most of our large towns, can- 
not have, as it should do, a free patent library open till ten o’clock 
every evening of the week. NEMO. 

March 22nd, 





A CONDENSER PUZZLE. 

Sir,—The air pump of one of our engines—compound Corliss 
horizontal—has given me considerable trouble ever since it started, 
and I would be greatly favoured if any of your correspondents 
would help me in the matter. The pump is 36in. diameter, and is 
driven from the crosshead of the low-pressure piston rod by means 
of rods and a bell crank lever in the ordinary manner. The stroke 
is 3ft., and the engine makes fifty revolutions a minute, so the 
piston speed of pump is 300ft. per minute. There is no separate 
vessel for a condenser, the exhaust pipe ting the bott 
of the cylinder with the bottom of the pump being used instead of 
acondenser. The injection enters at the top of this exhaust or 








I fancy this will rather astonish the gentlemen who think that 
by adopting Mr. Webb’s system they will effect a saving of fuel. 
Comparing the precedents and the large compounds it will be seen 
that the former run a much greater mileage. This is because the 
compounds are in the shops for repairs so long. According to 
drivers there is no end to the list of failures. But their heavy coal 
consumption is, I think, the most conclusive proof against them. 
Comparing the precedents with the compounds in this respect the 
comparison damns the compound at once, for, as you truly said in 
your admirable articles on p 11 tives, “‘ if they are not 
more economical than ordinary engines, compound locomotives 
should have no place on our railways, because it can be shown that 
they possess no other advantage.” On this point I entirely agree 
with you. Mr. Webb has simply elaborated his engines all to no 
purpose. Here we have two engines, one with 175 lb. boiler 
pressure, cylinder area — to two 22kin. ordinary cylinders, 
20 square feet of grate, and weighing 424 tons in working order; 
the other with 17in. cylinders, 150 lb. steam, 17 square feet of 
grate, and weighing about 30 tons, both doing the same work, and 
the small engine being far and away the best. The compounds 
seldom keep time with a good load. A few nights ago the 
Sarmatian brought the 8.30 into Euston with fifteen carriages four 
minutes late; again, the Ajax lost fifteen minutes from Rugby to 
Willesden with twelve carriages on, the train being the up Scotch- 
man due at Euston at7 p.m. It is, I think, quite clear now that 
the Webb engines are complete failures, ANTI-COMPOUND, 

March 20th, 








A DIFFICULT SEARCH, 


Srr,—For many years there was located in the darkest and 
stuftiest part of the dark, stuffy place called the South Kensington 
Patent Museum, a set of patent specifications, to which access 
could be had without payment every day in the week. As such 
specifications could be examined up to 10 p.m. on Mondays, Tues- 
days, and Saturdays, it suited my convenience during the last ten 
years to make many searches amongst them, and I have a very 
lively recollection of the many discomforts and petty miseries I 
have suffered whilst doing so. However much it may be my mis- 
fortune, I hope it is not my fault that I am a biggish man, 
measuring 6ft. in height and weighing some 14 stone, that I am 
obliged to wear spectacles, and that I am unable to kneel for an 
hour at a time without much discomfort. But whatever my per- 
sonal imperfections may be, I never could understand why the 
Museum officials should, in the way they arran the specifica- 
tions, have exercised such remarkable ingenuity for the a’ mtly 
only purpose of distressing me and others like me. Why, for 
instance, should they have _ oo me to go upon my knees in 
dark, dirty corners with a dripping candle in one hand and 
a pocket-handkerchief, to serve as a duster, in the other, and then 
painfully double over my long back till I got my spectacles within 
range of the half-obliterated dates and numbers on the faded backs 
of books some Yin. above the floor? Why, again, should I have 
been obliged to risk my neck by having to balance my fourteen 
stone on the top of a ricketty ladder, in order to reach heavy books 
covered with dust and placed on shelves some 12ft. or 14ft. from 
the ground, the heaviest of which were the bound volumes of THE 
ENGINEER, located upon the highest shelf of all? I should also 
like to know why the officials always selected the lightest and 
most accessible positions for specifications which were seldom or 
never required, and carefully retained the darkest and most unable- 
to-be-got-at | gee for those in the greatest demand; and why the 
sequences of their years and dates could not have been arranged 
in a manner more intelligible than the disconnected, hap- 
hazard, and difficult-to-follow one always adopted. I could 


say much more of the strange mismanagement which per- 
vaded the place, were it not the principal object of this 
letter to attention to changes recently made, and a state of 


things now existing which appears to me, if ible, still more 
objectionable than the old one. A few cruilian dine I went to 
the Museum to make a search, and ex to have to do so after 
the old pattern, when I was surp to find that it had been 
broken up, and that the library was closed. On inquiry, I was told 
that the specifications had been removed to the library of the 
Science Department, and having made my way there, I was ushered 
into a large room, at the tables of which were seated a considerable 





d pipe, just immediately below the low-pressure cylinder, 
and 8ft. above the bottom of the pump, so that the water and con- 
densed steam go tumbling down this condenser pipe together, 
through the foot valve and into the bottom of the pump. The 
foot valve is 3ft. 6in. wide and léin. deep. What perplexes me 
with this pump is the fact that it works very well and very easily 
for ten or twelve strokes, when, on a sudden, there is a very 
heavy thud or knock, first at the bottom of the pump, and then at 
the top. It works again for a few strokes all right, and the knock 
is again repeated, first at the bottom on the down stroke, and then 
at the top on the upward stroke. I have a small pet cock imme- 
diately below the delivery valve, and I put another air cock in 
between the bottom of the pump and foot valve. These two cocks 
hel it a little, but still it knocks, although not quite so bad as 
at first. Thinking that the knock was caused by sluggish working 
of the foot valve, and so causing an unsteady flow of water into the 

ump, I cut the valve into six parts across its width, and left tin. 

tween each piece open. Each part could then act independently, 
and, as I thought, would act smarter, but that did not cure it. I 
took out the foot valve altogether, and that just about made it 
right. But when I worked without the foot valve my vacuum 
came down a little, and that would not do. How the vacuum 
came down I cannot make out, unless it was that some of the 
exhaust steam blew right through into the pump. I enclose a 
diagram taken below the delivery valve, which speaks for itself. 
There is no doubt but that the pressure on discharge is excessive, 
and I am afraid it may break a rod or something e The mn 
sure in the hot well is only 4lb. when discharge takes place. 
I hope that some of your correspondents may help me in the 
matter. PUZZLED. 

March 30th. 

[No diagram accompanies our correspondent’s letter. So far as 
we can see, the pump loses its water from time to time, and this 
is the cause of the thump. In other words, the pump is too large 
for its work. As a rule air pumps are always e much too 
large.—Ep. E.] 





GOOD AND BAD CHAINS, 


S1r,—The admirable article in your issue of the 22nd January 
last on ‘‘ Good and Bad Chains,” whilst no doubt acting as a warn- 
ing to both makers and dealers in iron chains, has also at last 
stirred into activity the society known as the South Staffordshire 
Tron Masters’ Association, who have issued a circular on the subject 
and have doubtless sent you a copy. So far as it goes itis all very 
well, but may not the users and buyers of chains exclaim—“ Surely, 
gentlemen, if it is important, for us to see we get good quality, it is 
equally if not more so for you to see that your good name is not 
upeded and your business transferred to other makers. And if 
this be so, should not your circular contain something more than a 
warning to buyers? Ought you not in their interest, and for your 
own protection, to state distinctly that the society will occupy 
itself for the future in the discovery and exposition of frauds, and 
will undertake to prosecute any and every case perpetrated against 
any of its members?” 

‘hat there is need for such a notice, those who are engaged in 
the iron trade are but too well aware. It was iron from Stafford- 
shire that first brought English iron into such high repute abroad 
and it is still that brand which commands the readiest sale. But 
is the brand to be relied on? Unfortunately not, because it is quite 
a common occurrence for manufacturers to be asked by merchants 
to supply inferior iron branded Staffordshire best. Where the lie 
—for you can call it nothing else — originates, whether with the 
merchant here or abroad, it is difficult to say, but that it ought if 
possible to be put a stop to there can be no question, for by its 
action both the maker and consumer are defrauded, and if the law 
regulating e marks is not sufficiently comprehensive to punish 
such unjust acts, the present President of the Board of Trade 
would surely so extend its power as to enable a prosecution to be 
instituted. , 

The English manufacturer has hitherto relied on the merchant 
for the sale of his goods in foreign parts, but he must in future, if 
he desires success, act more for himself. Patriotism is not a com- 
modity which brings much _ toa merchant, and it is therefore 
not surprising that if by selling German or Belgian iron instead of 
English he reaps more advantage, he should neglect the latter in 
favour of the former, 





It is unfortunate perhaps that a new order of things should be 
necessary, but there is no doubt that if old-established houses, such 
as Lord Ward’s, Barrows, and the New British Iron Company wish 
to perpetuate their trade and character in the colonies, India, &c., 
they must follow the advice given in the Times of the 23rd May 
last by Mr. T. R. Morrison, and know for themselves the ins and 
outs of the foreign trade. Farr Pay. 

March 31st. 

Sir,—I am glad to see that your correspondents, Messrs. J. 
Wright and Co., Tipton, have noticed my letter of the 12th inst., 
and given your readers some valuable information about crane 
chains, But they are professional chain makers, and recommend 
the very best quality chains replacing them with new ones when 
strained and worn, which no doubt is the right thing to do. But 
those who use chains for lifting pu’ in large quantities and at 
great cost would like to take out of their chains the greatest pos- 
sible amount of work consistent with safety to life and property. 
And as the treatment of chains for lifting purposes is an important 
factor, it would be interesting to your readers if we could have the 
plans adopted by the various large docks in and about London 
where there are large numbers of cranes of all kinds; also our large 
gasworks, coal shippers, large wareh , and extensive factories 
on the banks of the river Thames. In these large concerns it must 
be the work of a number of men to have constant supervision of 
— chains, making daily inspection of them when working con- 
stantly lifting various substances. 

If rd readers connected with the various dock companies, &c., 
would give their method of working and treating these chains, 
along with our large crane makers, who must have a large practical 
knowledge of the proper handling of chains, it will prove of great 
service to those who have not as yet made any provision for the 
security necessary in working with lifting chains where men’s lives 
are at stake. Bad treatment of the very best chain will ruin it in 
a short time; good treatment of an ordinary crane chain may pro- 
long its days till it has paid itself in work done, and all the time 
with perfect safety from the careful attention given to it when at 
work, CLYDE. 

London, March 27th. 


S1r,—Messrs. Joseph Wright and Co., of Tipton, having honoured 
me with a reply to some of my remarks that appeared in your issue 
of the 19th inst., permit me again to refer to this subject, and I 
will be brief. In their letter of the “4th inst., addressed to you, 
they say I am entirely wrong in supposing that public tests can, in 
any way, improve the quality of branded chains. Now, Sir, I did 
not suppose anything of the kind. What I say is this: Public 
tests, as prescribed by me, will prove the quality of any chains, 
branded or unbranded; and I am one of the many who have little 
sympathy with the monopoly of created brands, makers’ tests, and 
makers’ examinations, believing the public test the te place to 
brand the quality of every chain. ‘‘ Facts are recorded there, not 
opinions ” (Kirkaldy). . 

I have no knowledge of the conditions of purchase of chain 
by the Indian-office or the Colonial Department, but I do know 
that at the present moment the Admiralty have chains proved at 
public testing establishments. Will Messrs. Joseph Wright and 
Co. say that the Admiralty contract is not placed with Messrs, 
Wood and Co., of Saltney, and that chains are not tested at the 
Saltney public test house, in the presence, and to the satisfaction 
of an Admiralty inspector? 

Criticism on the safe working load of chains, as given by Messrs, 
Wright and Co., I will not attempt, the conditions being so 
numerous; but I will venture to say that he is a courageous 
expert in slinging heavy weights that will lift a finished machine 
or piece of machinery of 20 cwt. with a 3in. sling chain. 

The Lawe, South Shields, W. PENMAN. 

March 3lst. 











CURTIN’S BOILERS. 

Srr,—I see a letter from Mr. McDonald in your last number 
as to fixing water tubes in boilers in accordance with my patents, 
and although this letter is far from clear, I will endeavour to 
answer it to the best of my ability. 

Mr. McDonald makes the assertion that “‘ the flanging of the 
tube-holes would be a great hindrance to the method ever 
becoming popular.” My experience is quite different, as with 
proper dts I see no difficulty at all, whilst in further. proof of 
this I may say that two of the largest firms in the country have 
also offered to do this work forme. What Mr. McDonald means 
by “‘sixty tube strakes in one plate” I fail to understand, and 
must confess that I should be completely floored with such a 
terrific piece of work. This gentleman also assumes that my tubes 
are 10in. diameter at large end, and 5in. diameter at small end. 
This is not correct, neither do I punch the rivet holes in the 
flanges from templates, but drill them and mark off the tubes 
afterwards. 

I again beg to repeat that I lay no claim to the flanged uptake 
in the vertical boiler, and as to inspection of the quality of the 
work, I do not intend to “defy” it, but invite it at all times. 

Bristol, March 31st. EDWARD J. CURTIN. 

[We can pullish no more letters on this subject.—ED. E.] 





DR. OTTO’S PATENTS AND THE KORTING GAS ENGINE. 

S1r,—Referring to the article on the ‘‘ Kérting Gas Engine,” 
which appeared in your last issue, I think the public should know 
that so fer from its inventors being, in the opinion of Dr. Otto, 
beyond his reach, the latter gentleman has begun another action 
against them under the “‘construction” claim of his German 
patent. This claim was affirmed to be good in the recent judg- 
ment of the German Court of Ap and Otto’s invention 
declared to mark an era in the history of the gas engine. 
this is true, none who know anything of the subject will dispute. 
The fact that Messrs. Kirting have again been obliged to defend 
themselves is significant. It shows how difficult it is to make a 
gas engine which is of any use except on Dr. Otto’s lines. Messrs, 
Kérting’s former engine would not have infringed the construction 
claim referred to, but it has been abandoned for that type which 
Dr. Otto holds that the Court has secured to him as his property, 

Manchester, March 30th. F, W. Crosser. 





BOILER EXPLOSIONS, 

S1r,— Kindly allow me to say it is not correct for you to publish 
in your leading article that “the inception of the first Boiler 
Insurance Association was by the late Sir William Fairbairn, in 
Manchester.” It would be more correct to say that that gentleman 
and high authority did not advise boiler insurance at all, but did 
actually disapprove and condemn it, He was the founder of the 
first association for the prevention of—not the insurance of, or 
dealing in—boiler explosions. : 

The principal originator, I believe, of the first Boiler Assurance 
Company was the late Mr. Forsyth, who was himself killed by a 
boiler explosion! JOHN SWIFT. 

Ayrfield, Stanmore-road, Birmingham, 

March 30th. 


DRAUGHTSMEN IN LONDON. 

Srr,—Sometime since I saw in THE ENGINEER that a Society of 
Draughtsmen had been formed in Newcastle-on-Tyne, and I think, 
from opinions I have heard expressed, that if a similar society 
were 8 in London, by some well-known gentlemen, a great 
many draughtsmen would join it. Perhaps some of the numerous 
readers of your paper could give some particulars of the Newcastle 
Society. The society might be formed with similar objects to the 
Society of Foremen Engineers and Draughtsmen, viz., to read and 
discuss papers, keep a register of members wanting situations, and 
to provide a superannuation fund for members. Would you kindly 
insert this in your valuable paper, and perhaps it may induce some 
more qualified men than myself to take it up. W. H.R, 

March 17th. 

[For continuation of Letters see page 272.] 
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SEWERAGE OF CLAPHAM, BATTERSEA, WANDSWORTH, AND PUTNEY. 


SIR JOSEPH BAZALGETTE, M.1.C.E., ENGINEER. 
(For description see page 270.) 
























LTT * LM MM Ii lin 

















T= 1 - we ae Vm us Vl | | I | ron wu err mm on uns uy IU Secu oy 
. >: = aaa “NU AN S = a a YN 








~] 








To *e Tm * T Mn 0 mT ML LOM * 



























wy a yy q > —— NX (cen y FNS ma ale 










Fre = = —— == Sey = 






3 = _ SECTION ON LINE C.D. + 
ugzoi0 RON bbb <—— anaes 2 tf po eLevarlion oF 
g ie fled " CAST IRION FLAP 

7 yy x 














ULE 








SSNS 
[SSSS=SS4 


eer 
J S SV 
\ YF 





QUTLET WORKS €.¢.¢ 








SECTION ON LINE .E.F. 




















































Lui Litt 

. tt 1 on ‘= TT lilt Doin) 
piri! tt | TT tt snisivielele 
pititea yg de tr ae etrp pate berry 
See SEO TEC ET Et Ti tind itad 
SERRRSE CECE SRR CRL EG REG REEEREee 

\ ee 8 cee enn eee eee eT 

| : 









. 
AVERAGE SIZE OF APRONS (8.0X30.0 60 YARDS suPERLAIG 
WITH GRAMITE CUBES 7X4 ON PORTLAND CONORETE/I2 THICK 





CENTRE LINE OF APRON.30.0% 





EK IOMNS SN NN 
ee | I LLM ULL 

DI gq“ MVSAQY SSS 
Y/iitdeddddi 


850.0 RUN IN TUNNEL 












+o” 
on 1440.0 TUNELLING 
550.0 RUN LSP 

OPEN CUTTING 


OPEN CUTTING 
y SESE = 


. 2 
80.0 RUN 
OPEN CUTTING 





A 
| 
| 
| 
a | 
yj” 
ie 
! 
| 
| 
1 
! 


1650.0 RUN 
OPEN CUTTING 








7 7 
iSa0;0 RUN 
IN TUNNEL 













« 
1080:0 RUN 
IN OPEN CUTTING 

<——~—~6.5---__. 











1680.0 RUN 
OPEN CUTTING 





1220.0 RUN 


OPEN CUTTING 
> . 


Sa 


2) 


N, 


PILL» 


SECTIONAL 


Sovk Svan 


.-————-~-9 '; o--—--—-———-—> 








Pees 7 





Aprit 2, 1886. 


THE ENGINEER. 


267 











FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
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LEIPSIC.—A. Twiztmeyer, Bookseller. 

NEW YORK.—Twe Wiitmer and Rogers News Company, 
$1, Beekman-street. . 
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*,* All letters intended for insertion in THR ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*," We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep copies. 

R. A.—James Watt. 

K. Bros. (Delfshaven).—T7he Metropolitan Board of Works, London. 

8. W. 8. ( hton).— We would willingly comply with your request, but the 
oficial lists give no information on the subject sufficiently detailed, A very 
large number of patents begin with provisional protection, while compara- 
tively few are complete from the first, and there is no separate list of com- 
pleted patents available ; but you can always obtain information concerning 
bed particular patent, or patents, by applying to the Great Seal Patent- 
office, th pt huildé 








NITRIDE OF ZINC. 
(To the Bditor of The Engineer.) 
Sin,—Will any reader tell me if nitride of zinc is a marketable liquid, 
as I make a et; quantity as a bye-product? PyritEs. 
London, A lst. 





BALANCING LOCOMOTIVES. 
(To the Bditor of The Engineer.) 

Sin,—Can any of your correspondents give information as to the 
existence of a translation in English of a pamphlet written by Le 
Chatelier in 1849, ‘On the Balancing of the Reci: ting Parts of a 

ve?" Masten M 


oti: ECHANIC, 
Canada, March 16th. 
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to be read with a view to on, “Water Purification : its Bi 

Basis,” by Mr. Percy F. Frankland, Ph.D., B.Sc., F.C.S, 

Friday, April 9th, at 7.30 p.m.: Students’ meeting. Paper to be read, 
— lonian 


Railway,” by Me Gilbert M oon at d. Inst. 0-E. a 
. le unter, . le Ue 
Barry, Member of Couneil, in the chair’ "mse © — 








Society or Encineers.—On Monday, April 5th, at the Town Hall, 
Caxton-street, Westminster, at 7.30 p.m., a all be read “On 
Obscure Effects of ge in High 8; 8 Engines,” by Mr. 
Arthur , Past-President, of which the following is a synopsis :— 

pression of exhaust in retarding the reci) ting 
parts. Exact data given from actual work. New form of circular 
pressure diagrara introduced. Causes of the same engine wor! well 
or badly at high speeds inv ted, and the results shown gra; ly 
and simply, so as to be in’ ible to the eer. 

Society oF TELEGRAPH GINEERS AND ELECTRICIANS, 25, Great 
George. a yen A 8th, at 8 p.m.: Continued dis- 
cussion “On Electric Lighting by Means of 

der tein, Foreign Member. 

Kino's Cottece Enoingerina Sociery.—A business meeting will be 
held on Tuesday, April 6th, at 4 p.m. 

Norru-East Coast Institution OF ENGINEERS AND SHIPBUILDERS.— 
The eighth general will be held in the Lecture Hall of the 
Literary and Philoso; iety, Newcastle-upon-Tyne, on Wednes- 
day, April 7th, at 7.45 p.m.: Adjourned discussion on Messrs. Patterson 
and Sandison’s paper ‘*On Forced Draught. 

Society or CHemicaL Inpustry.—On Monday, April 5th, in the Lecture 
Theatre, Central Institution of the City and Guilds of London Institute, 
Exhibition-road South Kensington, at 8 os Lecture “On the Prin- 
on Methods of Testing Cementing Materials,” by Professor 

nwin, M.I.C.E. 

Society or Arts, John-street, Adelphi, London, W.C.—Monday, 
April 5th, at 8 p.m.: Cantor Lectures. ‘‘The Arts of Tapestry-making 
and Embroidery,” by Mr. Alan 8. Cole. Lecture I.—-Points of resemblance 
between weaving, Le ype Ane and embroidery. Special technical 

rOCess. 


peculiarities of each pi . Ornamental effects as characteristics 
common to decorative textiles. National styles. Works by Cavemen 
and Eskimos. Types of politan or tal devices. Coincident 





similarity bet or ts produced by diff t le at various 
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; Chemistry 
and Physics Section. ‘‘ Asbestos and its Applications,” by Mr. James 
Boyd. Sir Frederick Abel, C.B., D.C.L., F.R.8., of Council, 

preside. Saturday, April 10th, at Por’ Special lecture. ‘ Electri- 
~~ b ——e M.A., F.R.8S.E.. Lecture II.—Currenta 
an ce, 








DEATHS. 
On the 24th March, Witt1am Drepos, C.E., aged 64. 
On the 25th March, at Thirlmere, Silver-hill, St. Leonard’s-on-Sea (late 
of New Barnet), Mr. Samugy Pontirex, C.E., age 72. Friends please 
accept this intimation. 
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WAGES, 


Dorine the present depression in trade the sufferings of 
the unemployed appeal most keenly to the public sympathy, 
and it may be instructive to see how far the men are them- 
selves answerable for their misfortunes, and to what extent 
they hinder attempts at amelioration. The fall in the 
value of almost all kinds of produce, of minerals, and of 
every variety of manufactured goods, has been unprece- 
dented and continuous, to the loss of everybody engaged in 
trade, and indirectly to other classes of the community. 
How is the anomaly to be explained, that while in former 
times hunger and misery were the result of famine, now 
misfortune seems to attend a plethora of food and mer- 
chandise. In the first place, the misfortune is to no one 
class so great as the fall in prices suggests, because it is so 
widely diffused. An engineer, or ironfounder, if he has 
to sell cheaply buys cheaply also, and the lessened gain is 
partly due to the fact that a customary percentage by 
profit is earned on a less amount. Even now there are 
manufacturers of specialities who are doing as well as 
formerly, for though they are selling at lower prices, the 
difference is only that of the material, and they still 
demand and obtain the old profit. But in the great 
majority of trades just now, there is, because of an excess 
in the power of production, as great a fall in the rate of 
profit as with the grower of produce or the maker of the 
iron and steel. The a of low prices must, how- 
ever, fall to somebody, and the unalloyed benefit is 
obtained only by those whose receipts remain the same 
while they share in the reduction in price of food, 
clothing, and everything else they buy. Therefore, the 
classes who have annuities, fixed salaries, or preferential 
dividends, are enjoying in the greater purchasing 

wer of their money a ee addition to their effective 
income. Amongst this class, forming, indeed, the principal 
part of it, may be placed those workmen who are still 
employed, and whose wages remain unaltered, for they 
are in this enviable position, that while their masters and 
the capitalists who provide the factories in which they 
work and the ready money for each Saturday’s wages, 
have seen their incomings slowly dwindle and in many 
cases cease altogether, they are richer than ever. In fact, 
the changes so eagerly and fiercely demanded by the 
Socialists, namely, all to the worker and little or nothing 
to the capitalist, seem in the way of fulfilment if the 
present state of things continues. The shareholders in 
a of the large manufacturing companies have received 
no dividends for some time past; and the whole of the 
earnings have gone to the workers who have none of the 
anxieties arising from bad debts, deteriorating machinery, 
and lost investments. For the industrial » Bang the dis- 
charged workmen, and those dependent on them, alone 
seem to suffer. If in a town with 10,000 working men 
and boys with an average wage of £1 per week, half are 
unemployed, the total income is £5000, to the great suffer- 
ing not only of the men and their families, but of all the 
tradesmen. If by a reduction of 7% per cent. in the rates 
of wages employment could be found for the whole 
number, the wages fund of the town would be at once 


ia | wereased to £9250, and yet the cure recommended to the 


men by some of their leaders is a reduction in the hours 
of working, so that, as they assert, more men may be 
employed, as though the masters, already handicapped by 
40 per cent. dearer labour than on the Continent, would 
obtain more orders with the difference increased 

The workmen and their advisers are too apt to consider 
the manufactories of this country as en in supplyin 
the needs of the British Isles—of thinking that the ak 
must in any case be done, and that if only they remain 
firm, “fair wages” must be paid to them. e enormous 
extent of our foreign commerce and the eae en gmt 
of the total wages fund that comes from abroad seem un- 
heeded. The workmen see the orders that come, but appear 
to know or care little about those that are lost by foreign 
competition, This is not a question of Free Trade. No 
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system of Protection will alter it, or, for instance, induce 
a Brazilian merchant to buy at high prices here rather 
than at low prices on the Continent. Taking the engi- 
neering trades alone, at the present time bridges, rails, and 
locomotives are being made in Germany and Belgium for 
our foreign and colonial markets that would, by preference 
of the buyers, be made here if the workmen would on] 
sree their share of the reduction in wages that their 
ployers and all the trading classes associated with them 
have had to bear for the last two years. A reduction of 
10 per cent. in wages would to-day probably add 30 per 
cent, to the earnings of the working class. 
It may be said that cause and effect will by natural laws 
roduce a remedy, and that if there be less demand for 
bour wages will irresistibly fall. This may prove so in 
the long run, and is alvekdey the case where no ariificial 
restrictions prevent it ; but, unfortunately, there are cir- 
cumstances that prolong unnaturally the interval, to the 
loss of the community and really to the great harm of the 
workmen themselves. In this country some of the largest 
employers of skilled labour are large corporations, who 
have no balance-sheets to show profit or loss in their manu- 
facturing departments, and yet who to a large extent con- 
trol the labour market. At Crewe, Derby, Swindon, and 
other similar centres the railway companies are every 
year trenching more deeply on the province of the manu- 
facturers, and are acquiring a larger share of influence in 
determining the rates of wages. When, then, the private 
firms and manufacturing companies attempt to reduce 
wages to a level corresponding with that of prices, and the 
railway managers decline, as they are in most cases doing, 
to join in the change, the railway workmen support by 
their earnings the trades unions in resisting the reduction 
pro by the real traders of the country, and the latter, 
unable to compete with continental manufacturers, see 
their accustomed trade leaving them, and have to discharge 
more and more of their men. It is hardly too much to 
say that the want of co-operation by the carrying com- 
panies is not only damaging the interests of the marufac- 
turing classes, but is reducing greatly the tonnage of raw 
material and finished goods that are carried to the ports. 
We are by no means disposed to take up the case of the 
masters against the men, and to a large extent sympathise 
with the latter in their desire to retain the advantages 
they have gained in the past. But the men make a great 
mistake in classing together as points of equal importance 
the present rates of wages and the hours of working. 
The present limit of hours, including the Saturday half- 
holiday, we believe to be of advantage not only to the men 
themselves, but, in many ways too numerous to mention 
here, to the whole community, although we think a further 
reduction impolitic and, indeed, for a long time to 
come, impossible. But when the value in money of 
what the workman creates falls—and at the same time 
almost as a corollary there is a similar fall in everything 
he buys—it is time he acknowledged the greater value of 
each shilling by accepting fewer of them as fair wages. 
We believe that one great cause of the present depres- 
sion, or what may be even designated a degradation of 
prices, is likely to pass away, namely, the low wages of 
foreign workmen. Belgians, Frenchmen, and Germans 
will not always go on working 20 per cent. longer hours 
for 20 per cent. less, wages than Englishmen, and there 
are already signs of alteration. The riots and destruction 
that have been raging iu Belgium during the last few weeks 
are but wild, inarticulate expressions of the misery and 
despair of ignorant miners and artisans, goaded to crime 
by the hopelessness of their lot, of that condition which 
alone enables their masters to send iron to England at 
starvation prices. Not only in long hours, but in the 
absence of } ope conditions which in England mitigate the 
position of the working classes, is the difference between 
the countries to be seen. The Mines Regulation Act, the 
Master and Workmen Act, and the Truck Act are want- 
ing across the Channel. The labour of women and 
children is still permitted at the mines in Belgium and 
Northern France, and tends to reduce the wages of the 
able men, while inflicting irretrievable injury on their 
families. The sensational description given by Emil Zola 
in his “ Germinal” and other recent works does not exag- 
gerate the evils he deplores. But while English workmen 
may assist in redeeming the lot of their fellows abroad by 
retaining the shortened hours of labour, they will be 
foolish if they do not concede to their masters as an 
uitable compromise an immediate reduction of wages, 
which will, at any rate, help to retain here the trade of 
= and our Colonies, which is in danger of slipping 
rom us, 


PILE DRIVING. 

An interesting discussion has been going on in our 
for some weeks concerning pile driving. For the 
nefit of our younger readers it may well to 
explain what it is all about. It turns on a question 
often asked, namely—What is the force of a blow? It 
is a remarkable circumstance that this question seems to 
constitute a pons asinorum for a very large number of 
persons, although the solution of the problem presents 
no difficulties of any kind to those capable of under- 
standing a few very simple physical laws. As, however, 
we know that the whole problem is a vexation of spirit to 
many students; and that even engineers of larger growth 
have quite failed to understand it, we _— here to give 
such an explanation of it as will, we hope, suffice to clear 

up all obscurities and render its solution perfectly easy. 

To simplify matters, we shall assume that the blow with 
which we have to deal is caused by gravity—that, in a 
word, it is due to the arrest of a falling weight, such, for 
example, as the monkey of a pile-driver ; but our readers 
will, we think, have no difficulty in understanding that a 
blow is a blow, no matter how dealt; whether it be delivered 
on a target by a shot projected from a 100-ton gun, or with 
a tiny hammer on the head of atin tack. In their nature 
both blows are the same ; they only differ in degree. A 
falling body cannot do more work when its progress is 
arrested than has been done on it. in lifting it up to the 
height from which it has fallen, Thus, for example, iet 
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us suppose that the monkey of a pile engine weighs 1 ton, 
and that it falls 4ft. on to the head of a pile; then the 
work in the monkey cannot be either more or less than 
equivalent to four foot-tons. A foot-ton is simply an 
arbitrary unit. The proposition may be expressed in 
various ways. Thus, the work in the monkey at the 
moment it touched the head of the pile would be sufficient 
to raise the monkey up again to the point from which it 
fell; or to raise a weight of 4 tonsa height of 1ft.; or to 
raise 1]b. through a height of 2240 x 4 = 8960ft.; or to 
raise a weight of 48 tons through a height of lin., and so 
on. It is essential that this little matter of equiva- 
lence be clearly understood. To drive it home still 
further, we may say that a horse-power is equivalent 
to lifting a weight of 33,000 Ib. through a height of lft. 
ina minate. But the result would be the same if 1 1b. 
was raised 33,000ft. in a minute. We may, in short, go 
on ringing the changes how we please between weight and 
height. The result will invariably be the same, one element 
in the calculation being always diminished as the other is 
increased. Now, it is clear that if our monkey were 
employed to raise 1 ton through a height of 4ft. it 
must exert a force or push of 1 ton throughout the 
distance 4ft. If it did not, it would not move one 
ton at all, for it would be overbalanced. If it were 
called upon to raise 4 tons through a height of lft. 
then it must exert a push of 4 tons through a distance of 
lft. If to lift a weight of 48 tons, then it must exert a 
sae of 48 tons through a distance of lin., and so on. 

ing this in mind, there will be no difficulty in under- 
standing the following simple rule. The force of a blow is 
measured by dividing the whole distance x passed through 
by the monkey before impact, by the distance y passed 
through after impact, and multiplying the weight by 
the quotient. Thus let the monkey weigh 1 ton, let the 
fall « be 48in., let the pile descend lin. = y at each blow, 
then the force of the blow—or, in other words, the push or 
effort exerted by the monkey on the top of the pile—will be 
. = 48 and 48 x 1=48tons. If the fall was 20ft., or 
240in., then the effort would be 240 tons, and soon. It 
must be understood that this is the mean or average force 
of the blow. Its initial effort may be much greater and its 
terminal effort may be much less, because at the instant of 
impact the monkey is moving at its full velocity, while at 
the moment when the pile ceases to descend it will have 
no motion at all, and consequently will exert no push, 
except that due to its weight. With this aspect of the ques- 
tion, however, the student need not now concern himself. It 
will be seen that the force can be varied by altering either 
the distance passed through before or after impact. For 
example, the monkey weighing 1 ton and falling 48in., let 
the pile-descend only }in., then 48 x 8 x 1= 384 tons; 
and this leads to an important deduction. If y becomes 
infinitely small, the force of impact will become infinitely 
great. We are led thus to the ancient problem, If an irre- 
sistible force encounters an insurmountable obstacle, what 
will happen? Nosuch condition can by any possibility occur 
in practice. Some movement must take place after impact. 

If our readers have followed what we have said, they 
will see that to ask how to calculate the force of blow, 
giving only the weight and the fall, is to put an absurd 
question. Three factors are in all cases necessary, namely, 
the weight, the height of fall, and the distance through 
which the body which receives the blow moves. In prac- 
tice it is by no means easy to ascertain the latter with pre- 
cision; and the energy in the falling body can be expended 
in more ways than one. For example, when the head of 
a pile is struck, two effects take place simultaneously—the 
monkey is shortened and so is the pile. The elastic 
rebound of each immediately takes place, and the monkey 
jumps up from the top of the pile. Again, the top of the 
pile becomes highly heated. In very dry weather the top 
of a pile has been known to take fire under the blows of a 
light monkey rapidly repeated. The elasticity of the pile 
plays an important t in influencing the rate of its 
descent. A monkey weighing 100Ib., falling a height of 
50ft., will have stored in it on impact 50 x 100 = 5000 
foot-pounds, and if the progress of the pile were lin., its 
driving force would be 600 x 100 = 60,000lb. A monkey 
weighing 1000]b., and falling 5ft., would also have 5000 
foot-pounds of work in it, and would exert a driving force 
of 60,000 lb. over a space of lin.; but it does not follow 
that the former would be equally effective in driving the 
pile. On the contrary, the opal monkey striking the 
pile with a higher velocity might be much less efficient of 
the two, because the force of the blow would not be trans- 
mitted through the pile, but would be expended in com- 
pressing the top of it, probably in shattering the wood. 
~. We do not propose to go here into any questions concerning 
modulus of elasticity, which would only serve to compli- 
cate a statement which we desire to keep so simple that it 
may be understood by those who only panes the most 
elementary mathematical knowledge; but this article 
would, on the other hand, be manifestly incomplete if we 
did not say something further concerning the respective 
values of light and heavy monkeys and hammers, and 
high and low falls. 

When a pile is struck on the top, what is known as a 
wave of compression passes through it; and this wave 
requires time for its passage. Such a wave is set up 
in all columns when stress is suddenly brought on 
one end. Thus, for example, if tae muzzle of a fowl- 
ing piece containing a ce of air is plugged up 
with a cork, or with snow or mud, the wens may 
be burst when the weapon is fired, simply because, while the 
pressure at the muzzle is yet too small to move the cork, the 
marigy at the breech end is great enough to burst the 

arrel, The wave of compression will not reach the muzzle 
till the breech has been burst. In the same way the detona- 
tion of a lump of dynamite on a rail will break it, the action 
being so sudden that the wave of transmission of pressure 
has not time to pass through the air surrounding the dyna- 
mite, and the air really plays almost the same part as a block 
of steel round the explosive. The effect of a heavy ram 
falling a short distance on a pile-head resembles a push, 
in a sense, and gives time for the transmission of the effort 





throughout the whole pile; but when a light monkey falls, 
the effect may be confined to the top of the pile, which is 
shattered. In order to make this quite clear we must 
take into account the element time, concerning which we 
have said nothing yet. 

The velocity with which a monkey strikes a ram is 
calculated by extracting the square root of the height of fall 
in feet and multiplying it by 8. Thus, let the monkey fall 
4ft.; the square root of 4 is 2, and 2 x 8 = 16ft. per 
second. Ifthe monkey fall as stated in our last example— 
50ft.—then we have 7 as the nearest whole number square 
root, and 7 x 8 = 56ft. per second. as the velocity with 
which the monkey would strike the pile. If this speed 
was ter than that at which the wave of transmission 
could pass through the pile, then little or no effect would 
be produced in the way of causing its descent; nearly the 
whole of the work would be done in compressing the top 
of the pile or in shattering it, and the driving effect would 
be nil. This, it will be seen, is the aspect of the question 
now being discussed by Mr. Donaldson and “ Scrutator,” 
and there is plenty of room for discussion, because very little 
seems to be really known concerning a great many practical 
points connected with pile driving. The efficiency of the 
pile driver is affected by the length, weight, and material 
of the pile, the condition of its head, and the character of 
the ground in which it is being driven. The effect of the 
element time is not sufficiently well understood. About, 
indeed, the only thing fully recognised is that a heavy 
monkey falling froma moderate height is, other things being 
equal, much more eflicient than a light monkey falling 
from a great height. 





THE INSTITUTION OF CIVIL ENGINEERS, 


THE annual dinner of the Institution of Civil Engineers took 
place on Saturday evening in the Hall of Lincoln’s Inn. The 
President, Sir F. Bramwell, was in the chair, and among the 
guests were the Prince of Wales, Prince Albert Victor, and the 
Duke of Cambridge. Among the speakers were the Prince of 
Wales, the President, the Duke of Cambridge, and Lord Charles 
Beresford. The lighting of the Hall, library, council-rooms, and 
approaches with 220 Swan lamps of twenty-candle power was 
carried out last autumn by Messrs. Clarke, Chapman, Parsons 
and Co., of Gateshead-on-Tyne, and has been much admired for 
the steadiness and brilliancy of the result. The current is 
generated direct from one of Parson’s turbine electric generators, 
running at a speed of 9000 revolutions per minute, the steam 
being supplied from a boiler of locomotive type in the adjoining 
cellar. These cellars measure only 16ft. by 7ft. Gin. each, yet 
there is ample room for access to all the parts of the machinery ; 
the electric generator, consisting of motor and dynamo com- 
bined, measures 9ft. long by 12in. wide, by 2ft. 6in. high, and 
having a total weight of 15 cwt. 


THE RATING OF MACHINERY AND THE PROPOSED AMEND- 
MENT OF THE EMPLOYERS’ LIABILITY ACT. 


WirH regard to the above questions, which so vitally affect 
the industrial interests of this country, prompt and energetic 
action is being taken by the various employers’ associations 
representing the leading branches of industry throughout the 
kingdom. A numerously-attended meeting was held on Thurs- 
day last, at the Westminster Palace Hotel, to consider—first, 
the question of the rating of machinery, which is already 
occupying the attention of the law courts, with reference to 
several important appeals taken up by the Iron Trades 
Employers’ Association against the rating of loose plant and 
machine-tools in engineering works; and secondly, what steps 
shou!d be taken with regard to the two Bills which have been 
introduced into Parliament by Mr. O’Connor and Mr. Burt, for 
the amendment of the Employers’ Liability Act. The meeting 
was composed of representatives of the National Association of 
Occupiers of Factories and Workshops, the Iron Trades 
Employers’ Association, the Clyde Shipbuilders’ and Engineers’ 
Association and Glasgow Shipowners’ Association, the Agricul- 
tural Engineers’ Association, the Hull and Leeds Iron Trades 
Employers’ Association, the Manchester Cotton-Spinners’ Associa- 
tion, the Builders’ Institute, the National Association of Master- 
Builders, and the Central Association of London Builders. Upon 
the question of the rating of machinery, the meeting unani- 
mously expressed its approval of the Bill which Mr. Brinton, 
M.P., proposed to introduce for exempting from rating certain 
classes of machinery, and it was resolved that the executive of 
the Associated Chambers of Commerce be requested to take 
charge of the Bill, and to procure its presentation in Parliament, 
the following names being suggested to the Associated Chambers 
of Commerce as desirable ones to back the Bill:—Sir Bernhard 
Samuelson, Mr. Brinton, Mr. Houldsworth, Mr. Jacksoh, Mr. 
Lewis Fry, and Mr. Ruston. The various associations repre- 
sented at the meeting, and others who may be willing to join 
for the purpose, were also asked to take steps to urge upon all 
members of Parliament in every constituency where the several 
associations have a seat or branch to support the Bill by votes 
in Parliament, and to report the results of such applications to 
the Associated Chambers of Commerce. With regard to the 
Employers’ Liability Act Amendment Bills, the meeting 
strongly expressed its opinion “ that any extension of the prin- 
cipal Act in the direction of imposing additional liabilities or 
pecuniary responsibilities upon employers of labour towards 
their workpeople is, in the present depressed state of the 
industries of the country, highly inexpedient;” and it was 
resolved “that the passing of the two amending Bills, bearing 
respectively the names of Mr. O’Connor and Mr. Burt, ought 
to be opposed in the interests of the trade of the country.” 
With this object in view a committee, consisting of the repre- 
sentatives of the various associations forming the meeting and 
of others willing to co-operate with them, was appointed to 
secure adequate representation of the views of the meeting 
before the Select House of Commons Committee, to which the 
two above-named Bills have been referred, and also to watch 
the proceedings of the Committee. That the various employers’ 
associations are thoroughly in earnest with the determination 
to resist the proposed amendment of the eg ay Liability 
Act may be gathered from the strength of the committee 
which they have appointed to carry out their opposition to the 
two Bills of Mr. O’Conuor and Mr. Burt. This committee con- 


sists of representatives of the National Association of Occupiers | q 


of Factories and Workshops, the Iron Trades’ Employers 
Association, the Central Association of London Builders, the 
Agricultural Engineers’ Association, the British Iron Trades’ 
Association, the Mining Association of Great Britain, the 
National Association of London Builders, the Hull Iron Trades 
Employers’ Association, and the Manchester Cotton Spinners’ 
Association, with Mr. Henry Whitworth, of Manchester, as the 
secretary. The various associations throughout the country are 


also requested to urge upon the members of Parliament in the 
constituencies where they are located to resist the passing 
through Parliament of the two Bills referred to, or of any others 
having like objects ; and further, the various associations are 
directed to prepare petititions against the passing of these Bills, 
which are to be presented to Parliament when the proper time 
arrives. 








LITHRATURE. 


Guide pour VEssai des Machines & Vapeur et le Production 
Economique de la Vapeur. Par J. Bucuerti, Memb. de la 
Société des Ingenieurs Civiles, Paris: Bernard Tignol, 1885. 

THERE is, we believe, no book like the one before us in 

the English language. It is a carefully written descrip- 

tion of the instruments, apparatus, theory, practice, and 
methods of testing and determining the power, efliciency, 
or the work done, by steam engines, boilers, and fuel. It 
is the “Complément du Traité ‘Les Machines 4 Vapeur 
Actuelles,’” by the same author, and is a systematic treatise 
which might be very usefully translated, and sent to some 
of our engineering colleges. The order in which the 
subjects are treated is, firstly, a description of all the 
known or practically useful indicators, and their construc- 
tion, including the simple indicators of the Watt and 
Macnaught type; those with an amplified movement of 
the pencil—that is to say, those with springs of short 
range, and with mechanism for multiplying that range in 
the pencil—beginning with the Richards indicator; con- 
tinuous indicators, beginning with Richardson’s; and 
totalising, or power integrating indicators, such as the 

Ashton Storey. These descriptions are accompanied by a 

clear exposition of the theoretical and practical reasons 

for the alterations and improvements which have been the 
object and work of the several inventors. 

The mounting of the indicator follows these descriptions, 
illustrated descriptions of the different methods of mount- 
ing the indicator on various kinds of engines being given 
in a very satisfactory and practical way, including, of 
course, the various methods of imparting the movement 
to the indicator drum, Several kinds of reducing pulleys 
are described. 

The third part is on the working of the indicator, and 
of the things to be considered in using it. The effect of 
inertia of the several parts of the indicators, including all 
the parts to which any movement is communicated either 
by the string or other connection or by the steam; the 
effect of change of length of the string; effect of the 
oscillations of the spring, with different relations between 
pressure area of indicator piston and revolutions of engine 
—are very clearly set forth in this part. Of this part it 
may be mentioned, as bearing upon a paper recently read 
before the Institution of Civil Engineers, that the author 
gives the possible inaccuracy due to the difference 
between the range of flexure of the spring when hot and 
when cold at from 2 to 3 per cent. in excess of the true 
diagram area. He also describes his method of testing 
indicator springs for pressures above and below atmospheric 

ressure, and obtaining therefrom a characteristic curve 
if the flexure is not precisely equal for both, or a right 
line if they are equal. The effect of friction of pencil, 
parallel motion, aa piston, and of the oscillation period of 
springs, is also briefly but clearly described, and reference is 
made to the writings of M. Maupeon on these subjects. The 
effect of inertia of the drum, and of the lengthening of the 
string, are also here dealt with, and it is pointed out that 
they are nullified by the Garnier-Martin indicator, in 
which the drum is moved pd means of a worm and wheel, 
the spring for returning the drum being upon the worm 
spindle, which is worked by means of a light pulley. 

In the second chapter the author deals with the analysis 
of diagrams of various kinds, and the causes of various 
imperfections and characteristics, and the action of steam 
in the cylinder, commencing with a brief discussion of the 
thermal questions relating to the properties of steam 
saturated and superheated. 

The discussion of the various illustrations of early and 
late or slow admission and exhaust; of expansion under 
various conditions in simple slow and fast speed simple 
and compound engines; adiabatic and hyperbolic expansion; 
the steam jacket, and the construction of adiabatic and 
hyperbolic curves, is very satisfactory. 

The third chapter is on work indicated, and deals with 
the measurement of diagrams by the various usual methods; 
the consumption of steam, and the quantities of water in 
the cylinder as shown by the rise of the expansion curve 
above the hyperbolic curve. The methods of arriving at 
the same thing as adopted and described by the Société 
Industrielle de Mulhouse—“ Bulletin” 1880—are also de- 
scribed. 

The brakes of Prony, Thiabaud, Balk, Deprez, Cadiat, 
Amos, Beer, and Brauer are well described and illustrated 
in this third chapter, and carefully-written accounts given 
of trials or tests by indicator and brake. 

Chapters four and five are on evaporation, and steam 
generators; the former dealing with the calorific value of 
fuels, combustion, quantity of air necessary for different 
fuels, and the proper methods of stoking, reference being 
made to the instructions on the means of minimising the 
production of smoke issued by the Conseil d’Hygiene de la 
Seine; instructions which might be usefully posted up in 
every boiler-house in this country. In the chapter on 

enerators, heating surface and grate surface for different 
oilers are first estimated, and then boilers, chiefly of the 
continental types, are described in detail. The Galloway 
boiler is described, but even this is continentalised by 
utting two long water vessels in the two low side flues, 
oe which the heated water is conveyed into the boiler 
proper. The methods of conducting boiler tests are 
escribed, and some useful information is given on chim- 
neys, although the sizes of chimneys, determined by the 
various formule given, would in many cases, as they are 
in this country, be larger than: is usually necessary. The 
author’s treatment of the flues is, perhaps, the only un- 
satisfactory part of the book. The gist of his remarks on 
this subject is that the flue sections should be at least equal 





to that of the chimney, and that in practice it varies from 
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075 to 05 of the area of the open part of the grate. The 
book concludes with the French law concerning land 
boilers, given as an appendix. We commend M, Buchetti’s 
book to all interested in steam engine performance and 
the use of the indicator. 


Notes on the Chemistry of Iron. By Maanus Trortus. 8vo. 
pp. 97. New York : Wiley. London: Triibner, 1886. 

In this volume, which is little more than a pamphlet in 
dimensions, the author gives in plain language a description 
of such chemical methods of analysis of iron anc steel as 
have come under his personal notice during several years of 
practice. The text 1s mainly devoted to the analytical 
operations occurring in the laboratory routine of iron and 
steel works such as the examination of cast and wrought 
iron, iron ores, slags, limestone, and fuel, together with 
some notes on gas analysis. There are also some useful 
tables for the rapid calculation of analytical results which 
display considerable sa pe, Although there is no want 
of similar works already published, both in this country 
and abroad, the volume will be found of value to the 
special class of chemists to whom it is addressed, as the 
yrocesses* are simply and ay described, and the 

wildering number of modifications contained in larger 
treatises are avoided with advantage. The description of 
the mode of determining carbon by combustion is the most 
interesting part, several ingenious modifications, which 
will be new to many readers in England, being described 
in detail. Among these a shaking apparatus for facilitating 
the solution of iron in chloride of copper and ammonia is 
specially noticeable, The author seems to work with 
rather large samples, and is somewhat free with his 
reagents, Thus “a few cubic centimetres of bromine” are 
stated to be used for the precipitation of manganese in an 
ordinary wr 2 Probably this should have been drops. 
In the introductory chapter we find the statement that 
iron forms alloys in avy proportions with, among other 
elements, copper, sulphur, silicon, and arsenic. Here the 
word alloy does not seem to be used in the sense ordinarily 
attributed to it in this country. 


A Rudimentary Treatise on Coal and Coal Mining. By W. W. 
Smytu, F.R.S, 6th Edition. London: Crosby Lockwood 
and Co. 1886, 

Tue steady demand for this well-known treatise having 

exhausted the former issues, it has been reprinted for the 

sixth time, with such revision as was compatible with the 
maintenance of the text substantially in its original form, 
the alterations and additions being mainly in the form of 
notes at the foot of the page. The principal additions are, 
however, to be found in the excellent preface, which notices 
some of the chief points of interest that have arisen in 
connection with the safe working of collieries—such as the 
use of mechanical means for breaking down coal, instead 
of gunpowder ; the modification of the older form of safety 
lamps, called for by the high speed of modern ventilating 
currents; and the importance of coal dust as a source of 
danger in fiery mines. As regards the first of these ques- 
tions, the author calls attention to the fact, which is apt to 
be neglected by outsiders, that by shortening men’s time of 
labour at the face of the coal, gunpowder undoubtedly pre- 
vents many disasters from falls to which they would be 
exposed if mechanical means of breaking down the coal 
were relied upon exclusively. As regards the safety-lamp 
question, reference is made to the exhaustive series of ex- 
periments made by the Royal Commission on Accidents in 

Mines, under the presidency of the author, whose report 

will probably be issued to the public in a few days time. 








PRIVATE BILL LEGISLATION. 


SUBSTANTIAL progress has been made during the last fortnight 
with the Private Bills before Parliament. The chief advance 
has, of course, been made in the Committee-rooms, but in the 
two Houses a fair number of these measures have been forwarded 
a stage onward either prior to or after being dealt with by Select 
Committees. These may be mentioned first, it being assumed 
in each case that the Bill has already passed through one House. 

First readings in the Commons: Rhondda and Swansea Valley, 
Leamington Corporation, Dublin, Wicklow, and Wexford Rail- 
way Bills. Second readings in the Commons: Cleator and 
Workington Junction Railway, Halifax High Level and North 
and South Junction Railway, London, Brighton, and South 
Coast Railway; London, Chatham, and Dover Railway; Kensing- 
ton Vestry, Morecombe Tramways, Rowley Regis and Black- 
heath Gas Bills. Third readings in the Commons: Listowel and 
Ballybunion Railway, Beaconsfield, Uxbridge and Harrow Rail- 
way (Abandonment); Forth Bridge Railway, Kirkcaldy and 
Dysart Railway, Metropolitan Markets, Bridlington Gas, High- 
gate and Kilburn Open Spaces, Plymouth and Devonport Exten- 
sion Tramways Bills. 

Second readings in the Lords: Hull, Barnsley, and West 
Riding Junction Railway Bill. Third readings in the Lords: 
Eastbourne, Seaford, and Newhaven Railway; Bristol (Totter- 
down Bridge), Chatham and Brompton Tramways, Southampton 
Docks, Rhondda and Swansea Bay Railway, Newport (Mon- 
mouthshire) Gas, Leamington Corporation, Swansea Harbour, 
Bray and Enniskerry Light Railway, Dublin, Wicklow, and 
Wexford Railway, Morecombe Tramways, Bristol Corporation 
(Docks), Highgate and Kilburn Open Spaces Bills, 

The Examiners in the House of Commons have reported that 
the North London Tramways, Cricklewood, Kilburn, and 
Harrow-road Tramways, London Street Tramways, and Stapen- 
hill Bridge Bills, have not complied with the Standing Orders. 
They have accordingly been referred to the Select Committee on 
Standing Orders for further consideration. 

The Bill provisted by the pe = a of London for providing 
open spaces at Highgate an ilburn has passed unopposed 
through the House of Lords. Having already been pian keke 
by the House of Commons, it is expected that it will receive the 
Royal Assent immediately, after which the work of preparing 
the lands for public use will, it is understood, be pushed forward 
as rapidly as possible. A report was prepared for the Lords’ 
Committee by the Attorney-General on the provisions contained 
in the Bill, in which he speaks approvingly of the scheme, which 
is to enable the Ecclesiastical Commissioners to transfer to the 
Corporation the land known as Gravel Pit Wood at Highgate, 
comprising about sixty-nine acres and certain land at Kilburn 
containing about thirty acres, lying within and forming part of 
a large area beluenging to the Commissioners, 





The Standing Orders Committee of the House of Lords 
having refused to dispense with the standing orders not com- 
plied with by the promoters of the Gravesend and Northfleet 
Docks and Railways Bill, this measure cannot be proceeded with 
session, By this Bill, which met with a similar fate last session, 
it was proposed to construct a main dock 380 yards in length 
and 300 yards in width, with two branch docks 626 yards long 
and 100 yards wide, together with a lock and tidal basin with 
an entrance from the river Thames, on the site of the grounds 
known as the Rosherville Gardens, Crete Hall, the Mount, and 
the Northfleet Dockyard. The capital proposed in the Bill, 
including borrowing powers, was £2,000,000, out of which 
nearly three miles of railway were to have been constructed to 
connect the docks with the South-Eastern Railway and the 
Gravesend branch of the London, Chatham, and Dover Railway. 
A clause in the Bill sought powers to pay interest out of capital 
during the construction of the works. 

We have previously stated that the Wimbledon and West 
Metropolitan Railway Bill will not be further proceeded with ; 
but a few words of explanation are desirable. The principal 
object of the measure was to compel the London and South- 
Western Company to proceed with the construction of the 
bridge across the Thames at Putney, authorised for the pur- 
poses of the Kingston and London Railway, so as to allow the 
railway of the promoters, sanctioned in 1882, to be constructed 
from Wimbledon to Putney, with a means of access to the 
Metropolitan District Railway at Fulham by running powers 
over the bridge at Putney. This object having been fully 
assured by an agreement with the South-Western Railway 
Company, which has undertaken to construct the whole of the 
authorised Wimbledon and West Metropolitan Railway, which 
agreement Parliament will be asked to confirm this session, has 
rendered it unnecessary to obtain sanction to the Bill now 
abandoned. In connection with this Bill, it may be mentioned 
that the five petitions deposited against the London and South- 
Western Railway—Various Powers—Bill have been withdrawn, 
the Bill, which was to have come before a Select Committee of 
the House of Commons, will pass unopposed. Among other 
powers granted by this Bill Parliamentary authority is given to 
the abandonment of almost the whole of the Kingston and 
London Railway, which was authorised in 1881 for the purpose of 
constructing a railway from Fulham under Putney Heath, skirt- 
ing Wimbledon Common in therear of the rifle-butts,from whence 
it was to have passed direct to Kingston. Powers are also given 
to the company to acquire the sole ownership of the authorised 
railway from Wimbledon, through Wimbledon Park to Putney, 
where a junction will be formed with that portion of the 
unabandoned Kingston and London Railway between Putney 
and Fulham, thus giving access to the City vid the Metropo- 
litan District Railway. The Bill also empowers the company to 
acquire certain properties for completing the widenings near 
Waterloo Station; and it is also proposed to absorb into its 
system the Swanage Railway, which was constructed about two 
years ago. The Bill does not authorise the raising of any fresh 
capital. 

The Bill which proposed to construct a number of short 
tramways in extension of the Southwark and Deptford Com- 
pany’s system has been reported by the Examiners of Petitions 
as abandoned. 

A Select Committee of the House of Commons has passed the 
Uxbridge and Rickmansworth Railway Bill, the first purpose of 
which was to gain further time for completing the line, author- 
ised in 1881, to connect the Great Western Railway at Uxbridge 
with the London and North-Western Railway at Rickmansworth. 
The Bill also sanctions a deviation of the line at Rickmansworth, 
for the purpose of having a joint station there with the North- 
Western Company. Powers are also given to raise £30,000 
additional capital, and upon this capital and the £144,000 
authorised in 1881 the company is to be permitted to borrow 
£58,000. The company is also to be allowed to pay interest 
out of capital during the construction of the railway, the aggre- 
gate amount to be so expended not to exceed £20,000. 

The most important railway Bill of the session—-viz., the 
Bedford and Peterborough Bill—has been withdrawn in the face 
of strong opposition. It proposed to incorporate a company, 
with a share capital of £800,000 and a loan capital of £266,000, 
with powers to construct a railway from near Bedford, where 
junctions were proposed with the main line and Northampton 
branch of the Midland Railway to Peterborough, where connec- 
tions were to be made with the North-Western. The line was 
to be over thirty-one miles in length. 

A House of Lords’ Committee has passed so much of the 
Bexley Heath Railway Bill as extends the time for the com- 
pletion of the line sanctioned in 1883, rejecting that portion of 
the Bill which proposed to extend the existing line at Eltham 
to Blackheath. 

By a House of Lords’ Committee has also been passed the 
Bill transferring the Marquis of Bute’s dock undertaking at 
Cardiff into the hands of a joint stock company, with a capital 
of £3,500,000, and borrowing powers not exceeding £1,150,000. 
The promoters, at the request of the opponents, consented to 
strike out the clause empowering the Great Western, the Taff 
Vale, and the Rhymney Railway Companies to purchase the 
stock of the new company. The effect of this will be to make 
these companies come to Parliament with a Bill of their own 
for leave to purchase and hold stock, which Bill will then be 
considered on its own merits. 

All opposition to the Bill dealing with works and agreements 
connected with the Midland Railway having been withdrawn, 
the measure will now pass as an unopposed Bill. 

A similar result has ensued with respect to the Accrington, 
Clitheroe, and Sabden Railway Bill for making railways in con- 
nection with the Lancashire and Yorkshire Railway between 
Accrington, Clitheroe, and Sabden, to enable them to run over 
and use portions of the Lancashire and Yorkshire Railway, and 
to pay interest upon calls during the construction of the railway. 

The East and West Yorkshire Union Railways Bill, which we 
have previously described, has passed the Commons’ Committee. 

A House of Lords’ Committee has passed, as an unopposed 
measure, a Bill authorising the construction of a railway in the 
Isle of Wight, nearly eleven miles in length, commencing at 
Chale, by a junction with the already sanctioned, though not 
yet constructed, railway from Shanklin to Chale, and termi- 
nating at Freshwater. For the construction of the railway, 
which will run along the coast for the whole distance, it is pro- 
posed to raise £100,000 share and loan capital. 

The shareholders of the London, Brighton, and South Coast 
Railway have approved and decided to press three Bills, viz.:— 
(1) A Bill for making a railway from Brighton to Rottingdean 
and Newhaven, in the county of Sussex, and for other purposes. 
(2) A Bill for the making and maintenance of the Eastbourne, 
Seaford, and Newhaven Railway, and for other purposes. (3) A 
Bill to authorise the construction of a railway between Ports- 
mouth and Hayling Island, with a bridge available for road 
traffic over the southern entrance to Langstone Harbour and 
other works, and for other purposes. 

Among the schemes before Parliament this session is that 





entitled the Horse Guards Avenue Bill, the object of which is to 
construct a new approach to the Victoria Embankment from 
opposite the Horse Guards to the south-western end of the 
ornamental gardens. This road formed part of the original 
scheme for the Thames Embankment, and was authorised by 
the Act of 1862, but in consequence of the expense which would 
have been incurred at that time in buying. up the interests of 
the tenants on the site, the proposal had to be abandoned for a 
time. During the past year most of the leases on the site 
required for the new road having fallen in, the freeholders to 
whom the adjacent land belongs have offered the ground 
required free of cost to the ratepayers. The land abutting has 
been let for the purpose of erecting first-class mansions in flats. 
Through the present commercial depression, the company which 
started these works have for some months past been unable to 
carry on their operations, but a number of capitalists have 
recently formed an association, and undertaken to complete the 
works at a cost of about £400,000. The St. Martin’s Vestry 
contemplated opposing the Bill, but they will probably not 
persist in that course. 

Besides the various schemes above referred to, there are many 
others which might be mentioned as having passed through 
Committees or been rejected, but we can only now refer to what 
is, after all, the most interesting measure of this session, as it 
has been of three previous sessions, viz., the Manchester Ship 
Canal Bill. When we last alluded to it this Bill had safely 
passed the second reading in the House of Common, but there 
was some doubt as to how far its progress would be stopped by 
the efforts of the opponents to obtain a locus standi to appear 
before the Select Committee. The promoters lodged petitions 
against such locus standi, on the ground that the opponents were 
not injuriously affected by the payment of interest out of 
capital, and there was for a time every prospect of a further 
contest. Happily, however, the threatened action of the oppo- 
nents was withdrawn at almost the last moment, and on Wed- 
nesday the Bill passed the Commons’ Committee on unopposed 
Bills, and was reported to the House for third reading. The 
withdrawal of the opposition was due, it is believed, to the 
recent divisions on the second reading of the Bill, and the hope- 
lessness of inducing a Committee to reject the Bill after the 
decided opinion expressed by the House. It is, however, under- 
stood that this action on the part of the petitioners will in no 
way prejudice their right to oppose in the House of Lords, where 
every opposition will be offered to the passing of the Bill. The 
question of the locus standi of the petitioners to oppose the Bill 
in any form will now be raised before the Select Committee in 
the Upper House. 

The Manchester Ship Canal (payment of interest) Bill has 
now been read a third time in the House of Commons, and 
passed. So far, therefore, as the Lower House is concerned, 
this measure is safe; but it has yet to get through the House of 
Lords, and will probably have to fight again the objections which 
failed to defeat it in the Commons. In reporting the Bill to the 
House from the Committee on Unopposed Bills, Mr. Courtney 
says :—“ The Bill does not authorise the construction of any 
new works. The object of the Bill is to authorise the Manchester 
Ship Canal Company to pay, during the period of seven years, 
interest to the shareholders of the Company on the amount 
from time to time paid up on their shares, from the respective 
times of such payments.” A report from the Board of Trade, 
with respect tu the object of the Bill, was laid before the Com- 
mittee and considered by them. The report states that the pro- 
visions of the Bill with respect to such payments are in accord- 
ance with those required by Standing Order 167, to be inserted 
in railway bills seeking the like powers, and are similar to those 
contained in the Regent’s Canal, City, and Docks Railway Act, 
1885. The report further stated that the provisions of the Bill 
with regard to the mode of raising the capital for the construc- 
tion of the canal appeared to the Board of Trade to be deserving 
of the favourable consideration of Parliament. There are no 
other circumstances of which, in the opinion of the Committee, 
it is desirable the House should be informed. 

A rather serious blow has been given to the Bill authorising 
the Salford Corporation to invest a quarter of a million in the 
Ship Canal by a report to Parliament from the Local Govern- 
ment . The Board expresses disapproval of the Bill. 
Referring to the clause by which the Corporation propose to 
borrow the money for this purpose, the Board submit for the 
consideration of the Committee on the Bill the question whether 
it is desirable that the Corporation should be allowed to take 
that course, and whether, unless it be shown that the construc- 
tion of the docks and works will be a direct advantage to the 
borough, it is desirable to confer on the Corporation any powers 
of raising money for the purpose of taking shares in the Com- 
pany. They urge that the construction of canals and docks are 
matters not coming within the scope of the ordinary duties of 
municipal corporations and urban sanitary authorities, and that 
the rapid increase of late years in the indebtedness of urban 
authorities, and the many calls likely to be made upon them in 
future for works that do come within those duties, render it in- 
expedient to give the powers now asked for, citing several 
instances in which similar powers have been refused by Parlia- 
ment. The Board further advise that before this Bill is sanc- 
tioned the Committee should be very fully informed of the 
probability of the success of the undertaking, and also as to the 
extent to which the Corporation are likely to require to borrow 
money for sanitary necessities of the borough. 

The opposition threatened to the Horse Guards Avenue Bill, 
described above, is understood to have now been withdrawn, the 
opponents finding little support, and but slight grounds for 
objecting. 

On the other hand, the South Kensington and Marble Arch 
Subway Bill has met with some opposition from the Office of 
Works, and is in consequence suspended—not withdrawn—as 
the promoters hope to overcome the objections of the Depart- 
ment. 

The London, Brighton, and South Coast Railway, the London, 
Chatham, and Dover Railway, and the London and South- 
Western Railway .Bills have passed through the Commons 
unopposed ; while the Metropolitan Markets Bill to convert the 
Farringdon Fish Market into a general market, having already 
been sanctioned by the House of Commons, has also passed 
through the Lords, and now only awaits the Royal Assent. 

At the first sitting for evidence of the River Lea Committee, 
Mr. Cobble, clerk to the Lea Conservancy Board, was examined, 
and in the course of his evidence he admitted a very striking 
circumstance, viz., that the Board had not hitherto exercised 
their full powers, simply contenting themselves with securing 
sufficient water for navigation purposes. One or two more such 
confessions would well explain the foul condition of this river. 

Up to the date of the last official report on the progress of 
Private Bills, viz, last Friday, 11 Bills had been read a third 
time in the House of Commons, 31 had been reported for third 
reading, and 79 had been read a second time. Eight Bills had 
been withdrawn after the first reading, 3 had been declared not 
proved, and 2 had been rejected for non-compliance with Stand- 
ing Orders, 
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SEWERAGE OF CLAPHAM, BATTERSEA, WANDS- 
WORTH, AND PUTNEY. 

Some very extensive and important works for the drainage of 
the above-mentioned places, which have been constructed by the 
Metropolitan Board of Works, are now nearing completion. The 
work has been done by Mr. John Waddell, as contractor under 
Sir Joseph Bazalgette, as engineer. In our impressions of the 12th 
and 19th ult., we published engravings of some of the leading 
features of the work, including the sewage aqueduct at Wands- 
worth. Of the latter, and of the sewers at various parts, we 
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worth, along Wandsworth Plain, and Frogmore-lane, across the 
Parish Wharf situate on the tidal portion of the river Wandle, 
this part being designated “ overflow branch from Merton-road 
to the tidal portion of the river Wandle,” and illustrated by 
plan and sections of the branch and overflow at p. 210, and by one 
of the engravings on page 266, the main line and branches com- 
prising an aggregate length of 42,156ft. run of sewers. There 
is also the sewer aqueduct at Wandsworth for carrying above 
the ground a portion of the main line—see p.p. 210, 228, and 266 
—and other sewers and works in connection with the aggregate 
length, all in the parishes of Clapham, Battersea, Wandsworth, 
and Putney. 
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now give further engravings, together with a map, showing the 
locality of the main sewer, more particularly that of the 
aqueduct across the Wandle valley. There are in all 27,876ft. 
run of main line sewer. Commencing at the Bedford Armes, 
Clapham, the sewer passes along High-street, Clapham, across 
Clapham Common, Wandsworth Common, St. Anne’s-hill, South- 
street, Wandsworth, the river Wandle, the Merton-road, along 
nearly the whole length of Ringford-road, along the Upper 
Richmond-road, across Putney-hill, Putney Park-lane, and 
grounds, to Roeham -lane. Besides this, there are also 2060ft. 
run of sewer from the main line at the eastern end of Chatham- 
road, Battersea, to Battersea Rise ; 2730ft. run of sewer from 
the same place southwards along Webb’s-lane, Broomwood-road, 
Gayville-road, Thurleigh-road, Winchelsea-road, and Nightingale- 
lane, to the Falcon Brook sewer—see page 266 and above—also 
1320ft. run of sewer from themain linenear Allfarthing-lane, along 
Geraldine-road to East-hill, Wandsworth ; also 5460ft. run of 
sewer from the main line at Merton-road, along Merton-road, 
Wimbledon Park-road, West Hill-road, Melrose-road, and 
Sutherland-road, across Granville-road, and into Wimbledon 
Park-road ; also 300ft. run of sewer from the main line into the 
Upper Richmond-road, Putney, along the route of the existing 
Putney boundary sewer ; also 2410ft. run of sewer from the 
main line at or near Merton-road, under High-street, Wands- 





MAP OF MAIN SEWER. 


The sewers are partly of brickwork in Portland cement-mortar 


and partly in Portland cement concrete, and of the lengths, 
sizes, and forms shown by the cross sections and plans, we 
give numerous sections at page 266 and above. The main line, 
1, commences with 700ft. run of 7ft. 3in. barrel sewer 

near the Bedford Arms by a connection with existing sewers. 
The brickwork is 44in. thick, executed in open cutting. There 
is next 7420ft. run of 9ft. by 6ft. egg-shaped sewer, in continua- 
tion of and along the main line route to a point at the western 
side of Clapham-common and eastern end of Chatham-road, the 
brickwork being 9in. thick, and executed in tunnelling. In this 
length the sewer passes at a considerable depth under Clapham- 
common. There is next 330ft. run of 8ft. 3in. by 5ft. 6in. egg- 
shaped sewer in continuation of the main line route, with brick- 
work 9in. thick, executed in tunnelling. There is 25ft. run of 
splayed sewer between the lastly-mentioned and next-mentioned 
brickwork 9in. thick, and concrete outside squared off 
extending to 7}in. above, 7}in. below, and 7}in. on each side, 
executed in open cutting. Next is 160ft. of 6ft. 9in. barrel sewer 
in continuation, brickwork 4}in. thick, executed in open cutting. 
By reference to page A the difference in thickness and character 
of the sewer and concrete support, or cover, when built in 
cutting and in tunnel, are clearly shown. The 250ft. run of 
sewers in Chatham-road, Battersea, are of special construction, 


as represented on page 266. They were executed in open cutting, 
and include two splays of 10ft. run each, and for the whole of 
the remaining 230ft. run comprises two lines of culverts 5ft. by 
4ft. 6in., or together 460ft. run of that size, and these culverts 
for the short length where they cross over the existing Falcon 
Brook sewer are constructed with cast iron inverts or bottoms 
supported by cast iron girders, as shown by three sections on 
page 266. See also above. The main line, part 2, includes 
4340ft. run of 7ft. 9in. by 5ft. 2in. egg-shaped sewer, brickwork 
9in. thick, executed in tunnelling except where the sewer 
passes under the London and South-Western Railway at Wands- 
! worth-common. This part also included 340ft. run of 7ft. 9in. 
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by 5ft. 2in. egg-shaped sewer in continuation, the brickwork 
4$in. thick, execu in open cutting, 20ft. of splayed sewer 
| between the lastly-mentioned and next-mentioned lengths. The 
| brickwork to be 9in. thick, and the concrete outside of it squared 
off and extending to 7}in. above, 7}in. below, and 7}in. on each 
side, and executed in open cutting ; 130ft. run of 6ft. 3in. barrel 
| sewer in continuation. The brickwork above the springing 
| 184in. thick, and below the springing only 44in. thick, and 
executed in open cutting. 
| ‘Phe sewer and eastern approach to the — include 
| 128ft. run of 6ft. 3in. barrel, and other work. The sewer aque- 
duct comprises 20644ft. run of 7ft. 9in. by 5ft. 2in. egg-shaped 
sewer, with sewer viaduct of the same length carrying it above 
ground, the length comprising twenty-four arches or spans east 
of South-street, Wandsworth, one straight span over South- 
street, sixty arches west of South-street, and eighty-six piers, 
including the end or abutment piers; total, eighty-five spans. 
The span No. 25 is a skew iron girder bridge, 44ft. on centie 
line on plan. 

The sewer bridge, span No. 25, and cast iron sewer, shown 
particularly on page 228, is over South-street, Wandsworth, and 
is oblique, or skew 68 deg., on plan. The span in the clear 
between the abutment piers is 40ft. 10in., measured on the 
square, or 44ft, on the skew, and the headway at the centre 
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about 17ft. above the middle of the carriage way of South-street, 
The abutment piers are built on a bed of concrete 3ft. thick, 
and of the dimensions and forms shown generally in our 
engravings, The cast iron egg-shaped tube or sewer is carried. 
by eight wrought iron cross girders resting on two wrought iron 
main girders, and a footway is Sexual over the sewer by 
wrought iron curved plates, supported by sixteen cast iron 
girder joists resting on the top of the main girders, as shown.on 
page 228. The two main girders are single web-plate girders, 
Placed 7ft, Zin, apart from centre to centre, their total length 
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being 50ft., with uniform depth of 9ft., measured from back to 
back of angle irons, the top flange being 15in. wide, and the 
bottom flange 18in. wide; the upper flange of each girder con- 
sisting of one plate 15in. by 4in., extending the whole length of 
the girder, and one plate 1bin. by }in., extending for a distance 
of 15ft. 1lin. on each side of the centre line of girder. The 
bottom or lower flange to consist of one plate 18in. by }in., 
extending the whole length of the girder, and one plate 18in. by 
hin., extending for a distance of 15ft. 1lin. on each side of the 
centre line of girder. The joints of the flange plates are covered 
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by plates and strips of the lengths, widths, and thickness as 
shown on the engravings. Each flange is attached to the web 
by two angle irons, 4in. by 4in. by gin., with rivets jin. diameter, 
having a pitch of 4in. as shown. The web of each girder is con- 
structed of plates 9ft. in length by 3ft. in width, excepting at 
the ends, where the plates are to be 2ft. in width, the thickness 
varying from }in. to jin. The joints of the web plates are 
covered alternately by tee irons 6in. by 3in. by $in , placed back 
to back, and by angle irons 3in. by 3in. by fin. placed back to 
back, fastened to stiffening plates gin. thick. Each main girder 
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is built with a rise or camber of 2in. The rivets through top 
and bottom flanges throughout are jin. diameter, and the rivets 
through the webs, stiffeners, and cross girders are jin. diameter. 
All abutting joints and edges of plates and joints of angles are 
planed, and all holes through flanges and main angles drilled. 
The cast iron egg-shaped sewer is 7ft. 9in. high by. 5ft. 2in. 
wide in the clear. The total length is 56ft. The tube is cast 
in five sectional segments, each 6ft. in length, excepting the end 
pieces, The thickness of the invert or lower portions to be lin., 
the sides jin., and the upper crown portions ?in.; and of the 
ribs to be l{in., lin., and jin. respectively. The whole cast 
with flanges 6in. in depth—including thickness of plates— 
bolted together by jin. bolts. The lower plates or segments 
have supporting lugs with chipping pieces cast on them at 
intervals, so as to rest on the cross girders, and these lugs and 
pieces are made variable in depth suitable to the 2in. camber of 
the main girders. The invert of the cast iron sewer is kept 
level throughout. 

The sewer and western approach to aqueduct, as shown 
especially at p. 210, includes, as shown, 70ft. run of 7ft. 9in. by 
5ft. 2in. egg-shaped sewer in continuation of the aqueduct 
length of 2064}ft. run. The brickwork, 4}in. thick, surrounded 
by concrete. It is constructed between two Qin. stone-capped 
walls, 

The footway over and other works connected with sewer 
aqueduct and eastern and western aqueduct approaches, 
including the top surface of the concrete over sewer extending 
along the 191}ft. run of the eastern approach, the 20644ft. run 
of aqueduct, and the 70ft. run of the western approach, except- 
ing a short length over the South-street Bridge, is weathered or 
formed to curvature generally as shown, but with a slightly 
grooved channelling on each side, and the entire surface rendered 
with Portland cement mortar 3in. in thickness. 

The weirs, penstock chambers, &c., at Merton-road, as shown 
at pages 210 and 228, include, as described in the specification, 
140ft. run of special works at Merton-road, including a spur or 
junction for the Wimbledon Park-road branch, as shown. 
These works comprise culverts, &c., at an upper and a lower 
level. Those at the upper level consist of 9ft. run of bellmouth, 
14ft. run of two lines of culverts, 6ft. 6in. high by varying 
widths, 3ft. run of two lines of penstock culvert openings, 
4ft. 3in. by 4ft., 5f6. 6in. run of two penstock chambers, also on 
the northern side 37ft. 6in. run of “weir” culvert, including a 
third penstock chamber in the length, 50ft. run of 5ft. 9in. by 
6ft. 3in., and 21ft. run of splayed sewer to complete the 140ft. 
“through” length; and on the southern side, 47ft. run of 
“weir” culvert, including a fourth penstock chamber in the 
length, and extending by a curve or spur junction to the com- 
mencement of the Wimbledon Park-road branch. There is 
also a cross or equalising culvert, 3ft. 9in. by 3ft., at the western 
end of the works, between the two “weir” culverts; also an 
entrance-shaft to each of the “weir” culverts at the third and 
fourth penstock chambers respectively; and in each of these 
chambers a penstock opening, 3ft. 3in. by 2ft. 9in., is constructed 
—on one side—to communicate with the lower level. The works 
at the lower level constitute a third or middle line, and consist 
of 347ft. run of a 4ft. 9in. by 3ft. 9,%in. egg-shaped overflow 
sewer or discharge culvert, and 37}ft. run of varying size situate 
between and below the upper culverts, and partly open to the 
roof or covering over the three lines of culverts, the last-named 
length including an entrance-shaft from the surface, which is 
formed to give access to the lower level. The whole of these 
works are executed in brickwork and concrete, in accordance 
with the cross-sections and drawings, with Yorkshire stone floors 
and roofing in certain parts, and with Yorkshire stone cappings 
to the side walls. 

The main line, part 3, includes 220ft. run of 7ft. 9in. by 
5ft. 2in. egg-shaped sewer, in continuation from the special con- 
struction at Merton-road. The brickwork, 4}in. thick, is 
executed in open cutting; also 1170ft. run of 7ft. 9in. by 
5ft. 2in. egg-shaped sewer, and 1500ft. run of 7ft. by 4ft. Sin. egg- 
shaped sewer, also 9in. thick, and executed in tunnelling ; 1080ft. 
run of 7ft. by 4ft. Sin. egg-shaped sewer, and 1200ft. of other 
sewers, 6ft. 9in. by 4ft. 6in. 








THE VIENNA CITY RAILWAY. 


Iv spite of the numerous rumours pervading the political 
atmosphere since the last attack on the Minister of Commerce 
in the House of Commons—in which, amongst other grave 
charges, allusions of anything but a playful character were made 
to the motives by which he had been actuated in granting and 
upholding the concession for this railway—the public was hardly 
prepared for the double event which, whatever may have been 
the ostensible cause for the minister’s sudden resignation at this 
moment, is too suggestive of the natural connection between 
cause and effect to enable any but the purely legal mind to 
entirely separate one from the other. 

The Vienna Gazette of March 17th, notifying the acceptance 
of Baron Pino’s resignation on the 16th, contained the follow- 
ing :—“ Decree of the Minister of Commerce of the 14th March, 
1886, repealing the concession for the Vienna Circular Railway. 
—The concession for constructing and working a Vienna Circular 
Railway, which formed the subject of the Imperial Decree of 
January 25th, 1883 (Imperial Law Gazette, No. 18) is, in con- 
sequence of the non-fulfilment of the conditions respecting the 
proof of the subscription of and payment on the share capital, 
herewith repealed.—(Signed) Privo, March 14th, 1886.” 

The fact that the concession, which was granted under tbe 
conditions that £1,000,000 of shares should be subscribed, with 
40 per cent. fully paid up by July 25th, 1883, and that the 
remainder of the shares (£1,500,000) should be subscribed by 
January 25th, 1884, with £300,000 paid up on the same date, and 
further £300,000 by April 25th, 1884—-none of which have, 
unfortunately, been fulfilled—has not long ago been repealed, is 
less a matter of surprise than that the minister who, from the 
commencement of the project, has been one of its warmest sup- 
porters, and, in fact, so far identified himself with its fortunes 
as to provoke accusatory interpellations from his opponents, 
should have chosen the last moments of his official career to con- 
summate an act whose consequences to himself and Vienna will 
perpetuate in future generations as mournful a recollection of 
failure as the execution of the railway would have established a 
lasting monument of his success and the city’s prosperity. The 
various vicissitudes through which this project has since 
it was first presented to the public in 1881, and the numerous 
phases it has assumed, no Jess than itssomewhat tardy, but still 
unexpected collapse, although hardly calculated to point a moral 
or adorn a tale, are not entirely devoid of interest, as throwing 
a side light on matters which have hitherto been subjected to no 
other than the direct and directed rays of official and other 
luminaries. From its earliest infancy, through all the wearying 
stages of its ripening maturity, in its decadence as in its final 
dissolution, it has equally suffered from and been fatal to friends 
and foes. Every difficulty that the ingenuity of man, singly and 
collectively, could invent, was thrown initsway. Its promoters 





were subjected to open and surreptitious oppusition, or pestered 
with offers of assistance, the burden of whose eternal song was— 
give. Its supporters—and this perhaps will form the single 
pleasant recollection amidst a host of painful experiences that 
amongst them were numbered a chosen few, whose assistance 
was proffered and steadfastly given with no other object than to 
promote a good cause and further the interests of their city— 
whether actuated by the purest motives, or following more selfish 
views, were alike abused and calumniated, and its more violent 
opponents revelled in the depths of absurdity to which the gift of 
speech could be prostituted in inventing popular cries by which 
to tickle the vanity and captivate the support of ignorant 
believers in their boasted patriotism and convictions. 

Through every grade of society, educated and uneducated ; 
from prominent members of the Corporation down through the 
various societies, scientific, political, and «sthetical, even to the 
guilds of milkmen, saddlers, and cabmen, the downfall of 
Vienna, the loss of trade, the depreciation of property-—in short, 
nearly every “ill that flesh is heir to,” were predicted as the 
natural and inevitable consequences of a Metropolitan Railway 
in Vienna, constructed by foreign capital and managed by 
foreigners. 

It may seem almost incredible that the influx of so large a 
sum, and its expenditure on a construction which would have 
placed Vienna on an equal footing with other capitals, and in 
time have become the property of the State, should have met 
with so much opposition; but something more than a super- 
ficial acquaintance with a city, and a deeper insight into the 
under current of its life, than can be obtained from the front of 
the s are necessary to enlist the sympathies and co-opera- 
tion of its inhabitants. Money has power if properly used, and 
in no city of the world is this axiom better understood and 
appreciated than in Vienna. The boasted possessions of others 
and the anticipation of success have no charms for Viennese 
capitalists unless they see some chance of participation in the 
profits ; when this is denied them, and their assistance, even ere 
it be proffered, ostentativusly repudiated, who can blame them 
if the sympathy and support they were anxious to give should 
give place to antipathy and opposition. The sources of this and 
of the failure of the scheme must be sought in deeper currents 
than the shallow channels indicated by the frothy rhetoric of 
political popularity-mongers. 

This was only the outward and visible sign of an inward and 
deeply rooted intention to frustrate a scheme that brought no 
profit to those who felt they had a local right to share it. The 
lesson now taught has been a severe one. The decree of repeal 
is final, and extinguishes the hopes of as fair a scheme as was 
ever launched. The loss has been great to all, but will be most 
heavily felt by the Viennese themselves, as their sole chance of 
regaining their old ascendancy over their rivals on the Spree has 
been relegated to future ages. A wiser and more sober-minded 
generation may yet arise who will learn to hate the memories of 
those whose narrow-minded prejudices helped so much to retard 
the progress of their city; but if not, and if the same spirit of 
mistrust, suspicion, and wholesale denunciation of everybody 
and everthing connected with capital be fostered in certain 
classes, as it has been of late—if every question of improvement 
and utility be converted into one of party politics—the future 
historian of Vienna will have little to chronicle beyond the 
internal squabbles of rival politicians and actions for defamation 
of character. Time alone will selve the problem. For the 
present it will be better, adopting Mr. Gladstone's advice to 
inquisitive members “to receive any rumours” as to whether 
there be any real connection between the resignation of the 
minister and his repeal of the concession, whether he has been 
impelled to so severe a measure in the interests of his party, or 
by a reckless desire to imitate the vengeance of Samson on his 
persecutors, and whether the caution money will be refunded 
“ with prudent reserve and wholesome scepticism.” 








LETTERS TO THE EDITOR. 
(Continued from page 265.) 


WORKSHOP DRAWINGS, 


Srr,—With your permission I should like to make a few com- 
ments on the letter signed ‘‘ R. G. H.” on the above subject, which 
ee in your issue of the 19th inst. There can be no doubt of 

e truth and value of much of the advice given by ‘“‘ R. G. H.” as 
to the a of workshop drawings, but at the same time I 
cannot help thinking that it is the advice of one who rather wishes 
than hopes to see it carried out. It would, in my opinion, be 
instructive, if some among your readers would give satisfactory 
replies to the following question :—Why is it that in the majority 
of works so little attention is given to the question of warlnhen 
drawings, and the drawing-office is looked upon rather in the light 
of an expensive, but almost useless necessity, costing more than it 
is worth, and not as one of the most important departments in the 
manufactory? I have been in the shops and drawing-office of one 
of the engineering works in this country, and for some years 
I ied the position of leading hand in the drawing-office of two 
other large firms, and I must confess that in none of these works 
were the drawings turned out in the way in which “R, G. H.” 
would have liked to see them. 

It seems to me most improbable that drawing-offices should be 
almost universally regarded in the light indicated by the foregoing 
question, unless there was a good and sufficient reason for so 
regarding them. This reason appears to me to spring from two 
causes, which react on each other. They are :—(1) The want in 
the drawing-office of not only draughtsmen, but engineers. (2) The 
smallness of the salary offered to the so-called first-class draughts- 
men, usually from 35s. to 50s. per week. This latter cause pre- 
vents really good men—engineers as well as draughtsmen— 
accepting such posts, and this in its turn brings the drawing-office 
into bad repute. We all know that the draughtsman’s labour 
market is woefully overstocked, but the nature of the applications 
received in answer to an advertisement clearly show that a large 
majority of the ey are men who turn to a drawing-office for 
employment, not use they are fitted for the work to be done 
therein, but because such work is more genteel than that to be 
done in the shops. 

Can one winder that a man who has not brain enough to conquer 
such false pride as this should be deficient in the brain power 
we mane 9 eg successfully design an intricate machine? I feel con- 
vineed that if the proprietors and managers of works would offer 
better salaries and better treatment to the workers in their 
drawing-offices they would have no difficulty in procuring men who 
would turn opt the drawings in the thorough and satisfactory 
manner suggested by “‘R. G. H.,” and the drawing-office would 
cease to be expensive, as the quality of the work would repay over 
and over again the cost of keeping it up. 

One word more andI have done, Why is it that, of late, so 
many writers have such a love for the adjective ‘‘ practical,” and 
such a contempt for the adjective “theoretical” before the noun 
“man”? Ihad hoped that this absurd wordy war would have 
ended long ere this. I have read 
which practical men are held up as shi hts, and theoretical 
condemned as little better than fools ; but none of the 
writers prove, at least to ve A mind, that the foolishness of the 
one is the result of his knowledge of theory, or that the wisdom of 
the other is derived from his ignorance of this much-laughed-at 
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accomplishment, A definition by such writers of what is meant 
by the adjectives ‘* practical” and “‘ theoretical” would add greatly 
to the clearness, if not to the value, of their productions, 

London, March 22nd. N, Z. 


Sir,—Your correspondent ‘*R. G. H.,” in a very interestin 
letter on ‘‘ Workshop Drawings,” asks—‘‘ What becomes of al 
the pupils, especially the really many intelligent and well-educated 
youths, who enter the business, and who have a good workshop 
training?” May I return the compliment, and ask him where 
does the demand for first-class practical men exist? and also 
inform him that that d 1 can pplied by paying the first- 
class men a fair remuneration, and not the beggarly pittance 
which employers think is sufficient for men who have spent several 
hundred pounds and some years of their lives in their professional 
training. The same thing is exemplified by Cooper’s Hill College, 
The Government found that they could not get a sufficient number 
of good engineers for service in India under the Stanley rules, and 
so were obliged to establish Cooper’s Hill College. And what was 
the reason? Simply that they did not offer advantages enough to 
induce a good engineer to go out to India. 

My own experience is as follows: After an expensive training 
in the shops and drawing-oflices of a large Lancashire firm of 
engineers, I applied for a position in the drawing-oflice of a well- 
known firm of engineers and bridge builders. I saw one of the 
principals, who informed me that my testimonials and experience 
were satisfactory, and that as to salary they would give me £52 
per annum, and on my saying that was not enough to keep me, he 
answered me with, ‘“‘ Oh! your friends can keep you.” Now I ask 
is this fair? Is it likely that pupils will be satisfied with a salary 
of that description? After several applications with a like result, 
I had to accept very little more than the amount mentioned above 
and on the first opportunity I left that branch of engineering and 
took up one that offered more advantages. ? 

It is the employers themselves who are to blame for this state of 
things. When they have a vacancy, they find that they can get 
any number of men who say that they can do the work, and who 
offer their services for very little money. The employers then 
meet the really good men with, ‘‘Oh, we cannot give you that 
salary, we can get any number of men for half the money,” with 
the result that the applicant either takes the berth with a small 
salary, is dissatisfied, and constantly on the look-out for another 
berth, or he refuses the offer, and the vacancy is filled up with an 
incompetent man who, with a vast amount of supervision, can 
make a drawing that will pass muster until it comes into the 
fitting and erecting shops, where it is the occasion of enormous 
waste of time and loss of money. The employer then cries out, 
“Tcannot get a good draughtsman.” No, certainly you cannot, 
my friend, if you only pay him labourer’s wages, £1 saved in 
drawing-office salaries often means a very large amount lost in the 
shops; besides, a head draughtsman should not be employed ‘in 
constantly overlooking his subordinates. He will have quite 
enough to do in working out the general lines and arrangement of 
the work, without being constantly referred to for the thickness of 
a casting or the diameter of a bolt. A man who is not capable of 
grasping and working out the whole machine is not capable of 
working out the details in a satisfactory manner. . 

I quite agree with ‘‘R. G. H.” in his remarks on drawings. It 
is absolutely necessary to have good and clear drawings, in order 
to produce a good machine. A good drawing saves not only the 
time of the men, but the time of the draughtsman as well. Then 
a man who makes a and indistinct drawing must of necessity 
spend a great deal of time in the shops explaining matters. 

Wandsworth, March 23rd. AN Ex PvupiL, 











Srr,—The subject of workshop drawings is one of great and 
increasing importance to every engineer, and any suggestions which 
would lead to improvement in this part of engineering work would 
be eagerly received by many principals, gers, and others, 

The im t points to be kept in view in the preparation of 
working wings were very clearly set forth in “R. G. H.'s” 
letter which recently appeared in THE ENGINEER—vViz., complete 
drawings, fully dimensioned; general drawings, drawn to the 
largest possible scale; full-sized detail drawings ; copious notes as 
pair» moulding, machining, &c. These points are absolutely 
essen 

Regard 





in all cases, ‘ 

ing the style in which drawings should be sent into the 
shops, much difference of opinion exists among leading men, and 
the method of mounting tracings on boards has been rejected as 
cumbrous, and liable to tear the tracing, by many first-class firms. 
The method of fixing the tracings to is probably the most 
popular, and has the advantages of ility, stowage in small 
space, and oe oy bys tracing in good condition, The remarks of 
*R. G. H.” will justly taken exception to by many first-class 
draughtsmen. With regard to the drawing-office staff, *‘ R. G. H.” 
has evidently great faith in that blatant and obstructive individual 
known as the practical man. We hear very little of the practical 
man at the present time, and it is to be hoped we shall hear less 
of him in the future. Indeed many shrewd and thorough engineers 
ise him as a man of very little intelligence and no knowledge 
of theoretical principles, and are no longer disposed to encourage 
him. It is well known that there is a dearth of really good 
draughtsmen, who combine a good practical knowledge with 
theoretical principl This is due to a great extent to the low 
salaries which employers offer, and the social status of draughts- 
men. Employers will be gratified to learn from ‘ R. G. H.’s” 
letter that there are plenty of ‘‘ geniuses.” They have doubtless 
been under the impression that genius was rare, and when found 
was to be prized, especially when embodied in a neat and rapid 
draughtsman. Men who combine a first-class theoretical and 
practical knowledge with reliability, energy, and com tive 
youth, who are not restless and full of fads, whose work does not 
require to be overhauled and re-schemed—except in the narrow- 
minded opinion of the practical man—are occasionally met with, 
and when found are well worth their money, and are justly prized 

by their employers. PENCILIUS, 

Birmingham, March 26th. 





Srr,—There are a few remarks contained in ** R. G. H.’s” letter 
of last week which appear to claim special attention. I refer to 
the last paragraph, in which he laments the dearth of good 
mechanical engineers who are willing to offer their services as 
draughtsmen. This may, I think, be attributed to several causes, 
and as the prosperity of this country is so closely connected with 
the skill and genius of its engineers, a few words on the subject 
from one who has served in the drawing offices of several firms of 
good standing may not be out of place. 

In passing, I would remark that the first portion of your corre- 
spondent’s letter—that which refers to the drawings—has in the 
main my heart —~ though, in my opinion, the amount of 
elaborate detail which he appears to consider necessary in the 

wings would in many instances be quite superfluous. Much, 
however, would depend upon the character of the work, and the 
degree of intelligence by the men who have to make use 
of the drawings. So far as my experience goes, the first great 
cause which has brought about the state of things which your 
correspondent describes in the last paragraph of his letter is the 
want of appreciation by employers of the qualities which go to 
make a good draughtsman. The draughtsman is looked upon b 
many as a mere tool, a kind of necessary evil, to be dispensed wit 
wherever ible. It is not to be wondered at, therefore, if the 
tendency is for the draughtsman to become more of a machine and 
less of an engineer. In other words, there are few “ intelligent 
and well-educated” draughtsmen, for the simple reason that the 
heads of departments—in this country, at least—tho' nearly 
always active and Mo agag. men, are rarely that 
special education which is so desirable in an engineer, and there- 
fore fail to appreciate it in others. This may appear a damning 
charge against the profession, but it is only partially so, The 
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early engineers, the men who did so much to make England a great 
and prosperous nation, were almost without exception men of defi- 
cient education. They worked to a great rye ade J the data 
furnished by experience, and surmounted great obstacles more by 
the aid of their own native genius than by any help the science of 
the day could furnish them with, Their field was a wide one, and 
the pioneering work which fell to their share did not require that 
attention to detail which your correspondent rightly judges neces- 
sary in these days of economy. It is the old law of supply and 
demand, If there was a call on the part of employers for men of 
ability and education, and if sufficient inducements were offered to 
really good men, there would be no lack of skilled engineers who 
would be glad to offer their services, As it is, there is not a single 
man of any ability in the drawing-office whose one aim and object 
is not to get out of it at the earliest possible opportunity, even 
though this may involve a pecuniary loss, 

The great tendency, or rather, the common practice, is to 
work by rule of thumb, and to follow old examples, or the 
examples of some enterprising neighbour, and this, perforce, 
because those who have the management of affairs are unacquain 
with any other rule, and are unable to check the calculations of 
those who possess a better knowledge of theory. And here I 
would remark that this same ‘‘theory” is at a terrible discount 
amongst many who pass as petent engi s. These gentlemen 
look upon anything of the kind with the utmost disdain, after the 
manner of the fox who had the misfortune to lose his tail, as 
related by sop, the only difference being that in their case the 
defect is congenital. A lack of practical experience is certainly 
much worse, but why divorce practice from theory ? 

This leads to another remark, viz., that in the drawing-office 
every opportunity of acquiring practical experience in the carrying 
out of work is taken away. The draughtsman’s connection with a 
job usually ends when the designs leave his hands, unless he 
happens to have made a mistake, in which case he is sure to hear 
something further of the matter. The remedy for the present 
atate of things is a closer connection between the shops and draw- 
ing-offices. different status should be given to the draughtsman, 
It is a well-recognised principle in another branch of the profession 
that the man who designs a work of construction is the fittest 
person to supervise the execution of the design. Were this the 
rule in mechanical engineering, there would be no working at cross 
purposes, and, as a consequence, infinitely less waste of time and 
materials than under the present system. This would, I admit, 
require men of a higher stamp than are often, if not usually, found 
in drawing-offices; but if the status were raised, and if it were 
unders that the drawing-office was in reality the brain, so to 
speak, of the works, the place where the best positions were to be 
obtained, there would in time be no lack of good men to fill every 
vacancy. e rising generation of engineers would soon discover 
the qualities which were most sought for, engineers would be better 
educated, draughtsmen would be more practical, and managers 
would be highly skilled engineers, the result being shown in better 
designs, more skilfully carried out, and in a vast improvement, not 
only in the morale of draughtsmen, but in the tone of the profes- 
sion generally. At present the chief desideratum in a manager 
appears to be practical experience in carrying out work, a draughts- 
man being valued according to his previous experience in work of 
the same nature as the job in hand, the question of general ability 
being a minor consideration, as though the chief object in engaging 
a draughtsman was to obtain the designs of other firms. The ten- 
dency, as before stated, is for the draughtsman to get into a groove, 
becoming more limited in his experience and less practical in his 
ideas, and for the manager to me less of an engineer in the 
highest sense of the word, and more of a “ rule-of-thumb” man. 

Under the present circumstances, my advice to draughtsmen is, 
get as great a variety of work as possible whilst in the drawing- 
office, and to this end do not stay in one office too long, and get 
out of the drawing-office at the first opportunity. 

Manchester, March 29th. EXx-DRAUGHTSMAN, 








HEATING RAILWAY CARRIAGES, 

S1rr,—Will you allow me to call attention to a matter which I 
think your railway companies ought to seriously consider before 
the winter of 1886-7, I refer to the entire absence of any good 
system for the heating of their carriages. The only system in 

ngland that I am aware of is that of the ordinary foot-warmer, 
which is almost ignored by most of our companies, and which at 
its best is practically a failure, besides being most injurious to 
health. Why should we, who think we rank first in railway 
accommodation, be among the most backward in the item of 
warmth in travelling? I am_not prepared to say what is the best 
system to be arrived at, or whether that in use on the German 
State railways, the Russian railways, or the trains of the Inter- 
national Service—Germany, Belgium, France—are without their 
faults, I know this much, that I have travelled in winter in 
Germany and France, when I have found the carriages so hot that 
it has been necessary to remove my second coat. In fact, over- 
heated carriages have their faults, but I think we could put up 
with the inconvenience of this, rather than perish with cold, as 
we have up to now with the system (?) that our railway companies 
adopt. CaALor. 

London, March 20th. 


COMPETITION IN SHIPBUILDING. 

Srr,—I have just read Captain Gambier’s article on shipbuilding 
in Italy; a few pages further on I find the statement that in 
France, Italy, and the United States shipbuilding is declining. 
So, as a mere looker on, I still incline to believe there may be 
some truth in the cry of over-production in this matter, But the 
story at the end of the article as to the super-excellent cheap 
German steel so exactly fits the statements recently made in your 
editorials, that Iam tempted to ask whether the English makers 
or the English merchants are at fault in this matter ; and whether 
the steel and workmanship that is enough for the engines of 
the Lepanto is too poor for her hull; and lastly, whether Messrs, 
Thorneycroft or Yarrow find it necessary to go abroad for steel 
when they propose cutting the record in torpedo boats? Any way, 
I thank Captain Gambier for Cavour’s ‘‘ Above all, be honest,” 

Kensington, March 30th. W.A.S. B. 








STEEL RAILS FOR ITALY. 

Sir,—The following is from the Journal of Public Works and 
poser published in Rome 24th inst.:—‘‘A tender has been 
received from a foreign firm for the supply of 27,800 tons of steel 
rails, at 118f. delivered at Leghorn. In 1873 the Italian railways 
had to pay 500f. per ton for steel rails. Such a large difference 
cannot be entirely attributed to improvements in means of produc- 
tion alone, but must be due to some extent to the industrial crisis 
generally prevalent in Europe. Such a state of things, in our 
opinion, renders the prospects of the manufacture of steel rails in 
Italy even more remote, and we doubt not but that the efforts of 
energetic men of busi in this direction will prove illusory, unless 
the Government intervene with a protective duty, such as has been 
im by Prince Bismarck in favour of German manufacturers.” 

07, Fleet-street, E.C,, March 26th. H. H. Spruurr, 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 20th. 
MERCHANTS and manufacturers have been much annoyed and 
interested for the past few months, over the unfair Custom House 
practices in reference to undervaluations. These difficulties are 
about being settled and more rigid and protective regulations 
will be established. The Gowen interests in the Reading Contests 
will in a few days announce their policy and programme. It is 
understood they will bitterly contest paella 2y bond-holding 
interests. The best prediction that can be e is that the Reading 
difficulties are no nearer settlement than they have been for years, 





and that a compromise is more improbable now than at any time. 
The stronger party refuses to yield to the weaker, and as Gowen 
has taken up the cause of the weaker side, it is likely the contest 
will continue, and probably result in foreclosure. The anthracite 
coal trade shows no signs of improvement so far as prices are con- 
cerned, but business is quite active. The accumulation at tide- 
water points to day is 1,250,000 tons. Purchasers look for lower 
prices and therefore refuse to stock up. The Reading Company will 
advance prices 15 cents per ton next week. A suspension is talked 
of at the mines, There isa general strike among the bituminous 
interests, affecting 20,000 men, and very little coal is coming from 
the bituminous fields. General business isin a rather unsatisfactory 
condition owing to strikes and other unfavourable influences. At 
the same time, the manufacturing establishments throughout the 
country are running full time, believing that the demand will soon 
reassert itself, and enable the manufacturing interests to 
distribute their accumulations without sacrifice. The strikes 
are drawing to an end. The iron trade has developed no 
special activity in any branch as furnaces and mill interests are 
well sold up. The report of the Metal cig 2 of this city, just 
published, exhibits a satisfactory condition of business, and trade 
prospects are spoken of as favourable. Several large engineering 
requirements are soon to be brought on the market for pipes, rails, 
plates, building material, as well as for merchant steel and crude 
iron. Steel rails are 35 dols. to 35dols. 50c. The demand for old 
rails has greatly fallen off. Interest in tariff agitation is subsiding. 
Neither side expects any legislation this spring, but the manu- 
facturing interests are a unit in position, and have canvassed the 
members of Congress pretty well, and have, it is believed, secured 
an opposition vote, that has discouraged the revenue reformers, or, 
at least, deprived them of all the enthusiasm with which they 
entered upon the discussion a month or two ago, A large amount 
of railway construction is to be undertaken next month, as bonds 
have been recently placed in this city for several hundred miles of 
road, to be constructed in some of the Southern States and in the 
North-west. A great deal of lumber, iron ore, and copper territory 
has been opened up, and the supplies of those products will be con- 
siderably coal during the coming season. Ore is high, and the 
bulk of the Lake Superior product esi sold, Large lumber on 
tracts are being placed for summer delivery. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
AN attempt to meet Belgian competition is the action which the 
Patent Shaft and Axletree Company, Wednesbury, is now pursu- 
ing in the laying down at great cost of a new steel rolling plant 
at its Brunswick Works, for the manufacture of channel and girder 
iron of large sections for engineering pores. The company 
hopes to have the new works ready in a few months, and the steel 

ill be a from its Monway Works near at hand, smelted 
upon the Bessemer and the open hearth basic methods. This 
will be the only works of this special character in Staffordshire ; 
engineers at present have to buy their supplies in much part from 
Belgium. 

The Ironmasters’ Association have appointed a special sub-com- 
mittee to deal with the question of the fraudulent marking of iron 
and the fraudulent manufacture of chain cables. The more the 
matter is investigated the more evident it becomes that this dis- 
honest style of trading is being carried on to a greater extent than 
was at first supposed. The secre of the Association states that 
he hears upon numerous hands of fresh instances of the mal- 
practices. There are ironmasters who have recently been in 
receipt of communications from shipping merchants, offering them 
any quantity of orders if they will only put a brand of some leading 
firm upon common iron intended, mainly for exportation, The 
circulars, too, issued by merchants, offering to supply consumers 
with the iron of the Earlof Dudley, Messrs. W. Barrows and Sons, 
and such A1 houses, at between £5 and £6 per ton for bars, have 
no doubt that the brand found upon iron supplied at such prices 
would be forged. 

The demand for iron has not perceptibly increased since last 
week, and in view of the quarterly meetings buyers are p i 








mingham, in a very short space of tims. It comprises thirty-eight 
machines, many of them of a most costly character, and puts the 
War Office to an expense of more than £3000. The contract 
includes fifteen single profiling machines, one double ditto, two 
slotting machines, one screw-cutting lathe, one drilling machine, 
three copy milling machines, one body or shoe drifting machine, 
one barrel spotting lathe, three rough turning lathes, four finished 
turning ditto, one sofa bush running apparatus, one planing 
machine, one large profiling machine for die sinking, one cutter 
milling machine, one shot drilling machine, and one cutter grind- 
ing ditto, These are for the most part of the patterns known to 
the trade, save where the ingenuity of the makers has introduced 
minor improvements, A 20cwt. steam hammer is also being 
made for the factory by Messrs. B. and 8. Massey, of Openshaw, 
Manchester. 

At a meeting of the Dudley Chamber of Commerce on Tues- 
day, a discussion took place on the circular sent out on the iron 
trade frauds, and the disreputable proceedings were fully com- 
mented on, after which the discussion was adjourned. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The rapid upward movement in Scotch warrants 
has during the past week lent some little excitement to the dull 
monotony of the iron trade in this district, but apart from this 
there is no very material change to report. The precise cause of 
the sudden advance on the Glasgow Exchange has been a somewhat 
agitating problem, for which it has been difficult to find any really 

tisfactory explanati As, however, I have pointed out in pre- 
vious ‘* Notes,” prices have been forced down to such an abnor- 
mally low point that they are very sensitive to any influence likely 
to operate for a rise, and in this instance the remotely probable 
effect upon trade here of the strikes in Belgium, and the renewed 
suggestions for a general reduction of the output of pig iron, seem 
to have combined to set in motion the upward movement in 
prices. The advance, however, not being backed up by any actual 
increase in the demand is wanting of the chief element of stability, 
and this is a fact which buyers here do not fail to i Here 
and there buyers who have been holding back show more readiness 
to place out orders, and so far as sellers are concerned, there is, 
perhaps, less eagerness to rg: the excessively low cut prices at 
which some brands of pig iron have been offered recently ; but the 
weight of actual business doing has been very small, with sales only 
practicable at extremely low prices, and the effect has been rather 
to unsettle the market, buyers and sellers being both uncertain 
what to do. ould, however, the upward movement of prices in 
Scotland be maintained, it will no doubt have a strong influence in 
bringing hesitating buyers into the market, whilst it may also 
bring out a good deal of buying on account of uncovered “ bear” 
sales, which would very soon force up prices here. 

There was again but a small business doing in the Manchester 
iron market on Tuesday, and prices were without material change 
from last week. For local and district brands of pig iron quoted 
prices remained at about 37s. 6d. to 38s. 6d., less 24 per cent., for 
delivery equal to Manchester; but in one or two moderate sales 
which were reported a little under these figures had to be taken, 
and there are still some ds of Lincolnshire iron which are 
offering at fully 1s. to 1s. 6d. per ton below these prices. What 
business there was doing in Middlesbrough iron was also at no 
appreciable advance upon late rates. 

Hematites still meet with but very little inquiry in this district, 
and any actual business offering is so small that prices are scarcely 
tested; nominally 51s. 6d., less 24 per cent., remains about the 
current price for No. 3 good foundry qualities delivered here. 

In the manufactured iron trade a tone, which if anything is 
rather more hopeful, seems to prevail in some quarters; but there 
is nothing in the market to indicate any actual improvement, and 
prices remain quite as Jow as ever, £5 per ton my Bg average 
figure for bars delivered into this district, £5 7s. 6d. for hoops, 
with local made sheets to be got a5 about £6 lus. per ton. 

Some of the tool makers report rather more inquiry stirring, 
but there is no appreciable increase of actual new work giving out, 
and with the exception of three or four large firms who are 
engaged on special work, slackness generally is still reported 
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operations wherever possible, 

Marked bars keep at £7 10s. to £8 2s. 6d., with some houses still 

quoting £7. Second-class bars rolled by the branded houses are 

10s.; ordinary sorts, £6; and common, £5 down to £4 15s, 
Hoops are £5 to £5 5s. for common sorts, and £5 15s. to £6 for 
superior. Tube strips are £4 17s. 6d. to £5. Sheets—doubles— 
remain at £6 to £6 5s., and lattens £7 to £7 5s. The usual differ- 
ence of 25s, which —— existed between singles and doubles 
has now almost wholly vanished. Wire rods are quoted £6 per ton 
for No. 6 f.0.b. Liverpool for export purposes. 

Consumers of native pigs offer as low a price now as 29s, for 
common pigs, which were recently commanding 32s. 6d. and 35s. 
per ton. ers declare that such prices mean a loss. Part- 
mine pigs are 35s. to 42s, 6d. 

The competition of Midland pigs is undiminished. Exceptional 
sales of Derbyshires are being le at as low as 36s, and 36s, 9d. 
delivered at railway stations here, while for other Derbyshire 
brands nothing less than 39s. at stations will be accepted. Many 
Derbyshire and re firms are selling at a full 2s. 6d. per 
ton loss, All-mine hot blast can scarcely command more than 
52s. 6d., since hematites are offered at 50s. to 53s, per ton. 

The notice which has been served upon the operatives at the 
works of the Staffordshire Steel and Ingot Iron Company for a 
termination of contracts is, I am informed, in a very fair way of 
being settled, by the workmen consenting to a reduction in wages 
of something like 10 per cent. The reduction of expenses has for 
some time been a growing necessity, if the works were to continue 
running, in the face of the sharp competition from other steel- 
making districts, 

Mr. Alfred Hickman, M.P., has just submitted in writing to the 
President of the Board of Trade, on behalf of the ironmasters, the 
alterations which they suggest should be made in the new Railway 
Bill which the Staffordshire deputation urged upon Mr, Mundella 
last week. Among other changes, they submit that an altogether 
new clause is required providing power for a trader to demand 
through rates over different railways and canals forming an 
unbroken chain of communication, and upon any such through rate 
being granted by the different companies interested, that the Com- 
missioners shall have power to determine its legality. At present 
only the companies, and not the traders, have power to make this 
demand. The traders also suggest an enlargement of Clause 24— 
which provides for a revised schedule of maximum rates as regards 
railway traffic—so as to include canal rates. It is declared that 
such revised schedule is quite as necessary for water ways as for 
railways. 

Some of the engineering concerns in this district are just now 
managing to secure exceptional rates from the London and North- 
Western, Great Western, and Midland Railway Companies for con- 
veyance to Liverpool and other shipping centres of special contracts 
which are upon their books. The carriers are showing wisdom in 
attempting to meet traders in this way, for it is only by extra- 
ordinary efforts aiming at economies first in one direction, and then 
in another, that engineering concerns are able to make both ends 
meet, 

The Small-arms Factory at gr perie| Birmingham, formerly 
owned by the National Arms and Ammunition Company, has now 
been acquired by Government, and, with a view to improving its 
capacity for output, it is undergoing large structural pie Sa 
and is — stocked with new machinery. As the old floors were 
not deemed strong enough for the heavy kind of work which is now 
to be undertaken, the building has been fitted with new floors, 
which are supported by strong iron girders, at a cost of some 
th ds o' ds. The order for machinery has just been 
executed by Messrs, Archdale and Co., of Ledsome-street, Bir- 








ughout all branches, with the tendency, as a rule, rather in 
the direction of lessened than increasing activity. 

Messrs. W. and J. Galloway and Sons, of Manchester, have 
undertaken the whole of the contract for the electric illumination 
of the gardens and fountains at the forthcoming Colonial and 
Indian Exhibition in London. I may add that at this exhibition 
the illuminations are to be carried out on an even more elaborate 
scale than at the Inventions last year, and Messrs. Galloway are 
putting down an entirely new b ye for the purpose. The engines 
are to be of the twin compound type, specially adapted for running 
dynamos, and for the illuminations a variety of lamps of 
different kinds are to be re The Galloway engines which 
were put down for the Health Exhibition and the Inventions will 
remain to drive the Canada section in the Colonial Exhibition. 
Messrs. Galloway have also received orders for engines to be put 
down in the Liverpool Exhibition precisely similar to those which 
they put down for the Inventions Exhibition last year. 

An improvement in pressure-reducing valves has also just been 
introduced by Messrs. Schaffer and Budenberg, which I may briefly 
notice. In this improved construction the throttle valve proper is 
combined with-a cut-off valve, adjustable by hand, in such a 
manner that the passages or ports of the throttle valve may be 
wholly or partly covered by the cut-off valve. By this means the 
area of the Lap 9 corresponding to the lowest position of the 
governor may be adjusted at will—that is to sey, a constant initial 
throttling may be obtained, while for the further and variable 
throttling, up to the complete closing of the throttle valve, the 
whole lift of the governor remains available. This improved con- 
struction consequently enables the same variation to be obtained 
while the valve is in operation as by exchanging an ordinary throttle 
valve for one of different capacity. 

In the coal trade a fairly steady tone has been maintained with 
the opening of the ronth. Although the current sales of house 
fire are only very small, deliveries on account of old 
orders still keep the collieries in most cases tolerably well 
employed, and there has been no announced reduction in prices, 
The tone of the market is, however, weaker if anything, and 
where concessions are absolutely n to secure orders sellers 
give way a little. Common round is, so far as the inland 
requirements for steam and iron-making purposes are concerned, 
continue in very poor demand, but there is a tolerably good ship- 
ping trade doing. Engine classes of fuel move off fairly well, but 
in the Manchester district supplies are rather a drug, especially of 
burgy, upon which a reduction of 5d. per ton in the delivered 
rates has been made this month. At the pit mouth prices average 
about as under :—Best coal, 8s. 6d. to 9s.; seconds, 7s. to 7s. 6d.; 
common house coal, 5s. 6d. to 6s.; steam and forge coals, 5s. to 
5s. 6d.; burgy, 4s. to 4s. 6d.; ordinary slack, 3s. to 3s. 6d.; and 
best sorts, 33. 9d. to 4s, per ton. 

The effects of the present depression of trade as regards the iron 
industry were very forcibly set forth at the annual general meeting 
of Messrs. Bolckow, Vaughan, and Co., at Manchester, last Friday. 
The report which was submitted stated that the depression had 
continued throughout the past year with increasing severity, with 
the result that pig iron touched the lowest price ever known 
in the history of the trade, Mr. H. D. Pochin, the vice-chairman 
of the company, adding that the price of pig iron had been 3s. 6d. 
3 ton lower than in the previous year, representing a loss of 

,000 to the company. 

Barrow.—There is no change to note in connection with the 
hematite pig iron trade. The demand is confined to a very few 
purchases which are necessary for immediate requirements of con- 
sumers, but apart from this there is no life in trade. The con- 
sumption of pig iron does not represent more than half of the 
maximum output of the district, and makers at present are mainly 
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indeed almost wholly, employed in the production of iron to meet 
delivery engagements entered into some months ago. Makers 
have in hand work which will furnish employment at the present 
rate of production for a few months to come, and therefore in the 
meantime they are not pressing sales at the low rates which are 
now ruling. Prices remain at about 42s. 6d. per ton, net at makers’ 
works, for mixed parcels of Bessemer pig iron, although in some 
instances sales are noted at rather lower values than these, but of 
course this is in instances where needy sales have had to be made 
to clear; 41s. 6d. is about the market price for ordinary hematite 
ig iron, net at works, but sales of this class of metal have of late 
nm more ordinarily limited, and as a matter of fact, makers 
are producing very little beyond the Bessemer qualities and the 
requisite spiegeleisen which is wanted for purposes of steel conver- 
sion. The demand for steel rails remains much restricted, and this 
will remain the case until the dissolution of the Railmakers’ Asso- 
ciation is accomplished. This cannot take effect until the second 
week in April, and then a better demand is expected to spring up 
alike for pig iron and steel, but p: ive buyers are expecting 
cheaper prices all round. Whether their h will be realised or 
not the next few days will show. Shipbuilders haye booked no 
new orders, and very few are offering. No change can be noted in 
the engineering ie, which is busy in the marine department and 
slack in the general branch. Iron ore finds a very poor market, 
but prices remain steady at from 8s. 6d. to lls. per ton net at 
mines. Coal and coke quiet, but in steady consumption. The 
tonnage of imports and exports at local ports is very low. 








THE SHEFFIELD DISTRICT. 


; ‘(From our own Correspondent.) 

THROUGH the kindness of a friend, who has been favoured by 
Mr. Charles Mclaren, M.P., with a proof—obtained from the 
Secretary of State—of a portion of the mining and mineral 
statistics of the United Kingdom for 1885, prepared by her 
Majesty's Ins; of Mines, an idea is obtained of the pro- 
duction of in the United Kingdom during the twelve months. 
The output amounted to 159,351,418 tons, as compared with 
160,757,779 tons for 1884, 163,737,327 tons for 1883, and 156,499,977 
tons for 1882. The number of colliers employed in these periods were 
respectively 520,632, 520,376, 514,933, and 503,987, the number of 
tons produced percollier being 306, 309,318,and 311. The uction 
of coal in Yorkshire was 18,497,778 tons against 19,220,144 tons in 
1884. For Derby, Nottingham, Leicestershire, &c., the weight 
was 16,963,684 tons against 16,080,682 for 1884. It will be noticed 
that the production of coal in Yorkshire decreased in 1885, as 
compared with 1884, by 722,366 tons, while Derby and Notting- 
hamshire show an increase in the same period of 883,002 tons. 
The miners’ strike, which caused a stoppage of about two months, 
accounts for the decrease in Yorkshire, as well as the increase in 
the adjoining coalfields, from which supplies were drawn when the 
pits in Yorkshire were closed. Yorksture, which gained in pro- 
duction a million tons in 1883 over 1882, now shows a less output 
a in 1882, which is not a satisfactory feature for South York- 
shire. 

The committee appointed by the Sheffield Town Council to con- 
sider the letter addressed to the Mayor in regard to the alleged 
fraudulent trading in Sheffield by 1 factors and manufacturers, 
held its first meeting on Monday, when a chairman was appointed. 
It is intended to be a very secret committee, the members having 
pledged to each other not to reveal their deliberations until they 
are presented to the Corporation in the form of a report. Mean- 
while our American and other rivals are making the most of these 
so-called “‘ disclosures.” The Chicago Tribune of the 8th ult. 
contains a letter, dated ‘‘ Sheffield, land, February 25th— 
Special correspondence,” headed ‘“‘ y at Sheffield,” with 
sub-heads running thus :—‘‘The Great Cutlery Manufacturers 
Playing Havoc with their City’s Reputation,” ‘ Importing 
Inferior German Goods and Re-exporting them as Home Manu- 
factures,” ‘‘Some Revelations that American Dealers will do well 
to Ponder Over.” This is the danger that was foreseen. Of 
course, no “ great” Sheffield firm does anything of the kind. The 
Sheffield cutlery trade with America is done by our best houses, 
who never had German goods inside their premises or falsely 
marked a knife in their lives. But the “lie” has got a start, and 
it will be hard to overtake it. German rivals are at the same 
game, and all this because a few instances are supposed to have 
been found where factors or makers were not careful to distinguish 
between Sheffield and German goods. There are, it is feared, 
tricks in the cutlery as in all other trades; but the buyer who is 
willing to pay a fair price for a good article can yet rely on 
Sheffield cutlery, which, as an industry, will compare favourably 
in honest and upright dealing with any other trade in the country. 

Some capital orders in military material have recently beea 
received here. One firm has been able to secure a contract for 
guns and gun jackets, and similar work, which will run up to six 
figures, and it is no secret that the same firm have excellent 
orders from a shipbuilding firm for propeller blades, crank shafts, 
and similar heavy goods. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE amount of business done in Cleveland pig iron last week 
was somewhat more than usual, and the prices i were 
slightly better than those which have recently ruled. At the iron 
market held at Middl bh on Tuesday the tone was still 


firmer, no doubt in sympathy with the rise in price which has 
taken place at Glasgow. Consumers were i willing to pay 
30s. 6d. per ton for No. 3 g.m.b., but makers hope for better 


things shortly, and hesitated to commit themselves to sell at that 
price. In most of the transactions which took place on Tuesday 
the sellers were merchants, and the price agreed on was 30s. 6d. 
per ton for prompt delivery. Only in one or two instances was 3d. 
less accepted. For delivery over the next three or four months 
31s. is now the usual price quoted. 

Holders of warrants are less anxious to sell, and have advanced 
their price to 303. 6d. per ton. 

The stocks at Messrs. Connal and Co.’s stores continue ually 
to rise. On Monday last the stock at Middlesbrough had reached 
209,787 tons, being an increase of 2594 tons. At Glasgow, on the 
—_ ay, the quantity held was 714,224 tons, or an increase of 

ns, 


Shipments have improved since the mild weather set in, but 
they are still below the average for the time of year. The quantity 
sent to foreign ports is especially deficient. The total pig iron 
shipped up to and including the 29th of March was 56,235 tons. 
The total for February was 52,754 tons. 

Finished iron manufacturers are no better off, and there is no 
present prospect of the works which are standing being restarted. 
Prices do not fluctuate much. The quotations on eeetey were as 
follows :—Ship plates, £4 10s. to 12s. 6d. per ton; angles, 
£4 5s. to £4 7s. 6d. ; and common bars, £4 10s. te. £4 12s. 6d. all 
free on trucks at makers’ works, less 24 per cent. discount. 

Notices were —_ up at ali the blast furnaces in the North of 
England on Friday last, stating that engagements with workmen 
would terminate on the 17th of April. This step has been taken 
with a view to obtaining a reduction of wages, but to what extent 
has not yet been announced. 

The directors of the North-Eastern, London and North-Western, 
Midland, Lancashire and Yorkshire, as well as of several of the 
other leading railways in Great Britain, are much exercised in their 
minds about the Bill entitled “‘ The Railway and Canal Traffic 
Bill,” just introduced into Parliament by Mr. 


of the Board of Trade. The Bill proposes a revision of traffic rates 


forthwith, the revised rates being subject to or veto them in 
eee rh of their success at Bombay, they also recei 
The great bulk of the pig iron for 


the of Trade. At any future time a new 


revision may take 
place by the same authority, should it be petitioned to that effect 


undella, President | w 





by any properly constituted public body or association of ieved 
pe by Railw directors are calling meetings of their share 
and debenture holders in all directions, in order that they may at 
once consider their position and decide on a course of action. In 
the convening ci they profess to invite consideration of the 
matter by their constituents; but it is quite clear from the 
somewhat heated nang they use that these railway 
directors have made up their own minds in a kind of panic, 
without much, if any, consideration at all. The designate 

of Trade ** con- 


the powers sought to be given to the Board 
fiscatory powers,” and ry f seek to invoke and direct t the 
promoters something of the horror and antipathy which citizens 


naturally feel towards robbers and bandits. e sudden volubility 
of these public administrators, as manifested in circ’ i 
and almost 





contracts will be brought from the Cleveland district, and the time 
allowed for the execution of the Bombay contract is about three 


ears, 
Several orders for vessels have been placed within the past few 
days with Clyde shipbuilders, but they were of comparatively 
small size. 


There is a somewhat more cheerful feeling in the coal trade. 
Large arrivals of vessels have taken place within the past few days, 
and an increase in the amount of the exports is expected. he 
shipments of the past week were 22,824 tons from Glasgow, 
1205 tons from Greenock, 9068 tons from Ayr, 3397 tons from 
Irvine, 7934 tons from Troon, 3202 tons from Leith, 7149 tons 
from Grangemouth, and 3987 tons from Bo'ness. The f.o.b. prices 
of coals at Glasgow are as follow :—Main coal, 5s. 9d. to 6s. 3d ; 
ell, 6s. 6d. to 8s.; splint, 6s. to 6s, 6d.; steam, 7s. to &s. 








shareholders’ meetings, contrasts most strikingly, 5 , 
amusingly, with the lofty quietude and dignified reserve with e Clyde shipbuilding trade bas been quiet during the part 
which they have hitherto wont to receive applications for the | month, the total tonnage launched having been 8158. An idea of 

d of gri relating to traffic rates. Sir Bernhard | the present state of the trade may be had from the subjoined 
Samuelson, in his recent to the Association of the Chambers | figures of the comparative amounts of tonnage placed in the 
of Commerce oe a . liom, says age after the — water :— ties inde , 
investigation he failed to fin rinciple regulating railway : arch, quait r. 
ale ‘the haphazard porte traffic managers of what une V — o— — Foye) 
the c will bear.” If there is water or other competition than 1885 ea a ae: ae ** Sala 
a low rate as given; if there is no competition, then woe betide 1884 a an ae ** 62;760 
a. on ian - P ed ees. mere «eee Sem 

it comes that merchandise rates vary from “6 of &@ penny | In previous years the tonnage was smaller than in 1883, but we 

to 5d. per ton per mile, and on the average are far above conti: equine So go beck for a very considerable number of years before 
nental rates. Now it is this sort of thing which freighters, acting | we find it so low as in the past three months. 
singly, and in bodies, have long endeavoured to persuade railway 
directors to modify. But to a great extent they have endeavoured 
in vain. Now that trade is uni d attention is 


y 

naturally directed to everything tending to prevent a revival. 
Rates which, though unduly high, might be tolerated in good 
times, cannot be tolerated in bad ones. Hence Mr. Mundella’s 
new Bill. It is brought forward in the interest of the public, 
with whom the railway companies appear to be much at 
variance as to their respective rights. The term “confiscation” 
may be by both sides. Had not the companies, 
through their officials been systematically demanding and takin 

more than they ought whenever they thought the “traffic woul 

bear it,” the present Bill would not have been necessary, and 
would never have been t! tof. Unduly high rates where the 
public cannot resist are y instances of ‘‘ confiscation,” if that 
term is ever applicable at all; unless, indeed, railway directors 
think they have a divine right to a monopoly of the term as well 
as to the traffic on their particular routes. e flutter which has 
taken possession of the railway mind and has made it for the 
moment forsake its customary dignified taciturnity and take to 
almost indiscreet volubility, has revealed in an amusing manner 
the railway administrator's views of his company’s rights. 
That view seems to be that railways should be conducted just as 
private enterprises are—namely, solely or mainly in the interest 
of the firm or company conducting them. But private companies 
and firms have not the advantage of Acts of Parliament to shield 
them from competition. Indeed they are fully subject theret 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE was a ny ye of coal from Cardiff last week, an 
excess of close ry 30,000 tons over the exports of the previous 
week, and still the prevailing feeling at Cardiff is one o gloom. 
On all sides, from shippers, coalowners, and railway pa the 
comment is the same, ‘‘ Times unbearably bad.” I could give a 
py oy ore startling list of collieries wor ing the best steam coal 
in the Rhondda and other places, where it means unceasing loss to 
the coalowners and almost starvation to the men. Some of the 
ieries—Caedcoe and Ocean, for instance—which have invariably 
been in - work when the coal trade has been quiet, are now 
scarcely doing anything. It is the same in house coal valleys. In 
the Rhymney Valley this has been the case for several weeks, 
Gwerna colliery is quiet, and look where one will, semi-stagnation 
is the prevailing feature. 

There is another bad item, too, coming into account. Hitherto 
prices have been tolerably firm, and I have heard even of stiffness 
in price, caused by the small output; this especially in small 
steam. Coalowners, too, seeing that only a limited cently of 
best three and four-feet was sent to bank, were naturally able in 
cases of necessity to exact even slightly improved prices. Now 
this is and firms, in order to secure business, are lowering 





and are thereby held most effect in check if too y of 
gain. Railway companies, on the other hand, are specially pro- 
tected by Acts of Parliament. They have practical monopolies in 
their own districts as — carriers; and this advantage is 
given them by the public, acting through their representa- 
tives in Parliament, in consideration of their submitting 
themselves to parliamentary trol, and ducting their 
operations in the public interest, and for the public 
Railway directors are, indeed, or should be, trustees for the pub- 
lic, who are their employers, and only after competent tribunals, 
such as the Board of le or the way Commission, are satis- 
fied that all reasonable public demands have been attended to, have 
they any right to amass wealth for their shareholders. Viewed in 
this light it is clear that all Mr. Mundella’s Bill proposes to do is 
to restore to the public that proper control of railway and canal 
traffic rates to which they have a right, in return for the special 
rivileges accorded by Parliament, but which right has not hitherto 
n sufficiently exercised by them, and which has been virtually 
ignored by the companies. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market was very excited in the beginning 
of the present fo Warrants were not to be obtained, and the 
consequence was that prices advanced by Tuesday afternoon to 
41s, cash, being a rise of 2s. 10d. a ton as compared with the rates 
current that day week. Two brokers having found it impossible to 
cover their “‘ bear” accounts were obliged to suspend payment, and 
after the intimation of their stoppage had been made a sudden re- 
action occurred in prices. These occurrences confirmed the im- 
pression formerly entertained that the upward movement in prices 
was largely due to the state of brokers’ accounts, and in a very 
small degree, if at all, owing to legitimate trade influences. At 
the same time the labour strikes in America and on the Continent 
have undoubtedly had their influence in imparting a more cheerful 
tone to the market, and this feeling has been heightened by the 
effort of the British Iron Trade Association to bring about an agree- 
ment for the curtailment of the output of pig iron. 
on inane ree pom m cab porte d a 

° e shipments o iron from tti uring the 
week ending Saturday last amounted to 6013 tons, as compared 
with 7142 in the ing week, and 10,877 in the i 
furnace has been relighted at Glengarnock, 


week of 1885. 
and there are now ninety-six in blast, agai ninety-two at this 
date last year. Up’ of 8000 tons have been added in the 
course of the week to the stock in Messrs, Connal and Co.’s 
Glasgow stores. 


Business was done in the warrant market on Friday at 39s, 3d. 
cash. On Monday the market was excited, with a very - 
ness up to 40s. 74d. cash. The excitement continued on Tuesday 
forenoon, when the cash price of warrants further advanced to 
41s., from which, however, there was a relapse in the afternoon 
to 40s. 14d., after the failures had been announced to which allu- 
sion has made above. Business was done on Wednesday at 
39s. 10d. to 393. 6d. cash, recovering to 39s. 10d. at the close. 
To-day—Thursday—transactions occurred down to 39s, 8d., but at 
the close 39s. 11d. was the cash quotation. 

The values of makers’ iron were affected by the state of the 

warrant market, and are higher, as follows :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No, 1, 45s.; No. 3, 42s.; Coltness, 
and 44s.; Langloan, 45s, and 42s, 6d.; Summerlee, 47s. 6d. and 
4%, 6d.; Calder, 47s. 6d. and 41s, 6d.; Carnbroe,.44s. 
Clyde, 43s. 6d. and 40s. 6d.; Mo d, 41s. and 39s.; Quarter, 
41s. and 39s. ; Govan, at Broomielaw, 41s. and 39s.; Shotts, at 
Leith, 46s. 6d. and 46s.; Carron, at Grangemouth, 48s. 6d. 
and 45s, 6d.; Kinneil, at Bo'ness, 43s. 6d. and 42s, 6d.; Glen- 
garnock, at Ardrossan, 44s. 6d. and 41s, fd.; Eglinton, 40s. 6d. 
and 37s. 6d.; Dalmellington, 42s, and 40s. 

There has been rather more doing in the shipment of manu- 
factured iron and steel goods from the Clyde. ose of the past 
week embraced £5300 worth of machinery, of which the ter 
part was sugar crushi lant, £7560; sewing machines, 500 ; 
steel goods, of which £18,500 were for railway sleepers and bolts 
for South A i £29, 


> and iron manufactures, 
cluding £7750 sheets, pipes, 
£8330 worth of similar goods 
The order for 50,000 tons of cast iron received by 
me nag beg and Co., of Glasgow, for the Bombay Water- 
to the firm wi a short time of a contract for 





contract for America, 


900 in- 

stoves, and plates for Brisbane, and | dea‘ 

with the addition pan for 8 dney. 
‘essrs. 





quotation e market is perceptibly drooping, and not for 
secondary coals. The best steam shows an : le difference 
in price in the course of the last few days, and that difference is 
on the wrong side, 

To add to the troubles of coalworkers, with only scant work, they 
have had a great deal to put up with of late with floods and storms, 
and the storms have ham the transport of coal wagons and 


— steamers, 
good.| J fear that all this portents financial difficulties to the weaker 


men, The wonder is that Wales has been so long and singularly 
free from iery breakdowns. Rumours are prevalent enough, 
almost too pre t for public confidence, 
The fifth annual meeting of the Miners’ Provident Fund was 
i = Le nein 2 Mr. ae poutine. Mr. Soa the secre- 
> the report, which was one of great interest and encourage- 
ment. At the close of the year 1885 the members numbered 
37,459, and the ordinary revenue of the society was £27,746, 
During the past year there had been 7805 cases of disable- 
ment, and ——— fatal accidents by which 141 members 
been killed. ese fatal accidents placed on the funds 
sixty-two widows and 117 children 
the 143 widows, and 


E 


and at the end of 
261 children were in receipt of 
annuities from the society. Amongst the who highly 
commended the society was the Bishop of Llandaff, who testified 
to the excellence of its aims, and the t vigour and success 
with which it was conducted. Mr. lor who ted the 
absence of Sir W. T. Lewis, who had founded the sliding scale 
and the Miner’s Provident Society, referred to the first institution 
as one in which employers and employed fought the battle of life 
together, and the record wherein they side by side fought the 
battle of death, and he reached the strong point of excellence in 
remarking that these 


against 
arrangement entered into 
matter of the Employers’ ity Act of 1880. The tendency 
to interfere is well marked, on the assumption that it would be 
better for the men so to do, but this is a fallacy, and the men know 
it. 

Tynybedw Colliery, Rhondda, has now been stopped six months, 
and the Rhondda collieries generally are suffering. On eye | 
eleven pits were idle, on Tuesday six, and when my d t 
there was about the same number. Bute Colliery has worked 
one day during the last two weeks. Colliers are planning emigra- 
tion in large numbers. 

Turning to the iron and steel trade, there are no signs of 
encouragement, though things are not quite so bad as represented. 
For ot Oya it has been widely rumoured that the converters and 
mills at Cyfarthfa were to stop this week, but though one con- 
verter has been stopped, and the other is being repaired, and 
some mills are less active, the principal reason is stocktaking, it 
being the end of the financial ga Cyfarthfa, Dowlais, Trede- 
gar, and Ebbw Vale are tolerably successful in getting a share of 
the small existing trade. 

It is only a question of time for all the old-fashioned ironworks 
to be swept away. In the course of a week or ten days Gadlys 
Ironworks, Aberdare, are to be brought under the hammer, and as 
the plant is of that excellent ny of cold blast iron which won 
the oe of Sir Wm. Armstrong, that buyers will flock 
there from all parts of the kingdom. ere are about 2000 tons 
of old castin low- blast e &e. A good deal 
dates from 1827-30, before the time when ironmasters began to 
alloy their metal with cinder. 

Kind industries are only moderately employed. The weather 
has told detrimentally on the tin-plate le this week, affecting 
exports; otherwise the tone continues fairly satisfactory, and 
prices are ined, especially for best brands. 

Last week 60,000 boxes of tin-plates left Swansea, and as only 
21,000 came into stock prices are assured. Ordinary cokes are 
13s. 9d, to 14s.; wasters, 1s. less; Bessemer, 13s. 9d. to 14s.; and 
Siemens command 3d. more. The dispute with the furgemen is 
likely to be compromised. Masters want to enforce a reduction of 
174 per cent. e men are willing to 10 per cent. Two failures 
in the trade are reported this week. Orders in this week include a 
lot of squares, as well as the ordinary coke sheet. 
losion occurred last week at the Werfa, causing three 


ths. 
There is a probable strike of -men and stokers at hand. 


engine 
Agitation is and at a late ing it was determined to 
resist the seduction that begin ‘Agsil lat” Like other olomen of 
workmen, these see no inconsistency in striking, though work is 
considerably diminished. I hope better counsels will prevail, A 
"1 eae teed wie wal oll Gadlys plant— 
a e P 

Messrs, Graham and Co, 
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NEW COMPANIES. 
Tux followingcompanies have just been regis- 
tered :— 


Mitis Company, Limited, 

n terms of an agreement of the 9th ult. this 

7 to from Thorsten 
Nealon elt certain inventions and patent rights 
for an improved method for castings in wrought 
iron or steel, and also to acquire from Henry 
Daniel Davies the freehold premises known as 
Hamilton’s Windsor Ironworks, situate at Gar- 
ston, near Liverpool, with the dock machinery, 





OTs eee of £200,000, in £5 


shares. The subscri are :— 
hares. 


8 

*W. Williams, Edgbaston, Birmingham, manu- 
Lc. oct 40 Se os es. eae . 067.40 
he ee Edgbaston, Birmingham, manu- 
H. -Wigein, M. P., Harborne, Staffordshire, manu- 


“ih A. W A. Ae Wisin, Harborne, ‘Staffordshire, manu- 
acturer a oa 
T. 8. James, gbaston, bank manager. al as 
G. H. Kenrick, gbaston, manufacturer .. .. 
W. A. Bolton, Edgbaston, iron merchant . 

The number of directors is not to be less than 
two nor more pew: five; ; qualification 200 shares ; 


eee ~~ = 





furnaces, plant, and fixtures belonging th 
It was registered on the 19th ult. with a capital 
of £250,000, in £10 shares, The purchase con- 
sideration is £30,000 in cash or 6 per cent. mort- 
gage debentures, an allotment to Mr. Nordenfelt 
of £124,750 in fully-paid shares, me an allotment 
of fully- -paid shares of the nominal value of 
£124,750 to Mr. Davies. The mortgage deben- 
tures refi to are to form part of a total a 
not exceeding £120,000, being a first charge u 
the whole undertaking of the company. A! ~~ 
the interest due upon the yp has been 
rovided for out of the annual net profits, Mr. 
Nordenfelt will be entitled to a royalty of one 
farthing per lb. weight upon a itis manu- 
factured under the said patents. The subscribers 
are:— 
*T. Nordenfelt, C.E., 5%, Parliament-street .. .. 
E. Bru-ewitz, 8, Prince’s-street, Hanover-square, 
private secretary 
W. R. Lunn, 6, Forest Drive, Leytonstone, ‘agent 
F. J. Norris, 69, Hinton-road, ra ieee 
Junction .. so 
C. Manbry, 39, Gospal street, Hoxton () 2. :: 
a. Mackenzie, 2, Wimbledon Park-road a 
J. 8. Lyall, 29, Ganonbury-square os ee 
The number of directors is not to be. lees than 
three nor more than seven; qualification, £1000 
in shares or stock; the first are Rear-Admirai 
William Arthur, C. ’B., omg the Hon. W. J. 
Colville, Mr. Alfred Giles, M.P., and Mr. T. 
Nordenfelt; remuneration, £300 per annum for 
each ordinary director, with an additional £200 
per annum for the chairman. Any director em- 
ployed as “‘special agent” may receive such 
further tion as the directors may deter- 
mine, 


ee 








Weighing Machine Company, Limited. 
This company was registered on the 24th ult. 
with a capital of £20,000, in £5 shares, to acquire 
the exclusive rights under provisicr al ~rotection 
No. 1968, dated 10th February, in so far as the 
same is ‘applicable to weighing mach ns, The 
subscribers are :— 


ee Davis, 23, King Henry’s-walk, on 


1 
G. Potts, 18, ‘George-street, EC., ; accountant. . 1 
J. A Greig, "22, Austinfriars, chartered ac- 


untant 

wi R. Woollven, Sutton, Surrey, clerk | ee 
F. W. Ann, 3, Broad-street-build 7 ‘merchant 
G. Pallan, 184, St. George-street, , engineer 
A. C, Dockeriil, 83, Winston-road, Newington 

green, secretary to a company ° 

Most of the tions contained i in Table A of 
the Companies’ Act, 1862, will apply. 


Ce oleae onl 





American and Continental Sanitas Company, 
Limited. 

This company was registered on the 18th ult. 
with acapital of £75,000, in £1 shares, to acquire 
and work the American and Continental patents 
- the Sanitas Company, Limited, upon terms of 

. seneee, of the 19th ult. The purchase 
aa eration is £5000 in cash and 25,000 fully- 
paid shares, and also one-third of the shares of 
any increase of capital. The subscribers, who 
render themselves liable for £1, are as - 


*W, ri. Bosanquet, 11, Queen Victoraatroct, 
tor. 


*D. Evans. se Wood- street, merc! chant ey 
M. Zingler, , 19, Bu oo nae Belaire Pari, 


the p determine 
remuneration. The pore omg denoted by an 
asterisk are the first directors. — purchase of 
the business, &c., is regulated by an agreement, 
the consideration being £90,000, payable as to 
£22,500 in cash, £22,500 in 5 per cent. mortgage 
debentures, being part of a first issue of 450 mort- 
age debentures of £100 each, and the balance of 
45,000 in fully-paid shares. Messrs, Wilfred 
Williams and Francis Williams are appointed 
managing directors for five years at a salary of 
£2000 per annum, to be divided as they may 
mutually arrange. 


Aycliffe Steamship Company, Limited. 
Registered on the 19th ult. with a capital of 
£24,000, in £75 shares, to acquire the steamship 
Aycliffe, of Middlesbrough. The subscribers are :— 


Shares. 

W. Hanson, Middlesbrough, ironmaster 1 
G. Chapman, Aycliffe, Durham, lime merchant .. 1 
W. Putnam, Darlington, forgemaster he. oe. an 1 
T. Putnam, Darlington, forgemaster .. .. .. 1 
. y, Catham, grocer OP Ee ae ae 1 
J. Constantine, Middlesbrough, ship store dealer 1 


W. Henderson, Middlesbrough, shipowner .. 

The number of directors is not to be less than 
two nor more than three. Most of the articles of 
Table A are adopted. 





Herts Steam Laundry Company, Limited. 
This company was registered on the 22nd ult. 
with a capital of £5000, in £1 shares, to carry on 
steam laundry works ‘at Harpenden. The sub- 
scribers are :— 


J. Wilsher, 42, Bygrove-street, Poplar, contractor 
R. Owen, jun., Croydon, sack manufacturer .. 
J. Hooper, 8, Oak- -lane, dock contractor i 

L. oo 29, Hind-street, Poplar, Arctic flower 


a. Chandler, 14, Wade street, Poplar, contractor 

T. G. Bowick, 5, Oak- -lane, Limehouse, electrician 

F. Bartlett, "15, per Villas, Richmond, 
laundryman 


tt 


. - e 0 


Registered without apectal exticles. 








ENGINEERING Society, Kuine’s CoLiecE, 
Lonvon.—At a general meeting held on Tues- 
day, March 23rd, the president in the chair, Mr. 
A. Collins read a paper ‘On Sanitary Houses.” 
The author commenced by stating the importance 
of this branch of engineering, and dwelling on 
the benefits accruing from a general knowledge of 
the subject. But in his paper he proposed to 
confine himself solely to the Be: escription of sani- 
tary appliances and their uses. After discussing 
the importance of the trap, Mr. Collins briefly 
touched upon the question of water supply, and 
then passed on to the subject of water-closets. 
These, it was stated, were first introduced into 
England during Queen Elizabeth’s reign by Sir 
John Harrington under the name of latrines or 
ajaxes, Many kinds were described, and among 
those mentioned were the flush-out combination, 
Pearson’s turn basin, Hellyer’s optimus, and the 
hygienic closet. The uses and modes of fixing 
were next explained of housemaids’ sinks, flush- 
ing tanks, baths, lavatories, and gullies, after 
which the "different systems of ventilation of soil 
pipes were considered. The syphoning action of 
traps placed one above the other, and all con- 
a to the soil pipe, was noticed, a working 
model being used by way of illustration, The 
systems of carrying away waste water were 
touched upon. Details were next given of the 





mpany AS DES 
*Major A. Wood, Abbey Wood, Kent, 1 ging 
director of a company . 
R. M. Cunningham, 114, Earl's-court: road, secre- 
tary toa a, 08 
ate-strect, solicitor aA 


A. W. Burn, 13, ; 
J. ©. Berry, Sa Paulet-road, Camb.rwell, clerk 


The number of directors is not to be less than 
three nor more than seven; qualification, £500 
of the nominal share capital ; the first are the 
subscribers denoted by an asterisk, who will after 
allotment elect Messrs, C. T. Kingzett and M. 
Zingler to serve with them. The directors are 
empowered to appoint from amongst themselves 
@ managing director and chemist at such re- 
muneration as they may think fit. The remune- 
ration of the ordinary rs will be £450 per 
annum, with an additional £100 for each £2 10s. 
per cent, dividend in excess of £5 per cent. per 
annum, 


Cowley’s Ship Share Company, Limited. 
This company proposes to acquire shares in the 
Eddiside Shipowning Company, Limited, the 
St. Patrick Shipowning Company, Limited, the 
Mirzapore Ship Company, Limited, and in 4 
other ship by 


Cowley and Co, It was registered on the 18th 
ult. with a capital of £10,000. i in £10 shares. The 
subscribers are :— 

P. H. Cowley, Liv shipowner : 

J. Pott, a 


WW. Lowe, 7, East India-avenue, shi 
.G. Harker, Stockton-on-Tees, 


“facturer 
G. it, Faber, 1 11 and 12, ‘Clement’s-iane, ‘under- 


W. D. Lioyd, 1, Bast India- -avenue, ‘shipowner a 


Mr. P. H, Cowley is appointed managing 
director, 


D. F. Tayler and Co., Limited, 

This is the conversion to a comanee of | ie 
businesses of D. F. Tayler and Co. 
Edelsten, Williams, and Co., of New Halt Works, 
Birm’ ingham, and 89, Newgate-street, London’ 
manufacturers of pins, hair-pins, general ond 
colour printers, manuf and rollers of 
copper, brass, and other metals, wire drawers and 
manufacturers, and galvanisers, It was registered 


ee ee 
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thods employed in laying drains, including a 
description a the Stanford joint, a model of 
which was shown, kindly lent by the agent, Mr. 
Henry Ough, C.E., 16, Austinfriars, The paper 
concluded with a few remarks on ventilation, 
— and the modes of locating leakages of 

ro — soil woh yo Numerous diagrams 
y snl ‘or the ustrated the paper, and 
a collection ae kindly lent by Messrs. 
Doulton, of Lambeth, were also exhibited. 

CopPER IN THE Unirep STaTEs.—The extraor- 
dinary increase which has taken place in the 
production of copper in the Uni States has 
completely revolutionised the European market, 
just as was the case forty years with the pro- 
duction of ~_* metals. In 1850 the copper 
mines pi from 40,000 to 50,000 tons per 
annum, but 1 the average production had reached 
120,000 tons in 1880, and is now just double. The 
Michigan mines have produced the largest quanti- 
ties, and the centre of the industry is now the 
basin of Lake ‘ego where there are twenty- 
six copper mines varying richness, the most 
important of which is the Hecla and Calumet 
mine, which contains copper in a state of almost 
absolute purity, its output for 1884 being about 
20,000 tons, ‘he mg industry in the United 
States is very nape the shareholders in the 
various mines received nearly three and a- 
half millions steatiog | in the way of Thividends — 
year. Next to the United States, poo 
Chili produce the most copper—about 40,000 tons 
each—Germany and Australia coming after with 
about 14,000 tons, while England, which a few 
years ago produced 15,000 tons, now has an 
output of only 3000 tons. Russia, Sweden, and 
Norway have an output of about 6000 tons, while 
a good deal of copper has recently been discovered 
in Venezuela, the consequence of this being that 
there has been a very great fall in the value of 
the metal, which, sold for as much as £120 per 
ton a few ee ago, is now worth little more ia 
a third of that at wa Owing to this great fall in 
the mines are being closed 
in New Seleunnden ani o California, their owners find- 
ing that it does not vod gd to extract the metal at 
its present price, and even in the basin of Lake 
Superior, the cost of deepening the — and the 
increased price of labour are making the business 
very much less profitable than it was. 





THE PATENT JOURNAL. 
Condensed from the ea th the Commissioners of 


Applications for Letters Patent. 
*,* When b pers tents have been ‘‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 


23rd March, 1886. 
yd Om Cups, H. J. Allison.—{J. 8. Hall, United 
t 


C8. 
be FraMework of Manumotive Carriaces, I. 
by Fixixa HANpiEs to BrousHes, A. Marr, Man- 


== Puirantso Ore for Smettinc, G. Chapman, 
4021. Or  ocinn, J. and W. Hamer, J. Hampson, and 
E. Crossley, Manchester. 
4022. Pipes for Transrerrino Grain, &c., A. Thomp- 
son, Manchester. 
a Dovus.e-cut Scorine Knire, &., J. Perry, Ban- 
ury. 
3 cen for Suapine Hat Brias, L. H. Hoyt, 
mdon. 
4025. Castors for Furniture, &c., 8. Farrar, Halifax 
4026. PortaBLe Lirrine BLock or ‘Horst, W. T. Eades, 
Birmingham, 
4027. Commecrine INDIA-RUBBER Pipes, J. Challender, 
Manchester. 
bee —e Venicies for Roaps, W. Kermeen, 
vi 


erpoo 

4029. Tups Exeanpers, W. W. Popplewell.—{ W. J. B. 
McHale, United States. 

4030. Removine Sotes from Coos, &c., B. Crossl. y, 
Halifax. 

4031. HEeaTING Bpenanes by Hor Waren, T. K. Ship- 
man, Leiceste: 

4032. Securtne ‘the Pickine Sprypies of Looms for 
Weavina, H. Almond, J. Turner, and L. Buo:hman, 


— 

4033. Brakes, R. Mercer, Glasgow. 

4034. spinDEs, T. L. Dalts y, Manchester. 

4035. ConruGaTED, &c., Sanitary Pay, E. Whaiing- 
ton, Wolverhampton. 

4036. Securinc Gemnpstones from Breakino, E. Chat- 
ham, Ruabon. 

4037. INTERCHANGEABLE Tarcets, &c., A. L. Winser, 
Brighton. 

4038. Srraikinc the Arc in Execrraic Lamps, C. 
Brown, London, 

4039. Curmney CowL, T. Pessel and H. J. Mills, 

ndon. 

4040. Pappep Horsesnor, C. D. Leng and R. J. 
Nicholson, Shettield. 

4041. Cork Boxino Macurves, J. Dakin, London. 

4042. Steamine and Dayine Soivutions, O. Klauniz, 


lax. 

4043. Bett Fasteners, W. W. Popplewell. (2. C. 
Smith, United States.) 

4044. Potes fur Lawn Tennis Nets, G. Lane.—(W. 
Herring and C. Braithwaite, United states.) 

4045. Macuines fur Manuractourine Ice, O. H. Castle, 


on. 
4046. Vapour Fuet, W. P. Thompson.- (A. J. Ambler, 
United mong 
4047. Vacuum Pans, A. B. Frenzel, London. 
a — A. J. Boult.—(A. 0. Tengvall, United 
tes. 

4049. GLoves or Mittens, H. A. T Skyrme, Liverpool. 
4050. Apparatus fur Makino Papsr, R. Hoirox, 


verpoul. 
= Open Enps of Sacks, &c., D. A. B. Murray, jun., 
iw. 

4052. Steam GeNERATORS and Enoaines, J. Neil, 
Glasgow. 

4053. C1GARETTE Papers and CIGARETTES, A. Crosbie, 
London. 

4054. PorTaBLE Biast Fuenace Pvant, C. L. Harts- 
feld, London. 

4055. ATTACHMENTS for VELOcIPEDES, J. Goldschmidt, 
jun., London. 

4 56. Borris, W. Luntley, London. 

4057. Vouttaic Pires and AccumuxaTors, P. Haddan. 
—(J. Crosse, France.) 

4058. TELEGRAPHIC RecorpInG INsTRUMENTS, A. M. 
Clark.—({ The New Haven Clock Company, U.S ) 

4059. FLusHine CLoset Pans, A. U. Henderson.—(C. 
Chorlier, France.) 

4060. Separators, L. Stewart, London. 

4061. Removing Pencit Marks, &c., F. Wittram, 
London. 

4062. TreaTMENT of Rancip Butter, J. Y. Johnson.— 
(C. Marchaud, U.S.) 

4063. Bags, C. Fuchs, London. 

4064. PRoPeLLina Boars, W. H. Hall, London. 

4065. Sprinc Hinass, 8. ‘Gerish, London. 

4066. InverTep Gas Lamps, D. W. Sugg, London. 

4067. Protective SHiE.ps, W. Tice aud C. Armstrong, 
London, 

4068. Praeparine Srearic Acip, J. Weineck, London. 

4069. TeLePHONIC Apparatus, J. E. Dann and J. Lapp, 
London. 

4070. CRYSTALLISED SuLPaaTe of Catcium, E. snd E. 
M. Arthur, London. 

4071. AgraTinc Brewers’ Wort, &c., F. Faulkner and 
W. Adlam, don. 

4072. TeLEcRAPHIC RecorDING InsTRUMENTs, A. M. 
Clark.—(The New Haven Clock Company, U.s.) 

4073, ADVERTISING, J. nay jun., Golcar. 

4074. ATracaine Burro J. R. Green and F. W. 
Plant, London. 

4075. Topacco P1pss, J. L. Hinde, London. 

4076. SpecracLe Frames, G. 8) r, London, 

4077. Tent, W. A. South, London. 

4078. Seep Dritus, A. M. Clark.—(H. L. de Lapparent, 
France.) 

4079. FIRE-EXTINGUISHING Apparatus, H. H. Lake.— 
(W. T. Montgomery, Uni -) 

4080. an Kates, H, H. Lake.—(C. Brinton, United 
States. 

4081. HARVESTING Macurnss, H. H. Lake.—(S. Johnston, 
United States 

4082. SurcicaL Stretcuers, &c., H. H. Lake.—( W. H. 
Johnstone, United States.) 

4083. WAaTER-WASTE PREVENTER, &c., A. Emanuel, 
London. 

4084. Lamps, T. C. J. Thomas, London. 

24th March, 1886. 
4085. Borer Freeper, E. A. Muskett, Enfield. 


4086. CONVERTIBLE Two or FOUR-WHEELED CARRIAGE, 
A. H. and W. Davies, Dudley. 
W. Clifford and G. Travis, 


4087. LanTEeRNS and Lamps, W 
Sheffield. 
re Courtine Apparatus, T. Mitchell, Skipton-in: 
ven. 
4089. Cueckinec Fares, H. Blamires and M. Horsfall, 
Huddersfield. 
4090. Connectine Hose Pipes to Taps, J. Challender, 
Manchester. 
4091. Drain Trap, C. T. Greenfield, Brighton. 
4092. Suarr Coup.ines, R. Tattersall, Manchester. 
=> Busks Led FasTENERS for Corsets, C. Long- 
tom, 
4094. Disriuime ‘Minera Ors, W. M. Fraser, 


G _ 
4095. OpgRatiNna Surps’ Sars, W. Reid, Glasgow. 
- Coneeerenen Macuines, J. Laidlaw and A. J. 


iw. 

4097. WricHINe Macuines, R. W. Brownhill, Aston 
New Town. 

4098. Securtnc ScarF Pins, H. W. Robinson, 

n. 

4099. Puriryine and Enricuine Coat Gas, A. Demp- 
ster, Elland. 

4100. Mow1ne and Rearine Macurnes, 8. B. Bamford, 
Uttoxeter. 

4101, Cumney Tops, 8. B. Bamford, Uttoxeter. 


4102. Sprcrau CuucKs for Latues, 8. Dixon, Man- 
chester, 





4103. Szrrine the TzretH of Saws, R. Elliott, New- 
cas! m-Tyve. 
4104. Borer and Pipe Compositioy, J, Taylor, 


Cumnock, 

4105. “ao VaLve Tap, E. K. Heaps and J. Willis, 
Sheffield. 

4106. Sarety Pins, H. W. Tonks, Birmingham. 

4107. Lusricatep Piston for Sream Enoines, J. 
Drury, Brighouse. 

4108. Apsustinc TuBEs on Guns, W. W. White and J. 
W. Lowden, Dundee 

4109. SautrLe Guarps for Looms, W. Dixon and F. 
Hibbert, Manchester. 

4110. Openino, &c., Mars Vatves in WATER-CLOSETS, 
A. Abbott, Birmingham. 

411l. WarerPRoor Garments, B. Cohen, Manchester. 

aay Izon TELEGRAPH Posis, W. KE. Pedley, Old 

mpton. 
4113, _—— Cuaptets used in Castinas, G. Dyson, 


4114. Bevensen, A. 8. Krueger, Lenzie. 

4115, Pranorortes, H. Allen, London. 

416. Friction sicNaL, &c., Boms, J. Farnsworth, 
Manctester. 

4117. Antiseptics and Disiyrecrants, A. L. Dussek, 
London. 

4118 IncanpDEscent Ececrric Lamps, C. Seel, London. 

4119. Carvine Fork Guarps, C. Bachh« ffuer, London. 

4120. Pxovoep Suove ts, T. N. R bson, Loudon, 

4121. Stays or Corsets, D. Davies, London. 

4122, Borr_e Stopper, G H Jones, Lond . 

4123. ream tnGs for Fatt Pipss, &., W. Sissons, 

4124 Commune FLower-stanp and TaBLe Lamp, C 
Kempton, London. 

4125. SHape Ho.pers for Oi Lamps, C. Kempton 


London. 

4126. VeLocirepes, J. Lee, London. 

4127, Brakes for VeLocipepes, J. Goldschmidt jun., 
London. 

41z8. Fastener for Winpow Sasues, T. Gardner, 
London. 

4 29. Cooxine Apparatus, E. Edwards —(J. Sabourdy, 
France 

4130. Recorpine the NomBer of MessaGes TRANSMITTED 
over TeLePHonic Circuits, J. D. Miller, Glasgow. 

4131. VaLves for RecuLaTine STEAM Pressure, W. 
Murdoch, Glasgow. 

4132. DyNaMo-ELecTRICAL Macuines, M. Bohdanecky 
and J. Nesetril, London. 

4133. ELecrric Arc Lamps, H. Pieper, Lond. .n. 

4134, Dust CoLLecrors. M. Martiu, Luudun. 

4135, er Gaseous FUEL to Fuxnaces F, Mo:th, 

ndon, 

4136 Branpinc Cicars, W. Hucks, London. 

4137. Uritisinc Waste Heat trom Csimneys, T. F. 
Veasey, London. 

413%, Revo.vinc Lamps, W. 8. Oliver, J. Roots, and 
E. K. Purchase, London. 

4139. OrDNaNCE, G. Quick, London. 

4140. Keysoarps for Pianos aud Oraans, 8. Stewart, 
London, 

4141. PHoroorapuic Lens Suutrers, C. Sands and J 
Hunter, London. 

4142. Warer-HEaTER, C. Tvope, London 

4:43. Motor Apparatus, H. H. Lake.—(H. Schnewer, 
France.) 

4144, Ain CHaMBeErs, &c., for TorPepors, M. Delmard 
London. 

4145. Motive Force for Drivinc Tram-cars, W. 
McArthur, London. 

4146. RecuLatine the FLow of Gas to Gas-BURNERS, 
W. T. and D. W. Sugg, London. 

4147. Uriuisine Exsrcruic Betts, E. Tuteur, London. 

4148. HypravLic Suears, E. Boehme, LiverpocL 

4149. Hypravu tic SHears, E. Boehme, Liverp.«1L 

4150. DirrxRENTIAL ACcUMULATOR, E. Boehme, Liver 


pool. 

4151. Frames for Writine States, J. and H. Owen, 
Liverpoul. 

4152. Ratsinoc, &c., Wespow Sasues, E. Brennan and 
Ww. G. W ‘illiiams, Liverpool. 

4153. FLUsHING APPaRaTus for WATER-CLOSETS, T. and 

. Holt, Liverpool. 

4154. Prosectizes for Fire-arMs, H. Studer London. 

4155, Dumpine TROLLEYs, A. J. Boult.—\G@. Warttinger 
and G. Kosenberg, Germany ) 

4156. SEEF->HEARING Moca, F. Y. Wolseley, 
Loni 

4157. Laores Surrers and Boots, W. Hemsl.y, 

mdon. 

4158. Preparation for Renovatine Hats, A. and FE. 
Samuel, London. 

4159, TaiTuRaTING CYLINDER, J. R. Alsing, London. 

4160. Houpine Doors, &c., ParRTLY OPEN, J. Osmond, 
London. 

4161, VENTILATING STOKEHOLEs, &c., A. Laing, London. 

4162. ARRANGING ELecrricaa ConpucTtors, W 

Christiani, London. 


25th March, 1886. 
4163. ReauLatine the Fiow of Gas Tar, A. Thomas, 
West Cowes. 
4164. Soupgrinc Merats, D. Brecknell and T. Mallett, 
Ashted. 


4165. Automatic WaTER-GavUGE for Steam BorLeRs, T. 
Crook, Preston. 

4166. Makino Woop Boxes, J. Magill, Manchester. 

4167. DistRiBUTION and ComposiTion of TypPgs, G. 
Chapman, Ediuburgh. 

4168. TrREaTMENT of Brewers’ Worts, W. Spencerand 
J. Jones, Liverpool. 

-_ —— Grain in Suips’ Hops, W. Goodwin, 

ver; 

4170. Seeans Brtxiarp Cus, A. J. Aspinall, Liverpool. 

4171. Mera.iic Bepsteaps, G. H. Horrell, London. 

=. HorsgsHogs, J. Willis and E. K. Heaps, Atter- 


e. 

4173. Ratstne the Pitz of Woven Fasnrics, J. R. and 
J. H. Atk: and W. A. Sutcliffe, Halifax. 

4174. a the Percentace of Sanp in Raw 
Corton, N. M. Bateson, London. 

4175. SAFETY Catcu for RaiLway CaRRIAGE WInDows, 
J. Holmes, Keighley. 

= Foxmine UnDULaTED Eposs in Cora, J. Kippax, 

4177. Fumsaces for the Propuction of Steet, J. W 
Wailes, Liverpool. 

4178. Fret Currers’ Work TaBLe and Dri, EF. 
Duckenfield, Northampton. 

4179, CaRTRO "RePeatina Puoto Dark Suivgs, J, D. 

illiams, Greenfiel 
4180. ComBINED es BrusHes, Mat, and Tray, 


ames, 
sl. — for Bursine -Petroteum, C. Holy 


4182. "en Ween, ©. Baker, jun., London. 

4183. CotLar Sit, 8. Barrett, Kei ghley. 

4184. Reriecror for Licutine the Outstwr of SHop 
Winpows, R. H. Burman, Birmingham. 

4185. HypRAULIC HAMMERS, A. igvinese, Liverp ol. 

4186. Fo.tpina PortaBLe Seat, K. C. Hope, Secar- 


borough. 
4187. Connectine Link for Jommne Cuarn CaBies, A. 
. Alien and H. Cavill, London. 
4188. Pistons and — for Stcrrine-boxes, A. T 
en and H. Cavill, 

4189. PowDER eutabenets, W. Whiteley, Halifax. 
4190. BaLance Swine or we. J. Bullock, Leeds. 
4191. Printers’ Quorns, &., A. . Marshall and T, 


ye, London. 

4192. FoLpING Tastr, R. C. Hope, Scar- 
borough. 

4193. Distance —s Fare Inprcator for Cass, &c., J. 
Newey, Birmingham. 

4194. AERATING DRAUGHT Ags, &c., W. A. How, New 
Malden, Surrey. 

4195, im and Hees for a &c., J. B. Walker 
and J. Horrocks, Southport. 

4196, —— Memnasen & for Fuske Watcues, M. W. 
Skelton, Liverpool. 

— Pressure Gaver, &c., E. F, Bamber, 

ndon, 
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4198. Se_r-actirc Mutzes and Twmvers, J. Drabble 
and H. B: chester. 


randon, Man ‘ 
4199. Fans for Lapres’ Usz, J. N. Kuhn, London. 
4200. Gop from Ores, &c, A. H. Ande:son and J. 
Noad, London. 

4201. Nicer Liouts, J. R. Greaves, London. 
4202. Sreermc-cEar, &c., A. Bowie, Li 
4208. Porirication of Szwacr, L. G. G , Liver- 

Protectine Sxrps’ Sipes, M. M. Kelcey, London. 
4205. Watrr-cavuce Cocks, W. Schumann, don. 
4206. Maxine Gas, E. on. 
4207. Anrmat Susstances, for Use as Foop, L. C. 

iw. 


Marshall, G y 

4208. Werr Sror Apparatus for Looms, D. Morrison, 
Glasgow. 

4209. Sprinc Canpie Lamps, R. F. Heath and W. 
Crook, London. 

4210. Borer Five Tuses, W. Arnold, London. 

#211. Hotpers for Leap, &c., W. F. B. Massey-Main- 

and y, London. 

4212. Wrearn or Frower Cases, H. Shearer, London. 

4213, Price Datvers, J. A. Menck, London. 

4214. Execrnic Barus, C. Wells, London. 

4215. Compration SHIpwRECK Recorper, C. Wells, 


on. 

4216. Carryixe a Case to SHore in the event of 

ECK, C. . ion. 

4217. Lire-savinc TorpPepo, C. Wells, London. 

4218. ORNAMENTAL ARDS Various Fisrovus 
Supstances, H. R. Minns, London. 

4219. Catmine the Sza, G. W. Mallet, London. 

4220. Heat for Gexeratine Stream, M. P. W. Boulton, 
London. 

4221. Rariway Sicnat Apparatvs, F. Dalby, London. 

4222. Enve Lopes, K. H. Pedrick, Massachusetts. 

4223. Exvevopss, K. H. Pedrick, Massachusetts. 

4224. ORNAMENTING Panets &c., A. E. Ryles, London. 

4225. Parstine Carriaces, &c., A. E. Ryles, London. 

4226. Wire Nerrinc, C. Mollman, London. 

4227. Pumps, W. C. Warren, on. 

4228. Receivine, &c., Cash Payments for TRaMcars, 
&c., M. T. Neale, London. 

4229. Douste Swine Doors, M. P. Ismay, London. 

4230. TeLecrapus, A. M. Rosebrugh jon. 

4231. Te_epnones, A. M. Rosebrugh, London.—15th 
August, 1886. 

4232. Tececrapns, J. Y. Johnson.—(4. M. Rosebrugh, 


Ca: 
4233. OsservaTory, M. Delmard, London. 


26th March, 1886. 
4234. Gas Enoines, P. Niel, London. 
4235. Grrpgrs, R. A. Stoffert and T. Dykes, Glasgow. 
4236. Appiyinc Stream Insecrors to PNEUMATIC 
Desratce Tupes, C. F. and T. Cook, York. 
4237. Puiprsc and Grixpisc Fisre, G. 
Gateshead-on- . 
4238. Horo.ocicaL InsTRUMENTS, . 
4239. Lapprrs, &c., A. W. H. Wood, Ullesth: ; 
4240. Maxine Wire Ropes, W. and G. Chappell, Man- 


er. 

4241. Inpicators for Macuines, H. Moon and P. 
imore, birmingham. 

4242. FeaTHERING PappLe-wHeEELs, A. C. Kirk, Glas- 


gow. 
4243. ORnNaMENTING Woopen Fxoors, J. Brierley, 
Halifa: 


ax. 
4244. Feepine and Feep-neatinc Apparatus, A. C. 
Kirk, Glasgow. 
4215. Woop and EaRTHENWARE Fvoors, J. Brierley, 


ax. 
4246. Grinpivc Meratiic Surraces, D. Johnston, 


wv. 

4247. Gas GenzRator and Bormer Furnace, B. H. 
Thwaite, Liverpool. 

4248. Berakrast, &c., Cooxine Apparatus, J. Steven- 
son, 

4249. Currine Out SHovet Piarss, &c., L. Wacheand 
R. James, London. 

4250. Propucixc Forcep Dravont, T. and W. 
Toward and J. Meek, Newcastle-on-Tyne. 

4251. Drop-DowN SMALL-aRMs, R. Chaplin, Birming- 


4252. Brusninc Macuine, W. A. Sutcliffe and G. 
Halifax. 


4253. Sertinc the Iron Fiances of Weavers’ WARPS 
and Sizrrs’ 8, J. Barnes, Hopwood 

4254. Strampinc Macutye for Boors and SHors, K. 
Johnson, Lei b 

4255. ENSURING an IMMEDIATE SUPPLY of WaTER to 
Water-cLosets, R. H. Little and T. Duncan, Tyne- 


—_—. 
4256. Surpe Vatve Appiiances, E. A. Slade, South 
Shields. 


4257. Cooxixc Apparatus, T. Shipton, Handsworth. 

4258. Raisine-cics, J. Walker and T. G. Beaumont, 
Halifax. 

4259. Powgr Loom Werr Srop-motion, R. Ackerman 
and W. Shore, Grimsbury. 

4260. Fiax Prerarivc Frame Rurpers, A. Dawson, 


ena. 

4261. — Lamps, M. Mercier, London. 

4262. Gas Encrxes, J. Ramsbottom, London. 

4263. Rakes, R. R. Riches, London. 

4234. ae or Decoratisc Biscuits, E. Herissé, 


on. 

4265. Percussion Fuses for Prosecriies, H. C. Seddon, 
London. 

ne ADVERTISEMENTS, J. Bradley, 


on. 
4267. Hzatinc Apparatus, J. Lockhart, Sheffield. 
4268. Batu Borers, E. Hadley and C. Darrah, 


London. 
4269. Hoops, &c., for Hawsom Cans, G. Finney, Liver- 


4270. Hawsom Cans, G. Finney, Liverpool. 
4271. ‘ScREW-DRIVERS, A W. Tipper.—{Z. 7. Furbish, 


o: States. 
4272. CURLING enn T. Crookes, Sheffield. 
4273. are Tre Cemenrer, A. C. Pemberton, 
4274. Envetore Opener, L. R. C. Hamber, London. 
4275. Dor and Dasn Pristinc Te.ecrapas, H. A. C. 

Seu and A. C. Brown, London. 
4276. Fine ALanu TeLecrapus, H. A. C. Saunders and 
ach Soon Eee, naan 

x iG THER, T. T. Ontario. 

4278. Openinc and Ciosinc Roap Garss, T. Gerrard, 


iw. 
4279, Sprine for Watcues, &€., C. E. Jacot and 
E. Bovy, London. ; 
4230. Execrro-Macyeric Apparatus for CURATIVE 
J. R. Chislett, London 


4281. Brick-mouLpIne Macurnes, W. Hellier, London. 
ey for Bewpinc PLaTe and SHEet Giass, 
. Ide, 
4283. Sarery Appiiances for WHEELED VEHICLES, 
Vincenzo, Count di Tergolina, London. 
4284. MouLpmc Breap, A. Pentzel, London. 
4285. R. N. Shaw and W. P. Wenham, 


4286, Rivertine Macutes, C. Litchfield, London. 
4287. AgrtaL Navicatiox, J. H. W. Stringfellow and 
on Sasi oo &c., Fasteners, 
im, CASEMENT, F. J. Walker 
and H. B. Worsey, London. 


4289. Drop-pown Smat-aros, J. ay London. 
4290. Guarps for CincuLak Saws, Willoughby, 


4291. Sarery Vatves, W. Bragg, London. 
Lamps, D. C. Defries, Londen. 
4293. Cookinc AprparRatus, J. Margets, London. 
4294. Saves and Stronc Rooms, J. M. Hart and J. W. 
Swann, London. 
4295. Support for Boots and Sxogs, J. J. Crocker, 
on. 


Lond 
4296. CLosina H. Codd, London. 
4297. Jack Tricks, J. Mosley, London. 
gy ee pay | A. ) Boult. — (4. 
‘inger a: . Rosenberg, Germany. 
. Sroprers for Borries, &c., A. J. Boult.—(U. 
Delporte, Belgium.) $ e 


4300. Penciis, N. 8. Burnell and R. W. Charlesson, 
London, 


4301. Converrers, E. London. 
4302. Or Borrtss, &c., J. Robinson, London. 


27th March, 1886. 


4308. Rartway Carrs, H. Barlow, Walsall. 

4304. TRousER ers, A. Dornan, London. 

4305. Paper Fastener, E. Orchard, Birmingham. 

— Burron Tanmuncs, H. Vollmer.—(Messrs. Elsass 
a 


Bocks, 
4307. Hats, &c., G. W. Wilson and E. Wilson, Man- 
chester. 


4808. Denrat Enornes, A. Kirby, Bedford. 
4309. Measurine Syourr, B. G. Faux, Hunslet. 
4810. Borrtes and Borrie-stoprers, W. Sherar, Bir- 


=. aTuRING ALconoLic Liquips, W. W. Crawford, 


iw. 
4812. Mixers’ Sarery Lamps, A. Howat, Manchester. 
4813. Comprnep Benzing Lamp and Cicar Currer, W. 


on. 
4814. Automatic Sypnon Cisterns, &c., J. Jaffrey, 
Manchester. 
4315. Honey Secrions, L. W. Stone and J. Perry, Ban- 


4316. Dryinc Cuoraes, W. H. Cartwright, Rowley. 

4317. Trousers Braces, J. Moynan, Dublin. 

= DovGH-KNEADING Macuines, W. F. Mason, Man- 
ester. 


4319. Weavine of “ Doooras,” W. Gadd, Manchester. 

4820. TRANSPARENT Ice, W. W. Nightingale, London. 

4821. Gas Encrves, E. T. Hughes.—({ W. Gavillet and 
L. Martaresche, France. 

4322. Srayine the Piates of Stream Generators, &c., 
A. 


. 

4323. Preparation of Fisrous Spun Mareaiat, B 
Fiegel, London. 

4324. Exvecrric Licutina, R. C. Hanrott, London. 

4825. CoLourtne Grass, &c., H. Norris, London. 

4326. BrusHes for CLeanine the Interior of Borries, 
A. J. T. Wild, London. 

43°7. CrrcuLaR Hosrery Macurves, B. Kerr, London. 

4328. ComBrinc Inpis-RUBBER, &c., 8. Banner, 
Liverpool 


vi 
4329. Boox-Brnpina, F. Schu! London. 
4330. Brick, &c., Waits, G. H. Couch, London. 
4831. Roormne Tires, &c., G. H. Couch, London. 
4832. Riper, &c., TrLes, G. H. Couch, London. 
4333. Sreer-cearine, J. H. Biles and J. McKechnie, 
—— 
433 ——— the Srpes of Capsutes for Borries, 
Cc 


3 on. 
4335. PeramBucators, J. A. Macdonald, London. 
4336. Breap and Biscuits, J. Montgomorie, Glasgow. 
4337. Bunpuine, &c., Straw, &., G. F. Redf 
(Joly- Michel, France.) 
4338. Steam Enoives, E. Dehaye, London. 
= Vatves of Encines, J. Gaskell, Man- 
r. 
4340. re Hamers, A. Beaudry and F. H. Cunning- 
on. 


, Loni 

4341. Fire-arms, J. G. Howard, London. 

7 ae Gear of VessEts, &c., R. 8. White, 
on 


4343. ComBINED Marcu sox and Cicar-currer, R. 
Gilders, London. 

4344. Invector for Steam Borer, &c., Furnaces, A. 
H. Smith, London. 

4345. Tippryc Bituiarp Cugs, G. R. Holding and D. 


ion. 
4346. Tanpem Tricycies, &c., G. Singer and R. H. 


London. 

4347. ADVERTISING Apparatus, T. Allen and T. M. 
Potter, London. 

4348. Necxtizs, O. Engau, London. 

4349. ComBusTIBLE Compounp, W. von Ruckteschell, 
London.—15th December, 1885. 

4350. CaANDLE-HOLDER, R. Sl: , London. 

4351. Comprsep Newspaper Stanps and Fixes, W. E. 
Bailey, London. 

4352. Votraic Batrerres, T. J. Jones, London, 

4353. Harnass, F. L. He . London. 

4354. Lirrmye Apparatus, H. H. Lake.—(Bohler Bros. 
and Co., Austria.) 

4355. Workrne and InreRLockinc Ports and SieNALs, 
W. Holland and W. T. Page, London. 

4356. ScREW-DRIVER, J. E. Tonks, London. 

4357. Haut Lamps, &c., J. Grubb, London. 


29th March, 1886. 
4358. ExtTrncuisHine Fring, J. Worle. 
4359. Foorsa.t, 8. E. Statham, Manchester. 
4360. Toncues for Boots and Sxoxs, H. Willis, Wor- 


cester. 

4361. Door Kwoss, J. Walker, Birmingham. 

4362. CouPLING Uncovurtine Wacons, &c , F. W. 
Trewhitt, J. Thompson, and W. Ormandy, Barrow- 


in- 
4363. Comprvep SHACKLE and: Swivet, L. G. Moore, 
Northam: 


4364. Gas or Ain Pressure Gauces, M. Piper, Oldham. 

4365. CanDLesticks, T. Briggs, Darwen. 

a F.oats or Buoys for Fisuine, &c., W. A. Smith, 

4367. 
Stock 

4368. Reservorn Pennoipers, M. Reschke and I. 
Leutner, London. 

4369. Cizanrnc Try and Terne Piares, T. H. Johns, 

on. 

4370. Wixpmitts, J. Griffiths, le. 

4871. Cricker Bat Hawn: G. H. White, London. 

4372. _— Gas Merers, J. wn and A. C. Fraser, 


on. 
a > agg ae Trines, bt + y G. - 
ward, Pye-Smi a A. 
Wells, London. 


4374. Scorrxa, REcIsTeRING, and Marxine, J. R. 
m5. Qrricas Instruments, C. E. M. Rohrbach, 

on. 

4876. Music-sToots, W. Hillman, W. H. Herbert, G. B. 
Cooper, R. A. Dalton, G. F. Twist, and A. Rother- 
ham, London. 

a Pacxine for Encore, &c., Guanps, J. Kirkman, 


4378. Sypnon Cistern, J. Barnes, East Dulwich. 
4379. ENING Or TEMPERING STEEL BuLueEts, &c., 
CT. Carley, London. 


Ww. 
i@ CrrcuLark Mitiisc Toots, T. Gare, 


4387. CoLourntne Matrers, H. H. Lake.—{A. Leonhardt 
and Co., Germany. 

4388. Ammonia Sopa, T. Capper.—(&. Pick, Austria. 

4389. Dyzrno and BLeacuine Corron, &c., J. Y. John- 
son.—{N. Lecomtte, France.) 

4390. Rotary Encine, J. A. Wade and J. Cherry, 


4391. TuRrasHiInc Macurnes, A. W. Mantle, London. 

4392. Tannin and VeceTaBLe Extracts, A. Morand, 
London. 

4393. Dismsrectant and Toret Paper Castivet, G. W. 
Johns, London. 

4394. Sec¥-actine Fire Aap, C. F. Hilkier, London. 

4395. AncuLAR Iron Frame Puarron, J. E. H. Col- 


clough, on. 

4396. Sotip Steer Sxart for Licut Dravont Ventcizs, 
W. A. Col London. 

4397. Srirreners for WEARING APPAREL, J.G. Ingram, 
London. 

4398. Dexrrivg, A. Rossi and C. Hellfrisch London. 


4399. Tramcars, &c., J. Menzies, London. 
4400. Propgtiinc TorPepo and other Veserrs, L. 





4401. TELEPHoNEs, EB. Edwards.{B. A. J. Rosoor, 
France.) 





4402. Recenerative Hor-siast Stoves, B. Ford and 
J. Moncur, @ Ww. 

4403. Srrainers for Wrre Fencrna, W. Orr, Glasgow. 

4404, Lusraicatine Compounp, J. L. Wade, Glasgow. 

ag By we eg Fire and Savine Lirr, &c., J. F. 


) jon. 

4406. Borers, &c., W. Schmidt, London. 

4407, Evecrric Arc Lamps, F. Thornton, London. 

4408. Sewrnc TurmeBces, A. G. Brookes.—(W. H. Burns, 
United States. 

4409. Axe or Saart Bearrinas, J. Gibbons, London. 

4410. CenrrirocaL Apparatus, E. F. M. Farcot, 


on. 

4411. ENAMELLED &c., W. N. Sears.—(J. 
Cesar, United States.) 

4412. — Boxes for Evecrricat Conpuctors, 


. a. jon. 
4418. Arm Guns, A. ‘deme Flurscheim and 
Bergmann Germany. or 
4414. Beam Enoines, A. M. Clark.—(&. Fourlinnie, 


nce. 
4415. Cyvcrometrrs, T. W. Short and W. J. Mason, 
London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


.949. Meratiic Fetty ror WHeets, James W. 
Haworth, Decatur, IU.—Filed November 10th, 1885. 
Claim. —In wheels, the combination of felly ¢, 

concave in cross section, cross braves ¢ /, embossments 





aon braces ¢ f, and tire d, having longitudinal concavity 
6, as and for the purpose set forth. 


334,978. Traction Enorne Edgar Penney, Waynes- 
borough, Pa.—Filed November 27th, 1885. 

Claim.—(1) A gear frame or casting which connects 
the outside edges of the fire box sheet, and which has 
for the axle and counter shaft, and a seat 

upon which the bed of the engine is supported, sub- 
stantially as shown. (2) The combination of the boiler, 
the sheet B, the gear frame or casting, which is bolted 
between the ends of the sheet, and which is provided 
with bearings for the counter shaft and axle, substan- 
tially as set forth. ) The combination of the boiler, 
the sheet B, applied thereto, and the casting or gear 
provided with the flan G, to support the 
frame in position, and which e is provided with 
bearings for the shaft and axle substantially as set 


334,978} 





engine bed, suitable th it, bearings for 
nb counted chat end tale, a4 the jugs or projections 
R, substantially as shown. (6) The com of 
bed provided with X at one 

support for the rear end of the engine 
ane, Soe beaten, He Seeing S, sows Ge Suter eee 2 


“Ss 


boiler, fram 
provided with a bearing upon rough i 
the 





335,172. Cut-orr VaLve, George W. Anderson, West- 

port, Ind.— Filed May 25th, 1885. 
Claim.—(1) An automatic steam 

cut-off valve, located within the exhaust chamber of a 

valve, substantially as set forth. (2) The com- 

with a sliding valve having ad 

jection inits exhaust c! ber, of a pair of 

seated in said proj and 


open close an exhaust, substan 
(8) The combination with a slid 
steam actuated bloc! 
exhaust chamber of the valve, and adapted to open 


and close an exhaust port substantially as set forth. 
(4) The combination, with a cylinder provided with 


one exhaust and two steam ports, and a sliding valve, 

of by and ada to itely 

form a steam joint and an exhaust space, su’ tially 
335,172) 


SN 


N S dX 
SN 





335,188. Bauawcep Rotary Vatve, John 8. Glenn, 
Chicago, IU.—Filed November 6th, 1885. 

Sat ee 

g ca ive i 

j betantially dcectibed, | for 


q, as 








the purpose specified. (2) The combination with 
conti bored casing A, having ports g g! and cavities 
h h}, of valve B, having shoulder o, ports i i and jj, 
and cavities g, as described. (8) The combination, 
with casing A, having ports g g' and cavities “A hi, 
and with valve B, having portsiijjand cavities ¢, 
of intermediate bearing strips r, in either casing A or 
valve B, all substantially as and for the purpose 
described. (4) The combination, with conhenily bored 
casing A, having ports g g, and cavities A h}, of valve 





B, having chamfered end p, ged i iand jj, and 
cavities g, as described. (5) The combination with 
A, of valve B, having i and j, and cavities 
q@ pair of diametrically opposite cavities commu- 
nicating through ch ls 8, bstantially as and 
for the purpose set forth. 
335,418. Mitistonx Busu, Daniel A. Bellows, Mulberry 
Ga.—Filed July 16th, 1885, 
Claim.—In a millstone bush, the combination with 
a frame and the spindle C, journalled therein, of the 
rollers journalled in the frame and bearing against the 
spindle, said rollers having reduced ends, the adjusting 








blocks having flanges /, wedges bearing against the 

outer sides of the blocks, and nuts to en the 

threaded ends of the wedges, substantially as set forth. 

335,317. Freep Warer Heater, Frederick Shickle, St. 
Louis, Mo.—Filed April 27th, 1885. 

Claim.—(Q) The combination of the tubes C, the 
chamber D, the pipe G, the shell E, and the steam 
inlet H, said water discharge pipe passing out through 
said steam inlet, substantially as described. (2) 
combination of the cham AD, the tubes C, the 

ipe G, the shell E, and the steam inlet H, said water 
Sischarge pe passing out through said steam | 
substan ly as described. (3) The combination o 


rs —th 


J 


ubes C, the chamber D, and the pipe G, said pipe 
vo te wound ly or ‘wholly around. the tubes 
before being carried out of the heater, substantially as 
described. (4) The combination of the tubes C, the 
steam space F, the chamber D, and the pipe G, 
said pipe being extended from the chamber D, down- 
ward through the steam space toward the lower end 
thereof substantially as described. 

,325. DyNamo-ELEcTRIC MacHINE or Motor, 
806 Fintan L. Voelker, Morton, Pa.—Filed June 15th, 


1885. 

Claim.—In a dynamo-electric machine or motor a 
cylindrical armature made up as set forth, from sheet 
iron plates or discs having an electrical or mechanical 

lating of diamagnetic material, as described, and 
eld or secured together upon their shaft by suitable 
clamping devices, the whole constituting an armature 


mY 
7 


N 


\ 
‘ye 


\ 





S 


body made up of te or individual in 
contact with one an , 80 that the armature shall 
schasiting wile the Huse of magectio teres, ox 

6 magn lorce, mag- 
netically subdivided by films of di metal 
each united on one side with a disc or plate of iron, 
and having its other side constituting a plane surface 
resting in contact with a separate plane surface to 
make a plane of subdivision. 


y; 
Z 


o 
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SIMPLE FORMUL FOR STEAM ENGINE 
CALCULATIONS. 
By Proressor W. OC, UNWIN, 

PropaBty in no branch of science are the relations of 
the quantities involved more accurately established than 
in thermo-dynamics. The laborious researches and the 
brilliant generalisations of Joule, and Rankine, and 
Clausius, and Zeuner, and Hirn, have placed the theory of 
the steam engine almost at the head of physical problems 
completely subjected to understood mechanical principles. 
But more than this: Long ago the accurate and remarkable 
experimental researches of Regnault, almost unexampled in 
completeness and carried out with exceptional resources 
and with unchallenged manipulative skill, determined all 
the physical data necessary for the application of the 
theory to various conditions of actual work. In fact, the 
whole action of steam in the steam engine can be reduced 
to exact calculation so far as the conditions existing in the 
engine can be precisely assigned. That there is still some- 
what of a gap between the thermo-dynamical theory of 
the steam engine and the facts of experiment and experi- 


ence, is due to complexities, introduced by such causes as d 


leakage at valves or piston, of which quantitative estima- 
tion is impossible, or still more to such causes as the as yet 
imperfectly understood action of the conductivity of the 
walls of the vessels in which the action of the steam 
occurs. It is not to these more recondite obstacles in the 
path of the student of thermo-dynamics that the present 
r refers, but to a much smaller and less important, but 
irritating, obstacle to progress, and that is the incon- 
venient form of the expressions for the physical laws on 
which every calculation depends. In spite of the com- 
pleteness of the theory and the adequacy of the determi- 
nation of the physical data, the laboriousness of thermo- 
dynamical calculations is ter than that of any other 
kind of engineering problem. The whole theory of 
elasticity, for instance, rests on the simple law that stress 
is proportional to strain, and having determined two or 
three constants for each material, every ordi problem 
can be solved. But in thermo-dynamical calculations we 
cannot fall back on equally simple data or an equally 
rational rule. 

The relations of pressure, temperature,and volume, which 
form the necessary experimental basis for calculations in 
thermodynamics, are at present—except for ex- 
— only in empirical formulz of inconvenient form. 

ost treatises contain quite a small number of inde- 
pendent — expressions, about the trustworthiness 
of each of which a student must satisfy himself separately, 
and from amongst which a selection of one has whee e 
in each case which arises, If this is to some extent 
unavoidable, it may be granted it is embarrassing, and it 
is worth examining how the difficulty can be minimised. 

Relation of pressure and temperature of saturated vapour. 
—In a very large number of calculations we require to 
know the relation of the pressure and temperature of 
saturated vapour. For this relation no rational law is 
known. Regnault’s researches supply data extending over 
a range of temperature from — 30 deg. to + 432 deg. C., 
a range in excess of practical requirements, But we can 
only make use of these data conveniently when they are 
embodied in a formula. For practical calculations an em- 
pirical formula would satisfy all requirements, provided 
only it fitted the data with accuracy sufficient for practical 
purposes. Adopting a suggestion of Biot, Regnault found 
a formula which fits the experimental data with quite 
remarkable exactness. That formula is of the form 

log. p =a + bat +cB 
where p is the pressure and ¢ the temperature reckoned 
from an arbitrary zero. If all that was n were 
the determination of p from ¢t, Regnault’s formula would 
answer all purposes in spite of its rather inconvenient 
form. But this is by no means the case. Regnault’s 
formula does not help us to get ¢ when p is known, and 
although Zeuner with very great labour has calculated 


values of Ss , the calculation is too laborious for ordinary 


pa 
still 


engineers or for students. A simplerformula,and one nearly 
as exact, was obtained by Rankine, in part from a theo- 
retical investigation ai he terms the centrifugal theory 
of elasticity. But he was obliged to add an empirical 
term to his equation to make it fit the data. Rankine’s 
formula is 

> 


Pere lin 
log. p = a tee 
where ¢ is the absolute temperature. This equation gives 
an inverse quadratic expression for¢ in terms of p, though 


not a very convenient one, and the value of 7P though 


cumbrous, is more easily used than that derived from 
Regnault’s formula. (See Rankine’s Scientific Papers, 
p. 422). Long ago Hirn pointed out that, as for saturated 
vapours there is a definite specific volume v for any given 
_, p or temperature ¢,any one of these quantities must 
a function of either of the other two without reference 
to the third. But with Rankine’s equation we cannot 
express in any simple form the n functions of 
pressure, temperature, and volume in terms of one of these 
quantities — For instance, Rankine gives 
Po B, 2% 
eOP = 23026 p (44. 
where both p and ¢ appear on the right-hand side. We 
cannot replace p without making the form of the equation 
unmanageable. 

Of course no absolute difficulty arises. The calculations 
can be made though withsomelabour. But the awkward- 
ness of form of the original empirical equation does intro- 
duce some complexity in the calculation, and in the case of 
students some confusion of ideas. That this is so appears 
from the fact that all treatises on the steam engine contain 
— extensive tabulated values of the functions ¢, p, 


a? required. Such tables reduce very much 
the arithmetical labour of calculation and conduce.very 





greatly to accurate work. But it must be remembered that 
in using such tables recourse must generally be had to 
interpolation, and that increases the labour and somewhat 
diminishes the accuracy of the calculation. 

Now in all practical calculations there is a degree of 
accuracy which must be attained, and a refinement of 
accuracy which is entirely unnecessary. The observations 
on which calculations must be based, the steam gauge 
pressure, the indicator diagram area, the measurement of 
the feed-water and the condenser discharge, and so forth, 
are themselves accurate only to a certain degree of 
approximation. Hence it appeared that something of the 
extreme accuracy of Rankine’s or Regnault’s equation for 
the relation of p and ¢ — well be sacrificed, if only an 
expression could be found, simple enough to be introduced 
into the various thermo-dynamical equations to reduce 
them to a form in which they could be easily calculated. 

The author has given such an expression in a paper read 
before the Physical Society, with a detailed comparison of 
the values it gives with the values obtained by much more 
laborious calculations. For that comparison it was con- 
venient to use Zeuner’s tables, in which the presssures are 
in mm. of mercury and the temperatures in Centigrade 
Here it is only pro to give the formule in 
English measures, with a few calculations sufficient to 
show their degree of accuracy to practical engineers. 

Formule jor the pressure and temperature of saturated 
steam. —The equation which will be used is of the form— 


log. p=a-*, (1) 
which gives the inverse formula 
1 
t= (tgp) g teewe tel (1a) 
Let p be the absolute pressure in pounds per square 


inch, and ¢ the temperature reckoned from — 461 deg. Fah. 
Then the constants which seem most suitable for the range 
of temperature in steam engine calculations are— 





log. p=5'8031 - 15,200  1hite nee Srtn 
the logarithm being a common logarithm— 
5, v8 
t=(se031 lox) te (2a) 


The following table gives a few values calculated by 
these _—— and the corresponding values in the care- 
fully calculated table in Cotterill’s “Steam Engine.” 








Temp. | Tem Pressure in prossure — | = bee 
Fah. abeol, | per eq. in, | PY Ba-@) | pa. (), Eq. (2a). Eq. (20). 
100 | 561 | 0°942 | 0°953 +7011) 560°7 | -0°3 
150 | 611 | - 3:707 | 3°706 | --00L| 611°0 0 

212 | 673 | 14:70 | 14°62 | --08 | 673°3 | +0°3 
250 | Til | 29°88 | 29°67 | --21 | 7115 | +05 
300 | 761 | 67°22 | 66°82 | --40 | 761-4 +0°4 
350 | Sli | 135°11 | 134-62 | --49 | 811-4 404 
400 | 861 | 247-75 | 247-70 | --05 | 861°0| 0 

432 | 893 | 350°73 | 35150 +°77 © 892°8 | -0°2 





Here the agreement from 11b. absolute per square inch up 
to 350 Ib. per square inch is amply sufficient for practical 
calculations. The error in no instance reaches 0°7 per cent. of 
the value sought, and is generally much less. It is not, 
however, for this relation between p and ¢ that a formula 
is specially required. It is in simplifying other functions 
that the new expression is most useful. 

Thus, differentiating Equation (1) we get 





p 
and introducing numerical constants we get the equivalent 
equations 
1 dp , &I1% (3) 
p dt ~~ 
= 00012532 (a—log. p) '** (3a) 
Multiply this by ¢, and we get 
tdp _ 45,765 
ode 7c (4) 
= 2°8783 (5°8031 —log. p) . (4a) 
This is a frequently used quantity in thermo-dynamical 
calculations. It is the ratio of the latent heat of vapori- 
sation to the heat expended in external work. Professor 
Cotterill has given in Table V. of “The Steam Engine,” 
values calculated from Rankine’s equation. These will 
serve to check the accuracy of the equation. 





Pressure. y tdp Error 
Ibs. per sq. in. eet oa of Eq. 4a. 
By eq. 4a. By —_—— 7 
250 dy CS 975. +°05 
200 TOGG® wc cin es OH +°05 
140 10S... .. \.. IO. +°04 
70 es. cae! +°03 
40 a0. ... ii. 0. +°01 
20 tee... .. -- "02 
10 i ale... ane — "05 
Bde one ss SE ee ek a 
The quantity which Professor Cotterill calls the ratio of 





t dp_ 
wee ii 
45,765 
er i 


= 2°8783 (5°8031--log.~)-1 . (5a) 
from which the internal work pressure is easily calculated. 
Formule for the latent heat of steam.—It is known that 
the latent heat of steam at an absolute temperature ¢ is 
given accurately enough for practical purposes by the 
approximate equation 
L = 14438-O71¢. .... @) 


But for some purposes it is convenient to express L in 


terms of p. e expression obtained is 
ae 
L= 14438 @ log. (6a) 
where L is in pound-degree units. 


Formule for the specific volume of steam.—Let v be the 
volume of 1lb. of steam ands the volume of 1lb. of 


water in cubic feet at the absolute temperature ¢ and 
pressure py. ‘Then it is known that 





9-s= —— 
,2P 
dt 
From the equations already given, remembering that 
t 4 must be expressed in pounds per square foot, we 
get,— 
a 1:3626 L 

Day es p (58031 —log. p) © * ) 

Taking as usual s = ‘016 
= — LOOM E 016 . (7a) 


p (58031 —log. p) 
And the density of the steam in pounds per cubic feet 
will be the reciprocal of ». 

If values of L, calculated by Eq. (62), are used in 
obtaining v - s in Eq. (7), both equations may be checked 
by the values given in Table III. in Professor Cotterill’s 
steam engine. 























es ae (Cotterill) | by Bq. (60) | by Eq. Ea), 
| Sok re) | WO) | oe 

250 1°825 831°4 1°820 —°005 
200 2°254 845°0 2°248 — 006 
140 3°161 865°4 3°149 — "012 
70 6°074 900°9 6°056 — 018 
40 10°28 926°2 10°27 -°010 
20 19°72 954°0 19°73 +010 

10 37°8 978°8 37°96 +16 

5 | 725 10008 | 7308 +53 

For ical calculations it is accurate enough to take 


s=0°016. Adding this to v—s we get the specific volume 
v of the steam. The reciprocal of this is the density of the 
steam in pounds per cubic foot. The following is a com- 
parison of this density calculated from Eq. (7a), with the 
numbers obtained from Fairbairn and Tate’s formula, 
which is based on their experimental determination of 
the density of steam. I place also beside these the 
numbers calculated by Professor Cotterill from Regnault’s 
values of the latent heat of steam. 








| Specific | Density | pensi 
Fount per | volume by 1 sf | =f Fairbairn and 
square inch. | oe a | 
| = j 
250 1°36 | 5447 3432 | — 
240 2:264 “4417 ys oe 
140 3°165 -3160 a a 
70 6°072 “1647 1642 | "1682 
40 | 10°29 "0972 0971 «=| «= 0094 
2 | 19°75 “0506 0506 =| -0512 
10 | 37°98 *0263 “0264 | 0263 
5 | 73-03 ‘0137 0138 «| «| “0126 





The following equations are easily obtained :— 
External work of evaporation = p (v — s) 


—— ... 5 ae (8) 
a— log. p 
‘e £12 
“s998 4° — 
Internal work of evaporation = p (v — 8) 

ta. | ae 
= {72 - —*082 ne P (9) 
1d a £12 
= {772 59°28 . (9a) 


In all the new formule here given only two funda- 
mental equations are assumed-——Equation 2, in which the 
constants are derived from Regnault’s experiments, and 
Equation 6, which is the usual shortened form of - 
nault’s equation. All the others are derived quite sim 
from these two. All the equations are easily solved wi! 
the help of logarithms. Of course, if a check or a greater 
degree of accuracy is required, recourse may be had to the 
tabulated values in Zeuner or Cotterill. 








THE ROYAL INSTITUTION. 


UNIVERSAL TIME. 

On Friday, March 19th, Professor W. H. M. Christie, M.A., 
Astronomer-Royal, gave a lecture upon the above subject. Sir 
William Bowman, F.R.S., presided. 

The speaker said that the demand for a system of one time 
for universal use did not arise as an academical discussion 
among scientific men, but from the practical want of it felt by 
certain railway and telegraph companies, more especially the 
latter. In the Atlantic telegraph offices they are obliged to use 
clocks with four hands, two red and two black, the former 
indicating New York and the latter indicating London time. 
When messages come from places farther west than New York, 
a calculation has to be made in addition, for it is often of import- 
ance to know what messages were started before others. Not 
long since there were no less than seventy-five different times in 
use on American railways, and men sometimes missed trains in 
consequence when they bad to change from one line to another. 
In some parts of Germany local time is so much, used ‘that in- 
formation has to be painted up at regular intervals, to enable 
the guards of the trains to know the time of each place. So far 
as matters have gone at present, there is a somewhat general 
international feeling that the meridian of Greenwich would be 
the best to adopt universally, simply because it is the one . 
already in use by the navies of every civilised nation. The 
Americans have declared in favour of the meridian of Green- 
wich, and set a good example by sacrificing to the general wel- 
fare any national susceptibilities on the point. So far as the — 
general public are concerned, the great point is that they should 
understand that under any new system noon will always be 
noon, but not necessarily twelve o’clock. When they under- 
stand that noon in their locality may be indicated by some 
other hour than twelve, the pathway for a valuable change will 
have been laid. 





ELECTRO-CHEMISTRY. 

On Tuesday, March 25th, Professor Dewar delivered the first 
of four experimental lectures at the Royal Institution “On 
Electro-Chemistry.” He said that his lectures were to be given 
in place of four upon “ Light” by Dr. Tyndall, who was not at 
all well, and required a period of complete repose ; he was, how: 
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ever, progressing favourably in health, and there was no doubt 
that if he accepted the. prescription he would soon be quite well 
again. The lecture was of a preliminary character. 





PROPERTIES OF FLUIDS AND SOLID METALS. 

On Friday, March 26th, Professor W. C. Roberts-Austen, 
F.R.S., Chemist of the Mint, lectured upon “ Certain Properties 
Common to Fluids and Solid Metals.” Sir William Bowman 

resided. Among those present were Mrs. Roberts-Austen, 
-_ Rayleigh, Professor Sylvester, Sir F. Bramwell, Mr. and 
Mrs. William Crookes, Dr. Rae, Professor Hughes, Mr. H. True- 
man Wood, Professor Abel, Mr. Walter Coffin, Dr. J. H. Glad- 
stone, and Dr. James Edmunds. 

Professor Roberts-Austen by drawing attention to 
the early memoir of Réaumur to the French peers of 
Sciences on the ductility and malleability of metals, in which he 
clearly defined the conditions under which colloid metals would 
actually flow. The resemblances, said the speaker, between 
metals and fluids have long been known, and present the 
following eight prominent points:—(1) Rejection of impurities 
on solidification. (2) Surfusion. (3) Flow under pressure. 
(4) Changes due to compression. (5) Absorption of gases. 
(6) Absorption of liquids. (7) Vaporisation. (8) Surface ten- 
sion. 

In passing from the solid to the liquid state the metals some- 
times present the same phenomena as water; for instance, water 
distinctly rejects impurity to a considerable extent when it 
solidifies into ice; an alloy of lead, antimony, and copper, on 
solidifying will reject much of the lead, and take up the 
remainder. Water may be cooled down to — 8 deg. without 
actual solidification, but agitation then determines the imme- 
diate formation of ice, and the rising of the temperature 
of the mass to zero is indicated by a thermometer. Faraday 
stated that sulphur and phosphorus exhibit in their degree the 
same effects. The master of the Netherlands Mint has proved 
that gold and silver behave in just the same way. The lecturer 
here placed a small cup filled with molten gold upon the table in 
the dark ; the metal cooled to dull red, scarcely visible, then at 
the moment of solidification flashed up brightly, and rose to the 
temperature of its solidifying point. Gold fuses at 1020 deg., 
but the slightest trace of silicon will lower the point at which 
it softens to the melting point of zinc. 

In 1726 it was discovered by Louis Lemery that under certain 
conditions lead exhibits a remarkable property. It is common ex- 
perience that aspurious silver coin has no “ring,” and when ametal 
is not sonorous, the remark is sometimes made, “ It is as dull as 
lead.” In an ancient, and perhaps now generally forgotten experi- 
ment, it was discovered that if lead be cast into the form of a seg- 
ment of a sphere, that is to say, into the form of a plano-convex 
lens, it will emit quite a sharp note when struck. The speaker 
illustrated this by experiment, the lead giving a clear tinkling 
sound. A piece of lead beaten into the same shape with a hammer 
gave no ring when struck. It was true, he said, that the 
presence of a trace of impurity conduced to the sonorousness of 
the cast lead, but he would now strike a piece of chemically 
pare cast lead, and they would hear that it was sufficiently 
sonorous to illustrate his point. The conclusion in 1726 was that 
the phenomenon was due to the way in which the constituent 
grains of lead touch each other, also to their shape and size. In 
the recent discoveries on dilatation by Professor Osborne 
Reynolds there seemed to be something of the same kind; in 
the case of the lead there was a true flow, and a passage of 
small particles of matter from one position to another 
under the hammer. A solid may be very brittle, and yet it 
will flow; a horizontal stick of sealing wax, supported only at 
its two ends, will in course of time bend at the normal tempera- 
ture of the atmosphere, in which phenomenon there is a slow 
flow of particles; yet let an attempt be made to similarly bend 
the same stick of wax suddenly, it will snap. M. Tresca, of 
Paris, by bringing great pressure to 
forced the lead to flow through a small hole, from which it 
emerged with a rounded end; when a segment of the issuing 
jet was cut, the lines of flow could be seen. In the pressing of 
iron and steel there are lines of flow. Mr. Roberts-Austen illus- 
trated this by means of a crosshead sent to him by Mr. Webb, of 
the Crewe Works. The lines were made visible by etching. 
Ruskin had once made the remark that as men stamped the cow 
upon the butter, why not stamp the bee upon the honey? It 
simply was not practicable, because honey flows at the normal 
temperature. The lecturer continued that the most important 
application in industry with which he was acquainted, connected 
with the flow of metals under pressure, was suggested by Mr. 
Baker for the preparation of the steel for the Forth Bridge. 
He then illustrated the flow of pewter, by pressing a disc of it 
ina lathe, and showed how Sir Henry Bessemer had made cold- 
spun ornamental articles from discs of mild steel, 1lin. in dia- 
meter. On applying tension, he said, to steel or iron, the metal 
will extend to a certain point, then there is a permanent set, 
after which it will begin to flow, and continue to flow until it 
breaks. Standard gold will do the same, but the presence of a 
“ trace” of lead will prevent the “flow” entirely. 

Professor Roberts-Austen next drew attention to the experi- 
ments of Professor Walter Spring, of Liége, in the submission of 
cold and powdered metals to immense pressure. The apparatus 
(which was shown) used consisted of a ponderous lever press, with 
heavy weights at the end farthest from the fulcrum, as well as the 
means of applying screw pressure. The little piston which gave 
the pressure to the powder passed through a gun-metal cap, 
which had a tap wherewith it was connected to an air pump, so 
that the air was withdrawn from the interstices of the metallic 
grains. In 1882 he (Mr. Roberts-Austen) had repeated and veri- 
fied M. Spring’s experiments and results, some of which are set 
forth in the following table :— 


Results obtained by M. W. Spring by the Compression of Finely 
Divided Metals. 


Lead welds at a pressure of 13 tons per square inch. 
Zinc 19 ” 


” ” ” 


Tin ” ” 82 , 

Antimony ,, ” 38 oy » 

Aluminium ,, ” 38 yy ” 

Bismuth ” ” 4 ” ” 
3 

Lead flows at ‘A 33 a 

Tin 475 ” 


” ” 
When more pressure than fifty tons to the inch is given by the 
machine, the metals submitted to its action begin to flow through 
the fine cracks of the compressing chamber, just as if the metals 
were so much treacle; for instance, when tin filings are made 
perfectly clean, the interstitial air removed, and then submitted 
to pressure, they form a solid little cylinder with wings where 
the metal has streamed into the cracks, as exemplified by the 
result which he then exhibited. He also exhibited a wire of 
lead which had been pressed into that form from fine powder, 
which wire had a breaking strain very little less than if it had 
been formed by a melting process. M. Spring has proved that 
it is possible to press powdered crystalline metals into masses of 
another crystalline structure, just the same as by fusion ; also, 


bear upon discs of cold lead, | YY 





that it is possible to actually build up alloys A Were 
the old alchemists then right in the idea that bodies never com- 
bine except when in solution? Experiment proved that 
solution is not necessary. Chloride of mercury and iodide of 
potassium are both anhydrous salts; he would triturate them 
together by means of a mortar and pestle, and they would 
see that a red-coloured iodide of mercury would pro- 
duced. The lecturer then took a little pressed bar, made 
originally from a mixture of powdered tin, bismuth, cad- 
mium, and lead in suitable proportions, and proved by 
experiment that those metals had been compressed into a 
true alloy, which would melt below the temperature of 
100 deg., or far lower than the melting point of the most fusible 
constituent of the alloy. He applied the heat by means of 
melted paraffin, since the bubbles in boiling water would not have 
permitted a clear image of the experiment to be projected upon 
the screen by the electric lantern. It may be argued, he said, 
that the heat of the compression of the metals sets up incipient 
fusion. M. Spring had pointed out that the pressure was applied 
with extreme slowness, and that if all the work were translated 
into heat that heat would not be sufficient to account for the 
result. M. Spring had also by direct experiment given evidence 
that the heat was below 28 deg., and he had asked—Is the union 
of the metals due to regelation ? Faraday discovered in 1850 
the ion of ice, which had enabled Dr. Tyndali to render 
splendid service to science by furnishing the key to the expla- 
nation of the nature of the movements of vast masses of 
ice, for glaciers owe their motion not to viscosity, but to 
regelation. Bismuth is a metal which exhibits the pheno- 
menon of regelation. It is difficult to believe, said M. 
Spring, that ice alone possesses the property of regelation; 
give other bodies the same relative conditions—give them the 
necessary pressure, temperatures, and times, will not the same 
results be evolved! The grains of powdered nitrate of soda or 
phosphate of soda in a bottle will slowly unite. May there not, 
however, said the lecturer, be in the compression of gases an 
analogy to the liquefaction of gases? In gases the mole- 
cules are free, but by pressure they are condensed into liquid 
form by being brought into spheres of mutual action, and 
metal, by being powdered, may be said to be coarsely gassified. 
He regretted that the time allotted for lectures would not permit 
him to enter into all the particulars he desired to give, but he 
would add that metals like liquids could not only be vaporised, 
and would absorb gases, but exhibited something like surface 
tension. He here took a thick horizontal wire of an alloy of 
gold and silver, resting upon its two ends, and merely touched 
its centre with a soluble chloride; after the lapse of a 
minute or two the surfaces of the thick wire cracked, and in such 
a manner as to suggest surface tension. Mr. Fletcher, he said, 
had first pointed this out to him. Professor Roberts-Austen 
then concluded by pointing to the influence of the facts they 
had considered on art, on science, and on industry. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





WORKSHOP DRAWINGS, 


S1r,—I have read with great interest the letters which appeared 
in your issues of March 19th and April 2nd, on ‘‘ Workshop 
Drawings,” and I quite agree with your correspondents who assert 
that draughtsmen are looked upon merely as men who draw ma- 
chines, and not as Tn eey Only a few days ago I heard of a 
little conversation which had taken place about m . One of 
the principals in the works was asking if I had any practical 
experience in the works, and on being informed that I wasa 
practical m ic as well as a draughtsman, remarked, “‘ Oh, I 
thought he was only a draughtsman, not an engineer.” One thing 
which I am constantly being troubled with, and to which I have a 
great objection, is being asked for “‘ just a rough sketch, &c.” 
Now I look upon giving —— sketches as a great waste of time 
and money in ho ons run, for it is only natural that some detail 
is overlooked in a sketch, and this necessarily means alterations to 
—- I argue that “‘a thing worth doing at all is worth 

loing well.” 
person to supervise the erection of a mac is the man who 
designed it. This is all very well when it can be done, but when 
the foreman will not be told how todoa thing, and persists in doi 
it in his own way, and informs the that you “‘ don’t know 
what you are ing about,” how about the supervision then? This 
is another of the many difficulties I labour under in these hard 
times, and I have many a time to show the myself, when 
I know that the foreman has been informing him of a mistake, 
that I am right, and he is the man in whom the ignorance lies. I 
have positively had to inquire how it was possible for me to make 
a general plan of a machine, consisting of several tanks, &c., with- 
out seeing the way in which the all-powerful foreman had chosen 
to erect it. Is this state of things to go on, or is the draughtsman 
to have his drawings carried out, and get the credit of a good job 
which is due to him? and are employers age dd learn that it is 
cheaper to pay more for a good draughtsman, t it is to have an 
inferior man and let him be at constant war with the foreman? 
and is the foreman going to learn that he must carry out the 
draughtsman’s plan precisely, and not think that he knows better? 

London, April 5th. SCALE, 


DR. OTTu’S CLAIMS AND THE KORTING GAS ENGINE. 


Srr,—In your issue of last week we saw a letter from Mr. F. 
‘W. Crossley with reference to our gas engine. It was stated there 
that we had been again obliged to defend ourselves against an 
action for infringement brought by Dr. Otto. Anyone can bring 
actions for infringements of his patents if he has money enough 
to pay the costs, but it is only possible for him to win such actions 
when he has law and right on his side. Therefore, the bare fact 
that Dr. Otto is attacking us again dng nothing. 

According to the judgment of the Reichsgericht, Dr. Otto has 
really made no invention, but a combination of known parts, and 
only a definite combination of a certain number of such parts 
remains his patent. The principal detail is the introduction or the 
mode of drawing mixtures of varying strength into the cylinder. 
An engine which does not do this is, according to the very clearly 
expressed judgment of the Reichsgericht, completely free from 
Otto’s claim. Our engine in this is constructed quite 
differently, as may be seen from the description and illustration of 
our patent mixing valve in your issue of the 26th inst. 

Any attempt to call Kérting’s engine an infringement of Otto’s 


ac as it now remains, is ce ly without the 
slightest foundation either in law or justice. The qn nee of the 
court in the action referred to Mr. Crossley, which will be 
delivered very shortly, will inly convince Dr. Otto of this. 
We should be obliged if you would give publicity to this letter. 
11, Pancras-lane, Queen-street, Pro K6rtTinc Bros. 
London, E.C., April 7th, Orto LINDEMANN. 





GAS ENGINES. 

Sir,—May I ask you to kindly correct a slight mis-statement in 
your article on the Kérting-Lieckfeld gas ine which , oo 
in your last issue. In the description it states: ‘‘ Messrs wees 
Brothers have devised a method of obtaining regularity in the 
without in any way interfering with the economical working of 
the engine—a result which has never before been attained,” If you 


An “ Ex-Draughtsman” justly says that the fittest th 
line 


will kindly refer to the notice you gave of our horizontal engine, 
you will there see that I wos} eater | attained the same object ; 
the 34-horse power engine we showed at the Inventions Exhibition 
last year was governed so as to give a working stroke every revo- 
lution, with its intensity controlled infallibly by the automatic 
governor, and the required amount of charge delivered into the 
working cylinder so as to maintain uniform speed under the most 
varying load, the reduced charge, however, not being weakened or 

neu by an excessive amount of residuum, as it 
must be in Messrs, 


Korting’s arrangements; for in our engine we 
drive out the residuum as completely as possible before admitting 
f\ 
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~ explosive mixture. As seen by the diagrams, which show a 
full-power stroke and about a half-power stroke, it will be seen 
that in the half-power stroke the expansion line runs down to 
atmospheric pressure, and the whole expansive force of the ignited 
charge is utilised. In fact, under these conditions the gas is more 
usefully burned than when the engine is giving full power; also 
the power required by the compressing pump is reduced in pro- 


ion. 
As facts are worth more than statements, I may mention that 
we have an 8-horse engine working in London—which I should 
have pleasure in showing you at any time—that sometimes runs 
for hours without making a single working stroke much above half 
— and never failing to make a wor stroke per revolution. 
t burns on an average 86 cubic feet of London gas per hour. I 
cannot exactly estimate the power given out, but the engine 
replaces a 3}-horse gas engine which drove the work for years, but 
was ultimately too small. We were fortunate enough to obtain 
the order from the fact of being able to give a regulated working 
stroke per revolution, as regular turning was of the utmost import- 
ance, the engine having to drive machinery for weaving figured 
ribbone, gold and silver lace, &c. This desired regularity is attained 


as as it would have been by a steam engine with a modern 
governor of the best type; also the above-mentioned gas consump- 
tion proves its i 


economical wor! 

Messrs, Kértings’ method has 
satisfi manner by Messrs. Brothers, who, in engines 
for ial purposes, sometimes make the gas admission valve to 
open earlier or later, so that the relative proportions of the air 
only, and of the gas and air drawn in, vary according to Og proe 
quired, the t of residuum remaining the same. © gos 
is thus more likely to be usefully burned than if it was more closely 
associated with residuum. Both these me s have, however, 
been proved by experiments to be less economical than burning a 
rich mixture of poe air only, and my endeavour in all my 
different types o! i has been to get rid of the residuum as 
thoroughly as I y could. Messrs, Crossley Brothers, in the 
majority of engines, only adopt this method of tion to 
a very limited extent, if at all—thus showing how little they believe 


carried out in a much more 





in its efficiency. JAMES ATKINSON, 
Albion Works, Mansfield-road, i to the 
London, March 31st. British Gas ine and Engineering 





AMERICAN BRIDGES, 


Sir,—Mr. R. H. Graham has given up his equation between 
+Mand-M. He has also got the length of seeing that the 

ints O and C in m age dl ge fog of 12th ult. are 
eterminate in position, and in dent of the shape and size of 

e tri es used to truss the column beams with. But he now 
states that the difference between two infinite lengths is necessaril: 
zero. roe _ 4 ones sag bye < o ints, and 
being a point on the same line » which—point F—may recede 
to = indidintte i ,» he concludes that OF - 4F = O, 

i mortals, even those who had not gone beyond the first 

elements of geometry, would say it equals O 4, but Mr. Graham’s 
conclusions seldom agree with those of common sense. Such a 
mistake would not be made by a schoolboy who had passed the 
third standard 


Mr. Graham tries to evade a I made against him by mis- 
ting it. He says that I “ him with attacking Prof. 
addell in his absence.” I made no such charge. If Mr. Graham 
had really been able to point out errors in Prof. Waddell’s book, I 
should have thought him quite right to peint them out, no matter 
how many thousands of miles f. Waddell is away. But in 
attacking Prof. Waddell, Mr. Graham made two most egregrious 
blunders, which I pointed out, Prof. Waddell being, in reality, 
perfectly right. In reply, Mr. Grah d ed to shift the 
ibility of these blunders on to Prof. Waddell’s shoulders, 
without any justification in fact for his doing so. It was this last 
manceuvre that I condemned as unworthy—not the original attack. 
Mr. Graham also strongly ‘‘ objects to Prof: i 
an axe and ruthlessly chopping away his bracing.” He does so, 
however, only because he does not understand the method I gave 
nor the meaning of the resulting di m. I did not explain it in 
detail in my first letter, because I thought it would be at once 
understood, Since it has not been understood, I will, with your 
Seger now give the detailed in tation of the diagram, 
red eS ae ee kind enough to repro- 
juce 
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At the foot of right-hand column we have balance between the 
SeeetP anaes ty the foundation, and 06—equal and opposite— 
exerted by the column. The former 60 may be looked on as the 
resultant of the horizontal 64, and the vertical com- 





component 
t 40. The latter 06 is obtained in the diagram by compound- 
om OF and F6, the stresses along the links OF and F6 of the 
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imaginary trussing. But these components are only imaginary | The vertical component of the stress on CK is— E O go that the scale for F E shall be a convenient one, which can 
ones introduced for the sake of getting their resultant. The 8, cos, 9 = — be done by calculating the weight of steam of any one point on the 
resultant is the only actual force we have to deal with. But this =-i{ua-2P s} diagram, and drawing F E at such a distance from O that it shall 
resultant 06 is conveniently considered as made up of the two bases 1 represent on the desired scale the calculated weight. ‘Then the 
components 04 and 46, The former 04 indicates the tension alo 1 distance on F E below O X toF for any other ordinate on the 
the lower part of the column, which it exerts asa tie bar oe {HW@-/ + 2Pst, diagram will represent the weight of saturated steam in the cylinder 
The latter 46 is the horizontal shear on the column section, which | an4 it acts with a moment arm with respect to the intersection of at that point. 
it exerts in virtue of its being a beam, and which—in other words | .. 314 OJ equal to the intercept on cc of CJ, CK—that is Fig. 2 is the result as applied to an actual case, in which the 
—represents its transverse -resistant force at this point. The . b 4 ’ inentien 4 wahte seamen Geaton expansion is very being 
hotasee Se » the foot .>= oe ma column is quite % tan, 6 = 2 - 7? ' trom O75 Bh ot out off, parked C, to 096 Ib at M, near the 
similar, an need ex . terminati the expansion course. a diagram, or 

Coming now to the joint OOD EE, that is the joint at middle | the moment of So tants calculations usually made, only gives a first approximation to the 
of right Eno eclmn, the balnnoe buo'a in the diagamy iededing | w= Broun 0+ - 7 =~ F{HE-N)+3Ps}, 

i é , represen lo 
The actual stresses, however, are OO, CD, D5, 56, and 60, Of | tending to cause rotation of the upper segment in the opposite 
these OC is the actual thrust the bar of the same name, | direction to the wind forces and the moments m. 
CD is the actual e ee beecing red OD. D5| There is no direct stress on H K, andC Piee inengh ons 
is the horizontal shear of the immediately above the point of | of moments ; there are, therefore, no other forces to be considered, 

e algebraic s 


application of the wind force 56; or in other words, the horizontal and th 


this point exerts as a beam, 
named D E—of the column. 
two forces DE and 


resisting thrust, the column at 
is no tension in the upper 
D5 is the resultant of ti 


the column. force acti 
The last force is 60, which is Prone | 
part of the column, being 


At the joint at top of 
stress D 4 on the bar 
the shear 5 D of the column. tter 
ing the two stresses 5 E and 
real existence, the only actual stress 
tabs interprotation of the stress diagram for the two 

e m for the 
jel in the frame we eae Pre ey ee that 
need not occupy more of your space in 

Note that the diagram gives the rd vies b the column uniform 
from base up to first joint. This results from oe the 
weight of the column and other bars of the frame. ly, of 
course, the at of DE is greater than at foot of same 
—— by the weight of this of column. Mr, Graham’s 
notion that it decreases from the foot to half its lower value at the 

is as absurd and erroneous as his other ideas. 

have worked out the graphically on Professor Wad- 
dell’s hypothesis, which Mr. Graham accepted in his critique. Of 
course, every one knows that that h is appro: tely 
correct. Every one knows that at the base of column taken 
separately there is in actual structure a ben moment 
under wind stress, but it is here neglected phen De tively 


para’ 
BERT H. SMITH. 
Mason College, Birmingham, April 6th. 
Srr,—In reference to the question of a 
Graham PBR my 


braced 
lever, it is suggested by Mr. section similar to b 
Fig. 1, THE ENGINEER, p. 241, ante—should be taken above J K, 
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the equilibrium of the cantilever at that section tested. This may 
ee oe eres Se analytical investigation of 
x. ‘to Fig 1, i a cc to be taken above J 


imagine K, 
to it, cutting the three bars CJ, CK, HK at a depth 
x, below CH. The posts CJ E, HK in the condition of 
beams supported horizontally at ee J, K, acted upon at 
their lower ends E, F by equal forces -5 with the moment arm 


d — f, and kept in equilibrium by horizontal forces at their upper 
ends 0, H acting with the moment-arm f, and each equal to— 
F =. 
2 


Between the points C J and H K there is, therefore, a constan 
shearing force equal to F on the cross section of each post, th 
direction of which on the upper side of such section is the same 
that of the forces- , 
Consider the horizontal forces acting u the segment of th 
cantilever above the section cc. The aie of the external wind 
cross 


forces is 2P; 
the shearing forces on the under side of the 


Eoo 


the sum of 
seotions of C J, HK is— 


@F=H Sof, 
acting upon the upper segment in the same direction as 2P; 


the horizontal component of the stress in C K is—see p. 241 ante— 
8, sin, 0 = -+ {Ha » 2P, ¢} 
== + {2(P + P,)d -2P,f} 
= -7{H@-+2P}, 
tl 


2P + 2F +8, sin. 0 =o, 
showing that the condition of equilibrium of horizontal forces at 
the section cc is satisfied, 

seg 


consider the moments of all forces acting upon th a 
pent above cc. The moment of the external wind em is 
13 
at the cross section of each post where cut by cca bending moment 
ovours—see page 241, ante— nt 

m= ets ay 


tending to cause rotation of tne u segment in the same direc: 
tion as the first-mentioned mensenee a 





m, +m’ =0, 
eq jum of moments at the 





on two 
supports A and B, and carrying a weight W at the centre of the 


span, cannot transmit the shear 7 to the supports without giving 


rise to bending moments in the beam at those supports—the 
mechanical principle involved is in each case precisely th e 
Unless the ends of the beam or the feet of the posts are fixed, 
t.¢., rigidly connected with the supports, there cannot be any bend- 
ng manne tus” plains that Prof Smith 
our *Juven' complai lessor 
does not give a solution of the which satisfies Mr. Graham ; 
but this seems to me somewhat as it is obviously 
impossible that the correct solution of the prob! should satisfy 
anyone holding the doctrine enunciated in the statement I have 
quoted above, or Se a ee ee 


VENTRY. 
Cardiff, April 3rd. 
CONDENSATION OF STEAM IN CYLINDERS, 
my have ye ane pomeny Pine Sarton -otinensnst evtiahes 
subject a method of exhibiting the 
steam someied pe indlestor™ by —_ of a 
never em} 


upon 

weight of diagram 
derived from the ordinary loyed, 
and that investigators usually content ves by sta the 
quantity of water recorded at one, or at most, two ts in the 
I enclose a specimen of what may be called the “ water 
an engine—Fig. 2—made by an almost purely graphical 


to scale, let A BC D be an indicator 
of absolute vacuum, and O X 


g 


drawn 
being the line 
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pressures S P and S P! ively. Then since OS its 


the actual volume in the cylinder at the point of the stroke repre- 

sented by 8, and 8 V1, say, represents the volume of 1 lb., the 

weight of steam—su| turated tained in the cylind 

will be represented by the ratio OS NY, therefore, we draw O F 
1 

perpendicular to O V1, meeting a vertical EF in F, then by 


similar triangles Cyt = Fro’ and we only require to determine 
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uantity of water actually consumed, being made on the hypo- 
thesis that the steam is saturated. In this case, for example, it 


appears 
—the heat units from 32 deg. contai 


that at cut off—still su; the steam to be saturated 


in it were 0°75 Ib. x 1177= 


882°5, at M there were 0°98 x 1162 = 1139, and the work done by 


the indicator diagram between these 


points was equivalent to 


forty-one heat units, hence there must have been at least forty-one 


_ units, plus the difference between 1139 and 882 in the 
a 
sufficed 


linder 
— of cut off. This is 298 units, which w have 
‘or condensing 0°32 lb. from and at the boiler pressure, 


the 


taken as 70 Ib. above the atmosphere; we must therefore, if this 


supply of heat was to be imparted 
_ | add 


to the cylinder during admission, 
"33 Ib. to the 0°75 lb. recorded at cut off, which makes the 


total weight of steam admitted 1°08 Ib. at least, instead of 0°98 Ib. 


recorded as maximum by the indicator. 
required for 


If, however, the heat 


performance of work were su! jacket this 


~_ be reduced by about 0°03 lb., which would be then condensed 


cent. 


from the ‘‘ water diagram 
pt are total heat at the 


the instead of varet guy ey 
» as y 

ve remained unevaporated at the end of the stroke. 
In fact it would be easy to construct a “‘ heat diagram” derived 
” by multiplying each of its ordinates 
pressure, and adding to 
ordinate so obtained the units of heat corresponding to the 


total work of the engine, as per indicator diagram, up to that 
point. Such diagrams, however, though very interesting from a 


weight of saturated steam 
V,is raised in the expressi 


: 


important in drawing 


ea 
March 

Sir, 

ibject of barring and t safe eng 3; several 
rs oe have been described in pout po tomes OT tee not 


——. 15th, 1872, No. 483. The 
which patent was granted has expired, but a description of 
the gear may nevertheless i 





— of view, are of less immediate practical value 
wai 


h 


oer eee ee ae d 
” curve is, properly speaking, curve 0 uivalent 
ip ce create goeur to which 
P V"= constant involves a set of 





BARRING ENGINES, 
recently directed to the 


’s turning gear, patented 
term—fourteen 


—for 
The Sane, which 
is shown in the an- 


carries the planet 
the other end D of the arm 





of e 

wheel C, which it turns in the 

. When the wheel C commences 

to turn by itself, and so becomes the driver instead of being driven, 

CSeege Se en 5 aon ea a ae 
March 30th, A ANICAL ENGINEER, 
INJECTORS. 
Srr,—Referring to the ph under the hi ** Mis- 
cellanea” in your last *s issue, in which it is stated that a 


German house is “ supplying the whole of the injectors for feedi 


the boilers in con 
Indian 
that this is not exactly 


Muhihition” Kindly permis a to de a =) 

us to say columns 
y ——— the Galloway boilers which 
steam for the late Health and Inventions Exhibitions will 
be used for the Colonial and ian, and will again be fed 


with our new patent self-acting re-starting injectors, which received 
the highest caael at the Inventories. GRESHAM AND CRAVEN. 


Manchester, April 6th. 





A CORRECTION, 


Smr,—In Tae ENGINEER of March 12th a @ patent 
No. out by me on March 2nd, and which has the 
addrese Walter J London. The patent is for Im 


ments in Heating Domestic Ovens by Gas 
be Walter Johnson, Leeds. You 


in 


and the address 
ight kindly correct this error 
next issue, as it has already affected me. W. JOHNSON, 
t Cottages, Burley-wood, Leeds, April 6th, 
[We are not responsible for the error.—Ep. E.] 


[For continuation of Letters see page 290.) 
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CAPTAIN LINDMARK, ENGINEER, 
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For description see page 282.) 
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PUMPING ENGINES FOR BUENOS AYRES SEWAGE WORKS. 


MESSRS, BROWNE AND BOBY, LONDON, ENGINEERS, 
(For description see page 282.) 
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BUENOS AYRES SEWAGE PUMPING 
ENGINES. 


THE pumping engines illustrated by the engravings on pages 
281 and 284 have been made to the of Messrs, Browne 
and Boby, of 11, Queen Victoria-ctreet, London, for pegs | 
sewage in two of the outlying districts of Buenos Ayres, 
form a portion of the improvements in that ci! Lick, are 
being carried out by Mr. J. F. La Trobe Bateman, M.LC.E., for 
the Argentine Government. The constructors are Messrs. 
Thornewill and Warham, of Burton-on-Trent. 

The have to fulfil a number of requirements, which 
may be stated as follows:—(1) The sites at disposal for the 
engine-houses being exceedingly limited, it is necessary that 
the engines should occupy very little space. (2) Fuel being ex- 
persive, economical working is imperative, and under great 
differences of speed, as for several hours of the day the engines 
are required to do their full work, and for the remainder of the 
twenty-four hours only about one-fifth of that amount. (3) As 
the engine-houses are situated in populous suburbs, and in joe 
close vicinity of dwelling-houses, condensing engines 
desirable for quietness of working, but no water is wm “te 
for the purpose of condensation. Messrs. Browne and Boby's 
designs were selected by Mr. Bateman as meeting all these 
requirements, 

The engines contain several novel and very ingenious and 
noteworthy details. They are compound condensing, constructed 
on Messrs. Browne and Boby’s patented system, and have hand 
variable expansion valves on the high-pressure cylinders. The 
action of the steam-moved slide-valves is of a positive character, 
so that the engines can be worked, when necessary, at as slow & 
speed as may be desirable. For economy of space, the high- 
pressure cylinder is superimposed on the low-pressure cylinder, 
the pistons of both being connected by their piston and con- 
necting rods to one end of a bell crank, the other end of which 
actuates the pump. The pumps are placed down the well, close 
to the sewage level; and the delivery pipes, just above the 
































C ae | 


pumps, have surface condensers formed in them, sewage 
furming the cooling fluid, and passing through four tubes whose 
united sectional areas are slightly in excess of the of the 
main delivery pipe. Curved deflectors are attached inside the 
end covers of the condensers, to prevent undue friction in the 
flow at these angles. The air-pumps are worked from levers 
keyed to the shafts of the bell cranks. They stand at a lower 
level than the condensers, so that a good fall is obtained for the 
condensed water to their suction-valves. The whole of the con- 


i and 

below the floors of the houses for economy of space. Four sets 
of engines, boilers, and pumps have been constructed, two to 
each of the two houses; and in each case one set of enginge 
boilers, and pumps is to work continuously, the other set beins, 
provided as a stand-by. The maximum work to be performed 
is in one case the raising of 1029 gallons per minute, against a 
total head of 26ft.; in the other case, 658 gallons per minute, 
against a head of 35ft. 

The details of the engines are arranged with a view to securing 
uniforinity of length of stroke under varying loads, and also 
very small clearance between the pistons at the ends of their 
strokes and the cylinder covers. The pistons are also caused to 
rest momentarily at the ends of their strokes, so as to allow the 























pump valves to seat themselves before the reversal of the 
current. In raising the minimum quantity the vacuum will 
perform the greater part of the work. Under these conditions, 
the exhaust side of the low-pressure piston being entirely free 
from steam, it becomes necessary to cushion it by means of 
steam introduced direct to the low-pressure cylinder at about 
the end of the stroke, and to ensure uniformity of length of 
stroke this cushion must be i t of the reversal of the 
main slide, and consequently the steam must proceed from a 
source other than the bigh-pressure cylinder. The steam from 
the boiler enters the expansion valve chest, as shown on the side 
elevation of the engine at Fig. 1. This valve chest is shown in 
detail at Fig. 3. It consists of a cylinder with two piston valves 
cutting off by their inner edges, the steam being admitted at 


the centre of the chest. The outer valve is forged in one piece 
with its rod, upon which is attached a hand wheel, and by turn- 
ing this wheel both valves are revolved and the cut-off adjusted 
L—_ of the right and left-hand threads, as shown. 
valves take their motion direct from a lever on the rocker 
shaft, seen in Fig. 1. The chest is constructed with a liner at 
each end, by means of which a very narrow annular port is 
formed all round its bore, giving a sharp cut off, and maintain- 
ne pressure pe ony a The expansion 
ve chest is attached to the inner ends of the two main slide 
chests of the high-pressure cylinder, the steam passing into 
these latter through passages leading from the annular ports. 
The main steam ports in both high- a and low-pressure 
linders enter at a short distance from the cylinder ends, so 

> the pistons cover them before their strokes are completed. 
A small amount of the exhausting steam is thus imprisoned in 
the case of the high-pressure cylinder, and to some extent forms 
a cushion, which, however, would not be sufficient to be 
depended upon with so short a cushion space. To form the 
_—— + becca of — re device be sore on = —_ 

igh-pressure cyli , Fig. 5, is ado as follows :— 

passage is drilled foie the pressure side of the piston, leading 
out to the centre of its periphery, and a corresponding passage 
is drilled leading from the bore of the cylinder to its end. At 
the time that passage in the piston corresponds with this port, 
steam is admitted from the driving to the exhaust side of the 
piston, and as the stroke is continued the passages are shut off 
and the steam confined and compressed, forming an absolute 
cushion ; the main steam port is covered by the piston at the 
moment that the two passages commence to open into each 
other. Asmall port from the main slide face is — which, 
upon the reversal of the main slide, is opened, and steam is 
admitted through it to start the piston slowly on its return 
stroke. A small valve is provided in the cushioning passage to 
prevent steam passing through to the exhaust side as the open- 


ings of the ports repass each other. 

The cushioning of the low-pressure piston is accom by 
admitting exhaust steam from the plementary cylinder 
which actuates the main slides ; this me eee cylinder is 


shown in detail at Fig. 4, and it will be seen that it has a slide 
valve with two exhaust cavities, and working on a face in which 
are two exhaust ports, which are connected ey to 
the ends of the low-pressure cylinder. The small slide is 


actuated by a ene taking its motion from a pin on the | tix 


bell crank, and comes in contact with adjustable stops, 
as shown, upon the spindle of the double-ported slide. The 
_ are set so that when the pistons are just covering the 

main ports the small slide commences to release i 


one end of the a ot cylinder, and consequently its 
admission to the of the low-pressure cylinder. the lon- 


the piston of the supplementary cylinder does not in oon | way 
detract from the economy of working, as it is afterwards utilised 

in the main cylinders. It is evident that the engines cannot 
commence to cushion till the main ports are closed, so that 
only a very slight variation in the length of stroke can occur 
under any circumstances. The principal dimensions of the 
engines are as follows :—High-pressure cylinder, 7}in. diameter ; 
low-pressure cylinder, 13in. diameter ; stroke, 30in. Diameter 
of pumps in one house, 18in. ; agen of pumps in god 
house, l4in. ; the stroke being 30in., in the engines. 
low-pressure cylinders are steam jacketted. The engines Be ae 
tested under i 


ircumstances, 
In No. 1, page 284, it will be seen that a considerable 
amount of vacuum in the high- cylinder—acondi- 


pressure cy: 
tion very unfavourable for cushioning, and which could not occur 
if any load were on the engines; but even under these circum- 
stances a good cushion is formed in the low- ure cylinder. 
Diagram No. 2, taken with the exhaust passing to the atmo- 
sphere, shows the sharpness of the cut-off by the expansion 
valves. In this diagram it wil! be seen that but little cushioning 
takes places at the “crank end,” the reason of which is that 
when moving in that direction —which in this case was at a 
slower speed than when the vacuum was in action—the pistons 
have to raise the unbalanced weight of the arm of the bell 
crank, &c. In actual work the will make their in-stroke 
more quickly than the out-stroke, which is, of course, not in any 
way detrimental to their efficiency, while the space which would 
be Aone by a balance weight is saved. The vacuum for pur- 
poses of trial was obtained with a temporary condenser. For 
convenience in starting, a connection is arran, from the 
centre of the expansion valve chest to the steam inlet of low- 
pressure cylinder, so that high-pressure steam can be turned 
into it. 
The pumps, of which a section is given in Fig. 5, are double- 
—_: and fitted with pistons having cast iron packing rings. 
detail of the valves is shown at Fig. 6. These are of cast iron, 
the hinged form, but free to lift as far at the hinged as at the 
The seatings are wedged into the valve-boxes with 
wooden wedges. The foot valves are of similar construction. 
oe wee fee on Se ee 








TUNNEL FOR FOOT PASSENGERS IN 
STOCKHOLM. 


In Toe Encryger of December 4th we drew res oe to -" 


districts, of about equal extent, by an aoveted ie oan 
and gravel, the ridge, which runs in a northerly direction from 
the lake, and which in some places attains a height of 70ft, con- 


stituting a great impediment to traffic. 
In order to afford an improved communication between the 
two districts, Captain Lindmark applied to the municipality of 


Stockholm for powers to construct, om, ‘and to" ery a tal 3 
tunnel for foot passengers through the to a 
Cee on = 2 ee, oa through, for a 
period of fifty years, the tunnel 

of the town without any indemnity whatever. This 
application was opposed, 


4h 





adjacent houses, but Cau, who stated that driving a 
tunnel through loose stones and gravel, as proposed, would 





terward to become the pro- mp 


necessarily anaes epee ab eSrhene te ti green, aad cxnee 
quent damage to buildings above. The municipality, how- 
ever, i the great benefit that would result from the 
realisation of the project, granted the concession, ke in the 
summer of 1884 the works commenced. 
As shown by the engravings, Figs. 1, 2, and 3, on pled = rt may the 
the d scarcely wider than 
, though perhaps not the best for the 


tunnel f tion of a narrow street, 
the tunnel itself. This 
—_ of the houses during construction, being adopted in order to 
avoi gy ee of valuable property. The tunnel has a length 
of 758ft., a height of 12ft. 8in., and a width of 13ft. 2in. Ne 
works were commenced from the east end by driving a heading 
at the bottom level—a matter which offered no difficulty, as the 
heading passed entirely through granite which was blasted by 
dynamite. The enlargement of the heading, however, caused 
considerable trouble, because the crown of the tunnel in several 
instances passed into fine sand lying close to the rock. At such 
explosives could not be used, and the rock had to be 
Cae by means of wedges, which was a slow and expensive 
method. The driving of the tunnel from the west end intro- 
duced difficulties of a more serious nature, because the ground 
to be consisted entirely of coarse gravel, intermixed 
with large stones and a small quantity of wet clay. Fifty feet 
from the mouth the tunnel passes between two v. uable houses, 
five stories high, built on the slope of the ridge. The distance 
between those houses was so small that the side walls of the 
tunnel had to be constructed right under their foundations, 
which extended down to within l0ft. of the top of the arch. 
The foundations of the houses could not in this case have been 
brought down to the bottom of the tunnel by underpinning— 
part'y on account of the great depth, but chiefly from the loose 
nature of the ground. The system invented by the Austrian 
engineer Rziha was from the adopted as being the 
safest under such difficult conditions. Moreover, an iron wall of 
plates, 1Zin. square, as shown in Figs. 5,6and 7, was made to place 
against the face of the tunnel as the excavation advanced. Not- 
withstanding these precautions, the results were not satisfactory. 
It was found that the gravel, on account of the water and clay 
it contained, had no cohesion whatever, and would pass freely 
through even a very small opening. The consequence was that 
a subsidence took place in the ground above; and the excava- 
— had not advanced more than 40ft. when the works had to 
be stopped, experience showing that if it was proceeded with 
e houses would in all probability come down, 
Under these circumstances Captain Lindmark decided to 
freeze the earth before making the excavation by means of cold 
air, and for this purpose he procured from Messrs. Siebe, 
Gorman, and Co., London, one of Lightfoot’s patent dry air 
refrigerators capable of delivering about 25,000 cubic feet of 
cold air per hour, which was in the tunnel as close as 
-| possible to the part to be o ea on. The position and 
arrangement of the machine is shown in Figs. 4 and 5. Theinner 
part of the tunnel was formed into a freezing chamber by means 
of a partition wall made of double planking filled in with c 4 

In the middle of September last year the works were 
renewed. By running the refrigerator continuously for sixty 
hours the gravel inside the freezing chamber was frozen into a 
solid mass to a depth varying from 5ft. near the bottom of the 
tunnel to lft. near the top. At the crown no freezing 
took place, and though the temperature at the bottom 
was as low as 40 deg. below zero Fah., the thermo- 
meter would indicate 32 deg. above zero at the top, or 
16ft. above the floor. This circumstance, however, did not 
occasion any inconvenience, but rather the reverse, as in any 

case it would have been necessary to support the roof with 

ed which it would have been almost impossible to drive 
in if the gravel had been frozen. The work was now proceeded 
with as before, in sections of 5ft., the excavation commencing at 
the top, and the iron wall being built up from above downwards 
as fast as possible. But the great was that now the 
whole mass of gravel and stones was solid; indeed, for some Sit. 
or 9ft. from the bottom the iron wall was dispensed with, the 
gravel forming sah hens ond oan mass that it had to be 
cut away with special tools. After the first commencement it 
was sufficient to run the machine on the average 
from ten to twelve hours every night, though after heavy rains, 
when much water percolated through the gravel, it had to work 
somewhat longer. The machine delivered the air at a tempera- 
ture of 67 deg. below zero Fah., and worked admirably all the 
time without a single hitch or s a oe any description. The 
temperature in the freezing chamber was generally from 6 deg. 
to 15 deg. below zero Fah., after ten or twelve hours’ working, 
but it soon rose to freezing point when the workmen commenced 
their operations inside. 

After two sections had been excavated the partition wall was 
removed forward, thus the contents of the freezing chamber 
varied from 3000 to 6000 cubic feet. The arching of the tunnel 
was completed as quickly as possible close up to the partition 
while the earth was still frozen. In this way a great deal of the 
planking could be removed, and the cavities filled up with 
masonry. In the top of the tunnel by plankiug could not be 
removed. The masonry is made u te in the propor- 
tions of one of Piieceh econtah to'ewo and a half of sand and 
concrete all — were 








having taken place in it long before the construction of the 
tunnel was commenced. 

daily progress while using the freezing method averaged 
lft. Since then the excavation been carried out on much 


more favourable ground, consisting of pure sand, which pos- 
seases considerable cohesion, and can be safely cut away without 
ish | bein frozen. The daily 


use. oe ae 
means of Wenham’s t ive burners. e to 

sea of Weak patent regweraive trae he oa 
about £14,000, and to pay 10 per cent. on this sum, after 


clearing the working expenses it will require that 4400 persons 
should pass through every day. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Alfred Wood, fleet , to 
the Northumberland; J. Stephens, staff engineer, to the Superb. 
LEADBEATER’s CHAIR.—In our 
described and illustra’ 


STerthesa Railway has been laid wi 
this chair near Finsbury Park station, and about 300 yards near 
Holloway station. 
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RAILWAY MATTERS. 


It is said that arrangements have been concluded for the com- 
mencement of the Hudson’s Bay Railway, that 18,000 tons of rails 
have been ordered, and that the work of construction will be begun 
immediately. 

A COMMITTEE consisting of General Hancock, Mr. Molesworth, 
and Mr, O'Callaghan, chief engineer of the Bolan Railway, are to 
decide whether the Sind-Pishin Railway will be carried —— the 
Khwaja-Amran range by a tunnel or taken round by Nushki, a 
longer, but easier and cheaper route, 


THE Minnesota Railroad Commission last autumnsought to reduce 
the rates on grain and other farm produce, and then selected those 
of the Manitoba road as being lowest of the lines west of 
Minneapolis. Now it is announced that the commission pro; 
to reduce the rates, not of the railroads generally, but of the 
Manitoba alone, because it has made large profits, 


AFTER twenty-seven years’ service as the engineer of the 
M. 8S. and L. Railway, Mr. Charles Sacre has signified to the Board 
his desire to be relieved of the responsibilities he has so long under- 
taken, and his ment will terminate at the close of the current 
half year. The directors, appreciating the value of Mr. Sacre’s 
professional aid, have proposed to appoint him their consulting 
engineer on mechanical and other questions, 

AN ordinary meeting of the shareholders of the Birmingham 
District Steam way Company was held at Darlaston on the 
3ist ult., when the report of the directors set forth that application 
was being made to the Board of es to abandon 
oF oy mae lines from Wednesbury to Moxley, and from Great 

idge to Ocker Hill. The financial condition of the year was 
declared to be unsatisfactory. 


A NEW company, named the Vernon Coal and Railway Caper: 

has been registered at Brisbane, with an authorised of a 

quarter of a million. It is formed for constructing, taining, 

and working twenty-seven miles of railway from Urangan to Mary- 

borough, building wharfs at the latter a buying land in the 
000 acres 





vicinity of the railway, and purchasing of the Burrum 
ooal reserve, The Bill authorising the formation of the company | 20 
was passed in the session of 1884, ¥ 


THE ceremony of the laying of the foundation stone of the Ely 
Viaduct of the Barry Dock way was performed on Tuesday 
mornjng by Mr. John Robinson, M.I.C.E., chief resident engineer, 
before a large assembly. ‘The viaduct, which is to be part of the 
Barry Rail will 540ft. in , and will include nine 
arches in all, each having a span of 45ft. The height is to be 78ft. 
from the river to the copi It will be faced with Radyr stone, 
and the interior will be of mountain limestone, from the Al 
Quarry. The erection of the viaduct will be carried out under the 
superintendence of Mr. Bell, resident engineer of the line, from 
the north end of the Wenvoe Tunnel, over which Mr. Robinson 
— ae a a supervision. e is — will be — 

ly com a e beginning of next winter if no acciden 
should delay the work. . 


THE accidents reported to the Board of Trade by the railway 
a the United Kingdom during the year 1885 include 
idents to trains, to rolling-stock, permanent way, &c., which 
caused the death of nineteen persons—six of them passengers and 
others, and thirteen servants of a injury to 517—of 
whom eighty-one were servants, 436 passengers and others, 
These compare favourably with the corresponding 
for 1884, when t' -two passengers and twenty-three servants, 
or fifty-five persons in all, were killed, and 865 and 115 
servants, or 980 in all, were injured. Fifty-three collisions took 
lace between passenger trains and goods or mineral trains, whereby 
ve passengers and ore servant were killed, and 133 gers 
thirty-one servants injured; so that to this class of injury, though 
less than 7 fed cent. of the total number, is due nearly 32 per 
cent. of the deaths and the same percentage of the injuries. 


THE Wilmington and Weldon Railroad Company, U.S.A., is 
making preparations to build an iron bridge across the Neuse river, 
near Goldsboro, N.C., in place of the wooden structure which has 
stood ever since the war. The bridge which is now to be replaced 
succeeded an old-fashioned wooden truss bridge, housed over, 
which was burned in December, 1862, during one of the sharpest of 
the minor actions of the war, the marks of which the writer carries 
about him until this day. In one sense the action was a drawn 
battle, as neither party ran away, but in anotherit was successful, 
for during its continuance the bridge was set on fire by a lieutenant 
of the Third New York Cavalry and two privates of the Ninth 
New Jersey Regiment, who managed to reach the bridge under 
cover of the railroad embankment, and succeeded in burning it, 
although it was covered by two Confederate batteries and a brigade 
of infantry, not 200 away. The three bridge burners escaped 
with their lives, although two of them were wounded, but the 
lapse of twenty-four years has unfortunately effaced their names 
from memory. 


Ir the following story in the New York World is correct, 
hants will soon become an essential feature of a i 
train :—‘‘ A fast freight on the Pennsylvania road ran into another 
freight six miles south of Bristol on March 13th. The elephants 
‘Chief’ and ‘ Queen’ were in the car just behind the locomo- 
tive, and the water tank of the engine slid into the forward com- 
partment of the car, rolling everything in that part into the com- 
partment which ‘ Chief’ occupied. At the same time a heavy flat 
car slipped into the elephant’s car from behind. ‘Chief’ braced 
himself inst the ‘used mass of elephant and keeper, smashed 
wood, water tank behind him, and received the flat car on his 
forehead, pushing against it with all his might. It was fully five 
minutes before ‘Chief’ could be led that it was no longer 
necessary to hold the car up. en, with wild trum 
proceeded to demolish the flat car, but his keeper and the 
of the wrecked cars behind him compelled him to desist, Neither 
— was hurt much, and they tramped to Frankford, twelve 
= . ‘ Chief’ undoubtedly saved the life of his mate and their 
eeper.” 

SPEAKING of the cable tramway in Melbourne, the Melbourne Age 
says :—‘‘ The continual sto; of traffic on the Melbourne section 
of the Richmond tramway line, due to the rope breaking, caused the 
tramway company to consider laying down another cable. It was 
thought when the cable was first laid, some four months since, that 
it would last six or eight months, but the wear and tear has been 
scanelily pstag: tok taateke, ck Ee sage vaning 
cons y e running 
of the cars, Mr. Casebolt, the engineer of the company, con- 


» he 


siders that the fractures in the cable, which is now replaced | has 


by a new one, were due to several causes. The chief reason 
assigned is the severe strain on the rope in passing round the curves 
over ~—- P and the excessive ion against the guide bars. 
This be obviated-now, as wider and larger horizontal — 
have been fixed at the main curves at Spencer-street and Spring- 
street. The new cable was threaded after the last car had 
run one night, and the operation occupied about three hours. 
The immense coil of new cable, weighing between seventeen an 
eighteen tons, and measuring some five miles in length, was 
unwound off the drum at the , and coiled on a hea 
boiler wagon. Early on Saturday, twenty-one horses were hitch 
to the wagon, and the heavy load was ha out to the back of the 
engine house, A small portable engine was attached to a large 
want am, ond * the course of pg wages La er — 
o e ‘or threading. en ic ceased for 
the night itr. Casebolt had a gang of men ready to cut the old rope 
and on the new. The engine was set in motion and in due 
course the whole of the old cable on the Melbourne section was 
replaced by the new steel rope. The old rope, which had only been 
in use since 26th October, 1885, showed that the wire strands were 
parted every few inches, 








THE ENGINEER. 
NOTES AND MEMORANDA. 

THE deaths registered during the week ending April 3rd in 
twenty-eight great towns of and Wales corresponded 
to an annual rate of 22°2 per 1 of their aggregate popula- 
tion, which is estimated at 9,093,817 persons in the middle of this 
year, 

_ THE progress of drying up of the steppes around the Caspian Sea 
is steadily going on. ature learns from a recent communication 
by M. Krasnoff to the Geographical Society, that the series of the 
ay og be a a gh ay ta 

e Ergheni hills, are rapidly pea: ; the ilguir 
and Keke-tzun have quite aaausant in the course of the last year. 

In London, 2698 births and 1745 deaths were registered last 
week. The annual death rate per 1000 from all causes, which 
had been 30°3 and 26°9 in the two preceding weeks, further 
declined last week to 21°9, During the thirteen weeks ending 
last Saturday the death rate averaged 24°8, and exceeded by 
0'8 the mean rate in the corresponding periods of the ten years 
1876-85, 

GENERAL TILLO publishes in the last issue of the Jzvestia of the 
Russian Geographical Suciety, the results of new exact levellings 
made in order to ascertain the heights above the sea of Lakes 
Ladoga, Onega, and Ilmen. Their respective heights above the 
py level of the Gulf of Finland appear to be only 16ft., 115ft., 
and » With a probable error not exceeding 1°5ft. Nature says 
the formerly accepted heights were 59ft., 237ft., and 157ft. 

A PAPER on “Sight Feed Lubricators,” in the Journal of the 
British Society of Mining Students, recently ished, gives the 
results of experiments which in one case, with a 36in. ie 
an 


or showed a saving as between 24 quarts of oil per week 

4°5 quarts, representing a saving in oil of 17s. 6d. per week, beside 
which would be the economy resulting from continuous lubrication. 
The same journal contains a useful paper on “ Board and Pillar 
Workings,” by R. A. 8. Redmayne. 

Paper is rendered suitable for wrapping up silver and 
delicate metallic and polished articles as 3 loa 
of caustic soda are dissolved in water until the hydrometer shows 
. B. To this solution are added four parts of oxide of zinc and 

until dissolv Sufficient water must next be added to 
reduce the solution to 10 deg. B. Next dip paper or calico into 
this solution and dry. This wrapping, the Scientific American 
says, will very effectually preserve silver articles from being blackened 
sulphuretted hydrogen, which, as is well known is contained in 

e atmosphere of all large cities. 

GuTTA-PERCHA from Bassia, or Butyrospermum Parkii (Comp, 
Rend., 100, 14 Breas i in i i 

roperties. It tained in com; 

= warm water and become Ss sam about the boiling point. 
becomes electrified as easily as the ordinary variety, and serves 
equally well as an insulator ; sp. gr. 0°976. The gutta-percha from 
Bassia is, however, much less soluble in _ petroleum, tereben- 
thene, ether, and boiling acetic acid than the ordinary variety, but 
is almost — soluble in carbon bisulphide, chloroform, benzene, 
and boiling alcohol of 95 deg. 

AN improvement in the yon | 


of grinding stones and em 
wheels is that by which the whee: vd 


is given a reciprocating: motion 
A the aA +, 





in addition to its rotation, Every one has noti tag 
of moving a tool from side to side on a hand grindstone, so as to 
equalise the attrition on the different parts of the edge. It is 


found that by making the grindstone move, and keeping the tool 
still, a more perfect result is attained, while the detached particles 
of steel have an opportunity to drop off the grindstone, instead of 
being crushed into it, and the wearing of the stone and the heating 
of the tool are both greatly diminished. 


AccorDING to M. L’Héte (Comp. Rend., 101, 1153) pututy 
pure zinc, obtained by mixing precipitated zinc oxide with cal- 
cined lamp-black and distilling the mixture, does not decompose 
water at 100 deg., and is not attacked by dilute sulphuric acid. If 
ye na zinc is melted in a crucible stirred with an iron rod, 
it up 0°03—0'05 per cent. of the iron, and the impure zinc 
thus obtained decomposes boiling water and dissolves in dilute sul- 
phuric acid. The presence of very small quantities of antimony 
or arsenic have the same effect on the properties of zinc. All com- 
mercial —— of the metal decompose water at 100 deg. The 
Journal of the Chemical Society says the author recommends the 
use of zinc containing a s quantity af iron in Marsh’s process 
in order to insure a regular evolution of gas. 

‘* THE Geology of the Pittsburgh Coal Region ” is the title of an 
interesting paper, recently published, by Professor Lesley. The 
amount of coal in the Pittsburgh region is estimated at about 
thirty billion tons—an amount practically inexhaustible, at least 
for centuries, During 1884, eleven million tons were taken from 
the Pittsburgh bed—an output of about 60 Lp! cent. of the whole 
bituminous coal-production of the State, and about 33 per cent. of 
the shipments of anthracite. Concerning oil and tga however, 
the author has very different views. He says, ‘‘I take the oppor- 
tunity to express my opinion in the strongest terms, that the 
amazing exhibition of oil and gas which has characterised the last 
twenty years, and will probably characterise the next ten or 
twenty years, is nevertheless, not only geologically but historically, 
a temporary and vanishing phenomenon—one which young men 
will live to see come to its natural end. this opinion I do not 
entertain in any loose or unreasonable form; it is the result of both 
an active and a thoughtful acquaintance with the subject.” 


AT a recent meeting of the Royal Society a paper was read— 
"On the Magnetisation of Steel, Cast Iron, and Soft Iron,” by 
> John a Gemmell. aoe author described, and y the — 
of, a series of experiments upon specimens of iron o' 
steel. The specimens consisted of wires of soft Scotch iron, 
common wire, charcoal iron, and soft steel, with bars of cast iron 
and malleable iron ; and the object of the investigation was to find 
the difference between these, with respect to the intensities of their 
total and residual magnetisation, due to different degrees of 
magnetising force. The apparatus was arranged, and the experi- 
ments made, according to a simple magnetometric method fully 
detailed in the — The magnetising currents were derived 
from a ba‘ of Thomson’s tray iells, so 
number of could readily be placed in the circuit, The results 
represent the effect of a current ually increased from 0 to the 
maximum, gradually dimini to 0 again, and of the same 
process repeated with a negative current. They are shown in 
curves, the abscissze of which are proportional to the magnetising 
forces, and the ordinates to the magnetisation produced. Figures 
are in by which to reduce these values to absolute measure. It 

found that iron has the highest 
bility, and the soft steel the lowest ; while that 
iron a es With regard to 
iron shows the least, and the soft steel the greatest. 


Annealing the latter, however, has the effect of bringing it 
near the common wire, both in respect of atisability a 
retentiveness. The two specimens of cast iron differ considerably. 


The malleable iron bar shows a very much higher magnetisability 


d | than the cast iron ones, and its residual magnetisation was so low 


that it could not be observed with the same arrangement of 


apparatus, These curves also present certain anomalies which are 
worth investigation. The space about the zero on an 
scale is affixed to each set to show its peculiarities more clearly. 


In the curves representing the resid magnetisation we find a 
loop between the direct and return curves, more or less marked i 
all the A similar feature presents itself in the curves of 


) an 
a tendency always to form this loop. In that part of the return 
curve which represents the effects of the small magnetising forces, 
the residual magnetism is seen first to take a greater v: ue, and 
then to diminish again just before the zero of magnetising force is 
reached. This may be observed also in the negative return curve. 





MISCELLANEA. 

THE Council of the Société Internationale des Electriciens of 
Paris have appointed Mr. R. Aylmer, M.LC.E., A.S.T.E., as the 
society’s hon. secretary and treasurer for England. 

THE Russian Minister of Marine has announced his intention of 
giving a series of prizes, commencing with one of £100 and ending 
with several of £25 each, for the best essay on the defence of men- 
of-war from torpedo boats. 

A LARGE one-ton lift, with a rise of 7Oft., is to be made by 
Messrs. Archibald Smith and Stevens for Messrs. W. Briscoe and 
Son’s new warehouse, Sydney. It will be driven by a gas engine, 
and is to be a duplicate of lifts supplied last year for the Hon. B. 
Rundle’s new ing, of the same town, 


CAPITALISTS of Copenhagen are about organising a Russo-Danish 
Navigation Society. It is to have a capital of seven million 
roubles—5,560,800 dols.—and will order from thirty to forty iron 
and steel steamers, to be built probably in Copenhagen, which in 
times of war can be armed, and then be used for transporting troops. 

A COLLECTION of interesting photographs connected with the 
Southampton Docks has been contributed to the library of the 
Institution of Civil Engineers by Mr. Philip Hedger, A.I.C.E., the 
secretary of the Southampton Dock Company. They show a 
large number of vessels which have been under repair after heavy 
damages as well as under other circumstances, and have all been 
taken by Mr. W. R. Scanlan, of High-street, Southampton. 


THE launch of the Russian ironclad, Tchesma, one of the 11,000- 
horse power engines of which was shown running round slowly at 
the Antwerp Exhibition of last year, is fixed for the middle of 
April. Baron Sadoine, the g manager of the Cockerill Com- 

y, is invited to be present at the launch, when it is hoped that 

e will terminate negotiations, bringing work enough to last the 

Cockerill Works and all the others in the neighbourhood of Liége 
for two or three years to come. 


A USEFUL chart of the coast from Tynemouth to Newbiggin, show- 
ing the measured knot at Hartley and the course from Cullercoats to 
Newbiggin on a large scale, and a small diagram map of the 
measured knot, are being published by Mr. Andrew Reid, Newcastle- 
on-Tyne, under the auspices of the North-East Coast Institution 
of Engineers and Shipbuilders from — revised by Mr. E. Watson, 
surveyor, of Newcastle. A speed table is printed at the back of 
the small pocket chart, and would be of much service if the first 
column of speeds were not wrong from beginning to end. 

DESPERATE cases sometimes need te measures, but it 
seems much to the discredit of those concerned, to whom much 
honour is otherwise due, that the matters at Panama should 
require the expenditure of so much labour and er, ory to pre- 
vent the truth from reaching the public ear. Evidence of trust- 
worthy men and the logic of actual events make many of the state- 
ments concerning the work at the canal look like statements very 
much indeed in advance of the facts, and show the Panama Canal 
work to be in a bad way, and that, if ever completed, it must cost 
many times the estimated cost. 

At the meeting of the Manchester Geological Society held on 
Tuesday, Professor Williamson referred to a book he has in pre- 
paration dealing with the subject of stigmalia, and stated that he 
should be glad if any mining engineers connected with collieries 
would furnish him with facts with reference to stigmalian plants 
passing through coal measures and rooting in the underlying clay, 
or of roots passing through the coal to the clay beneath. He 
was convinced that there was scarcely a colliery in which such 
instances, of which he had already several records, did not occur; 
and as the existence of stigmalian plants under such conditions was 
denied by German geologists, he was anxious to be supplied with 
undoubted facts as to the actual discovery of sti plants 
under the conditions he had described. 

THE Electro-Metallurgical Company, of Charlotte-street, Black- 
friars, London, S.E., has taken over the electro-nickel and silver- 
plating business from its neighbour, Mr. William Elmore. It 
is stated that the electro-depositing plant in Charlotte-street is 
by far the most extensive in the world, some of the tanks having 
ample capacity to admit of a horse and cart being turned round 
within them, whilst their depth is 15ft., and such tanks to be used 
for the electro-deposition a the various metals must necessarily 
have the most powerful dynamo machines obtainable. We are 
informed that William Elmore and Co. have discontinued their 
plating department in order to confine their attention to dynamo 
machinery and outfits for depositing silver, nickel, &c., and for 
metal refining and extraction of metals from their ores, the 
recently ected machines being each capable of depositing 
20 tons of metal per week. 

Ir is just being pointed out by Mr. J. W. Sparrow, one of our 
leading iron and coal masters, and who is agitating for a return 
to longer hours at the pits, that Belgian bar iron and nail rod iron 
is being sold at this moment at £4 a ton free on board at Antwerp, 
while Staffordshire bar and nail rod iron cannot be produced at 
less than £6 per ton delivered in the Thames. ‘“‘ Here is,” Mr. 
3 w remarks, “‘an article which consists 90 per cent. of it in 

ur and 10 per cent. in rent and royalty, our cost is 50 per cent. 
or half as much more than the Belgian.” The same ironmaster 
also points out that the seat of the galvanised iron trade is in 
Wolverhampton, and that one of the principal manufacturers and 
exporters of such iron states that his consumption of nails in 

ing cases is 10 cwt. and upwards per week, aad that he does 
not use a single English nail, all of them are of foreign manu- 
facture made on the Continent and consumed in Staffordshire. 


THE ironmasters’ returns for March were issued on Saturday last. 
Ninety-eight furnaces were in blast throughout the month. The 
make of pig iron of all kinds was 215,405 tons, being about 7000 
tons more than during March last year. The make for the first 
quarter of 1886 has amounted to 628,050 tons, being about 37,000 
tons more than during the corresponding portion of 1885. The total 
quantity of pig iron in stock on the 31st of March was 641,621 tons, 
i 29,296 tons since the end of February. Stocks 
appear to have increased more than a quarter of a million tons 
since the end of March, 1885. Pig iron shipments have recently 
fallen off considerably. Only 59,705 tons were sent away duriag 
March, which is 10,000 tons less than during March, 1885. The 
quantities in detail and destinations were as follows:—Scotland 

29,535 tons; Wales, 8808 tons; Holland, 7625 tons; France, 
3149 tons; and Germany, 1750 tons. The shipments of manu- 
factured iron and steel reached 35,609 tons, or about 4000 tons more 
than in February. 

THE official trial of the new Eats machinery of the Eston 
station of the Stockton and Middlesbrough Corporations Water 
Board took place on Tuesday and Wednesday last. The engines 
were made by Messrs. Worth, Mackenzie, and Co., of Stockton- 
on-Tees, and are horizontal compound surface-condensing, with 
steam cylinders 12}in. and 22in. diameter, each cylinder driving 
directly a double-acting pump 6in. diameter by 18in. stroke; the 
cranks are set at right angles, and both cylinders are provided with 
expansion valves, the water being pumped through the 
surface condenser. The contract provided t on a trial of 
twenty-four hours’ duration the delivery of water into the reservoir 
should not be less than 13,500 ons per hour, and that tke cost 
for coal should not exceed ‘18 of a penny per thousand gallons 
ap using fair engine coal at 7s. oe eee ats The actual 

its obtained were, een poe better : this, ngue 4 
actually :pum being 20, ons our, or per cent, 
above the. prom coe uantity, while, on the other hand, the cest of 
coal was 0! *153 of a penny, or 15 per cent. less than the 
guarantee. This corresponds with a duty of over 72 millions, a 
result that has rarely been reached by a pumping em el 80 
small a size. Tire reservoir is distant about two and a- miles 
from the pumping station, and 245ft. above the same. The con- 
tract was carried out under the superintendence of Mr. Jaa, 


Mansergh, engineer te the beard. 
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PUMPING ENGINES FOR BUENOS AYRES SEWAGE WORKS. 


MESSRS. BROWNE AND BOBY, LONDON, ENGINEERS. 


(For description see page 282.) 
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TO CORRESPONDENTS. 
Registered Telegraphic a NEWSPAPER, 


*,* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep 5 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

T. J. (Gloucester-road).— There are about sixteen recognised rules. Which of 
them would you prefer? 

T. anp C, (Metropolitan-buildings).— We cannot illustrate inventions which 
are not actually in use. When yours has been adopted on some leading 
railway we may refer to it fully. 

A. D.—For the blue tracing process see Tuk ENornger, 19th April, 1878, and 
26th April, 1878. Paper ready prepares for this purpose may be obtained 
of several London firma. 





SEA SALT CRUSHING MACHINE. 
(To the Bditor of The Bngineer.) 
Srr,—Can any of your readers give me the name of a maker of sea salt 
crushing machines, to reduce to a medium size for sardine puting? 
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MEETINGS NEXT WEEE. 
Tae InstTiTUTION oF CrviL ENGINEERS, 25, Great George-street, West- 
minster, 8.W.—Friday, April 9th, at 7.80 p.m.: Students’ rae Paper 
to be read, ‘ Locomotive ine and Sheds, as on the 
Caledonian Railway,” by Mr. Gilbert M. Hunter, Stud. Inst.C.E. Mr. J. 
Wolfe Barry, Member of Council, in the chair. Tuesday, April 13th, at 
8p.m.: Ordinary meeting. Paj to be further discussed, ‘“ Water 
Purification: its Biological’ and Chemical Basis,” by Mr. Percy F. Frank- 
a 2 B.Sc., F.C.8. Paper to be , time permitting, ‘‘ Bric! 
ma rr. 


ef a Mr, Henry Ward, Assoc. M. Inst. 0.E. 
Parkes Museum or Hyaiene, 74, mony ay ng “ng mt-stroet, W. 
—Thursday, April 15th, at 8 p m.: Lecture by the Rev. F. Lawrence “ On 
Eremacausis: Sanitary Bi % 


CHEMICAL Socrery.—Thursday, April 15th, at 8 p.m.: Ballot for the 


election of Fellows. 

Socrery or Arts, John-street, Adelphi, London, W.C.—Monday, 
April 12th, at 8 p.m.: Cantor Lectures. ‘‘The Arts of sapeers aeons 
and Embroidery,” by Mr. Alan 8. Cole. Lecture II.—Method of making 
tapestries compared with that of simple wea and carpet-making. 
Textiles of Greco-Egyptian, Turcoman, modern Japanese. A tion 
of the tapestry-making process to . Antiquity of use of 


hangings. bayeaux ta , Te 4 St. Gereon, at Cologne. 
Scheme of eae Pen that shown in Sassanian metal- 


its pattern compared wi! wn me’ 





=. Sicilian weavings. bee on pat Sate om Stories eee 
lemish paintings upon igns in 14th and 15th centuries, o 
tapestry-making in other European countries, 

8 p.m.: Foreign and Colonial Section. ‘“ 
sions in the Last Quarter of a Century,’ by Mr. P. L. Simmonds, 

















Wednesday, April 14th, at 8 p.m.: Nineteenth ordinary m » “Phe 
Treatment of Sewage,” by Dr. C. Mi ott Tidy. Sir Frederick Abel, 
C.B., D.C.L., F.R.8., Chairman of the uncil, will preside. 

DEATH. 


44. 4 


On the 4th inst., at his , 22, Hi 
waM Der, C.E., B.8c., in the 51st year of his age, 
Japanese papers, please copy. 





square, N.W., Sipenc- 
French, Chinese, and 
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THE INSTITUTION OF CIVIL ENGINEERS, 


Twenty years ago the premises of the Institution of 
Civil Engineers at 25, Great George-street, Westminster, 
had been found inadequate to its requirements. The 
list of its members then included less than 1300 of all 
classes. They number now about 5000, and still the 
same building is the home of the Institution, although it has 
not only grown thus enormously in numbers and in wealth, 
but it has grown equally in influence, until indeed it has 
become the greatest engineering society in the world. In 
January, 1866, when Mr. (now Sir) John Fowler delivered his 
presidential address, the inadequacy of the building; 
insufficient size of’ the meeting hall; and inconvenience of 
the rooms a formed the subject of his special 
notice, and he expected that the society would at an early 
date consider a distinct proposal for a new building worthy 
of the position of the Institution. The proposal when 
made was rejected, and two years later a sum of 
£17,000 was spent on a compromise which merely 
handed the matter on for early future consideration and 
expenditure. Since then the question has from time to 
time received consideration, and each time beenshelved,and 
the Institution is at this day quartered in the building 
which it entered in 1838, when there were only 351 
members of all classes, including graduates, or not one- 
fourteenth of the present number, nor so many as is now 
often present at each weekly meeting. The only increase 
in the accommodation ever made was obtained in 1868 by 
taking the back half of the next house, a compromise 
which secured enough room for the immediate require- 
ments of the Institution, but which, like all compromises 
in such matters, has simply been an addition to the 
ultimate expenditure, and has involved continual make- 
shift arrangements necessary in the conduct of the 
business of the Institution. The seats in the meeting hall 
or theatre have had to be rearranged and placed as 
close together as those in an old London theatre pit, and 
even then it is often so crowded as to cause t incon- 
venience. The library haslong been crowded and veryincon- 
venient, and large numbers of books and papers are stowed 
away out of sight, The reading-room has to be cleared out to 
provide room for the members and visitors before and after 
the meetings; the Council room has to be cleared in 
the same way; and half the secretary’s office can only be 
reached by crushing past the esate of hats and coats 
which crowd out everything from the other part. The 
Institution s no room for the reception and dis- 
play of models, or of objects of interest, though it 
Lmight possess an almost unlimited quantity of great 
importance and value, both from the instructive and his- 
toric point of view; and it possesses no room or rooms 
which might be of convenience to members who, on fre- 
quent occasions and after meetings, do not require the 
reading-room, but need some social accommodation, though 
not of the character ofa club. For forty-eight years has the 
Institution been located in the house which even when a 
small body it required, and at the end of that long period of 
continuous growth and influence it squeezes itself into the 
same house, and begs round London for a room when it 
wants to eat itsannual dinner. It has grown into affluence, 
but to this day it makes the presentment to the world 
that it did when it could only just pay the expenses of 
existence nearly half a century ago. It now represents 
one of the wealthiest, most powerful, and most honoured 
of professions; its leading members are honoured for their 
achievements, and not for mere wealth; and yet it grumbles 
to-day, as it did in 1866, that it wants accommodation, wants 
room, and some few have even dared to step outside the 
simple demand for absolute necessities, and have expressed 
the opinion that an ordinary street dwelling-house of the 
year 1838 presents a less dignified appearance to the 
world than might be desired even y society of engi- 
neers. Engineers may not bé in the habit of expending 
money on esthetic or even architectural finish of their 
structures, but if the home of the Institution is to be 
supposed to have any influence, there is little need of sur- 
prise that <o ce e so seldom either pro or urge any- 
thing upon their clients which is not strictly of the utili- 
tarian order. English people are ever forced to admit the 
superior appearance of public works built from the designs 
of engineers on the Continent, as compared with those 
at home. But it would appear that English engi- 
neers care so little for fitness from an architectural 
point of view, that their professional home makes no 
pretence to structural or architectural qualification in 
its owners. In 1868, when the back addition was made 
to the room accommodation, it was done against the 
wishes of Mr. McClean, Mr. Fowler, and many more who 
wanted to construct an entirely new and suitable building 
on the opposite side of Great George-street and forming 
one side of St. Stephen’s-square. At that time the 
Institution was not in a position to pay down in cash 
a large sum for a palatial building; but it need not have 
put the whole of the money down for the purpose any 
more than it need now, though -it can do so. It has 
become now no matter of fancy, but a matter of absolute 
necessity, and the Council of the Institution can hardly be 
said to do its duty if it does not provide a proper and 
creditable home, and accommodation suitable for and in 








every way sufficient and worthy of a body which has 
members all over the country aud the world, and which 
claims to represent English engineering. 


THE RAILWAY RATES BILL, 


WE feel no surprise that the railway companies have 
sounded a note of alarm. The Railway Rates Bill is very 
well calculated to excite the apprehensions of directors 
and shareholders, The contention of the companies is 
that the State has no right to fix the rates which 
railway companies shall charge for the conveyance of goods 
over their lines, On the face of Mr. Mundella’s Bill as it 
stands, the railway companies may be compelled to carry 
goods, not at the prices which will pay the companies, but 
at those which a board or commission may hold to be 
proper. It is, urge the companies, an extension to rail- 
ways of the principle of the last Irish Land Act. That fixes 
the rents to be paid to landowners, not by the ordinary laws 
of supply and demand, but by the will of a legal tribunal. 
They assert that the money invested in railways has been 
spent on the understanding that the investors were to be 

rmitted to charge certain rates, and that as a matter of 

act they have not exerted their full powers in this respect, 
all rates being really lower than those which their respec- 
tive Acts of Parliament permit them to charge. The case 
they can make out is, from one point of view, ostensibly 
good; but when we have said this much we have con- 
ceded all we are disposed to concede. Railway directors 
apparently forget that their Acts of Parliament give them 
very valuable privileges, and that there is this wide dif- 
ference between them and Irish landlords, that they are 
the servants of the public, and the landlords are not. 
Railway companies carry on their operations under con- 
ditions very different from those of private companies. 
They possess monopolies conceded to them by the State, 
and, as a result, the State possesses, within limits, a power of 
interference. All property has its duties as well as its 
rights, and the valleoes owe a duty to the State which 
finds no parallel in private enterprises. Therefore any 
protest made by the companies against State interference 
with their proceedings must be looked on with a certain 
amount of hesitation. 

To put the question in an extreme light, let us suppose 
that any great railway company, in the exercise of itsown 
wisdom, determined to augment its rates for the carriage 
of minerals and merchandise to an extreme degree. The 
result would, of course, be a paralysis of manufacturing 
industry throughout the district served by the railway. 
But the condition on which the company obtained its Act 
was that it would serve the district in question. It was 
for the good of the community, not for that of the share- 
holders, that great powers—such as those of compulsory 
purchase of land—were conferred on it by Parliament ; 
and Parliament would certainly not do its duty by the 
community at large if it did not, under such circumstances, 
interfere. It may be argued with perfect truth that any 
railway company pursuing so suicidal a policy would kill 
the goose which laid golden eggs. But without going so 
far as this, it is quite possible for a company to injure one 
district while serving another. Not only may it be 
admitted that this is possible, but it is the contention of 
traders generally that it is actually done daily, preferential 
charges operating most injuriously on various districts, 
and it is noteworthy that many partisans of the railway com- 
panies admit freely that a readjustment of tariffs is needed. 
There can be no doubt but that when competition comes 
into play, and a given town is served by more railways 
than one, charges are less than when a given railway has 
things all its own way—when, that is to say, the given 
town or district must be served by one railway or not at 
all. There are two special points urged by the traders. 
The first is that certain districts are oppressed and others 
favoured by the railway companies; and the second is that 
all railway rates of every kind are too high. These two pro- 
positivus ought to be kept distinct; they demand different 
modes of treatment. Concerning the first, let it be 
assumed that for the traffic of a given town competition 
exists. It is served by more lines than one, and asa result 
the companies convey goods for a stated distance of, say, 
100 miles at 5s. per ton. Following the lines, we find that 
they diverge, so that on both of them centres of industry 
exist which are each served by only one line. The charge 
for ——s goods to and from these is 10s. per 100 miles 
og ton. Now it may be safely assumed that if goods can 

conveyed under the first set of conditions for 5s. per 
ton, they can also be carried under the second set of condi- 
tions for the same sum; and it is not wonderful that the 
traders in the over-rated districts should maintain that 
they are treated unjustly. We do not, however, assert 
that because a company chooses to carry in one district at 
one rate, that it must of necessity be compelled to carry in 
another district at the same rate. It may think fit to 
carry at a loss to injure a rival. But we do maintain that 
there is a very strong a priori case against the company 
under the circumstances. 

As regards the second point urged—namely, that railway 
companies all charge too much for the conveyance of goods 
—a great deal may be said on both sides; but it is certain 
that there is every reason to believe that these charges are 
often not only too high, but so much too high that very grave 
injury is done to the commerce of this country. Some 
time ago we showed that the actual cost of conveying a 
ton of coal from the Midland counties to London, after 
every expense had been allowed, was about one-third of 
the sum actually charged by the companies. This state- 
ment obtained very wide circulation, and no attempt was 
ever made to contradict the accuracy of our figures. If it 
can be shown that a railway company is making an enor- 
mous profit on the carriage of any one class of goods, then 
those dealing in such goods have a right to demand 
an explanation. Railway companies allege that the divi- 
dends they pay are small; but this, as regards our principal 
lines,is hardly the fact. It is very difficult to find any first- 
class security—such, let us say, as the London and North- 
Western Railway—paying six per cent. per annum. It is 
quite true that those who have to buy shares now cannot get 
anything like this; but the circumstance does not affect the 
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general statement. We shall not be far wrong if we take 
the working experses of English railways at 50 per cent. 
of the gross receipts. Where shall we search for any other 
commercial undertakings of which the same may be said? 
Furthermore, it must not be forgotten that there is no 
reason to assume that railways are now worked with 
maximum economy. It is, indeed, more than probable that, 
under a sufficient stimulus, considerable reductions might 
be made without in any way cutting down efficiency. 
Again, it may be argued with much force and cogency 
that railway directors, by charging rates which are too 
high and unequal, are injuring their own interests. In 
every instance where tariffs have been reduced, the com- 
panies have reaped an advant Take, for example, 
third-class traffic. It was looked on as a nuisance until 
Mr. Allport, of the Midland, showed that it might be 
made the mainstay of a company; and it is a fact that the 
third-class traffic not only now pays for itself, but for the 
first and second-class traffic as well. The great companies 
might have contended until recently that a reduction of 
rates would only have resulted in glutting their lines with 
more traffic than they could handle; but the doubling of 
lines, not only near London but far out into the country, 
has got over this difficulty, and there are very few 

in existence which could not handle more traffic than they 
now get with ease and certainty. 

The weakest feature in the existing opposition to Mr. 
Mundella’s Bill is the assumption that the act of any 
tribunal appointed to revise railway tariffs must be unjust 
and arbit: We believe that such an idea is entirely 
unwarranted and unwarrantable. It has long been felt that 
traders had at least a strong case against the railway com- 
see These last have never been conciliating ; they 

ve stood on their rights, or their fancied rights, and now 
they shrink and shiver with fear of an impending storm. 
If we imagined that the acts of a railway commission were 
likely to be unjust, we should be among the first to lift 
up our voices in defence of the companies; but we hold 
that there is a strong case for inquiry and investigation, 
and that the operations of a just tribunal cannot fail to be 
beneficial to the community of traders, and, in the long 
run, to the companies themselves. Railway directors are 
not men of superhuman wisdom, and they are, we fully 
believe, very often quite in the dark as to the best modes 
of promoting the interests of the companies they represent. 
If they are perfectly fair and honest in their dealings, if 
they are really doing their best for the public, they are 
doing the best for Great Britain; and they have nothing to 
fear from an inquiry which may or may not result ina 
revision of tariffs. If on the contrary, they are, and have 
been, aye | a short-sighted grasping policy, then they 
may well feel alarm. They may need to be taught what 
is good for themselves. The perity of the nation is 
dependent to an almost incredible extent on the policy 
pursued by railway directors. No group of men in exist- 
ence can really do so much harm to this country as the few 
hundreds who control the great network of our internal 
communications. Their power is so great that the trading 
community naturally regard their operations with a jealous 
eye. They may, however, comfort themselves with the 
reflection that what ae the prosperity of Great 
Britain must promote the prosperity of its railways. But the 
traders who complain, should not forget that in no other 
country in the world are goods and minerals conveyed 
with so much speed, certainty, safety, and honesty, as in 
England. Such advantages are worth paying for; and the 
traders would, we believe, be the first to complain if they 
found that a reduction in tariffs involved inferior service. 

We have made no allusion to the provisions of Mr. 
Mundella’s bill, because the daily press put its readers 
in possession of the facts concerning it. We express no 
opinion concerning its merits or demerits. It will, no 
doubt, undergo large modifications in various ways before 
it can become law, and it will be time enough further on 
to speak fully concerning it. We have preferred to deal 
with the relations of railway companies and traders on 
broad principles. Railway directors maintain that State 
interference with their operations is unjustifiable. We 
hold that they have brought such interference on them- 
selves, and that the State is perfectly justified in ascertain- 
ing whether the companies are or are not misusing the 
rights which the State has conferred. We by no 
means advocate a violent interference with the com- 

nies. We cannot see that Parliament, without due 
inquiry, would be justified in making sweeping reduc- 
tions, or, indeed, any reductions in railway rates. But 
we do not for a moment believe that it contemplates 
doing anything of the kind. The circulars issued by rail- 
way directors speak of confiscation in a way quite un- 
warranted. The trading community has its rights as well 
as the railway companies, and the rights of both ought to 
be, and we have no doubt will be, res in future 
legislation. But the commercial exigencies of the country 
are such that it is quite impossible that the railway com- 
panies could ee moni escape from an inquiry intended 
to determine what part, if any, they have taken in bring- 
ing about the existing depression of trade. No Act of 
Parliament can be passed until the public is placed in 
possession of both sides of the case. It is at least certain 
that the railway companies are taking care to make them- 
selves heard, and we may regard it as clear that the 
enormous interest possessed by the railway companies will 
suffice to Bongos them from even the ow of an in- 
justice. ey may, perhaps, regard the matter from a 
different point of view; but the traders of Great Britain 
are quite as important as the railway companies, and 
their opinion on this point will be entitled to as much 
respect. 








RAILWAY REGULATIONS IN GERMANY, 


Herr Wicuert lately called attention—at a meeting of the 
Berlin Railway Association —to the question of the introduction 
of continuous brakes on the Prussian State railways. The new 
regulations, which came into force on April 1st, necessitate the 
application of continuous brakes to all trains running at thirty- 
seven and a-half miles per hour and at higher rates of speed. 
At the same time the line at the side of the carriages is no 





longer required, provided the continuous brakes can be applied 
from the separate compartments. Herr Wichert ex 
the opinion that this new regulation must sooner or later 
be applied to all passenger trains without distinction as to 
woah For railways of secondary importance Heberlein’s brake 
has been adopted. These lines being apart from each other, in 
most instances, complete uniformity of brake appliances is not 
indispensable. The case is, however, different with main lines, 
on which Carpenter’s air-pressure system has been intro- 
duced. Up to last October about thirty per cent. of all 
the passenger trains on the Prussian State railways had been 
vided with continucus brakes. In all cases where they 
been applied they had been found to act. Within a given 
period 2307 unexpected applications of the brake had taken 
place. Actual danger was impending in twenty-eight cases, in 
eighteen of which the stoppage had been caused by the driver, 
in nine by signals from passengers, and in one the action of the 
brake had been automatic. Improvements have been made by 
Messrs. Siemens and Halske, of Berlin, in the apparatus now 
largely used in Germany for controlling the speed of trains. An 
electric communication exists between given sections of the rail- 
ways and certain stations by means of which the speed at which 
a train is going can be recorded. This system—though of 
admitted utility—was attended by various defects which have 
now been obviated by the use of two connected ‘vessels contain- 
ing quicksilver, one for receiving the of the rails and 
the other for estab’ishing the electric current by means of the 
rise of the quicksilver. The firm named has already furnished 
1505 of these appliances and 318 station instruments for record- 
ing the results. 


THE HAWKESBURY BRIDGE. 


Errner the Union Bridge Company, of New York, has very 
much under-estimated the work to be done in the construction 
of the Hawkesbury Bridge, in New South Wales, or our English 
engineers have not only over-estimated it, but put on a big sum 
for possible difficulties in constructing foundations 185ft. below 
high water. The site of the bridge is across the tidal estuary 
about thirty miles above Sydney, and the depth of mud and 
sand very great. The Union Company’s tender of £327,000 was 
accepted as the lowest ; but in accepting it, alterations requiring 
an increase of £40,000 were, we believe, stipulated. This will 
bring the cost up to £367,000, without any of the extras which 
are no doubt to be built up as the work How the New 
South Wales people will like the bridge twenty years after its 
completion of course remains to be seen ; but how they will 
like some kinds of tension members connected with it, com- 
monly called wire pullers, will perhaps be seen much earlier. 
It is to be regretted that this bridge is not to be constructed by 
English constructors ; but they are better without it if they 
could not get a fair price in a fair way. English firms of te 
do not seek extras ; but it must also be said that some of 
want what, in the face of world-wide competition, are pro- 
hibitory prices for what they do. 


FOREIGN COMPETITION IN ENGLAND, 


Carrying the war into the enemy's country is a favourite 
policy of clever generals—the generals of commerce as wel! as 
of conflict. It is no secret that German travellers, with 
specialities in cheap cutlery and hardware, regularly visit and 
do splendid business with English houses; that cargo after 
cargo of Belgian iron is delivered in the heart of the English 
iron districts; that Norwegian and Swedish doors and window- 
frames are sent over in shiploads for British house-building. 
The latest development of foreign competition is the establish- 
ment at Sheffield of a German cutlery firm. This has been 
done within the last few days. Ina leading Sheffield thorough- 
fare may be seen a shop over which runs the legend, “ F———— 
Bros, Merchants, Importers of all kinds of Foreign Cutlery, 
Manufacturers of all kinds of Scissors. Works: Solingen, 
Rhenish Prussia.” Sheffield artisans will now have an oppor- 
tunity of seeing what their Solingen brethren can do. An edge- 
tool manufacturer recently told his grinders, when they refused 
a concession in wages, that the German and Sheffield workmen 
were now face to face, and the struggle would be to the 
strongest. A German cutlery shop in the capital of English 
cutlery is an event which brings the struggle appreciably 
nearer. 








LITERATURE. 


Select Methods in Chemical Analysis. By W. Crookes, F.R.S, 
2nd Edition. &vo,725 pp. London: Longmans, 1886. 
Tue former edition of this work, published about ten 
years since, origi in a reprint of the articles on 
chemical analysis that a in the Chemical News 
during the earlier years of the author's editorship of that 
journal. That edition having been exhausted, it is now 
followed by a successor in which the old text is not merely 

revised, but a great part has been re-written. The 
number of new methods that have latterly been introduced 
into laboratory ice have also reudered necessary a 
considerable increase in the bulk of the volume; and the 
style, both as regards type and paper, is a considerable im- 
provement upon its predecessor. ” 
It will be of course unn to go into the contents 
in detail, and, in fact, such a notice would be unsuited to 
our columns, as the work is especially one for laborato 
reference. The most interesting of the new additions is 
wong ad that relating to the cerium group of metals, which 
ve long formed a favourite subject of investigation with 


the author, and he has done well in weer in extenso 
his Bakerian lecture on the detection wide distribution 
of yttria, delivered before the Royal Society in 1883. 
In this it is shown, by spectroscopic that the 
rare earth yttria is present in almost every substance con- 
taining lime, though in very variable proportions, ranging 
from about 1 in 200 of lime in pink coral to 1 in 1,000,000 
in dolomite and tobacco ash. e characteristic property 
which indicates the presence of the most minute traces 
of this earth is a broad band of a citron tint which 
occurs in the m of its compounds when rendered 
phosphorescent by an electric discharge in a very high 
vacuum. 

The newer analytical modifications introduced into 
metallurgical practice are given in considerable detail. 
Possibly in this a more judicious selection would have 
been of value. It is also to be regretted that references to 
the original publications have not been given, as it is not 
always clear whether the process is new or goes back to 
the original publication. By a curious oversight the 
method of blowpipe cupellation, to which nine pages are 


TY | are fitted with continuous brakes, the moment 





devoted, is attributed to the late Mr. D. Forbes; whereas 
the description differs erence, if at all from the series of 
operations as practised by Plattner at Freiberg thirt 

years ago or more. The principal apparent difference is 
that the cupellation block has three notches underneath 
instead of four. It may also be doubted whether the 
statement of the preface—that only such methods are given 
as have been proved in his own laboratory—applies in all 
cases, For instance, is the author satisfied that Tantin’s 
method of estimating phosphorus in iron by volatilising it 
during solution in hydrochloric acid as phosphoreted hydro- 

n is accurate? If recent American investigations are to 
trusted, only an es fraction of the total phos- 
phorus can be so volatilised. 

A matter of considerable interest which is brought 
ny into notice is the substitution of magnesium 

or zinc, as a reducing agent whereby iron and many other 
metals may be precipitated in the metallic state with the 
test ease ; and as metallic magnesium may be obtained 

in a state of great purity, the resulting metals are also 
extremely pure. The chapter on new methods of manipu- 
lation contains descriptions of the newer methods of 
filtration under pressure, and of the steps that have been 
taken to do without filter r, or to reduce its use to a 
minimum by substituting discs and perforated plates for 
the ordinary conical filters and funnels, Dr. Carmichael’s 
eens based upon this principle is very fully described. 

e use of fluids of mean density in the separation of 
mixed minerals for analysis is very scantily treated, only 
Sondstedt’s method with solutions of iodide of potassium 
and iodide of mercury being noticed. 

The volume closes with a series of useful tables, in- 
cluding those for the conversion of French into English 
measures. In the latter the ton of 22401b. figures as a 
long ton, together with a short ton of 2000 Ib. Both these 
statements are incorrect. The latter is merely a conven- 
tional American weight, and is spoken of as a net ton in 
the country of its origin. The only ton recognised as the 
Imperial standard is that of 22401 A long ton is a far 
larger weight in customary use in collieries and ironworks, 
Possibly the terms used by the author may be more 
appropriate, but they have the demerit of not being 
authorised. 


Lazton's Builders’ Price-book for 1886. Containing above 
72,000 prices, Originally compiled by Wituiam Laxton. 
Sixty-ninth edition. London: Kelly and Co. 1886. 

Tue continued popularity of Laxton’s Price-book is in 

itself a sufficient guarantee of the satisfactory way in 

which it meets the requirements. To check over 72,000 

prices is a work which we will not undertake, and to find 

errors in them we should evidently have to look over 
them all, for we found none after looking through 
alarge number. In a few cases alittle more detinition 

is required, as, for instance, in speaking of stone walling, a 

price is given as a guide, assuming the stone to be “ of 

medium hardness or texture.” Asa guide, the information 
would in this and other cases be more satisfactory if an 
example were given; for instance, in the above case, the 
words “such as Portland” or as “ Bath stone.” There are 
not many engravings in the book, but those that are might 
be renewed with advantage. The present edition has 
received several additions and emendations, which bring 
it down to date and make it as hitherto a builder’s neces- 


sary. 








CONTINUOUS BRAKES IN FRANCE. 


WE have several times drawn attention to the contrast notice- 
able in the way things are done concerning Spay a in France 
and in this country. We are now favoured with a further illus- 
tration which will certainly appeal to most of our readers as a 
most sensible manner of treating the important question of 
railway brakes, however superior we may consider our manage- 
ment in other respect. The French Minister of Public Works 
has addressed the following circular to the railway companies, 
and we commend it to the attention of Parliament and our own 


Board of Trade :— 
“ Paris, March 29th. 

“Gentlemen,—In accordance with the opinion of the Com- 
mission instituted in 1879 for the purpose of investigating the 
means of preventing railway accidents, a Ministerial circular of 
September 13th, 1880, prescribed, amongst other measures, ‘ the 
fitting up with continuous brakes of all passenger trains, which, 
at their highest speed, reach 60 kilometres—374 miles—per 
hour, and, in addition to this, the continuance of the counter- 
pressure system.’ 

“ If the Aduninistration in the first instance thus limited the 
use of these brakes, it was solely, as mentioned in another 
circular of Janu 24th, 1885, with the object of not forcing 
the companies to in too short a time the considerable ex- 
penses which would have been required for the immediate equip- 
ment of all their express trains. But as at this moment the 
installations prescribed by the circular of 1880 have been com- 
pleted, and since all vehicles forming fast and express trains 

appears to me to 
have arrived when the application of this appliance should be 
extended to all vehicles forming part of passenger trains. 

“T have therefore to beg you to undertake the application of 
continuous brakes to passenger carriages and all other 
vehicles run in express trains, such as | -vans, mail-vans, 
horse boxes, carriage trucks, milk ge trucks, and fruit 
trucks, &c.; and so carry on this work with the necessary ex- 

ition to insure that after a period of two years at the 
urthest, all passenger trains, including therein also omnibus 
trains, are provided with continuous brakes. I you also in 
the same period to fit continuous brakes and counter- 
pressure apparatus on all engines intended for the service of 
these trains. You will be good enough to acknowledge receipt 
of this circular.—Pray accept, &c., 

“The Minister of Public Works. 
“(Signed) Cx. Barnavt.” 


It is certainly to be deplored that it should have required the 
disastrous accident at Monte Carlo—where the train was not 
fitted with brakes—to bring about this circular; but much 
more serious calamities have occurred in this country, with the 
result that the question of brakes still remains at the discretion 
of the railway companies, who in many cases continue to treat 
it as one merely of taste, fancy, and expediency. A number of 
the companies, instead of working on some principle with a 
view to the harmonious action recommended by the Board of 
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Trade many years ago, have, on the contrary, appeared anxious 
to avoid anything like real harmony, and as rather concerned to 
support the opinions of their advisers, however mistaken, with- 
out to the safety of the public, It would appear that 
the French are much more easily startled than ourselves—-or, in 
other words, they attach a higher value to the lives of the public 
than does our own Government. It is, to say the least, how- 
ever, not creditable that the requisite should be 
deferred until a calamity of a sufficiently shocking character, 
resulting in the Joss of sufficiently eminent lives, has taken place, 








PRIVATE BILL LEGISLATION. 

More than one of the Select Committees of the House of 
Commons have since last week suspended their inquiries for 
several days, “for the convenience of parties ;” but, on the 
whole, rapid is being made with the examination of 
Private Bills in the Committee-rooms. During the last few days 
Committees of both Houses have been sitting, as many as - 
a-dozen proceeding in the Commons simultaneously. Under 
these circumstances, and speaking generally, few of schemes 
involving obstinate contention, a substantial inroad has been 
effected in the formidable array of Bills presented this session, 
Similar advance is being made in the two Chambers, and a few 
Bills have received the Royal assent, among the number being 
the Highgate and Kilburn Open Spaces Bill. 

The House of Lords has read a third time and passed down 
to the Lower House (among others) the Tyne Improvement 
Acts Amendment Bill, the Bill for increasing the powers of the 
Clyde Navigation Trustees and the Clyde Pilot Board, and for 
the purchase of lands for completing the railway authorised by 
the Clyde Navigation Act of 1883; the Bill for the abandonment 
of the Midland and Central Wales Junction Railway ; the Bill to 
revive the powers to extend the periods for the compulsory pur- 
chase of lands for, and the construction of, the Oswestry and 
age | Railway; the Bill authorising the Shanklin and 
Chale Railway Company to extend their line to Freshwater; 
the Bill for conferring further powers on the Lanarkshire 
Railway oes | e Brighton, Rottingdean, and New- 
haven Direct Railway Bill, the Bute Docks (Cardiff) Further 
Powers Bill, the Edinburgh Improvement Bill), the Forth Rail- 
way Bill, and the Beaconsfield, Uxbridge, and Harrow Railway 
Bill. 


In the House of Commons the following Bills have been dealt 
with since last week :—Second Readings:—Lynton Railway 
Bill, Portsmouth and Hayling Railway Bill, Bridgewater Rail- 
way Bill, oe Enniskerry Light Railway Bill; Dublin, 
Wicklow, and Wexford Railway Bill ; Folkestone, and 
Hythe Railway Bill; Leamington Corporation Bill, Rhondda 
and Swansea Railway Bill, Stapenhill Railway Bill, Swansea 
Harbour Bill. Thi ee, ea oi Corporation Bill ; 
London, Chatham, and Dover Railway Bill; Cleator and Work- 
ington Railway Bill, London and South-Western Railway Bill, 
Marple Local Board Gas Bill, West Durham and Tyne Railway 
Bill. 

The Carlisle Corporation Bill has been reported to the House 
of Commons as not complying with the Standing Orders, while 
the Seacombe, Hoylake, and Deeside Railway Bill has become 
unopposed since its remission to a Select Committee of the 
same House. In the same way, after reference to a Committee, 
the Ormskirk Railway, Mersey Railway, and St. Helen’s and 
Wigan Junction Railway Bills ) a become unopposed, and will 
therefore pass into law with little further trouble, 

One of the most interesting of the Corporation Bills now 
before a Select Committee is that promoted by the Oldham 
Corporation, dealing with gas, water, and other matters. The 
water part of the scheme has been strongly resisted by various 
local authorities in that part of the country, and ia of sufficient 
interest for a brief description, According to Mr. Pember, the 
Parliamentary and municipal borough of Oldham extends over 
4799 acres, and the total area of the water supply is 16,000 
acres, for a population of 192,000. The quantity of water sup- 
plied is 340 million gallons, or 120 millions more than in 1875, 
The waterworks were transferred to the Corporation in 1883, 
and since then have been largely extended ; but, in spite of 
extensions, the district was on the verge of a water famine in 
1884, Oldham being at a considerable height above the sea, and 
having no real watershed of its own. To meet the increasing 
needs it is proposed to erect two new reservoirs in the Castle- 
shiw district, three in the Deanhead district, and additional 
storage works in the watersheds already possessed by the Cor- 
poration. By these means it is calculated that at the present 
rate of increase in demand the borough will be secured a supply 
of twenty-five gallons a day per head for the next nineteen 
years. The opponents have urged that the proposed works are 
not n , and that even if a further supply is required it 
can be obtained from the Thirlmere works; but the reply to 
that is that to obtain water for Oldham from the Thirlmere 
aqueduct would be too costly an un ing, as every gallon 
would have to be pumped up between 400ft. and 500ft. More- 
over, it was intended that the Thirlmere system should be 
drawn upon primarily by towns having an equal right to that 
source with Manchester, and not that other towns should not 
take advantage of any natural supply they could reach. The 
contest has already engaged the attention of a Committee for 
more than a dozen days, and is not yet ended, the inquiry 
having been suspended for a week. were at one time 
twenty petitions against the Bill. 

Although the North and Gravesend Dock Bill has been 
rejected the Standing Orders Committee of the House of 
Lords, the promoters hope to induce their lordships to recommit 
the measure. Witha to this, they visited Earl Granville 
a few days ago to solicit his assistance. The noble lord pro- 
mised to consider their request, but declined to pledge himself 
on the subject. 

It is stated that the North Metropolitan Tramways Compan 
intends to ask Parliament for leave to insert in its No. 1 Bill, 
now pee in the Commons, a clause empowering them to 
use electricity as a power for cretny howd trams, 

The Select House of Commons Committee upon the several 
Metropolitan Water Bills has commenced its inquiry, Lord 
Claude Hamilton being chairman. The South Lambeth Com- 
pany’s Bill was the first taken, and after a futile attempt by 
two of the other companies to ne the ble in order 
that the three Bills might be together, Mr. Pember 
explained that the object of the South Lambeth Bill was to 
borrow £150,000 for the construction of certain mains and pipes 
to meet an increase of new roads and new houses ; the construc- 
tion of filter-beds in Surrey; the construction of a new storage 
covered reservoir at Norwood ; new storage reservoir at Brixton ; 
a reservoir at Selhurst; and the extension of the spring water 
supply at Mosley and Brixton. The expenditure for which 
capital was now asked was a matter of 10 per cent. on the 
capital of the company, and was not, therefore, a very large 
matter. It was shown to be primd facie necessary by the fact 
that the supply had during the last few years enormously 





increased, and was still fast increasing. In 1871 the company 
was only supplying 12,000,000 gallons of water per day, whereas 
in 1886 the supply had grown to 20,000,000 gallons. In other 
words, it had increased 66 per cent. in fifteen years. The com- 
fers expenditure from the month of March, 1880, to Septem- 
, 1885, was £250,000. The accounts of the company showed 
that in March, 1886, it had not more than £27,000 in hand, 
and the expenditure in capital account was still going on, and 
very little of it would be available for the pur; for which the 
£150,000 was wanted. He did not estimate this £150,000 
would last more than four or five years, and a great deal of it 
would be spent in improving the purity of the water, and would, 
therefore, yield no return to the company. 

The Municipal Corporation Association are ing a bill 
for remedying the present unsatisfactory condition of the law 
respecting the rating of waterworks, and it has been arranged 
that the measure shall be referred to a Select Committee in 
order that the question may be very thoroughly investigated. 

When the Nottingham Suburban Railway Bill comes before a 
Committee, a new will be proposed, confirming an agree- 

the pr t and the 
Great Northern Railway Company, for the working, use, and 
maintenance of the Suburban Railway by the Great Northern 
Company. The clause will also provide, among other things, 
for the payment by the Great Northern Company to the 
Suburban Company of certain amounts in each year, to make 
up deficits below a specified sum in the receipts for the year. 

In examination before the Select Committee on the River 
Lea, Major Flowers, engineer to the Lea Conservancy, mention- 
ing that the watershed of the river extended to 600 square 
miles, explained that the first pollution of the river was met 
with at Lea Marsh Farm, but that was now entirely abated. 
The next pollution was at Luton; and believing that no 
chemical process by itself would be sufficient to deal with the 
foul water, he had advised the authorities to adopt the sewage- 
farm plan. This they had done, purchasing al seventy- 
six acres for that purpose. Above the first intake of the New 
River Company the water was as good as river water could be, 
but between Hertford and Ware, where the Manifold Ditch fell 
into one of the affluents, the water was again foul, and the same 
might be said as to Cheshunt, Waltham Abbey, and other points. 
He advised the employment of river police, to protect the river 
intakes; and mentioned that Sir F. Bolton, having analysed the 
water at the East London Company’s works and at other points, 
had found but few traces of pollution. He further recommended 
that that the pollution should be taken into the main sewer, 
and that an Ladpebtens branch sewer running up towards 
Barnet should be constructed, with its discharge into the main 


As we have predicted, the opposition to the Ship Canal Bill is 
to be renewed in the House of Lords by a motion to refuse the 
second reading—the motion probably being made by Lord 
Redesdale, who has always been hostile to the scheme. If this 
attack fails, the resistance to the Bill will be continued in the 
Committee-room by means of petitions from, at all events, the 
London and North-Western Railway Company, the Mersey 
Docks Board, and the Corporation of Liverpool. 

In like manner the Bill for enabling the Salford Corporation 
to invest £250,000 in the canal undertaking is to be stoutly 
resisted by some of the t railway companies. For example, 
the London and North-Western Company has presented a 
petition against the Bill. As owners and occupiers of property 
and ratepayers in Salford, it protests against the pro 
authorisation as contrary and repugnant to sound policy and to 
the practice of Parliament, as instanced in this very case by the 
fact that the first Committee on the Ship Canal Bill struck out 
clauses enabling corporations and local authorities to subscribe 
to the undertaking. They further urge that the Corporation 
are seeking power to tax the petitioners for the furtherance 
of a scheme avowedly and expressly designed to divert traffic 
for the petitioners’ railways and to injure their property rights 





and interests ; and while objecting to the Bill on the general | P® 


ground that municipal authorities ought not to be allowed to 
subscribe to commercial enterprises, the petitioners object to 
the Bill “on the further ground that the undertaking is in no 
sense one of a local character, or one the ultimate success of 
which the Corporation can in any way promote and ensure, and 
which, in the opinion of the petitioners, is more than doubtful, 
either as regards its own financial prospects or as regards any 
benefit which it would confer on the borough of Salford or the 
inhabitants and ratepayers thereof.” The Bill is also objection- 
able, they further contend, on the ground that if Parliament 
were once to sanction the principle that municipal authorities 


no 
exceeding thirty years shall be so specified in relation to the 
purchase of any undertaking, or part thereof, except with the 
consent of the local authority within whose jurisdiction such 
undertaking, or part thereof, will be. The Bill further pro- 
vides that the successive periods for acquisition after the thirty 
or forty-one years—as the case may be—shall be ten years 
terms, instead of seven, as provided in the existing Act. All 
three Bills have been referred to a Select Committee of the 
House of Lords, 

The Thirlmere Waterworks, authorised for the benefit of 
Manchester seven or eight years ago, have only recently been 
commenced, and will take another five years to complete; but 
the prospective supply is already being utilised against current 
schemes for improved water supply. For instance, in opposing 
the Oldham Improvement Bill, described above, Mr. Stephens, 
Q.C., argued that Oldham ought not to be allowed to take water 
from the sources contemplated—first, because the supply was 
needed by other districts; and secondly (and mainly), because, 
under the Thirlemere Act, Manchester was bound to give a 
suppl places situated in the neighbourhood of the 
aqueduct. Mr. Pember, Q.C., observed that this aqueduct 
would be 100 miles long, and would have a population of 
1,000,000 along its course; but Mr. Stephens contended that 
most of the towns referred to had already an ample supply, 
Oldham itself having twenty-seven gallons per head per day, and 
therefore the Thirlemere works would be abundantly equal to 
the demands made upon them. 








A CONDENSER PUZZLE. 


THE annexed is a diagram from the air pump referred to in the 
letter under this title published in Tuz ENGINEER last week. The 
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pe gh | no description that will not be found in the letter 








VISCOSITY OF AIR. 


peg er wire of copper or — attached to its centre, whieh, 
ving been previously subjected to a certain preliminary 
treatment with a view of inde the internal Slendee friction, 
was set in vibration. The coefficient of viscosity of air was 
i from observations of the diminution of the amplitu 
of vibration, produced by the resistance of the air to the ting 
spheres or iets attached to the horizontal bar, arrangements 
having been made so that the vibration-period of the wire should 
remain the same, whether the cylinders or spheres were i 
from the bar or not. In deducing the value of the coefficient o 
viscosity from the logarithmic decrement, the author has availed 
himself of the mathematical investigations of Professor G. G. 
es. 


might invest the moneys of the ratepayers in speculative pro- | gtoy. 


jects and apply them in any way outside their proper functions 
it would open the door to a vast amount of similar legislation, 
and the petitioners submit it is wholly inexpedient to expend 
money levied from the ratepayers in support of speculative 
rojects, and as a final shot, the petitioners point out that the 
chester Corporation, although they subscribed to the cost of 
romoting the Canal Bill, have not taken any such steps as the 
ford Corporation are taking, but have left those who have 
faith in the enterprise to provide the funds according to the 
——— = their gy The — and eg 
ilway Compan ikewise petitio against the Bill, 
and it is clear ‘that this Sunes oe the Cana] Payment of 
Interest Bill, has still to face troublesome weather. 

Since we last referred to the subject two Bills, besides that 
which we then described, have been introduced to amend the 
Electric Lighting Act of 1882, Each is short, and aims only at 
altering the twenty-seventh of the Act—that enabling a 
local authority to acquire an electric lighting undertaking at the 
end of twenty-one years—in contrast to Lord Rayleigh’s Bill, 
which seeks to place the electric light in the same position as 
gas as to powers privileges, and obligations. Lord Bury in his 
Bill pro; to repeal the twenty-seventh clause entirely, and 
in lieu f to enact that “ Where any undertakers are autho- 
rised by a provisional order or special Act to supply electricity 
within any area, any local authority within whose jurisdiction 
such area or any part thereof is situated may, within six months 
after the expiration of a period of forty-one years from the date 
of the passing of the Act confirming such provisional order 
or of such special Act, and within six months after the 
expiration of every subsequent period of seven years, by notice 
in writing, require such undertakers to sell, and thereupon 
such undertakers shall sell to them their undertaking, or so 


‘much of the same as is within such jurisdiction, upon terms 


of paying the then value thereof as a going concern.” If an 

i ce arises with respect to the =A a of the undertaking 
it is to be settled by arbitration, and due regard is to be had to 
the nature and then condition and state of repair of the 
buildings, materials, and so on, and to the suitability of the 
works for their purpose, while the Board of Trade is to determine 
various other points of detail. The other—and third—Bill is 
introduced on behalf of the Government by Lord Houghton, 
and substantially amounts to this:—The prescribed period of 
twenty-one years is te be excised from the 27th clause and 





Five sets of experiments were made with hollow cylinders and 
wooden spheres, in the construction and measurement of which 
considerable care was taken. When the cylinders were used 
arrangements were made to eliminate the effect of the friction of 


the air on their ends. The following are the results :— 
pe aco ture Coefficient of 
_ Tem ure t 
Length Diameter Viortion- PSs Teeny 
metres. metres. seconds, C.G.8. units, 
60°875 2°5636 6°8378 1202 .. 0°00018171 
60°S85 09636 70590 14°63 000018122 
60°875 25636 =... = 3°0193 11°69 000018024 
53°175 2°5636 «=... «39 2°9094 10°64 000017845 
Spheres. 
6°364 +. 2°8801 9°35 0°00017820 
Maxwell has provedt that the coefficient of viscosity of air is inde- 
pendent of the and directly to the absolute 
temperature, e can therefore calculate from the above data 


what would be the value of the coefficient of viscosity at 0 deg. C.; 


and when this is in the case of each of the five sets of experi- 
ments, we obtain the following values :— 
Set of Coefficient of 
experi- viscosity 
ments. of air at 0 deg. C. 
1st ~ +» 000017404 
2nd - 0°00017201 
ard + @ 00017284 
4th oe oe «+ 000017359 
5th oo 00 cc cc ce ce es co co..co OCQURERED 
The mean of these numbers is 0 00017296, with a probable error 
of only 0°14 per cent. The formula for ing ur, the coefficient 


of viscosity of air at the temperature ¢ deg. C., is therefore 
we = 0'00017296 (1 + a3)" 


The value of the coefficient of viscosity of nee < 


iven 
above, though much nearer to that obtained by Max Ly 


than any 


Y | which has been got by other observers, nevertheless differs from it 


by more than 8 per cent.t 





* See Professor Stokes’ paper ‘‘On the Effect of the Internal Friction 
of Fluids on the Motion of Pendulums,” “Trans.” Camb. Phil. Soc., 
vol, ix., Part II., 1850. 

t “ Phil. Trans.,” 1866, vol. clvi., Part I. 


t Professor Stokes in a note at the end of the paper, has shown that a 
very small deviation from horizontality of the movable discs used by 
pg would make the value of the coefficient obtained by him 8 per 

nt. great. 
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PLATE EDGE PLANING MACHINE. 


MESSRS, RUSHWORTH AND 00., ENGINEERS, SOWERBY BRIDGE. 


vokn 
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PLATE EDGE PLANING MACHINE. 
Tue illustration above represents a strong plate edge planing 
mchine made by Messrs. Rushworth and Co., Sowerby Bridge, 
for planing the edges of steel plates for a shipbuilding yard in 


| 
| 
| 


the North of England. This machine will plane the edge of a | 
plate up to 16ft. long with one setting of the plate, or any | 


length of a plate by moving it forward on the table, the ends of 


the table being left open or clear, and the cramp rail cerried on | 


two overhanging stands, as shown in the illustration. The 
screws in the cramp rail are 2in. diameter, for securing the 
plates to be planed, and are arranged to slide to any part of the 
cramp rail, which is of box section and planed out for the nuts 
toslide. The table in which the plates are fixed to be planed is 
2ft. wide, with holes cast in it for stopping the plates at the end 
whilst being planed. The bed in which the carriage slides is 
20in. wide, with broad bearings on the face and angles. In the 
carri is fixed the head, which carries the wrought iron tool- 
box. The tool-box has a vertical range of 10in., and is arranged 
to turn over to cut both ways, and also with a transverse 
feed of 6in. 

The wrought iron tool box is arranged to receive a steel cut- 
ting tool 1}in. square. The main screw is of steel and 4 in. 
diameter, and works in phosphor bronze bearings at each end, 
and is arranged with loose cap at one end so that the screw 
can be lifted out when required by drawing it out of one bear- 
ing, &c. Under the screw is a continuous bearing, bored out full 
length, for supporting, it and to insure the screw being always 
lubricated. The nut, which is under the carriage, is of phosphor 
bronze, 20in. long, and chased out to fit the screw, having a 
large wearing surface and without any backlash. At the 
extreme end of the screw is fixed a tail bar or bridge, with an 
adjustable steel pin to take the slightest wear out of the screw 
and keep it in its own position. At the other end of the 
bed is a bridge, similar, but with two gun-metal washers 7}in. 
diameter to take the thrust, so that the stress is all within the 
main casting and not dependent on the separate arm which 
supports the screw at the pulley end. The driving pulleys are 
30in. diameter for a 5in. belt with self-acting reverse motion, as 
shown in the illustration: 

The machine can be stopped or.started either at the end or 
by a handle on the carriage at the will of the workman, and the 
square shaft for reversing is got well out of the way. The 
machine can be made with a self-acting feed, also self-acting for 
turning over the tool if required. Its weight is 10 tons. 








RAILWAY CARRIAGE SEAT SPRINGS. 

THE springs illustrated by the accompanying engravings are 
made by Mr. J. Harrington, Coventry, for chair and railway 
carriage seats. The form of the spring gives it a very large 
range of movement, and a seat mounted upon a pair of them 
may have a truly vertical movement or one in any direction. 





The springs are remarkable for their simplicity and great range 
of flexure, and.are adapted to many purposes. As applied to 
chairs and railway carriage seats they are exhibited at the Royal 
Aquarium at the present time, where also some remarkable 
specimens of Japan or lacquering in smooth and egg-shell, black 
or brown, are also shown by Mr. Harrington. 








THE FIGEE STEAM PILE DRIVER. 


Messrs. Fickk Broruers, of Haarlem, Holland, exhibited at 
Antwerp last year a steam pile driver, which is illustrated by 
the ac.ompanying engraving. The Genie Civil describes it as 
made to drive piles with a force of from 500 to 1200 kilo- 
grammes, whatever that may mean. The tup consists of a 
cast iron cylinder—Fig. 1—provided with a piston, as shown, 
the piston-rod being hollow for the admission of steam, and 








fxcd at its uprer cnd to the jile-driver framing. The cock 
above the bracket which holds the piston-rod is provided with 
three-way ports, and form steam and exhaust valve in one, and 
alto valve by which the tup can be held in any position. The 
valve may be worked by hand, and when the pile to be driven 
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Fig. 1 Fig. 2 


| is fairly planted, it may be worked automatically. The bracket 


attached to the tee iron frame to hold the piston-rod is, of 
course, movable. 








THE SOUTH AFRICAN EXHIBITION. 


Tue following particulars concerning the South African Exhi- 
bition, held at Port Elizabeth in the months of December and 
January last, and which proved very successful, and re- 
sulted in a surplus after payment of all expenses, has been 
eent us by Mr. S. H. Farrar, Port Elizabeth, of Messrs, Howard 
Farrar and Co., Corntill, London, and South Africa. The 
main object of the Exhibition was to collect together samples of 
the products and manufactures of South Africa, with a view to 
selecting from amongst them an assortment of exhibits which 
should enable South Africa to make a respectable figure at the 
approaching Colonial Exhibition at South Kensington. _ 

The Exhibition was held in the Market Buildings, which are 
admirably adapted for such purposes. These buildings, all 
under iron roofs, designed by Mr. J. Wolfe Barry, consist of the 
following departments, all of which were utilised during the 





| Exhibition :—(1) The Wool Market, 160ft. by 100ft., which was 
| used for the machinery exhibits, and for the electric light plant. 

(2) The Vegetable Market, 150ft. by 100ft., used for general 

exhibits, such as wines, harness, leather, furniture, &c. A wide 
gallery runs round the hall, and was utilised for the display of 
| paintings, photographs, mechanical and architectural drawings, 
| &e. (3) The Ostrich Feather Market, 180ft. by 90ft., which was 
| devoted to exhibits of wool, mohair, feathers, native productions, 
curios, &c, Underneath the market extends a fine range of 
cellars, occupied by the refreshment rooms, offices, wine sample 
rooms, &c, 

The electric light installation, being the first temporary instal- 
lation on a large scale in South Africa, merits a brief description. 
The plant consists of a 25-horse power Blake multitubular 
boiler, which supplied steam to two 8in. Tower engines, with 
Mather and Platt’s dynamos attached. A third Tower engine, 
with Crompton arc dynamo, was arranged to take steam from 
this boiler, but was not required. An 8-horse power portable 
engine, by Clayton and Shuttleworth, drove a Biirgin dynamo 
direct for feeding the arc lamps. The distribution was as 
follows :—One Tower engine and dynamo fed 141 20-candle 
power Woodhouse and Kawson incandescent lamps in the 
Ostrich Feather Market. One Tower engine and dynamo fed 
143 20-candle power lamps by same makers, distributed in the 
corridors, refreshment rooms, offices, and Vegetable Market. 
The Biirgin dynamo fed four 2000-candle power Crompton D.D. 
arc lamps fixed in the Wool Market, four similar lamps fixed in 
the Vegetable Market, and the lamp suspended before the main 
entrance to the Exhibition. The arc machine current was 
15 ampéres, with an electro-motive force of 50 volts for lamps, 
and 2°3 volts for leads. The electro-motive force of the Mather 
and Platt dynamos was from 92 to 100 volts, each lamp re- 
quiring a current of ‘5 ampére. 

After the first few days, colonial coal was used partially for 
firing, and although not equal to Welsh steam coal, owing to 
the quantity of clinker formed, it will undoubtedly ere long 
render the colony self-supplying in this respect. The plant was 
shipped from England by the contractors in about fourteen 
days after receipt of order, and was erected in working order in 
Port Elizabeth eight days after its arrival. The Biirgin dynamo 
was taken over by the Town Council at the close of the Exhibi- 
o® permanently light the Vegetable or the Ostrich Feather 
Market. 

The exhibits of gold and diamonds were such as are rarely 
seen, the value of the diamonds shown being estimated at from 
£50,000 to £60,000. Large quantities of gold, gold-bearing 
quartz, &c., were shown by the Standard Bank and various 
Transvaal gold companies. 

One of the most interesting exhibits was a complete set of 
models, shown by the Kimberley Committee. Amongst them 
was a model mine, composed of the actual “ blue stuff,” as it is 
| called, and showing the hauling-gear, with standing ropes, tubs, 
&c., fixed in position. They also showed a complete model repre- 
senting a modern washing plant, for washing the “blue” and 
sorting diamonds. These models are on their way to this 
country, and will be exhibited at work in the South-African 
Court at the forthcoming exhibition in London. The principal 
processes of the diamond mining industry have been fully 
described in a paper read by Mr. Paxman a short time ago, 
before the Institution of Civil Engineers, and will be familiar to 
most of our readers. 

Among the machinery exhibits may be mentioned as specially 
noticeable a large collection of ploughs, reapers, and binders, by 
Messrs. J. and F. Howard; steam threshing machinery, by 
Messrs. Clayton and Shuttleworth ; and corn mills, by Messrs. 
E. R. and F. Turner. 

The greater portion of the Exhibition comprised articles which 
do not come within the province of this paper, and our readers 
will be able to see many of them for themselves, as we under- 
stand the best exhibits are being sent home for the Colonial 
Exhibition, The Exhibition was formally opened on December 
10th, 1885, by Sir Hercules R. Robinson, the Governor of the 
Cape Colony, and the total attendance during the Exhibition was 
upwards of 60,000. 








Royat INSTITUTION OF GREAT Britain, — At the general 
monthly meeting on Monday, April 5th, 1886, the Duke of 
Northumberland, K.G., President, the chair, John Wolfe Barry, 
M. Inst. C.E., Sir Thomas Brassey, K.C.B., M.P., Mr. Arthur 





Carpmael, Mr. Ernest mael, Mr. Allan ——— Drummond, 
Mr. Edmund Macrory, . William Hugh Spottiswoode, were 
elected members of the al Institution. Eight candidates for 
membership were proposed for election. 














Aprit 9, 1886. 
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THE LARGEST GASHOLDER TANKS IN THE 
WORLD. 


We publish this week an illustration of two gasholder tanks 
recently constructed from the designs, and under the superin- 
tendence of Mr. Charles Hunt, M. Inst. C.E., for the ration 
of Birmingham, at their Windsor-street Gasworks. ey are 
the largest in existence, being 240ft. in diameter and 51ft. deep, 
and are separated from each other by a wall 7ft. in thickness, 
They are constructed wholly of bricks, and made watertight 
with cement rendering, a din, coating of Portland cement and 
washed sand being first applied, and finished off with jin. of 





TIMBER FRAMING CONNECTIONS. 
neat cement. The substitution of this for clay puddle as usually 
employed is estimated to have effected a saving in the work of 
nearly £6000, In consequence of the peculiar nature of the 
soil, which is a drift deposit, consisting of pure sand, sand and 





TIMBER FRAMING CONNECTIONS. 


loam, with fine drift coal, the work proved to be one of excep- 
tional difficulty, it being found impossible to effectually drain 


the site. For the latter purpose three pumps had to be em- 








DRAIN FROM WELL. 
two of them reaching down to the new red sandstone, 
on the very edge of the site occurs within 59ft. 6in. from 
the surface of the a or 85ft. 6in. below coping level of tanks, 


plo 
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but is nowhere attainable at any practicable depth. The 
united pumping from these pumps brought to the surface about 











“SECTION ON LINE A.A. 


8,000,000 gallons of water daily, the water being kept down to 
a level of 87ft. 8in. below coping level of tanks. In addition to 


SECT/ON THROUGH WELL 
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SECTION ow LINE 8B.B. 





all efforts, the work was much of it almost under water, and the 
bottom for the most part a mass of slurry, It became necessary 
to form an artificial foundation for the walls, which was done by 

















excavating a further depth of 2ft, 6in. in short lengths, covering 
the bottom with two thicknesses of 3in. elm planking, and filling 
in on the top of these with 2ft. deep of Portland cement con- 
crete. In addition to this, sheet piling had to be resorted to for 
keeping back the slurry and preventing it from rising up under- 
teath the foundations. 9in. by 3in, and Qin. by 4in. deals 
were driven in close together on each side of the trench for a 
depth of 9ft.; but, in spite of all precautions, the work was 
continually being disturbed by bursts of water, bringing up large 
large quantities of silt. In many portions of the trench the 
slurry had to be baled into the skips, and rose almost as fast as 
it was removed. Continual settlements of the timber took 
place, the frames often sinking as much as 3in. per day ; and 
timbermen had to be employed night and day, jacking up and 
strutting with raking-struts the most troublesome portions. 
Inside the tanks the soil was just as bad and difficult to work. 
Much trouble was experienced through the slipping of the cones, 
the loamy clay possessing very little cohesion—in consequence 
of which they had to be made much lower than was originally in- 
tended, and with a flatter slope. The timber frames for supporting 
the crowns of gasholders when the latter are out of action are 
carried upon cast iron columns resting upon brickwork piers. 
Some idea of the magnitude of the work, which cannot be 
gathered from our engravings, may be gathered from the fact 
that the cement rendering covers an area of about 20,000 square 
yards, or a little over four acres. The contractors were Messrs. 
J. Aird and Sons, Belvedere-road, Lambeth. 

The gasholders placed in these tanks, which have recently been 
completed, and which we hope shortly to illustrate, are likewise 
the largest in existence, having a united capacity of upwards of 
13,000,000 cubic feet. 








A METROPOLITAN RAILWAY FOR PARIS. 


ALTHOUGH there seems to be some discrepancy in the figures, the 
es from the Paris correspondent of the Times, is of much 
interest :— 


“‘The Government laid before the Chamber yesterday the Paris 


Metropolitan Railway Bill, and the provisional ent entered 
into between the Minister of Public Works and M. Albert Chris- 


tophle, the Governor of the Crédt Fune r. The capital of the 
company will be 50,000,000f. The management will be entrusted 
toa of twelve members, eight selected by the shareholders, 
and four named by the Government, which has reserved two of 
these seats to the Municipal Council of Paris. Alongside of this 
board, and representing alike the interests of the shareholders, the 
Government, and the City of Paris, there will be a governor 
named by the State, who will have a right of veto, inthis respect 
Freee js og 2 the br gerne of hay Bank of France, Mies objects 
ept in view in the plan are the easy conveyance 0 ngers 
oan goods, the direct communication of despatches to the General 
Post-office, and the union of the great lines of railway. 
comprises (1) an inner circle line along which the rails will pass 
ing to the nature of the ground traversed, underground 
through cuttings or over viaducts ; (2) two {great arteries destined 
to connect thestations of the great companies and in Paris. 
One underground will connect the Gare de l’Est, pass through the 
district of the General Post-office and Halles, and terminate at 
Mont Parnasse station; the other, which will be above the surface 
level, will connect with each other (1) the St, Lazare and the Nord 
stations by a line which will pass through the Carrefour Drouot ; 
(2) the two stations so united of the west and north with the Vix- 
cennes and Lyons stations by means of a line passing from the 
Carrefour Drouot and leading towards the Avenue Danmesnil by 
crossing the district of the es, which, serving as a point of 
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drawn from the “ ” years, makes capitalists more shy than 
they were of em in such investments, for some of the loans 
of those days have been repudiated; at least interest is not trars- 
mitted. Was it reall for us, then, that we sent abroad goods 
which were not paid for at the time, and for which interest is not 
— now? Is that the way to enrich a country? Sepeny 

‘Traders think so; for on are never tired of glorifying the 
years of great - = and never stop to inquire whether those 

th 








LETTERS TO THE EDITOR. 
(Continued from page 279.) 


FREE TRADE AND NO TRADE. 

Srr,—If ‘* X.” really imagines that the excess of import values 
represents the world’s annual increase of wealth, ond ee fact of 
the same order with the increase of the rateable value of Middlesex, 
ts hardly likely as be ye to understand the answer to 
is question, though given by most competent authority. One 
might as well contemn the elements of we 
in plain terms the truth about the stress diagram contro’ 





exports were paid for. If e one of the foreign loans and 
investments which those Bey J mted had been repudiated 
immediately, Fair-Traders would I suppose, point to the years 
of great export as those of prosperity. I am aware that the sub- 









very closely to the equal division total which rages ina ibouring column. As to our trade wi uent payment or non- ent for the would but little 
Minister of Public W: has considered it t to in with | Germany, I can give a crumb of consolation; the German bain Seskenen whe take than, and who, of course, received 
those operations which are sure to be com; exhi- | returns value paren tad expats ee of £25,000,000. their wages week by week; but at present we are talking of the 
bition. On the other hand, the construction of the central “Trader,” on the other » is on the verge of making for Senet tie Teenie of She cation of lenge. On the other hand, 


salts, poll petals. he Gon ee 
. punct . t case our we 
larger than they are now, and the excess would be greater. We 
fabric | should be receiving our dues instead of losing them; yet, according 
to the Fair-Traders, we should be worse ae facto, 

There is plenty to discuss ; but it must be after this sort of thing 
is brushed away, or discussion to be useful should be limited to 


Fair Traders and socialists alike jus criticise the current 
i those who can understand that great do not necessarily 


western and northern stations, will require 225,000,000f. and one fallacy—the assumption that the seltish it | mean addition to the national wealth, can clear their minds of 
above-ground artery alone will absorb the rest, the appropriation of individual interests will luce the greatest well- | the fallacy that im can be artificially limited without limiting 
of in the heart of Paris making the establishment of this roe Gh emf The of it is to be found in Adam as well. . Muir’s table begins with 1860, and an excess 
culilin-eaerauai The State gives a guarantee of 4 percent, | Smith, though he constan ites it in detail, the perfection in | of ports of 28 per cent., ‘‘ generally ” and ends with 
on the total expense; but it believes that by an arrangement it . attributed to Mr. t, that adulteration is a neces- 1885, and an excess of 32 per cent.—or nearly the same—and “ bad 
made it has diminished the burden of this guarantee. | 58rY ent of competition. outcome is that oll round i this percentage is not the key to the question. But 

compensation for the increased income brought to the great railway regarded as essen gam » in which whatever | many still think so, and “‘X.”— March—d with an 
companies junction of their they will become respon gains loses, and com intercourse between =< oe. that I should say how the £78,000,000 of 
sible to the State for a subsidy of 7,000,000. and they undertake im certain countries, to which we exported only 


len 

“*X.’s” question has been abundantly answered, and I cannot go 
over the ground again. I will only remark in passing that ‘‘ X.’s” 
3 | second dm ger is very doubtful political economy. The world 
. by what it sells and ao but by what it 
makes or grows, and finds a good use for. The all-round excess of 
=> over exports measures nothing but the profit of certain 
viduals—the importers. I fail to see that it gives even the 
remotest clue to the general increase of the wealth of the world. 
A country which had neither imports nor exports might increase in 

wealth as rapidly as one which acted as mart for the world. 
™ h 1 ts me as saying that when we 


that this guarantee come into tion in as the | the commercial economy broken down because 000,000, were paid for. So far as it admits of answer—con- 
construction of the lines is proccotied with. Bis es ae of its Protection is an impossibility at t in that it is useless to select countries only, owing 
guarantee 5,000,000f. after the first series of works, the other | England. It us no good when ape accounts | to the House kind of between our various debtors 

i after the cmstenstion of the central | I ever read. There is no proof that it does good to-day. | and creditors, well pointed out by one of your ts— 
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I 
Having, then, this end in view, we must in all public actions 
take into account so much of the ultimate tendency of our opera- 
tions as we can by any foresigh epaentand. cash os this motte of 


: 
5 


chains and Of bribes and commissions, grect each other in | of the'men employed, ced tonne Toe ca fo to pay the wages 

and also would the working in consideration of a State men to or the 

guarantee.” ™ “ the words of Car! “Courage, brother, grow honest and times and elsewhere. t > Seine to nad Ue tack new ter thaws 
will mend !” W.A.S.B. | exports, Whether she will be so ulti depends upon the 








Sr,—Mr. Muir in his let of the 19th of March is hardly 
not controvert any t 
orward with regard to the export of f securi 
My obj ba to dow, © apne ieee, that the 
mere exchange no “balance t “ 
whatever that may mean; that if we sent awa: C1000 worth ot 





and di : 
. W. H. White, Director of eae me pe 
Motsber of Orciaall. ) "On te Empeerel Makenael te 
finding the stability of a Vessel,” by Mr. J. H. Heck, Member. 
I Sa Indicator for use at Sea,” by Mr. C. E. Stromeyer, 
em 


Thursday, April 1 i t 12 o'clock :—{1) “A 
bie Review ofthe Fro of Sid Ste and the Roig of Might 
B. Bartell, Chet to. Lloyt’s: Regiter of British ¥ 

for Shipbuilding, Mr. John Ward, Mem 


of ° 
(3) “On the Use of Steal Castings lieu of Irop Forgings and 


THE NEW PATENT ACT. 

Srr,—Mr. Chamberlain boasts that procedure under the new 
Patent Act is of so simple a character that a person cannot 
go wrong; he has oS ae ae tC ae - 
necessary, and I think he once went so far out of way as to 
warn inventors against employing them. Patent agents need no 
defence from me ; there are, as in other professions, good and 
bad. Would it not have been well if he had at the same time 
warned us entrusting too implicitly to those officials whom 


RRS LOT EN SOR NIE RD LOOT 


” by Mr. E. C. Warren, Member. os, her anes oubhe if, by 
. > would bettered fiscal tions or other | he appointed to carry out the Act? 
Stoke betes” a . Gor hee ieee means, the import of seals wae en cited dee ae Some time back I received a letter from the Patent-office, ed 
* ty, Member of (2) “On Forced Com- £1000 instead of 600 quarters of corn, would buy | J. Clark-Hall, informing me that I might use the drawin 
Seittien in 7 - Boilers,” James Howden, | Bly 300. It is solely to this point that my letters have been with my provisional s; tion to illustrate the d tion in 
Member. (3) “On Modern Improvements in the Working of Cables ——e pt get ay age pg rig pm In full reliance on the --_ 
le here are caused e ‘oreign goods, | this, complete specification accordingly. 
and the Stowage of by Mr. 8. Baxter, M I have not denied the d ont he beet fortunate enough to find a epitaliet to take up my patent, f 


hoped I was at the end of my difficulties. Before a 
agreement, however, the gen’ said that he id like to i 
take the specification to his solicitor to submit to counsel, merely i 
asamatter of form. Jud ar ena oat a few days 
later, a letter from the selicitor statin t the ication was 
informal, no drawings having been filed with the complete specifi- 
cation, also stating that a case had been decided erune years OG% 
which left no possible doubt upon the matter. Now, Sir, ha 
employed an agent I should have been able to recover damages 

from him, but as the matter now stands I have no remedy against 
; | the Patent-office officials, and must therefore bear the loss, which 

y the excess cor- | to me is a very serious matter. ; 

rection of the figures by ae of the 5 et profits, which | April 6th. AN INVENTOR OF LimITED MEANS, 


for Screw Propellers,” Mr. R. E. Froude, Associate Member 

Council. (3) ‘‘ Account of an Instrument intended to Register 
the Rolling of Ships,” Vice-Admiral E. Paris, Honorary Associate. 
(4)* * Proposed Steam Life-boat with special reference to its 
Stability,” by Mr. L. Benjamin, Member, and Mr. J. M. H. Taylor, 
Associate. 


Friday, April 16th, ing at 7 o’clock:—{1) “On| i 
a et, 0 can eet oY cater 


4 
ines,” Mr. H. A. B. Cole, Member. (2) “ 
Gerow Shafting in tive of eke i ‘lee Sais ieee 


f 
i 





sion,” by Mr. J. F. Hall, Member. (3)* “ a New System of | yen” aoe ind tall’ sade Ge 
Saering Gear and Radder Strains recorded by it,” by Mr. A. J. | fren, Tae a sent to us to pay for services rendered by our 
if | Mereantile marine abroad as carriers—a very large amount. —As there is no official publication of proceedings before the 


Fe a ne eat be ead ond Giemsmand Mf theve fo tins i 
not 


Si, 
will be taken as read and published in the “‘ Transactions,” Comptroller, or before the law officers on appeal, any information 


respecting such proceedings must be of interest to many readers of hs 
your journal. 
T have lately been engaged in defending my client, Mr. Cc. W. 


Jones, applicant for patent No. 5237, 1885, 
cond by Mr. Aston, Q.C. on the part of the t, Mr, 
a 


(2) Goods sent to us as remittances by 








Ciry aND Guitps or Lonpon IxstrTuTe.—A special course of 
lectures on “ §! Boilers” will be at ey sen 
College, Leonard-street, City-road, by Professor John Perry, M.E., 

jursday evening di f: 


Nae Pee aE 


given 
F.R.S., every Th the term, from | foreign States and corporations. ( sent to us without pre- | but has been supported the Solicitor-General, and the patent 3 
7 to 8, comm on Thursday, April ibehe (1) Construction of | sent payment, i.¢., in exchange for English promises to pay will therefore be healed. e iter Genesal’s decislon—entenste ? 
; The na of combustion ; of is, to make annual smaller exportations of of which I d hereto—will be interesting, inasmuch as it states 
— song nage Ay ter for a _ 2 in the future; and doubtless under others which I have over- what, scoording his opinion, are the functions of the law officers ‘ 
way in w given 3 ma g 
furnace and 3 and mechanical t. | _ We owe it to Mr. Muir that attention has been called to (4) and (5). I gather from this decision that, in oases of to the SS 


tented in this country on an application of prior date,” it 
no Sats Schtp egpeel tothe law during the continuance 
of the present -General in office, if the Comptroller decides 
on allowing a patent to be sealed. It is clear that the law officer 
will not reverse the decision of the Comptroller, unless there 
identity of description in the specification relied upon by the oppo- 


f goes of letters patent, ‘on the ground that the invention has 
will 
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i nd that of the applicant; and in such cases the Comptroller 
itera naturally not desde on allowing a patent to be sealed. 

In any case where the Comptroller des in favour of the 
opponent, and there is not absolute identity of invention according 
to the conflicting specifications, the applicant may appeal to the 
law officers with the Th ub-sec- 
tion 4, Section 11 of Patent Act, 1883, providing for the law 
officer obtaining the assistance of an expert, will surely remain 


i ti 

inoPereems to me that after a final specification has been officially 
accepted in accordance with Section 9 of the Patent Act, that Act 
does not vest in the Comptroller any to require any amend- 


power 

ment; but in my case an amendment (sic) has been ordered in the 
shape of a disclaimer of that which has neither been described nor 
claimed, and the law officer will not interfere with the Somes 
ler’s decision. There is no further a » 80 I can only submit, 
and hope for the day to arrive when the law officer will not allow 
a patent to be » 88: that he does not give any opinion as 
to whether or not the invention to be sealed is a colourable 
imitation of the invention forming the basis of the proceedings of 
opposition. H. Moy Tuomas. 

onbury-place London, March 24th. 


| W. Jones’ application Patent No, 5237, 1885, and E. J. J. 
ws: pared ore pAb opaf tobe to Law Officer. 
Extracts from the Getlalter Genarats decision, dated March 22nd, 


6] should observe that it is not for me to say whether the third 
claim of Dixon’s patent is proper subject matter for a patent, or 
whether Jones’ invention is proper subject matter, or even 
whether Jones’ method of f the frames of slates is or is 
not a colourable imitation of Dixon’s. I have no jurisdiction to do 
so. . + + 1 will not interfere with the Comptroller’s decision 
requiring words to be inserted Dixon’s patent, 

*H, Moy Thomas, Patent Agent, 
Canonbury-place, London.” 





COMPOUND LOCOMOTIVES. 

Srr,—I have ee bees ~—_ ——_ poe a , and 
examined the illustrations, whic ve a your paper 
from time to time hig reference bod bay = Locomotives,” 
and regret to say that, in my » some ie m 
locomotive 4 rs of the present day have entirely failed in 
approachin; e real system of com: jing locomotives, and 
a to have ignered the proper ples which constitute a 
compound engine. All the compound engines which 
have been illustrated recently have had the same fault, that is, no 

roper provision for the free escape of the exhaust steam in 
om one cylinder to the other, and the difficulty in has 
not yet been overcome, although additional valves, —— ; 
&c., have been supplemented. I think it is now generally mitted 
that up to the present time the compound locomotive is a complete 


Having had considerable experience in the above-named engines, 
I cumnent that a pair of compound cylinders should either work 
simultaneously together or in opposite directions, Therefore, in 


Hi 


more economical than any of t 





THE EDUCATION OF ENGINEERS, 
S1r,—I shall be glad if you will afford me a small space in your 


ournal for some remarks on your article respecting the Engineering 
oree at Can Ne ane would bo mene teclined than I te 
agree with you on uestion of the undesirability of theoretical 


th 
training unaccompanied by real workshop practice, looking at the 


matter, as I do, from a i "s t of view, after 
fifteen years’ work at Messrs. Whitworth’s, Vulcan Foundry 
Company, Newton-le-Willows, the Ash! and Iron 


Carriage 

[er Gers We eee but with other of your opinions 
I cannot quite agree. points you raise briefly amount to this ; 
Theory at Cambridge is a good thing for an engineer, but as it can 
only be got at the expense of time which would be more advan- 
inqeusly sr08 Je 0 Bags wenn, 9 young man Sen be 90 Ealwenser 
in his engineering career when he leaves us than he would be when 
entering a works at sixteen years of age, and that he could not 
possibly be a com t as the result of our training. 

In answer to I 


smattering of plane trigonometry. Would you be satisfied with 
this amount of mathematics? I may assume not, for you say that 
during his five years’ pupilage he will improve his knowledge up to 
the required - Now, Sir, this can hardly be. How can a 
young man learn statics, dynamics, hydrostatics, differential and 
n calculus, solid geometry, differential equations, and 
id dynamics—which we here in 
ought to know—when the whole of his hy Ay — in the shops or 
the dra -office? Iam satisfied that of hard reading 
cannot be at night satisfactorily after a day’s physical work. 
Then, is any young man just out of his articles a competent 
ly contention is that he would be much more com- 
petent to take 
than he would be 
would have done with us a considerable amount of theory at the 
same time that he was acquiring in the 
and, as a consequence, the latter would be better . 
make a greater impression on him. I think, however, that on this 
point you would be more inclined to agree with me if you saw the 
work which was done here, For instance, during the last two 


years three 1000-candle power dynamos, four heavy doub! 
Gin. lathes, ten 5in. lathes le and dou! » 18in. 
saw benches, dynamos, half a dozen 
2-horse engines, a 12in. shaping and various other works 
have been wholly or completed. We cast about half a ton 
every week during term, and a large quantity of brass and gun- 
metal work is also turned out. This surely is ‘ practical ” 


and it has this great merit over that in a works, viz., tha’ 


ta 

fits up the whole of cap job Siena, whenpe i & pate hs be 
to fiti blocks in , or fitting up rod ends, or some one 
job, un Boye Ge 8 Hy, and he lease sething for at least half of 
the man ving us finds he has to take “‘ the lowest 
place,” it is not because he is not com t to take a higher one, 
oe nna ef Sho neajuticn of om It is inevitable that 
men should think the way in which they and their forefathers 


bridge think an engineer | to 





were trained was the best one, and time alone will convince them 
that there is a more excellent way. I am one of those who look 
on the first five years of a ’ engineer’s life as time which must 
be spent in laying a good fo tion on which to build his future 
, and not as a period in which he “learns his trade,” 
, I am wentead to leave time to demonstrate that this can be 
lone the Engineering Departmen 
aa in the workshops of the world. 
March 25th, JamEs Lyon, M.A., Superintendent, 








AMERICAN NOTES. 


(From our own Correspondent.) 

New York, March 27th. 
THE striking spirit extends throughout the United States, and as 
iat, 90 un cas of tiereene 5 ciapenad of, 00, saneg suave Seve. 
Agitations will likely disa; by April 1st, as the advances asked 
for are ly paid. Board of Directors of the Missouri 
Pacific way Company held a session in this city yesterday, and 
endorsed the course of the Governor of Missouri in calling out the 
State militia. The people of Missouri, Kansas, and the South-west, 
meronae® peak inconvenienced by the 
material all Kinds is scarce along se 

in 


as to the cost of i 

Several large contracts have been recently cancelled, one for the 
construction of two iron ferry boats, to cost a quarter of a million. 
Several tions amoun to 100,000 dols. and over are 
parties can see a little further. 


a further in y stocks on all lines e: those 
under the control of Jay Gould and the Vanderbilts. Stocks of 
this character purchased i 


Three or four me schemes have just been 

York financiers for the al miles between 
the Atlantic and the Mi during the six months beginnin, 
May ist. A large amount way mate’ ordered in a 


short time. The trunk lines ag Sm oy orders for freight cars, 
and the New Jersey Locomotive Works have just secured large 
locomotive orders for roads in the South. It is generally believed 
that with the settlement of the strikes a large amount of business 
will be thrown upon the market, and that there will be a reaction 


twenty and twenty-five thousand men is still in force, and there is 
& great scarcity of soft coal in New England markets. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE quarterly meetings have been held this week. The amount of 
business transacted has of a limited 


weeks, 
» however, show up better as 


home account, result of 
the inquiries made at the gat! 
Although £7 10s. has been re-d mn sn ma 
these same firms continue to offer with great freedom a 


yet 
quality iron at £6 10s., and even £6 5s. per ton. It is only by 
this that they can succeed in getting enough orders 


and 
20 ga are £9 12s. 6d., £11, £12 10s., and £14 10s.; while for 
fin. a er 20s. ton is demanded on each quality. 


3 
= 
6 
E 
4 
£ 
3 

be 
& 


transacted. er blooms 
and Welsh firms are quoted £4 15s. delivered here, and billets at 
£4 10s, upwards. W ap ins toe EE S050 Se. deliemel 


ire, are 
engaged, and the orders upon the books insure employment for 


maj ohne we amp peel gene pe ee 
- | whole da 
Forge 
+ | furnace coal, 7s, to 8s., and occasionally 9s. 


eal of business now in | Indian rail 


A pred ey depp cor to th 


;| ment in this direction. The 





thenext;few months. The company is not now, therefore, careful 
to book much new business, hoping prices may show up better 
when present contracts are in execution, 

The pig iron trade does not show increased vitality, and the con- 
tracts placed this week have not been for large lines, The Lilles- 
hall Company at Wolverhampton yesterday quoted cold blast pigs 
Nos. 1, 2, and 3 at 75s,, 80s., and 85s, ton respectively. 
re 2 & i cach Mtlieplidien, adel anate coated 
52s. to 55s., but is being done in some instances at 50s. 
—a drop on the quarter of 2s, 6d. per ton. Native part-mines 
were very varied. The Spring Vale make of pigs was quoted— 
best — 50s.; mine, 42s, 6d.; and common, 32s. 6d. per ton. 
The Willingsworth make of part-mine was quoted 35s., while 
Bradley's Darlaston make was quoted 41s. for 0. 1 foundry and 
37s. 6d. for forge made of Northampton ores. Consumers of 
medium and common pigs stated that they had little 


difficulty in placing orders of much size at quite 1s, 3d. ton 
below ike market quotations. Common pi ene hg indeed, | have 
been bought plentifully at 30s. per ton—a p on the quarter of 


iy. Bae ed ond ee 
There has some discussion this week concerning the sug- 
gestions of the British Iron Trade Association for a national 
iction i ig i ing of opinion that 
such a course would be very desirable if it could » the 
was in supply y in excess of demand, and the Cannock 
Chase colliery owners have come to an arrangement to play two 
a week, with the object of keeping down the supply. 
varies from 5s, to 6s. perton; mill coal, 6s. to 7s.; and 


At Birmingham this—Thursday—afternoon all Wolverhampton 
se were fully confirmed, but the business transacted was small. 

ematites were quoted 52s. 6d. to 53s.; Welsh tin-plates, i2s. 6d. 
to 13s. per box; charcoals, 16s.; good demand. Jo Knight and 
Co., of » have now started their new tin-plate and best 
sheet works at Brierley-hill. Steel rails of 80lb. section were 
understood as now down to £4 5s. instead of £4 15s., as 
formerly, and other sections were reduced in similar ratio, To- 
day a big order for steel sleepers has been placed with two steel 
firms outside this district by one of the on railway companies, 
who have determined to adopt metal sleepers. Asa result of the 
Belgian strikes, English sheet-glass makers have just raised prices 


174 per cent, 
At a quarterly meeting at Stoke-on-Trent on Monday of the 
members of the North Staffordshire Coal and Iron-Masters’ Asso- 


& | ciation, the reports given in as to the state of the trades showed ~ 


no improvement whatever with regard to prices. The home trade 
continues very quiet, but hopes are entertained that there may 
shortly be a revival in the demand for the colonies and some 
Constructive engineers note with satisfaction that inquiries 
continue to make their a ce upon the market from the 
i ilway companies. The Indian Mi Railway Company 
desires a supply of steel work and ironwork for bridges of 10ft. to 
45ft. clear span; the Southern India Railway mpany is 
ans 200 tons of iron bridge-work, as also railway switches 
ings; and the Southern Mahratta Company desires 
"The oldcestablished and nach 
The old-establi and much reputed firm of Messrs. T. Perry 
and eld Works, Bilston, has been formed into a private 
- ee Oey O88 SEE RS Sane an oo 


ited 
Considerable i 
le interest is felt here in the reply on Monday in the 
House of Commons of Mr. Be pr igen Fmt ahead 
Mr. Alfred Hickman, one of the members for Wolverhampton, 


part mages Regt ing of fraudulent test certificates in the chain 
cable le. Peco ncn ser is felt that Mr. Mundella 

ise nothing more definite than that 
ae + ony pnts for meg ies ty 
Acts as at present existing. Regret is 
Trade should have no power to con- 
yg snes forei Sey age ths Ante d pa < d 
‘or or foreign whom the lo apply, an 
who do not desire to have the security of the public tests. 

FES ae penny is a ane d Geen 
some on any example ive Wor 
these goods. On Tuesday a } steam crane was at work on the 
new premises of the Staff ire Joint Stock Bank, Birming- 
ham, when the chain of the piece of mechanism. 
sna) , and the jib, together with a stone weighing about a ton 
w was being raised, descended with a crash on the unfinished 
structure. Fortunately the jib was arrested in its descent by the 

scaffolding, and no one was injured. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—“‘ Flat, stale, and unprofitable” is now a very much 
seduce tub epealgrengeunaythacebcaedion Sie pion 
it scarcely expresses the year, 
after three months of the worst trade that has been known for the 





i made 
bring about a restriction of the output are regarded with indiffer- 
ence, and the downward tendency of Scotch warrants during the 
past week indicates a want of confidence in any successful move- 
general belief is that many of the 
makers are in such a position that they are compelled either to 
keep their furnaces going or stop altogether; and although no one 
questions the fact that the present supplies of pig iron are far in 
aes only My — it pment of any imm —— 

ive wan are so many conflicting interests involv. 
that an artificial restriction of the output extending over a suffi- 
ciently wide area to be really effective is surrounded by difficulties 
Senta oi Seay eae ence a 
we seem to e issue out © present 

for existence, and the bility of a low range of prices con- 
inui i wal Gane 40 be ad tees. 
ments and economies in the methods of production which will 
leave makers some margin for profit upon the low basis of values. 
ee ae 2 Oe ae oes ees ee 
on Tuesday, and only a inquiry for any description either 
of pig or finished iron. Users of pig iron have no urgent wants 
of any moment, and although iron is offered to them at prices 
pe Foie ripe Mea iether be readily accepted, 
it is only in exceptional cases that they are induced to buy 
md their hand-to-mouth requirements, Occasionally, where 
deliveries extending over the remainder of the can be 
obtained at the present low rates, an order for a 
= bgt out; but the — attitude of ws tinged oe 
no work in prospect justify large purchases " 
they are averse to entering into anything like speculative trans- 
actions, however tempting the prices which men ot> pemneae’ to 
no For Lancashire pig iron the average prices for delivery 
equal to Manchester remain at about 37s. 6d. to 38s., less 24 per 

cent., and the better class of district brands are quoted at 
37s. to 38s. 6d., less 24 per cent., for forge and foundry qualities 
delivered here; these however, bring forward very little 
business in the face of the much lower prices at which some 
Lincolnshire brands continue to be offered, sellers fe big 

ee at, ae for fo 

foundry delivered into this district. outside the 
Seas eats oee? che ne ee Scotch and 
brands mee are very little above the 

rates ruling prior to the recent advance in Glasgow warrants, 
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There is still an absence of 4 for hematites, and prices are 

extremely low, 5ls. to 51s. 6d., less 25, being about the average 

aoe for good qualities of No. 3 foundry delivered into this 
istrict. 

Some of the forge proprietors in this district report that they are 
not quite so badly off for work as they have been recently, but in 
the market there is no perceptible improvement in the demand, 
buyers during the past week having rather been holding back 
pending the result of the quarterly meetings, and prices are quite 
as low as ever. Delivered into the Manchester district, 
remain at about £5 per ton, hoops at £5 7s. 6d., and local-made 
sheets at about £6 10s. per ton. 

All branches of the ironfoundry trade are in an extremely 
depressed condition, with prices cut excessively low to secure 
orders. This is especially the case in heavy castings for construc- 
tive work, and cast iron columns delivered into this district can be 
got at under £5 per ton, with cast iron girders quoted at about 
£4 10s. per ton. In rolled and rivetted plate girders the _ 
makers continue to compete here at prices which cannot be touched 
by the English makers. Belgian rolled iron girders are being 
delivered into this district at £4 15s. per ton, which is fully 5s. per 
ton under the price asked by i whilst rivetted plate 
girders of Belgian make are to be got here at £6 5s. per ton, as 
against £7 10s. per ton asked for on rivetted girders. In pipe 
castings prices are being cut extremely low. For ordinary sections 
about £4 4s, per ton is quoted for delivery into this district, but 
orders of any weight could be placed at very little over £4 per ton. 

The condition of the engineering trades generally remains with- 
out improvement, It is true that some firms are busy on Govern- 
ment and special work, and that here and there amongst machine 
tool makers there appears to be a more hopeful tone; but the 
reports received through the authoritative channels of the em- 
ployer’s organisations continue very unsatisfactory. 

In connection with the strikes, which have assumed such serious 
proportions in America, the following extract from a private letter 
received from an English workman in Ohio, who has special — 
tunities for forming a correct judgment as to the situation, be 
of interest. The writer says:—‘‘ We are having a lively time over 


here in the matter of strikes. They have become so numerous that | by English labels 


they have become momentous, and some of them are ill-advised, 
and for that reason dangerous. Labour has for the last few years 
been so estranged that some have lost sight of rp ee | but 
revenge. A change for the better having presented itself, advan- 
tage has been taken of the fact, and an almost general demand 
for an advance of wages with a reduction of hours has been the 
result. In many cases the demand was instantly complied with, 
and, as a consequence, a feeling of triumph has pervaded 
branches, and has led many to think that any demand, no matter 
how unreasonable, would be conceded at once. Many demands of 
the latter nature have been made, and I fear the result may be 
disastrous unless an immediate halt is called.” 

Throughout the coal trade there is a generally quiet demand as 
regards all descriptions of fuel. For house fire uirements 
have fallen off considerably since the commencement of month, 
but in these there is still a fair business doing as compared with 
— classes = fuel. Common round coals = apudioaeaae 

» owing to the continued depression in near man i 
branches of industry, and there is so great a bors of supplies in 
the market that to clear away stocks prices have to be cut exces- 
sively low. For this branch of trade the prospects are as gloomy 
as ey can be, and the railway companies believe that 
they will be able to renew their contracts for locomotive fuel at 
even lower prices than were taken last year. ine classes of 
fuel are also plentiful in the market, and bad to sell, the depres- 
sion in the salt and chemical trades having thrown large quantities 
of this class of fuel upon the market, and sales are pushed at 
low figures. In prices there is a tendency to give way, alth 
not to the extent of what may be termed a general reduction. 
Where, however, concessions are absolutely necessary to effect 
sales, there is a little easing-down to meet buyers, to the extent 
here and there of 3d. per ton on house fire coals, and in some 
instances 6d. per ton on common round coals. At the pit mouth 
the average quoted figures are about 8s. 6d. to 9s. for best coals, 
7s. to 7s. 6d. seconds, 5s. to 5s. 6d. common coals, 4s. to 4s. 6d. 
burgy, 3s. to 3s. 6d. ordinary qualities of slack, with some best 
sorts fetching 3s. 9d. to 4s. per ton. 

It is very exceptional where more than a moderate business is 
reported for shipment, and steam coals are offered for delivery at 
the High Level, Liverpool, or the Garston Docks, at extremely low 
figures ; the better qualities are not to be got at under 7s. per ton, 
but inferior sorts are to be bought without difficulty at 6s. 9d. 





per ton. 

_The proposed prohibition of the ee of women on the 
oe banks is raising a very strong feeling throughout the mining 

istricts of Lancashire, and the Mining Association is taking 
energetic measures to oppose this and other matters, as it is felt 
that the legislative in mce with the management ot collieries 
is being carried to such an extreme as to be quite intolerable. So 
far as the colliery women themselves are concerned, there is no 
desire to be relieved of this means of employment, which is by no 
means of an exceptionally arduous character, and certainly not 
more arduous than many other classes of labour to which women 
have to resort. 

Barrow.—Business in the hematite pig iron trade has been 
exceedingly quiet during the t week or two, and the hesitancy 
with which buyers have p orders for some time is still very 
marked. The cause of this has already been explained in my 

vious reports. Now that the S Railmakers’ Association 
has been dissolved, and the members have determined to wind up 
its affairs at once, the members are at liberty to offer deliveries 
in the open market without any tie in any way in reference to 
the Association. is being the case, enquiries are inning to 
be made by those who for some time have held aloof from pur- 
chases in the hope that prices would decline, and that they would 
be able to buy more cheaply in the open market. The value of 
pig iron, however, still remains very steady, at 42s. 6d. per ton net 
at makers’ works, prompt delivery for mixed parcels of Nos. 1, 2, 
and 3 Bessemer, and 41s. for No. 3 foundry and forge iron. In 
the latter descriptions trade remains exceptionally quiet, inasmuch 
as very little of this description of pig iron is now used. Makers 
are for the most part employed on orders placed some time ago for 
forward delivery, but these are beginning to run out, and it is 
evident that if the orders anticipated by the dissolution of the 
protective association above alluded to do not soon come to hand, 
come of the furnaces now making iron will have to be blown out. 
and the production of the district thus reduced. Makers of steel 
have reduced their quotations for foreign steel this week by 2s. 6d. 
per ton, and it is expected that within a very few days some heavy 
contracts will be booked for Canadian railways. The stocks of iron 
on hand are quite as large as they have been. Shipbuilders have 
booked no new contracts, and they have failed to secure any of 
those orders which they have of late been contracting for. mn 
ore is still difficult to sell. Some new — enterprise is being 
pushed at Gutterly, in Cumberland. and coke are in 
restricted consumption. Shipping quiet, and few outward cargoes 
are offering. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Ar the last meeting of the Sheffield Chamber of Cones, the 
president reported the result of the deputation to Mr. Mundella 
on the subject of false ing. The whole subject was fully 
discussed. It was pointed out that, in order to obtain full protec- 
tion abroad, it was necessary that we should place ourselves in a 

ition to afford to foreigners as well as natives similar i 

this country. The result of the interview was that Mr. Mun- 
della announced his readiness to accredit. the Master Cutler and 
Mr. Hughes, the secre’ to the Chamber of. Commerce, as 
assistants to the British tes at the International Convention 








pany 
all | it to householders in Sheffield, and at the festivities to be 


.| own lifetime was nearly coincident with the 





at Rome, and the Cutlers’ Company 
Mundella to lay the whole of their views upon the subject of false 
marking before the Board of Trade in the shape of suggestions for 
a Bill to be submitted to Parliament. This suggestion was shortly 
afterwards carried into effect by the Cutlers’ Company. Mr. 
Charles Belk, the Master Cutler, communicating with the president 
of the Chamber of Commerce, stated :—‘‘I f i 

last the principle for which the Cutlers’ Company has long and 
earnestly striven in regard to the marking of goods will be pre- 
sented before the International Convention for the Protection of 
Industrial Property not merely as an expression of the views of 
the Cutlers’ Company, but as an object of importance enough to 


was requested by Mr. 


carry with it the influence of the British Government.” I under- 
stand that the suggestions for the necessary home legislation are 

y under the consideration of the Board of ie, but that 
before their adoption they will be submitted to the ideration 


of the different industries affected, not only in Sheffield, but in 
the country at large. 

Sheffield is keenly interested in commercial intercourse with 
Spain. A well-known Sheffield manufacturer, Mr. John Bedford 
—Messrs. Jno. Bedford and Sons—has been co-operating with a 
body of tlemen at Birmingham with a view to organising a 
large and influential deputation to Lord Rosebery upon the 
a of obtaining ‘‘ most-favoured nation treatment” for 
Sipataliia on tno ptound hos ts tnee bo teepuertenn, bas nviied 

tation on the groun t the time is inoppo: 
py seach of the British case to be laid before him. Mr. Bedford 
has handed in a of that statement, and it has been cordial 
adopted by the Sheffield Chamber of Commerce, who have ama 
a resolution energetically supporting the endeavours of Mr. Bedford 
and his colleagues at Birmingham and elsewhere, in their endeavours 
to secure just treatment for British commerce in Spain 
= medium of her Majesty's Secretary of State for Foreign 
airs.” 

A gentleman in Paris has called attention to a fraudulent prac- 
tice, which he states is carried on toa large extent. It is that of 
importing German electro-plate and cutlery into Paris and then 
removing from such goods the German labels and them 
nd dar: Hughes, ve have boos apystated torprentht Uhet- 
Cutler and Mr. Hughes, who have a represen: - 
field at the Industrial Convention, have decided to have an interview 
with the gentleman and inquire into the matter with the view of 
thoroughly investigating this new phase of the false marking 
business. 


Though the electric light comes slowly into use, it is moving in 
this district. I hear that a company has been formed to su: 


this month at Clumber in honour of the coming of age of the 
Duke of Newcastle, the temporary i to be erected 
for the accommodation of the tenantry and others will be lighted 
by electricity. 

Local iron and coal trades continue unaltered. Common pig is 
weak in price, best foundry selling in some instances at less than 
40s. at the works, while forge pigs are at 33s. at the works. In 
manufactured iron high — are unaltered; ordinary sorts 
vary in price. Wages disputes are uncomfortably 
frequent, as employers, in their anxiety to keep the markets, try 
to reduce production by enforcing lower conditions of labour. 
House coal is selling more slowly owing to the milder weather, 


and in some quarters values are weaker. Steam coal and manu- 
facturing fuel are both id. 

In some of the heavy industries, notably in armour plates, gun 
forgings, and marine forgings, as well as heavy castings, there isa 





tisfactory busi doing ; but the lighter industries keep very 
quiet, particularly in the grades of cu » edge too! 
and plated ware, which have to contend with German competition. 
The only orders of any consequence in the silver trade I have heard 
of since last week was one for a London establishment, taken 
Messrs. W. and G. Sissons, of St. Mary’s-road, the value of w 

is £2000. In the cutlery and hardware trades the men are only 
partially employed, and there is a good deal of distress among the 
artisans in these crafts. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was little to distinguish the quarterly meeting of the 
Cleveland iron trade, which took place at Middlesbrough on Tues- 
day last, from an ordinary weekly market. The attendance was 
scanty, and business was far from brisk. The better feeling 
noticeable during the early portion of last week has now com- 
pletely disappeared, owing to the reduction in prices which has 
taken place at Glasgow. Makers and merchants a: to have 
so far succeeded in maintaining the higher rates w were esta- 
blished last week, but buyers are extremely shy, and 
little. For prompt delivery of No. 3 g.m.b. merchants quote 
30s. 3d. per ton, for delivery over next month their price is 30s. 6d., 
and for the second half of the year they ask 31s. to 3ls. 6d. Some 
makers will accept 30s. 6d. per ton for No. 3 for immediate 
delivery, but the principal firms quote 3d. to 6d. more. None of 
them are anxious to commit themselves far into the future at 
present. 

Warrants are firm at 31s, per ton. 

The stock in Messrs. Connal and Co.’s Middlesbrough store was 
on Monday last 211,738 tons, which is equivalent to an increase of 
1951 tons during the week. At Glasgow their stock is now 721,137 
tons, representing a further increase of 6913 tons. 

Finished iron manufacturers are no better off. Fresh inquiries 
are few, and the competition for orders is exceedingly keen. 
There is no alteration in quotations. 

Messrs. Raylton, Dixon, and Co., of Middlesbrough, have received 
an order for a large steamer for a Hull firm. 

Messrs. W. Gray and Co., of Hartlepool, are building a steamer 
for the petroleum trade. She will be capable of carrying about 
2000 tons of oil. Instead of being fitted with tanks, as is usual, 
the shell of the vessel will be used to form one side of the compart- 
ments, The rome roe will be fitted t! hout, in order to 
avoid the danger of ed flames. The petroleum will be dis- 
charged by two of Worthington’s pumping a of a size and 
power to do the whole work in twelye hours. 

The average net selling price of Northumberland coal for the 
months of December, January, and February was 4s. 7°21d. per 
ton. This will not involve any alteration in wages. 

The workmen employed at Messrs. Bolckow, Vaughan, and Co.’s 
foundries and engineering works at Middlesbrough have received 
fourteen days’ notice to terminate their engagements. About 500 
men are affected. It is‘thought that this step is preliminary to 
the enforcement of a reduction of wages. 

The last meeting but one for the session of the Cleveland Insti- 
tution of Engineers was held at Middlesbrough on Monday evening 
last. The paj ergs hay emer n 0 West, of Darlington ; 
on “An Outline History of the Locomotive Engine in America,” 
being a sequel to the paper on the “‘ History of the Locomotive 
in England,” read by the same author at the previous ae 
There was a large attendance, the subject, and Mr. West’s lucid 
treatment of it, having excited great interest in the district. The 

~apiiantinhed ey outline drawings of each successive type 
of tive, these drawings having been lithographed on a small 
scale and arranged in.sheets for use at the meeting and for sub- 
sequent reference. Mr West stated in his oot ovine which 
w 
the locomotive had been developed, and it been mostly passed 
at Darli and Leeds, industrial centres which might be con- 
sidered nurseries of . He had also had opportunities 
of visiti eg ene _ —- colonies and oes per A 
en it became known he was @ paper on the 
f om and other rail 
with information in 


possession not hitherto made public, so that he was able to do 


“ through | 





justice to the subject in a way otherwise impossible. A few years 
onger, and many of these witnesses + ~ be gone beyond recall, 
Certainly Mr. West's paper, with the illustrations yy i 
it, is more complete and interesting than anything of the Rind 
hitherto published, and it will form a le ition to the 
printed ‘‘ Proceedings” of the Cleveland Institution. An 
animated discussion ensued, in the course of which further infor- 
mation relating to the subject was elicited and duly recorded. A 
hearty vote of thanks to Mr, West concluded the proceedings, 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE Glasgow warrant market, which was depressed after the 
failures of last week, recovered considerably, in consequence of the 
meeting of ironmasters held in London with the view of arranging 
for a general reduction of output throughout the United King- 
dom. The position of the Scotch pig iron trade at present 
is the reverse of satisfactory. The past week’s shipments, 
with OOL8 in the precedin Ser oock a ele Ws an ene 
wi e ing week ani the correspondi 
week of 1885, hen it is stated that the week’s im rta of 
Cleveland pigs into Scotland are greater than the w of the 
shipments of Scotch pigs, it will not be necessary to say anything 
further regarding the depressed condition of the le. The out- 

ut is practically un in amount. § continue to 
toned, the past week’s addition in Messrs, Connaf'and Co.’s stores 
being 6876 tons. 


Business was done in the warrant market on Friday at 39s, $d, 
per ton. On Monday transactions occurred at 3. 94d. to 39s, 
cash. Tuesday’s business was done from 39s. Ofa! to 39s, 3d., 
returning to 39s, 1d., and closing at 39s. 2d. cash. 

Thecurrent values of makers’ ig iron are as follows:—Gartsherrie, 
f.o.b. at G w, per ton, No, 1, 44s.; No. 3, 428 Coltness, 48s, 
and 43s. 6d.; loan, 44s. 6d. and 43s.; Summerl¥e, 47s. 6d. and 
42s, 6d.; Calder, 47s. and 41s, 6d.; Carnbroe, 44s. and 41s.; 
Clyde, 43s. 6d. and 40s. 6d.; Monkland, 40s, and 37s. 6d.; Quarter, 
40s. and 36s.6d.; Govan, at Broomielaw, 40s. and 37s. 6d.; Shotts, 
at Leith, 45s, 6d. and 45s. ; Oarron, at G outh, ; 
and 45s. 6d.; Kinneil, at Bo'ness, 438. 6d. 42s. 6d.; Glen- 

k, at a, Se aoe ing Eglinton, 40s, and 37s.; 


» 41s, 39s, 
The inventory of the personal estate of the late Robert Donald- 


son, senior nee of the firm of James Watson and Co., iron 
merchants, Glasgow and Middlesbrough, has been returned at 
£522,388 4s, 4d. 


In the past week there was shi from Glasgow five loco- 


motive engines, valued at £12, for Bombay; machin 
£5100; sewing machines, £2011; steel Wah, nod neal 
iron manufactures, £15,000, including £4150 worth of sheets, bars, 


plates, and tubes for Bombay. 

The coal trade has been quiet in the course of the week, and 
the shipping demand has not yet developed to the extent that was 
anticipated. The past week's shipments are accordingly barely 
sati . From Glasgow, the quantity despatched was 
24,425 tons, as compared with 26,334 in the same week of last 
se tae nat talk ata ie ce 
Troon, inst ; Leith, against 670 ; Grangemouth, 
336 against 8754 The househ 


7 old and manufacturing inqui 
is steam coals are only in limited r _ 
he statistics of her Majesty’s Inspectors of Mines for Scotland 
show that while the 9 of coals in the United Ki has 
in ,406,361 tons than in the ing year, 
288,586 tons, or an increase of 


uest. 


year, when there was scarcely any inquiry for that class of coals, 
tminers worked steadily throughout the year; and alth 

their wages were low, there was much less distress among the 
mining population than in towns of higher pay and frequent 


labour utes. In the case of the coalmasters the year was an 
unprofitable one generally, although the turnover in most depart- 
ments was ive 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Iv I state that the coal trade has fallen off a good third I am not 
out of bounds. Take last week for example, as Cardiff 
foreign exports, and the falling off is fully one-third. It was 

tons less Re teen the ques- 
and shippers is, ‘* Where is this to end?” 

A matter ran wee hd en of ne age a 
port in particular, ow far the ptation of engines, verti 
and horizontal, locomotive and stationary, for oil instead of coal 
fuels, will further depreciate coal. Iam told that gas engines are 

good headway in works. 

The best collieries are not working half-time, and some large 
ones one or two days a week at the most. Prices, too, are low. A 
few days ago a cargo of best steam was sold by auction at Cardiff, 
and the price reached was only a shade above 5s. per ton. 

Steam coal, I am told, is now ee board for 8s, 6d. to 
8s. 9d. This would mean a trifle less 6s, 6d. or 6s, 9d. at the 
pit’s mouth. collieries are suffering in proportion, and the 
zest in trying to get hold of the little ie, bunker and otherwise, 
that is moving about, is remarkable. The ironworks collieries are 
no better off than the rest, and the collection of laden wagons on 
colliery sidings, and at Roath siding, Taff Vale, on Saturday, was 
greater than ve known. 

Pitwood is slightly better, and prices have touched 15s, again. 

In the midst of existing depression, the only briskness = 

ible is in connection with the Barry Docks and railway. Mr. 
alker is m eadway, and the directors, in visiting 
docks, aes the foundations, putting in the centres of bridges, 
and travelling on the new line as far as practicable, seem confident 
of their undertaking ; 20,000 cubic yards of material were removed 
from the dock last week alone. 

Mr. Mackay, of Hereford, well known locally, is the contractor 
of the line from Treforest to Hafod. It seems almost farcical to 
announce coal ‘‘ finds” in the present day, when coal is so 
d » yet there was some ubllance at Aberghorkey, Rhondda, 
this week on the 9ft. seam struck after several months 
operations. If trade revives this will employ many additional 
hands, 

The colliery enginemen at Tylorstown, who struck against the 
reduction, have resumed work. In sevéral-districts the enginemen 
and stokers have consented, and the rest will doubtless follow. A 
meeting of the South Wales Colliers’ Association was held on 
eye last at Cardiff, Mr. A. Hood in the chair, and the meet- 
ing decided that the 24 per cent. reduction to enginemen’ must be 
enforced. Their av earnings are 18s, a week. A. 

The cloud that seemed gathering over the Swansea tin‘plate trade 
is cl . The reduction of 10s, in steel compelled the owners of 
forges to follow with a similar reduction, and this, as I stated last 
om ae i a. ae oe pay wt ‘to take a more 
reasonable view, an eq comprom being amet. 
Prices remain firm at last week’s quotations :—Cokes, 13s. 6d. to 
14s,; Bessemer, 13s. 94. to 14s, 8d.; Siemens, 14s, 6d.; charcoals, 
from 15s, 6d. to 17s, Bessemer is tolerably 

The joint Rhymney and Great by ge 

» . ises to do le 

oui have not _— a ne ent or the iron pats gee 
jetness pre 5 the wages earned'are very ° mode- 
rate im of pig from Mid b'itito § a small bar 
trade with France, and some few home and col rail orders 
amongst ‘the various works represent the Welsh iron 


* was opened into 
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NEW COMPANIES. 
pti companies have just been regis- 
Spiel’s Patent ee Engine Company, 


ith» capital of £100,000, tn Bo shares, torsonuire 
with a Y a0q 
tent No. 4008, dated 18th A 
1883, and No. 3414, dated 17th March, 
granted for im vernents in 
engines, the inventions of 
aire 


tered nel ar tee is mje Ae Anat oa 


Robt. Crozier and OC. H. Ha: No particulars 
are given in the mem um and articles of 
—— as to the consideration for the pur- 
chase of the patents, and as to the special 
arrangements made with the promoters. The 
subscribers are :— 


*D. v. es reappear bine, es 
*8. o Pitt eon, : 
by mare pemetnone. engi: 


* . rites 


Ww. Homes, 150, Leadenhall-street, “engineer ee 
* = nore, ‘West esa tai Millwall, “e 


“P. J. " Oule Swansea, engineer 
olland Huynee, 49, Worwists-vesd, Earl's 
“a secretary toacompany .. .. . 
The ».amber of directors is not to be lew than 
three nor morethan nine; qualification, 40 shares ; 
the first are the subscribers denoted b an asterisk, 
The remuneration of the board will be at  ¥ rate 
of £200 per annum for the chairman, and 
per annum to each ordinary di , and by way 
of additional remuneration, whenever 15 per cent. 
dividend is paid, 5 per cent. per annum upon the 
net profits. 





i ond ~~ “ee 





Turpin’s Parquet Floor, Joinery, and Wood- 
Carving Company, Limited. 

This company was registered on the 27th ult. 
oa A £30,000, in £5 shares, to take 
over the of uet floor rs ot Nadas 
and modelling Marie Firmin Charles 


Turpin at 22, Queen’s- » Bayswater, and else- 
where. The Queen's road, are: = ‘ 


J. M. MacLaren, 8, Duke-street, Adelphi, archi- 

V. Large, 48, Gower-street, manager of a wine 
asiness 

M. Rosenberg, “13, ” Norfolk- terrace, 
we 


*G. Williams, ‘21, Queen's-road, 
~ighentaes camaniee bei we oe we 

A. G. Williams, 21, Queen's road, Bayswater, 
window-blind manufacturer .. 

*M. F.C. Turpin, = Queen's road, Bayswater, 
te net floor manuf: 

C. — 5, Une Spring -strect, Baker- 
anh, ell keeper .. . oo oe 
The number of directors is not to be less than 

two nor more than five; qualification, £250 in 

shares; the first are the subscribers denoted by 
an asterisk, and Mr. R. Coad; remuneration, 
£200 per annum, 


Bayswater, 
Bayswater, 


eet 


Cool Air Drying a ee 
This company proposes to purchase upon 

of an agreement of the 16th ult. meaty gf me 
business, with patent rights, » et, machinery, 
&c., belon thereto. was incorporated on 
the 3lst ult. with at B of £30,000, in £5 
shares. The subscribers are :— 

Shares. 
, Liss, Han 400 


TY nude, 8b, 
er, 8, Draper’s- stock and 
é . > EY 


"Tt. P. 


oa J. Ne ang 45, Charies-strect, Berkeley-square 300 
2one. © rland-gardens, Maida squat 5 
E J.N ale, Wastgate House, — ieee law 
pb mm ee ee 1 
Lieut, L. Gye, Ke Naval and Milita Club” 2: 1 
A. DA Bannerman, oodland’s-road, 
ofa edhe ee ce oe 1 


The number of directors is net to be less than 
three nor more than seven; qualification, fifty 
shares; remuneration, £600 per annum. The 
first three subscribers and Liett.-Col. F. G. Hill 
are the first directors. 


i 2 peels vee 


ts, secretary, trea- 
twenty members. 


FI ae Perry and Son, Limited. 


was registered on the 30th ult. 
with “capital of £85 , in £100 shares, to 
with cial of 6 oye By = 


ironfounder, manufacturer of bedsteads, 
ke., carried on at Highfield, near Bilston, ‘Sur 
ford, by Thomas Perry and Son. The subscribers 


are:— 
*F.C. Pi Penkridge 

iss J. M. Be , Wolverhaimpion Lo a 
Mise Hen Perry, Wolverhamptun with ae 


Perry, Penkridge aT 

*H. H. Fowler, Wolverhampton, solicitor 1... 
T. C. Broad, \verhampton oe ee 
y. %. Langley, Wolverhampton, solicitor. 


The subscribers denoted by an astern aro the 


. 
: 
ee 


first directors; remuneration, £606 per annum. 
Mr. James Smith is Sis cooeintel managing director 
at a salary of £250 per annum. 


R. and H. Green, Limited, 

This is the conversion to a company of 
the efty of Leadon shipbulder ile fad 
ty o! jon 0! 

sons, pontoons, ke. t was 
25th ult. with a capital of £150 
shares. An ere of the 18th ult. 
the purchase, the consideration being £138,000 in 
fully-paid p= mg The subscribers are :— 


HL 


Shares 
“Hy. Green, Blackwall, shi; OP we ce Nee 
*J. F. Green, Black wall, ilder 
“C. K. Green, 13, Fenchurch-avenue, shipbroker 
*F. Green, 13, Fenchurch-avenue, shi; 


M 4 nis Fe 13, , Fenchurch-avenue, shipowner 
_ 18, Fi e 
F. Stokes, 21, Great St. Helens, solicitor 

The number of directors is not to be less than 
three nor more than seven ; qualification, 20sh 








ag ~ pce Ce.is, M. Bailey and J. Warner, 
4454. PortaBLe ELEectric 7 W. E. Moser, London. 





4455. ante T. Bradf. a7 urd, 
4456, CuRisTMas, RDS, _— London. 
4457. Suspenper for Patton, London 


4558, Deposrrion of PLatinum by Execrnicrry, W. A. 
4554. PLovon, R. Pubser, Carlw. 
4555. ————— Cowrmvous ELEcTricaL oa 
Rents, A. L. N. Foster and F. V. Andersen, London. 
si, VisuaL CounrEes, Paris. 





URTAINS, 
4458. Coup.ine for RoLL.G broom, W. 
London. 
4459. ear Giow Lamps, R. C. Hanrott, 


-_ Gas "Exanres, H. T. Dawson, London. 
1. StounsRipog Fixe Lump Brivoss, G. A. Trotter, 
“ s. Haines, and W. Corbett, London. 
4462, Opznino Merat Boxes, A. Marcilhacy, London. 
4463. Bey ong Picrores tor Apvertisine, W. E. 


4464.  Ounammme Motive Power, G. F. Redfern.—(D. 
Huré, France.) 
4465, Osrainina Motive Power, G. F. Redfern.—(d. 
M. Tartas, France. 
. F. Redfern.—(Wirth and Co., 
y- 
4467. Storrermne Borries, A. Kempson, London. 
4468. Roor Putrens, F. K. Woodrotte, London. 
4469. Gas, B. Loomis, 


4470. Topzpors, H. H. Lake.—(G. B. Haight and W. H. 
Wood, U.8&.) 


4471. Capmvet Parser Fives, P. J. Schlicht, London. 
4472. Burrow Serrinae Macuines, H. H. Lake.—(Z. 


Pringle, U.8) 
= Piates and Disues, H. H. Lake.—(A. C. South- 
4474. og Se of AnimaL Fipres, H. H. Lake.— 


(J. T. Waring, U.8.) 
4475. Boots and Snozs, H. H. Lake.—(B. Lieb 


fe ee a Woodfield, Bir- 


40h, Consces, tonne Sen G. H. Jones, London. 
4559. Benmun Wonn, A. Catena, Premee. 


4560. Cases for Prorecrina henner A T. B. Bates, 


4561. Boxes, T. B. Bates, London. 
4562 Rainway and Tramway PASSENGER CaRBRIAGES, 


4563. Motor Canziaces, H. A. King, United States. 

4564. CasH and Parcen TxansmitTino Apparatus, N 
W. Stearns and C. Grant, jun., London. 

4565. Sime Vatves, N. H. Humphrys, Sieatanineben. 

4566. Lapy Cycuists’ ANKLE GuaRD, M. L. Corrie, 
London. 

4567. Retarnuna a Door in an Oren or CLosep Post- 
tion, G. H. Rayner and H. Hughes London. 

ye ag or Booms for Tonrzpo Netrixe, J. Garvie, 


4569. PicrURE-FRAMES, E ana! Bertin. 
= Sappigs, F. L d 





, and G. L. 


Lerrers, H von 8. Aspang, London. 
4572. Gripiroy, C, 8. Bailey, London w 
4578. FacititaTina the STaRTING of “TRAM-CARS, &e., 
H. T. London. 
4574. Automatic Recisterinc of WaTeR-TIGHT Doors 
= Suis, G. A. Goodwin and W. F. How, London. 





eg | 

4476. Tip for Biruiarp Cugs, &c., C. A. Latarche, 
London. 

4477. Kurrrinc Macuines, J. H. Cooper and W. J. Ford, 


8lst March, 1886. 
4478. Winpinc Corron, &., J. Schofield and J. 
Hitchon, Rochdale 
a Sarety Winpow Guarp, G. B. Inglis, Bridge of 


4480. Goss for Senne Burp, T. Elcome and J. 


Pemble, M: 
4481. ToBacco --§ W. K. Rix, Bradford. 


4482. Winpow-sasH Fastener, C. H. M. Wharton, 








the first are the subscribers denoted by an asterisk. 
The company in meeting will aetermine 
the remuneration of the board. 





Penmon oe Limited. 





This compan and work 
certain uke Y Rake in the rish of Penmon, 
Anglesea, known as the Bulk Park and Deer 


Park Quarries. It was istered on the 27th 
=. with a capital of ,000, in £1 shares, 
35,000 of which are 10 per cent. preference shares. 
The subscribers are :— 


A. Bee a 24, Bingfield-street, Caledonian-road, 
eine “shelly, tt Talfourd-road, Peckham, 
yg yore 


bat + ~e lO 8.E. | clerk ae 
Gaines. Waiworth, clerk 
D.C. pr 94, serraneietted N., eaaciganel 

ment contractor .. ° ee 
H. Moore, 150, Sewardstone-road aa 
J. Evans, 4, Creed-lane, Ludgete bill, clerk... 

The number of directors is not to be less than 
three nor more than seven; qualification, 250 
shares; the first are Messrs. ick Macdonald, 
M.P., J. E. Vincent, and T. H. North. The 
remuneration of the board will be determined at 
the first ordinary general meeting. 


et 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Pa‘tent. 
"% ST eden unicating ole = 
name comm are 
printed in italics. 


830th March, 1886. 


4416. Pencrt Houper, 8. W. Wood, London. 
= aw the Enps of Riu Banps, J. Wagstaff, 
lax. 


a Kwitrep Fasrics, G. F. Sturgess and J. Hearth, 

4419. oes Srarrcuers, J. Cadbury and J. G. Rol- 
lason, Birm: m. 

4420. Stoppers for Borttes, B. Harrison, Oldham. 

<<. oo TusuLous Kerrie, &c., M. Bousfield, 

or! 

4422. Lurricatine Leatuer, W. A. Entwistle and P. 

Smi anchester, 





Sherman Iron ant i he Fee Ci 


P v7 


Re on the 31st ult. 
a PRE of ae. in £10 shares, to 
a aoe manufacture iron —< other 


vith 


and to carry on business 


toni dh 
mene mcalicry proprstos, and engncer, 


Shares. 
W. Powter, 21, Gotha-street, South Hackney, 
C.J. , 28, Gracechurch street, merchant .. 
H. W. , 16, Hollydale-road, Peckham, clerk 


©. Buck’ 8, wick-road, Peckham, —_ 
i. F. Easton, 8, Peak-hill, Sydenham, cler 
~s Cohen, 49, Buckingham -place, Brighton, 
J. W. Clark, 7, Clifton-square, Peckham’ .. °. 
The number of directors is not to be less than 
nine. The above signatories are empowered to 
appoint the first directors, to fix the qualification, 
and to —— the remuneration of the board. 
These gen’ are also to appoint the first 
oslo ai aa , and may determine the 
remuneration of the latter. The board may ap- 
point a general manager and fix his remuneration. 


Anthropological ey wah § Great Britain and 


This society was sous: a on ee es 
as @ company, limited tee to £1 each 
member—the ted ” omitted 
from the title by the Board of Treas ce—to 
promote the study of the science of man, The 
subscribers are :— 


W.W. Flower, am, director of the Natural 
F. M. Rudler, 28, Jermyn-street, curator, Museum of 
R. Meldola, Finsbury Technical College, professor of 


chemi 

R. B. M Chislehurst, banker. 

iS a. ti vo Temple-bar, eth a Behe 
J. o"" 

E. vr Brabrook, 28, | Teeeieceuee tank iter, 


The government of the institute will be vested 


~~ i | lana 








M: 2 
23. Bet Sticks, &c., to Brooms, E. R. Baller, 
Shirley. 
“a Bakers’ Ovens and Hor Piares, W. Cvok, 
Ww. 
4425, Oxanite Enaineg, W. F. Bower and G. F. Down, 
London. 
4426, PerroLeum Encines, W. F. Bower & G. F. Down, 
ndon. 
4427. Numperine, &c., Tickets, &c., J. M. Black, 
4428. MeTatiic Boxes for On, &c., F. M. E. Pizey, 
jon. 
<_ Heater for Borers, L. A. Groth.—(4. Traub, 


rance 

4430. Furnace Grate, L. A. Groth.—(A. EB. Barthel, 
United States.) ’ 

4431. Coverep Wires, A. J. Boult.—(W. M. Habir- 
shaw, United States. 

4432. Devices, &c., for Smoxive Toracoo, J. Byron, 
Pg — 


. ENGINEERS’ got ag C. G. Smith and E. 
Cc. H. Warren, on. 
a for Fayence Winpows, &c , C. Gall, 


4435. Proven and Sasn Fi.uister Piang, W. G. 
we, 
“<_ Srowes for Po.tsuinc, G. McPherson, jun., 
4487, Haacwensens Guxs and Revs, J. W. Smallman, 
on. 

4438, Music, &c., Stanps, J. E. Palmer, London. 
4439. VentiLator, J. A. Sharp, London. 

4440. Packino poh for wee’ st “paling, London, 
4441. Napkin Rixos, W. and F. A, Chatwin, 


London. 

4442. Dress Suretps, H. J. Haddan.—(R. Hicks, 
United States. 

4443. Avromatio Raitway Sianaxs, E. D. Dougherty, 


London. 

4444. sear ee H. Herden, London. 

4445. 

4446, Reuven toesene finw-cnat, B, J. B, Mills.—(4. 
D. Potter, United States.) 

a wk - /. for Sztr-cLosma Doors, R. Adams, 

ay Dritt Cuvck or Hotbdsr, D. Gillies, jun., 

ion. 

4449. Pencin AtracuMents, J. W. Milligan. — (BE. 

Weissenborn, States. 


and A. Shuttle- 





4483. FiRE-BARS for Bot.ers, T. Bell, Newcastle on- 


ie, 

4484. UmBreLtta Frames and Firtinos, E. Sherring, 
Manchester. 

4485. Passtne Air or Gasks THROUGH Liquips, J. V. 
Wilson, Manchester. 

—o Soe Riverrer’s Stunp and Uprionr, I. Dilley, 


4487 — "Box kere eys for VaRiaBLe 81zes of Nuts, T. Atkin- 
son, H 

4488, ‘Ooreme “the Prue of Prep Fasrics, J. Farran, 
Manchester. 

4489. Matcu-Box Kwire, W. Singleton and E. Priest- 
man, Sheffield. 

4490. PADDLE-WHEELS, J. Hutton, o— 

oe IncanDEscentT ELEcTRIC Lamps, F. . Schaefer, 

4492, Buscres Lamp, G. H. Salvage, London. 

4493. Ly pe Movurts Gao, E. G. B. Barluw and A. 
Welti, London. 

4494. LvpIA-RUBBER WATERPROOF Socks, J. Rushworth, 


Birming! 
4495. Pockets for Coats, Vests, &c., F. Birkett, Bir- 
a. 
4496. FLusuine Cisterns, T. and J. Holt, Liverpool. 
4497. BLowino Apparatos, T. W. Lene Sheffield. 


en ree F. C, Bell, 
4499, Ges enh Bowen Vas G. Le Leeds. 
4500. — and other ther house, . R. Oswald, 


4501. Bacunes Crorn, J. Stead, Lon 

4502. Recorpiye the Score of a G. 8. 
Smallwood, 

4503. CONTROLLING the Passacr of Sotrp Divipep 
Marrer, F. yson, 

4504. a Eartuenware, &c., C. T. Maling, 


4505. Warcum, C. E. Jacot and E. Bovy, London. 
4506. Hostzry, W. G. Johnson, 
CoNNECTING TOG ETHER LEAD, &c., Prpzs, N. 


4507. 
4508, CircuLak Kwives, W. Parnall, Bristol. 
4509. Fire Po.isumc of Giassware, J. G. Sowerby, 


London. 
4510. CottaPsiBLe Brrp Cacrs, R. M. Lindner, 
London. 

4511. Steam Generators, W. vy London. 

4512. Disinrecrion of Szwacr, &c., F. Petri, London. 
4513. CLippine AnimaLs, H. , London. 

4514. Rocner Apparatvs, C. Wells, London. 

4515. Deracnep Front Yoxe.ess Suet, A. F. 


organ, London. 
4516. = Suoar, P. J. Jensen.—({M. C. P. Barbe, 


4517. Fioatine ean hing Ig VE W. Jones, London. 
4518. Dryinc ApPaRa’ 
we ~ Boots and jon, A J, Boult.(@. Valiant, 


nada. 
4520. Pneumatic Water Exevators, J. G. Pohl, 
London 


4521. Earnrs Crosets, A. J. Boult.—{ W. Heap, Canada.) 

4522. Uritisine Spent Liquip mes jo Rovuinanns 
W. 8. Squire, London. 

4523. Inpuction Apparatus, H. Miiller, London. 

4524. ELecrricaL THERMOPHANT, A. Eddowes, London. 

4525. Cioar Licuts, &c., G. A. Sweetser, London. 

4526. ARTiFiciaL Manures, H. stevenson and E. J 


sre, London. 
4527. Paps | for Horses’ Fert, P, C. Beucler, London. 
4528. Writine States, 8 Pitt! HH. ‘Field, New Zealand.) 
Pontifex, Skna«ER for Removine Yeast from Wort, E. L. 
jon. 


4530. pn cme for Tramway Encines, &., F. J. 
Burrell, London. 
4531. Curtine Picture Mounts, W. Martin, London. 


4582, Non-mnroxicatine Drink, E. Hawker, London. 
4583. ELecrric FLASH-SIGNALLING Apparatus, E. 8. 


Bruce, 
4534. Opentne and Ciosino the Doors of Cass, &c., G. 
Wall and W. A. W. Orr, London. 


lst April, 1886. 
4535. SreeRine G: W. B. Thompson, rompeon, Glasgow. 
4536. Orax-neanta Srast, W. : Hack- 
ney, Swansea, 
4537. Becrter and other like Bracetets, J. Baker, 
4588. CoLLaPsiBLE Lirg-RaFrt, B. H. Thwaite, Liver- 
by Mg &c., for Baras, A. Burn and J. Mac- 


Setenen a. 3 Naden, Manchester. 
4541, Srzam, &c., Vessets, W. Dobson, Newcastle-on- 


STRAM, &e., Vassets Firrep with Sipe Horreas, 
Ww. Neweastle-on 


4545. Prorective CovEerines for WIRE 
°C Klauke, London, 
4546. Hyprautic Packinc Macuinery, E. L. Bell- 
house, Man 
4547. BRIcK, w. Johnson, Leeds. 
4548. Enoines, W. Dover, Liverpool. 
4549. STEERING Exouves’ for Snips and Vessgts, W. 


Dover, Li 
4550, Sirtixa &., R. and E. Fidler, Man- 


4851. Bonotan Paoor Sprinciess Sash FasTewer, A. 
4552. SquaRine and Tirpina BituiarD Coss, J. Tuf- 
nail, Reading. 


“ or CABLE, 





RY Bartrerizs, W. J. 8. Barber-Starkey, 


lh 

4576. Boors, D. Southam, London. 

4577. Ain EXTRAcTORs, A. R. Harding, London. 

4578. PaepakaTion of ANIMAL eon tT. D. Law- 
son and L. C. Marshall, G 

4579. ConveRTING ORDINARY Taanecene ELectric 
BELLs into Continuous Rineine Evecrric Beis, H. 
J. Eck, C. B. Caliow, «nd H. Wright. London. 

4580. Dry Earra ULosets, J. Parker, London. 

4581. CenTRIFuGAL Governors, H. Kiihne.—(W. 2. 
Proell, Germany.) 

4582. LAMPS and a W. A. Barlow.—(J. F. W. 
A. Jahnke, Germany.) 

4583. SHackes, J. McAlpine, London. 

4584. OpgeraTinc SwitcHes and Taps, C. Browett, 
London. 


4585. T.cKLE Boxes, W. C. Latham, London. 

4586. Pipe Cleaners, W. C. Latham, London. 

4587, SELF-OILING AXLE-BOxES, P. A. Newton.—{J. W. 
Marshali and C. 8. Bates, United States.) 

4538 CoUNTERBALANCES ‘tor Winpow SasHes, &c., 
W. F. Lennon, London 

4589. BicycLes, ’B. 8. Whitehead, London, 

4590. CLEANING Borer, &, TUBES, H. H. Lake.— 
(Ff. M. Clark and F. R Low, Onited States ) 

4591. Distance Measurinc Apparatus, H. H. Lake.— 
(K. Schneider, United States.) 

4592. MeasurinG Lanpb, D. Ramsay, jun., Liverpool. 

4593. Brakgs for Lirts, &., A. J. Boult.—(@. Wart- 
tinger and S. G. Rosenberg, "Germany +) 
4504. LeTrer Fins, &., A. J. Boult —(J. R. Pitt, 
United states.) 

4595. AuToMaTic SichTING and AIMING APPARATUS, 
Cc. J. P. Gravier, L ndon. 

4596. Preventine Funcus in Fioorina, C. D. Abel.— 
(J. H. Timm, Germany.) 

4597. Lock Nuts, J. Senttengend, London, 


2nd April, 1886. 
4598. AvuTomaTic Fire ExtincuisHer, R. Leigh, 
Bolton. 


4599. Presrrvine Ecos, R. Ashton, Heaton Mersey. 

4600. Permanent Ways, P. Kirk, Manchester. 

4601. GAs-FIRED FURNACES, B. D. Healey, Liverpool. 

4602. _— Sarery Lamps, J. 8. Donald, Newcastie- 
on- 

46038, Lamon Pivucs for Hotpinc Down Worx, J. 
Rawl:ngs, London. 

4604, Lipe for SavcePans, A. Harrison and J. Wright, 


4605. Sacunne Rattway Doors, J. 8. Rigby, Liver- 


4606. Wrovucut Iron Fianoxs, &c., J. Edwards, 
Wednesbury. 

4607. Rattway Sicwaiine Apparatos, G. B. Sharples, 
Manchester. 

4603. Srups and Boxssins for Twistine Yarns, &c., H. 

inley, Halifax. 

4609. Destruction of Town Reruss, T. G. Hardie, 
Burnley. 

4610. Bui_pines, J. C. Bloomfield, Dublin. 

4611. Prorecrinc Exposep Luminous ADVERTISE- 
ments, J. Hicken, Landpurt. 

4612. ApsustaBLe Brackets for Carryinc Suart 
Brarines, F, G. and A. C. Hands, and W. Thomas, 
Birmingham. 

4613. Puncuine and Eyevertina Macnines, E. A. 


ter, le 
4614. Manne Borxers, C. C. Marley, Middlesbrough. 
4615. — Exposures in Cameras, C. Cusworth, 


= Comsravorios of Fire Boxes, &c., D. Caird, 
4617. Staercuine Wire Fencine, T. Dussieux and T. 
Zeitz, Sheffield. 


New Tyne. 
4619. Co_Lectinc Moneys, J. W. Blakey, Leeds. 
4620. Hanpies for Knives, J. Nixon and F, Richards, 


Sheffield. 

4621. Harness Ornaments, 8. Crosbee, | ee a 
4622. Since Coarn a ¢. _ Vernon, 

4623. _— Fitters, P. ely and J. Radcliffe, 


for Puotocrarny, W. F. Stanley 
L. Sarjeant, South Norwood. 
4625. dente for WasHinc Paintep Articues, T. B. 


ee > Vices, J. Kenyon, J. Barnes, and R. W. Kenyon, 


4627. ANUFACTURE of Wrovucnt or FasHIONED 
Hosizry, R. Hunt, London. 

4628. Macazine Repgatine Rirves, G. E. Vaughan.— 
(J. Werndl, Austrian Small Arms Manufacturing 
Company.) 

4629. Apparatus for Hoipine a Roit of Paper, W. W. 
Colley, London. 

4630. Srranpep Et ecrric Conpucrors, E. W. 


Lancaster, London. 

4631. CLEANING TIX Prates, D. Williams, Swansea, 
and E. Jones, Kent. 

4632. Stopprne Borrues, H. 

4633. CornucaTeD Boat eng 


4618. Untversat Doverai, Carriers, J. Anderson, 
castle-on- 


London. 
J. Preston and T. 


4634, TRANSMITTERS, G. . A. Nussbaum, London. 
4635, Boat BuiLpina, , 8. H, Geunders, London. 
4636, Boats and Canozs, 8. E. 


London. 

4637. Stays and Corsets, W. H. Symington, London. 

4638, O11 Cans, W. Fletcher, London. 

4639. Lapiss’ Boas, R. F. Seals, London. 

4640. Szwinc Macuines, A. Anderson om and R. A. F. 
Pollock, Glasgow. 

4641. Packine for Seeman of Enarnes, 8. 
Lamont and P. MacLellan, G! 

4642. a, Press, A. A. Bedf pos Cc. F. Millar, 


“<7. Geennzme ATTACHMENTS for VELOCIPEDES, A. 


en Hawsom Cans, C. A. Reade, London. 

4645. E.evators AcTuaTep by Compressep Arr, F, 
Backeljau, London. 

4646, MrtTa.iic Buitpines, Z. Danly, London. 

4647. Removine Tar from Hyprav.ic Mars, J. Dilla- 
more, don. 

4648. a for Stzam Exoixe Cyiinpers, T. 


4649. a, for Vi Venicizs, W. 


Rendall, London. 
4650. Fire-Bars and Grats for Exainxes, J. Thomas, 
jun., London, 
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4651. Grows and Apparatus for Fistitxe, W. Coppin, 
ndaon. 
4652. Powper Casgs, A. Noble, London. 
4653. Directine the Discnarce of OrpNaNce ToRPR- 
pogs, &c., at Niout, H. H. London. 
4654. Accumvnators, C. H. Murray, London. 
4655. Ascertarninc the Levers of Mareriat in Roiis 
ion. 


tt, Lond: 
4656. Frurers, J. 8. Sa London. 
4657. Typs-writinc and Matrix Macurines, G. W. 
Bald. Londen. 
4658. Fine-EXTINGUISHING Apparatus, H. H. Lake.— 
(R. A. Ballon, United States.) 


4659. Picture Rop, &c., Hooxs, C. J. Harcourt, 


London. 

4660. Atrertnc the Porentiat of Execrricat Cur- 
RENTs, J. D. F. Andrews, London. 

4661. Apvertisinc Apparatus, P. H, Baily, London. 

4662. Avromatic Evecrricat Distrisution, &c., F. 
King, London. 

4663. Ececrric Generators, F. F. Stégermayr and V. 

eet Aamzeen Oo. P G. G. M. Hardingham. 

. Aspestos, &c., Packie, G. G. M. 

—{R. N. Pratt, United States ) 

4665. Permanent Way of Licht Raitways, A. H. 
Rowan, London. 

8rd April, 1886. 

4666. Fotpixe Cuarrs, J. T. Moore, Crewe. 

4667. Givine orF Exuatation from Tar, G. M. 
Nicolans, London. 

4668. Prope.iine and Towne Boats, &c., J. Parkes, 
Manchester. 

4669. Fotpivc and Mgasurine Fasrics, W. H. Hack- 

Manchester. 


ing, q 
4670. Covertnc Preserve Jars, &c., E. Pickard, 
Mansfield. 
er Cooxisc Rances or Kircneyxgers, D. Cowan, 
iw. 


4672. Surrt Fronts, A. Harrison, Manchester. 

4673. Fire-orate Fue. Economisers, J. Maddock, 
Oaken Gates, Shropshire. 

4674. CLearnive Swrow from Rariways, &c., J. H. Bell 
and W. Rockliffe, Monkwearmouth. 


(Messrs. Feldmeier and Bock, Germany.) 
4676. Mera, Frame for Purses, &c., I. Brager.— 
(Messrs. Feldmeier and Bock, Germany.) 
4677. Purse Fastentna, I. Brager.—{ Messrs. Feldmeier 
and Bock, Germany.) 
4678. WasHinc Macutnes, T. Bradford, Manchester. 
4679. Carnamet, C. W. N. Wallace and C. J. H. Rarry, 


ndon. 

4680. Directive the Course of Prosectites Atto- 
MATICALLY, C. E. Marr, London. 

4681. Vatves for Arr-compressine, &c., Pomrs, J. G. 
Kinghorn, Liverpool. 

4082. Burcicat Exastic Hosrery, J. H. Haywood, 


don. 
= Sa for Gotr, &c., Games, W. Park, jun., 
Ww, 


gow. 

4684. Vatves and Firrincs for Fivuips, I. Ross, 
Glasgow. : 

4685. Appliances and Firtines for Pomps, &c., W. 
Stephenson, Glasgow. 

4686. Coverines for Honticutturat Purposss, T. C. 
March, London. 

4687. CoLocrmse Marrer, T. Maxwell and J. Young, 
Glasgow. 

4688. Two-sPrep Darvinc-ceak for VeLociprpes, W. C. 
Burton, Rochdale. 

4689. Hycrta ANTI-GERM Hart, J. T. Robinson, Reddish. 

4690. Cuz Rests, J. 8. Burroughes, London. 

4691. Hoxper for Tareap, &c., Mareriaus, J. Frank, 


don. 
= Screens for Mippirxcs Pourirrers, G. Daverio, 


mdon. 

4693. Rerriceratrnc Apparatus for Rotter MILLs, 
G. Daverio, London. 

4694. Water-neatino Apparatus, C. Toope, London. 

4695. Separation of Lp, &c., from Ores, &c., J. 
Noad, London. 

4696. Sportsman’s Waist Strap, D. Cavé, London. 

4697. BrEEcH-LOADING FIRE-ARMS, G. Howard, 
London. > 

4698. Pires for Smoxixo, A. Strauss, London. 

4699. Grii-Boxes, J. C. Walker, London. 

4700. Furnaces, E. N. Henwood, London. 

4701. Rartway Sienats, E. French, Walswor'h. 

4702. Worxrnc of Looms, H. H. Lake.—{C. Theis, Ger- 


many.) 
4703. Marxine Scores at Brtuiarps, &c., C. R. Heap, 
London. 


4704 ArtiriciaL Frre Brooks, G. F. Redfern.—(A. 
Dubuisson, Belgium.) 
4705. Heatine Apparatus, G. F. Redfern.—{/. Leyrat, 


France.) 
4706. Mou.pine for Pressise Meat, &c., W. Benbow, 


ion. 

4707. Oprarstnc Frese Water on Boarp Sups, J. 
Kirkaldy, London. 

5th April, 1886. 

4708. Sasn Fasteners, F. Gaunt, Birmingham. 

4709. SrencrLtusc Desicns on Front Sicuts of 
aros, H. P. Miller, London. 

4710. Preventine Scae being deposited on Tops of 
Furnaces of Marine Borters, &c., J. Rankine, 
North Shields. 

4711. Rercectinc Gas Licut and Heat Rapiator, W. 
Hibbert, Barnsley. 

4712. Hostery Macurxery, W. H. Dorman, Stafford. 

4713. Francep Borgins, J. H. Wilson and J. Green- 
wood, Manchester. 

4714. Tram Rats, P. W. Walker, Birmingham. 

4715. Vessets for Hotpmsc Minerat Ou, &c., G. A. 
J. Schott, Bradf 


» ford. 
a Power Loom Weavine, W. Strang, jun., 


iw. 
4717. Ecktnc Passewcers, P. Ogden, Wanchester. 
for Borr.es, i 


4718. GrixpiInc Srorrers J. G. Liver- 
si , Leeds. 

4719. Macutne for Sorrexinc Srraw, C. F. Richter, 
Manchester. 


4720. MarKrxo on Canvas Tarcets, H. E. C. Kitchener, 


Fire- 


Farnboroug 
4721. Txstinc of Mans for ,Leakacz, J. H. Lyon, 
Cosham. 


ae | —eemene Ranway Tickers, W. Smith, 

mdon. 

4723. Tazatment of Waste Tin Currinos, T. Fenwick, 
London. 

4724. Caster Bow , T. Silverwood, Halifax. 

4725. Music Desk and Portroiio, A. A. Chapman, 
London. 

4726. Measurine the Heicut of Human Bernas, W. F. 

5 Norwood. 


8 y, South 
=m. Sipe Careires for Macic Lanterns, W. J. Coles, 
on. ’ 
4728. Comns, W. A. Barlow.—{F. Engel, Germany.) 
4729. Dust Cotiecrors, A. C. Negel, R. H. Kaemp, 
and A. Linnenbriigge, London. 
4730. Sroprine Borries, W. Hardy, jun., Londor. 
4731. Apparatus for Formes and Tyres, F. X. Hilzie, 
ndon. 
4732. Cusnionine for Venicie, &c., Sears, J. Robert- 
son. ion. 
4783. ‘Fastex1xo for Casement Sasues, &c , G. J. Body, 
mdon. 


4734. Boots and Sxozs, G. Knight, London. 
ay a of Rearine, &c., Macuines, J. B. Rock, 


jon. : 
4736. Non-conpuctine Coverine for Pipes, &., H. E. 
Newton.—{M. Hanmore, R. V 


‘an 8. Mattison, and H. 
G. Keasbey, U.8.) 
4787. Caustic Powprrs, G. J. C. Marie, Baron de 
Liebhaber, London. 
4738. Dyzine Feit, &., Hat Bopres, B. Herzberg, 


on. 
4739. Measurtinc Ling, F. Weldon, London. 
4740. Preservation and use of Tea Dost, 8. F. Smith, 


London. 
4741. Repuctne Otp Steet Rats to Prares, &., A. J. 
Boult.—(2£. B. Stocking, U.8.) 





4242. Treatinc Bartum and Strontium, H. L. Pattin- 


son, jun., on. 
4743. Opramise Benzing, &c., J. C. Mewburn.—(Za 
Société Renard France 


et 
4744. Back and other Dvzs, J. C. Mewburn.—({(la 
Société A. Collineau et Cie., France. 
4745. Coatme Piiis, W. W. Talbot, don. 
4746. InnaLers for Curative Purposes, J. L. Craw- 


an Ww. 
4747. Breap, J. C. Pooley, London. 
Conngctine Drains to Main Drarns, T. C. T. 


4749. OxvHyYpROGEN or Liwe-Licnt Apparatus, G. A. 
Wil London. 
- TREA’ — . Lxap and other Org, J. W. Hall.—(@. 


4751. APPLICATION of MaGnetisw for the SEPARATION 
of Metats, H. 8. Maxim, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 





$35,183. Loose Putter, Gardener T. Hames, Cincinatti, 
Ohio.—Filed December 29th, 1885. 

Claim.—{1) The combination with the hollow journal 

G and recessed box C, of the adjustable hanger A, as 











set forth. (2) The combination, with the box C and 
bearing 8, of the hollow journal G, and shaft D, as set 
forth 


$35,333 Key Seat Currer, Arza M. Benson, Cleveland, 
Ohio.—Filed November 6th, 1885. 

Claim.—(1) In a key seat cutter, a cutting tool, N, 
provided with portion n°, of less vertical dimension 
than the main longitudinal body portion of the tool, 
substantially as set forth. (2) In a key seat cutter, 
a cutting tool N, provided with flattened portion 2, of 
less vertical and greater horizontal dimensions than 
the main longitudinal body portion of the tool, sub- 
stantially as set forth. (3) In a key seat cutter, a 
cutting tool PE oe aye with flattened portion n°, 
in its longitu body, and with angular shank O, 
substantially as set forth. (4) In a key seat cutter, a 
cu! N, having ahead 2, + vertical 
dimension than the main longitud = A portion 
of the tool, substantially as set forth. (5) In a key 
seat cutter, the combination of the slotted mandril 
wedge and cutting tool, said wedge having bearing on 
the cutting tool only on the latter’s head in a vertical 

e substantially with the cutting edge, the remain- 

ng longitudinal body of the cutting tool being clear 
of the wedge, substantially as set forth. (6) Ina key 
seat cutter, the combination, with a mandril holder, 
A, having its face provided with chambered socket D, 
of a mandril C, having its rear extremity provided 
with excentric flange c, fitting in said socket, substan- 
tially as set forth. (7) In a key seat cutter, the com- 
bination, with the mandril holder A, having its front 
end face provided with chambered socket D, of 
mandril U, having its rear extremity provided with 
the vertically and laterally excentric flange c, and 
ig devices a, which secure said flange to the 
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socket substantially as set forth. (8) In a key seat 
cutter the combination wi bh a mandril formed with a 
longitudinal and inclined slot, and a wedge adjustably 
movable in said slot, of a cutting tool working in said 
slot and having its cutting hed of both horizontal 
and yertical in dimensions over the other 
immediately adjacent portions 6f said tool, substan- 
tially as set forth. (9) ina key seat cutter, the com- 
bination, with a mandril formed with a longitudinal 
cutting working in said slot and having 
horizontal dimension than 





cy arma‘ 
into two equal parts and on th 
planes pasulial to each er alternately us the inner 








the se coils thereof is obtained by winding the 

separate halves of the coils thereon in planes parallel 

to each other. 

$35,580. Stream Enorne, Mirabeau N. Lynn, Rising 
Sun.—Filed December 3st, 1884. 

Claim.—{1) In combination with the main casing, 
the cylinders mounted thereon, and exhausting into 
said casing, the main shaft iavee bearing therein 
andthe re mechanism and driving gears located 
in the supplemental casing applied to the main casing 
and communicating therewith, as described, whereby 
all the wor! mechanism is protected and subjected 
to the lubricating action of the exhaust steam and oil 
substantially as described. (2) In combination with 
the main and supplemental casing connected and 
mounted w the boiler, as d , the driving 
shaft extending through said casing and supported in 
bearings therein, the crank pitman and cylinders 
located at one end, and the driving at the opposite 
end and within the said , su tially as and 
for the purpose set forth. (3) In combination with 
the main shaft, the crank located at one end, and the 
driving gears at the other, the excentric and shif' 
mechanism located intermediate the crank and driv- 
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ing gear, and the casing inclosing the shaft and the 
operating mechanism, substantially as described. (4) 
In a direct-acting steam engine, a frame for the actuat- 
ing hanism, isting essentially of a main casing 
to which are applied the piston and valve cylinders, 
as described, and provided with bearings for the main 
shaft and the supplemental casing applied to and 
forming an extension of the main casing, said supple- 
mental casing being provided with bearings for the 
main shaft and counter shaft, substantially as and for 
the purpose set forth. (5) Ina direct-acting steam 
engine, the main frame having the main casing carrying 
the piston and valve cylinders, and adapted to inclose 
the crank on the driving shaft, and the supplemental 
casing applied to the end and forming a continuation 
of the main casing, said supplemental casing being 
adapted to receive the devices for shifting the excentric 
and both of said casings with bearings to support the 
shaft, and a flange or bracket ¢, for application to the 
boiler, substantially as described. (6) The combina- 
tion in a direct-acting steam engine, of the 

casing carrying the radial piston and valve cylinders, 


(335.530! 








the sus plemental casing applied to and forming an 
extension of the main casing, a driving shaft extend- 
ing through both of said casings and su ed in 
bearings therein, devices, such as described, mounted 
upon the driving shaft for reversing the valve excentric 
and located within the supplemental casing, and a 
crank to which the pistons are connected, located 
within the main casing substantially as described. 
(7) In a direct-acting steam engine the combination, 
with the main pene Rog om the radial piston and 
valve cylinders, and the su ental casing applied 
to and forming an extension of the main casing, of 
the crank shaft extending through both of said 

and ca the adjustable valve excentric, said shaft 
having its in the ends or heads of the two 


casings, with a th intermediate the crank 
and valvé excentric, sutetantialiy as described. (8) In 
a dircet-acting steam engine wherein the operati 


said levers with a crank pin on the fiy wheel substan- 

tially as set forth. (8) The combinati of the 

— D, having ports 

e port 8, and the 

valve T substant 

tion with the cylinder and 

casing ra wee oa a flame 
passage 12, an ving 

channel as set forth. (5) The combination 

of the casing D! having a channel 10, valve T ha a 

flame port v, and casing 

a port 8, and channel 15, substan’ 

(¢) ~~ er rt peep rere Be 

12 and port v of a plug 

and passage v5 substantially as described. 

385,5'74. Putverisina Macuine, Willard M. Fuller, 
New York, and John J. Hayes, Brooklyn, N.Y.— 
Filed July 9th, 1885. 

Claim. The combination with the grinding 
terete - oes pone toes 9 — 
ollow gs forming air pockets, and provi: eac’ 
with an inlet from the exterior of the machine and an 
outlet to the interior of the machine for delivering air 
to and from such pockets, substantially as and for the 
— set forth. (2) The combination with the grind- 
ng cylinder tg | [So opening in its bottom, 
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of the revolvin; centre having hollow 
wings forming kets, su Yen soa having bottom 
openings communicating with the external air through 


said central opening, and with air outlets to the 
interior of the machine substantially as set forth. (3) 
The combination. with the grinding cylinder, of the 
revolving centre having hollow wings communicating 
with the external air and provided with openings on 
the rear sides of the wings for delivering air to the 
machine substantially as set forth, (4) The combina- 
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tion with the grinding cylinder having a cent al 
opening in its bottom, of the revolving centre having 
hollow wings provided with openings on their rear 
sides delivering air to the machine and bottom open- 
ings communicating with the external air h the 
central ing in the bottom of the grinding cylinder 
substan y as set forth. (5) The combination with 
the grinding cylinder of the revolving distributing 
centre turning therein, com bottom disc, top 
ring and radial wings, said bottom disc travelling over 
the floor of the grinding cylinder so that a zon 
air e is formed between them, and an upwardly 
Soebeotine shoulder on the bottom of the grinding 
cylinder surrounding the bottom disc of the revolving 
centre .for protecting its edge and the air opening 
thereunder, substantially as set forth. (6) The combi- 
nation with the grinding cylinder, of the revolving 
distributing centre turning therein com of 
ttom disc, top ring, and radial wings and a 
removable ring on the bottom of the grinding cylinder 
surrounding the edge of the bottom disc of the revolv- 


‘| ing centre, substantially as set forth, 


335,608. Means ror C.eanino ovr Conpviti, John 
P. Messer, Cedar Rapids, lowa.—Filed May 12th 
1 


884. 
Claim.—The described device for cleaning conduits, 
consisting in a ball somewhat smaller than the inside 


of the pipe and practically spherical in form, whereby 
it is adapted to follow all the sinuosities of the pipe 
’ 335608 . 4 





in com'.ina‘ion with a cod whereby the movements 
of the ball may be regulated from the outside o! 
Pipe, substantially as set forth. cee 
335,695. Water Tuse ror Bott James Hartle: 
Brooklyn, N.¥.—Piled April 27th, 1885, o 
Claim.—{1) The herein described wrought metal 
water tube for boilers or hot, the same being 
provided with an offset or extend: between the 
circular or cylindrical ends, and twisted so as 
2 vary t the location or direction of the offset between 





parts are inclosed, the combination of the main and 
ps ney casings, the piston and valve cylinders 
applied to the main casing, the main shaft extending 
through both casings, the crank and valve excentric 
applied to the said shaft at one end and within the 
main casing, the driving gear applied to the opposite 
end, and within the supplemental casing, and the 
valve adjusting mechanism applied intermediate the 
said crank and gear, substantially as described. 
335,564. Gas Enaine, John Charter, Sterling, Il.— 
Filed November 5th, 1884. 

Claim —(1) The combination of a working cylinder 

provided with a transfer and a power piston, and 




















crank connections, substantially as described, whereby 
the is transferred from one side of the transfer 





, Substantially as shown and for the 
purposes set forth. (2) The combination of two or 
more water tubes of the character herein set forth, 
each made of Ngo my metal and secured in place by 
expanding the ends, said tubes being construc 
substantially as shown, with cylindrical ends 
unequal lengths, and arranged 











one shall bear nst the material of the one next 


the tubes for ig po lor the 
purposes and objects named. (3) In a t metal 
water tube of character herein set f having 
an offset between the ends, the cylindrical ends made 
of and to be inserted and 

in the boxes bh gy sre the ends of 
the tube and without eurblng any of the 
other pry su tially as and for the purposes 
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THE BUCHAREST TURRET TRIAL. 

Ir appears that the Commission appointed to decide on 
the respective merits of the French and German turrets, 
tried at Bucharest, are delaying their final reeommenda- 
tions until they receive the reports of the foreign officers 
attending the experiments. marae | could be more 
reasonable, seeing that these officers have been sent by 
Governments who have long had to deal with armour 
experiments, and are —_ selected with a view to 
special knowledge and experience in these matters. In 
our case the artillery officer, Major O'Callaghan, has 
superintended all the experiments at Shoeburyness for 
several years, and naturally has had experience which can 
hardly & obtained in any other position. Our engineer 
officer, Captain Clarke, of the Inspector-General of Forti- 
fications department, is also a specially qualified man. If 
the Roumanian Commission wait and can support their 
recommendations by actual reference to written opinions 
received, they will go far to raise their experiment to the 
rank of a European one. In the meantime rumour is 
busy as to the views of the Commission. From France, for 
example, we hear that six of the members are in favour of 
the Mougin turret as it stands, and the remaining three 
with certain modifications. Our immediate business, how- 
ever, is not to speculate on the conclusions of the Com- 
mission or of the representatives of the foreign Powers, 
but simply to express the best opinion we can offer on the 
facts as they stand, and the time has now come to do this. 

Looking at the trial in its general features, we may 
describe it as the competition of two designs in which the 
questions of armour and also of general structure are 
involved, These naturally are sha to each other, but 
they form distinct branches of the inquiry, and some 





specially connect with plate-upon-plate armour, might have 
recommended very hae the same wall as that of the 
Mougin turret supposing that an upright turret should be 
adopted. We may regard this armour then as English in 
its character, but as we have already hinted above, this is 
equally true of the Griison-Schumann turret. 

The first turret tried in England, that of the Trusty, 
was conical. The fact that we have so universally used 
je walls since that time, is due to the circumstance 
that unless the armour is sufficiently inclined to make the 
shot glance there is — gained by the inclination, for 
the decrease in thickness of wall is exactly made up by the 
increased area of plate required to cover any given height 
by a sloping wall, even in a straight face, and in a turret 
+ Sat wal be considerable increase in ~age owing to 
the great increase in circumference. The glancing angle 
in ee iron is very oblique, and with muzzle-loading 

, where good head room is needed right up to the port, 
the employment of inclined wrought iron was out of the 
question. The introduction of breech-loading guns on the 
one hand, and on the other of steel-faced armour against 
which shot glance at more direct angles than against iron, 
changed these conditions, and the Eastbourne conical 
steel-faced turret now under trial exemplifies the recog- 
nition of this by our engineers. In fact, the Griison 
turret trial is very valuable to those who have such a 
design in hand as the Eastbourne turret, for it shows what 
is the effect of an increase in the angle, and how steel-faced 
armour can be applied to the curved dome so long identi- 
fied with Griison’s name. Observing, however, that Griison’s 
plates differ from ours in — two kinds of steel super- 
imposed, we venture to think that his experience in 
steel-faced armour must be inferior to our own, and that 
the application of what we may call an aggravated form of 





German armour showed a decided advantage over that of 
the French turret. 

We must not omit, however, to observe thatGriison’s bolts 
behaved abominably, flying out in a wholesale manner. 
The bolts were very bad, and we think that better bolts 
might be made to stand well, though no doubt the soft 
massive armour of the Mougin turret puts them under more 
favourable conditions. Altogether, we are inclined to think 
that Griison’s experience in steel-faced armour is as yet 
very limited, for we may remind our readers that this is 
not the Griison shield at all, but a special experimental 
article made by him. We should consequently expect the 
steel-faced armour to improve, while we can y look 
for better wrought iron than that exhibited in the French 
turret. As to the armoured wall alone, then we do not 
hesitate to say that, so far as we can judge, the victory lies 
with the German turret. 

We ought, no doubt, to say a word or two about the 
glacis attack. In this attack the German turret suffered 
greatly, shot actually entering and destroying all semblance 
of defence. Looking at the sections, we cannot observe 
the least difference in the nature of glacis plate—avant — 
cuirasse, vorpanzer—employed in each turret, and conse- 
quently we cannot see that the failure of the German 
turret can be attributed to anything but misfortune, or to 
the fact that the shot struck it at a greater angle of 
descent. If this angle was due to the difference of system 
in any way, of course it would be a great advantage to 
score in favour of the French turret ; but this does not 
seem to be the case. We can therefore say nothing as to 
relative power of either turret against glacis attack. If 
there is anything to be urged, we shall be glad to hear it. 

As to vertical or high angle fire attack, in the absence 
of any hits, nothing can be said beyond the obvious facts 
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features admit of separation from the designs of which 
they form part. For example, the German turret has the 
features of inclined armour and also a non-recoil gun 
whose muzzle is fixed in its port. Suppose the inclined 
armour should be preferred but the non-recoil gun 
rejected, it is perfectly possible to make a turret in accord- 
ance with this conclusion, though in so doing a salient 
feature in the design is rejected, and an entirely new 
structure as to carriage demanded. The English turret, 
now under trial at Eastbourne, has inclined compound 
armour and a gun that does not recoil. This certainly 
calls into play the principle involved in the armour of the 
German turret, while it wholly differs from it in structural 
fittin This will serve to explain why we separate the 
questions of armoured wall and turret structure. To 
commence with the armoured wall. 

The French Mougin turret armour depends on the well- 
established power of soft wrought iron to resist the long 
continued fire of guns which are unable to perforate it. 
This is a presiges that has been recognised and acted on 
from early times in this country. Our coast forts are 
examples of it. In them we meet the full blow like the 
Mougin turret, by an upright shield which we hope will 
oppose a sufficient thickness of iron to keep out any 
single shot, and if so, we do not dread the effect of any 
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Fig 3. 
Section of Wall and Interior Elevation, 





prolonged fire that is likely to be brought to bear on it. 
As the power of guns increase we hope to add plates to 
the front of our shields, and have made actual provision 
for doing so on the plate-upon-plate system. The Mougin 
turret so far resembles our armour as to consist of three 
layers of iron, and if it differs from it in the fact that 
there are no intermediate layers of wood, it seems as if cir- 
cumstances rather than difference in views led tothis. The 
object of a wood cushion is to prevent the plates cracking 
from jarring on each other under the blow of impact. 
Such an effect can surely only be caused by a heavy blow. 
Now, the Mougin turret armour is, as we described it in 
our issue of March 5th last, 17°7in. thick. Any blow 
delivered by a siege gun may well be assumed not to be a 
heavy blow in comparison to such a structure, consequently 
cracking plates could hardly be looked for, nor, judging 
from the numerous photographs sent home, did it occur. 
On the other hand, layers of wood would have greatly 
increased the weight of the structure, not of course 
cnerely by the amount of wood added but by the increased 
diameter, and consequent enlargement of the rings of iron. 
Speaking merely on conjecture, we could conceive that our 
Own engineers, even General Inglis himself, whom we 
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steel-faced armour to a curve was a daring experiment to 
> the face of officers representing all Europe. On 
the whole, then, we ought in this country to be able to 
judge of the behaviour of these two kinds of turret armour 
without prejudice, iy, “oo them both as representative 
of our own turrets in different forms. Figs. 1, 2, 3, 4, and 
5 show the effect of the breaching fire commenced against 
the turrets on December 26th, and also on January 14th 
and 15th last. Judging from the photographs, of which 
we gave engravings on March 5th, and also from these 
drawings, the French turret armour was excellent. Sixty- 
two hits delivered close about the same spot formed a very 
severe test, and the wall which eventually yielded, as in 
the nature of things it was bound to yield under blows 
thus poured in, did so with as little cracking as could be 
expected. Those who look at Fig. 2 can ly fail to 
conclude that to a shot striking in the weak spot near the 








that the German turret with a larger diameter is more 
likely to be struck, the areas being nearly in the proportion 
of 3to2. We do not anticipate that any sensible effect 
would be produced by this dan of fire from siege pieces. 
If it were so, if 21cm. (8°26in.) projectiles might injure the 
roof of the French turret, which is 7in. thick, what a 
terrible effect might be produced by the fire of larger 
howitzers such as might be found in coast forts, on the 
decks of ironclads, which are at most 3in. thick. Of course 
the German turret curved roof 20cm. (7‘87in.) thick is 
stronger than that of the French turret flat roof Tin. 
(18 cm.) thick. Either is strong enough, we think. We 
now come to the general structure, including the port- 
fittin To look at the drawings it would be expected 
that the French turret would be much more costly. This 
is not the case, however. It is a great deal heavier, but 
this is of no particular importance when once erected, and 
any disadvan arising from 
this cause is involved in the 
cost of working, so that we 








top perforation was secured, and although it might not be 
easy to strike this exact spot at once from 1094 yards 
range, shots delivered about it must soon effect an 
entrance, 

The German armour, shown in Figs. 4 and 5, was not, so 
far as we can judge, at all so nearly perforated, and might 
have borne some continuance of fire. About one-third of 
its thickness had been carried away over a spot of con- 
siderable area, and it had lost its hard resisting surface, 
but still two-thirds of it remained, and this would have 
been hardly perforated for some time by fire in so oblique 
a direction. 

Besides the question of actual perforation, we have to 
consider the chances of hitting. On December 26th thirty 
hits were obtained on the French turret in fifty-one rounds, 
and on the German thirty rounds and five ni were 
obtained in eighty-five rounds, On service the shooting 
would probably be rather less accurate; consequently, the 








may disr it asa separate 
matter. e German turret 
offers much more room toa 
detachment. The French 
turret is rather crowded. 
This objection applies to our 
own English turrets, but that 
does not prevent its being an 
objection. 

In general working, the 
French turret eclipsed the 
German. To an observer its 
behaviour was beautiful. On 
the other hand, guns were 
more easily taken out of the 
German turret. The main 
differences in construction, 
however, group themselves 
round and depend upon the 
non-recoil principle in the 
Germanturret. Thisinvolves 
a great deal. It offers un- 
doubtedly the advantages of 
a closed port, of open interior 
space, and absence of trouble- 
some non-recoil carriage 
gg but it necessitates 
the evil of springs on all the 
trucks of the turret. The two German guns _ hardly 
fired a perfect salvo, so we understand. It appears to us 
that for quick and accurate fire a perfect salvo in a two- 
gun turret is a necessity. There is not the least reason 
why it could not be given by the German turret, but when 
this takes placethe turret receives the full shock of discharge 
instead of being saved by the rotation set up in the turret 
when one gunonly isfired. Thisshock, we understand, can be 
very fairly met by the German turret with its springs, 
but it must be borne in mind that the 15-cm. (5‘9in. guns) 
in these turrets do not represent the most powerful 15 cm. 


(5'9in.) guns extant. They fired 85°3 lb, projectiles 
(38°7 kg.) and 19°8 Ib. men (9 kg.). We find, in con- 
sulting the “ Austrian Naval Almanack,” which is as 


an authority as we know on these matters, that there 
exists already in the German navy a long 15 “~e firing 

rojectiles of 112°41b. (51 kg) and charges of 33°1 Ib. 
{is kg.). We have a 6in. gun firing a projectile weighing 





THE ENGINEER. 





Aprit 16, 1886. 








100 Ib. with 42 Ib. of powder. Surely before long it will 
be desired that so important a structure as a turret should 
mount the most powerful guns of their class. How will 
these turrets meet such a demand? The length of the 
gun no doubt deserves some consideration. th guns 
may easily be made to project, for the muzzle-pivotting 
principle might equally be applied to any point some distance 
from the muzzle. We may “re to learn before long what 
are the chances of injuring a gun thus projecting. Should 
they be considerable, it may prove that the German 
muzzle-pivotting non-recoil system may be the best, and 
that the length of the gun must be curtailed to suit the 
turret accordingly. Cana gun bear the risk of exposure 
under these conditions—a risk which in a siege is out of 
all proportion to that incurred in coast forts or ships? 
Much hangs on this question. If it can, then we think 
that these turrets will have to be adapted before long to 
more powerful guns than those tried at Bucharest, and it 
Jooks to us as if the French turret would admit of this better 
than the German. In the former a stronger arrangement 
to check the recoil would be necessary. In the latter the 
turret must be made by means of more springs, or some 
other device, to meet the difficulty. 

On the whole, while we have no hesitation in preferring 
the form and armour of the German turret, we cannot 
speak with confidence of the internal arrangements. To 
say that the French structure has shown itself better at 
Bucharest would be to go too far; for in this trial, while 
it acted in a way that showed that its details had been 
worked out more perfectly, we should not know what fact we 
could allege in support of its having shown any superiority 
in principle wader the conditions of trial. The truth is 
that further test with more powerful guns is called for. 
The transfer of the shock of discharge into a comparatively 
small and rather complicated structure like a turret is a 
difficult operation to perform well, and further trial we 
think is needed before it can be approved. 








LIGHTHOUSE LANTERN. 


HEREWITH and on page 302 we give engravings of two 14ft. 
lanterns designed by Sir J. Douglass for the lighthouses on 
Bishop's Rock and Round Island. These engravings are so fully 
dimensioned and described that it is not necessary to say much 
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about them here. The engraving annexed is an external 
general view of the lantern, which is made largely of phosphor 
bronze. The various details will be readily made out by com- 
paring the engraving on page 302 with that given above. The 
contract for these lanterns has, we believe, been signed. 








TENDERS. 


TOXTETH PARK. 


For the construction of sewers in Smithdown-road, between 
Claremont and Greenbank roads, for the Toxteth Park Local Board. 
Quantities by the engineer, Mr. John Price, Assoc, M. inst. C.E. 


£ 8s. d. 
Anwell, Wainwright, and Dyson, Park-road, Liverpool 792 17 
Maccabe and Co., Lambethb-road, Liverpool... .. .. 772 12 
Sayce and Randle, Widnes... .. .. «2 «2 o» 751 8 
Jd. Randall, Weaste, Salford.. .. .. .. .. «. «- 749 8 
Worthington & Pownall, Rusholme-road, Manchester 722 17 
Wm. Vaughan, Longsight, Manchester .. .. .. .. 69810 


das. White, Aig’ Vale, Toxteth Park 
Walkden and Co., Brasenose road, Bootle 

R. Lomax, Eccles, near Manchester—accepted .. 
W. F. Inglis, Castle-street, Liverpool ws} ob 
Engineer's estimate .. .. .. «. 
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New RANKS IN THE Navy.—By an Order in Council of 
February 26th, 1886, four new ranks have been established in the 
Royal Navy, viz.:—Fleet Engineers, Staff Engineers, Fleet Pay- 
masters, and Staff Paymasters; and the same has come into effect 
by the appointment of fifty-four Chief Engineers to the first- 
named rank; seventy-three Chief Engineers to the second rank, 
eighty-eight Paymasters to the third rank, and forty-four Pay- 
masters to the last rank, 





LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





AMERICAN BRIDGB DESIGN, 


Srr,—I feel compelled to return once more, and decidedly for 
the last time, to the subject under di ion chiefly between Pro- 
fessor Smith and myself. You will remember that in my first 
letter I stated that Professor Smith's peculiar solution depended on 
three unacceptable assumptions. (1) That an indirect shearing 
load P + P! was transmitted from the base to the crown of the 
cantilever; (2) that for very obvious reasons the line D C must 
bisect the line O 4; and (3) to effect these objects it was necessary 
to introduce wing trusses or other bracing which had no real exist- 
ence, and which completely altered and simplified the nature of 
the problem. Then, I said, deny the first assumption and the 
other two collapse. Following this letter came Professor Smith’s 
reply, in which I was surprised to find that he did not attempt to 
justify the first and fundamental assumption, but confined himself 
to qualifying my notion that DC must bisect O 4 as ‘“‘incompre- 
hensible.” In my next letter I gave a very simple proof of this 
evident fact, and now again Professor Smith thinks it wiser to 
draw off the attention of your readers to other matters largely of a 
personal nature. I will presently show that the first assumption 

ludes the f tal error underlying both Professor Smith’s 
diagram and Mr. Reilly’s sectional operations. I would, however, 
at once remove a misconception which apparently exists in the 
minds of both your correspondents. In my article of the 5th ult., 
I did not accept Professor Waddell’s assumptions, My line of 
argument was this. Granting the premises, the method is none the 
less incorrect, or in the words of the article, ‘* falls by the sheer 
force of its weight.” I shall here continue to argue the matter on 
the same ground. 

Taking first Professor Smith’s letter, I have to inform him that 
he makes a great mistake when he assumes that I have abandoned 
any position I have taken up in this controversy. With regard to 
Professor Smith’s denial that he ever charged me with “‘attacking” 
Professor Waddell in his absence, and the lame explanation he 

ives of his own words in your present issue, I think I may safely 
ates that to the good sense and discrimination of your readers. 
But I cannot help observing that, whilst Professor Smith implicitly 
claims for himself the gift of infallibility and, as it were, the right 
of “‘ imprimatur” over my articles, he has‘a most unhappy knack 
of using language expressing the very reverse of what he means 
to say. 

I now come to Professor Smith’s revised version of his diagram, 
and must confess that my habitual gravity gave way under the 
dexterous sleight-of-hand feats by which he introduces what may 
be fittingly called the method of arbitrary substitution. I have 
already said that it was necessary for the Professor to transfer, 


either by hook or by crook, an indirect shearing load : =P+P! 


from the foot to the top of the column, which transmission he 
effected through the agency of his wing truss rafters. In point of 
fact, the horizontal component D 5 of the inclined stress E 5 in the 
upper rafter is the transferred shearing load in question. But 
now watch closely the Professor’s wondrous sleight-of-hand. You 
will see, he says, in other words, that I merely introduce these 
** ideal” trusses for the sake of getting the resultant of the stresses 
acting in their members. After using the rafters of my wing truss 
to convey forces from the base to the crown of the cantilever, I 
finally discard them altogether. To all this verbiage, which is a 
true account of Professor Smith’s argument, I ventured to suggest 
—But you will admit that your resultants or components, as the 
case may be, must be of the same kind as the stresses from which 
they are derived. Qualis causa, talis effectus. If, therefore, 








bending moment at the foot F or K, this week they both make 
identically the same cautious reservations on that point; and both, 
as it were, agree to concentrate all their efforts to show that a 
shearing force F or D, is transferred from the foot to the crown of 
each column. In fact, Mr. Reilly’s sectional operations amount 
simply to taking account of the horizontal components of the 
stresses in the rafters in Professor Smith’s wing trusses. I must, 
however, bring him back to sober reality, reminding him that as 
these rafters do not really exist, his sectional plane cannot possibly 
cut them. When, in fact, Professor Smith touches these rafters 
with his magic wand they disappear, together with all the stresses 
or stress components to which, if they really existed, they would 
undoubtedly give rise. I must here withdraw absolutely from this 
discussion, merely reminding your readers that, although I have 
argued against Waddell’s method on the assumption that his 
hypothesis of the frame acting as cantilever was correct, I do not 
hold that hypothesis to be justifiable. R. H, GRanam, 
April 10th. 





PILE DRIVING, 

Srr,—I was very pleased to see that you had devoted a leading 
article to the discussion of this question. I feel sure that it will 
lead to a settlement of the dispute in one of two ways: either a 
correct solution of the problem, or an acknowledgment that 
mathematical science has not yet been able to achieve it. Iam 
afraid the solution will not come from ‘‘ Scrutator.” 

The suggestion you make for the solution of the problem, viz., 
that the product of the meanresistance of the substance into which 
the pile has been driven at each blow is equal to the potential work 
stored in the monkey at the instant of impact has already been 
fully discussed in the course of this correspondence, Retaining 
the notation already pe it is ex by the equation 

73 ed pki 

If we assume that the penetration ceases at the instant the 
monkey is brought to rest, the whole of the work stored up in com- 
pressing the pile is giomn out again in simply sending back the 
monkey, and therefore not expended in ing penetration 
RS is therefore not equal to the whole work done by the monkey. 

The element of time has nothing to do with the question. The 
total compression of the material of the pile does not take place in 
the way you describe. Every fibre in the pile is being compressed 
simultaneously. There is not the slightest analogy between the 
action which takes place in the fibres of the pile and effect of the 
air in the gun, and the air surrounding the dynamite. In the 
absence of proof to the contrary, indeed, common sense would lead 
one to conclude that the effect of the explosion of the dynamite 
on the rail would be the same if it took place ina vacuum. The 
round dynamite cartridge touches the rail along a thin line only, 
therefore the upward action of the air must be practically equal to 
its down action. 

A heavy monkey falling from a small height is not in all cases so 
efficient as a light monkey. The efficiency depends partly on the 
relative weights of the monkey and the pile, and the nature of the 
resistance opposed by the ground. A wooden monkey weighing 
about 2 cwt. will in most cases be more efficient in driving light 
sheet piling than a cast iron one weighing about 5 cwt. or 6 cwt. 

In answer to my request that he would work out his formula 
step by step, ‘‘ Scrutator ” feels compelled to say that v = z . 

Iam sorry that he has felt himself to be under this compulsion 
because the formula does not oe the value of the compression 
produced by a sudden blow, and therefore does not give the value 
of the pressure between the monkey and the pile. 

From what source has ‘‘Scrutator” obtained 72,0001b. per 
square foot as the value of the so-called modulus of elasticity in 
compression? According to Rankine, this is the value of the 
ultimate shearing stress per square foot, whilst the modulus of 








your trusses and truss stresses are purely ‘* ideal,” the resultants 
or components derived from them are ideal too. Then the 
Professor rises with his magic wand and would in vain dispel 
my illusions. You see, he implicitly says, the key to the whole 
solution lies in the wondrous force conveyed by the convenient dis- 
syllable ‘‘obtain.” It is not true, he would observe, that I resolve 
the force at the foot F of the post in two directions—namely, a 
pull O F along the column and a thrust along the rafter. I merely 
‘obtain” these stresses in that way. Again, he would add, you 
must carefully bear in mind that I only “‘ obtain” a series of real 
resultant or component forces from purely imaginary component or 
resultant forces. Thus, I ‘‘ obtain” the shearing force D5 by 
taking the horizontal component of the stress E 5 in the rafter. 
Here it is suggested to the Professor that the stress E5, being a 
purely imaginary entity, its effect or component D 5 is likewise 
imaginary. Not at all, he rejoins; I see clearly that your intel- 
lectual level is low; you have not yet reached that elevated plat- 
form upon which we play fast and loose with imaginary trusses 
and truss-stresses. But then ‘‘ third standard” people never talk 
** common sense.” 

With regard to Mr. Reilly’s section, I have only to remark that 
he also makes the same erroneous assumption as Professor Smith, 


viz., that a shearing force > or what he puts in the more general 


Sa ea 
form F = = - i aig 


under consideration ¢ = 2f, so that F = z =P +Pl=D65, the 


horizontal component of the ideal rafter stress E5 in Professor 
Smith’s diagram—is transmitted from the base to the crown of the 


cantilever. The general case, where F or D5 = 3. a-f is repre- 


sented in Professor Smith’s diagram ; the special case discussed in 
my article, where F or D5 = P + P’, is shown in my reconstruc- 
tion of the same diagram—vide THE ENGINEER of April 2nd. 
Therefore the fundamental error, underlying both Professor 
Smith’s diagram and Mr. Reilly’s analytical accompaniment, is the 
groundless assumption that an indirect shearing load D 6, or 
P + P' in the double intersection case, is transmitted from the 
base to the crown of the cantilever. It presupposes that the 
forces at the feet of the column compound and resolve them- 
selves as if the lower panel were braced. The only difference 
between the two is that, whilst Professor Smith transmits 
the indirect load through the rafters of his ideal truss, Mr. 
Reilly leaves the method of transmission open. But it is 
manifest that the transmission of a shearing force can only occur 
in one of two ways, namely, either by bracing or bending moment. 
The first means is impossible, because the lower panel is unbraced ; 
the second is also impossible, for in cantilevers shearing forces are 
transmitted by means of bending moments only in the direction of 
from free to fixed end. It is therefore against the nature of things 
to suppose a shearing force transmitted from the fixed to the free 
end of a cantilever by means of bending moment. I would, in 
fact, as soon believe that water could run up the side of the 
Matterhorn, or the ludicrous statement of Mr. Coventry in your 
present issue, that the bending moment in a cantilever decreases 
in the direction of the fixed end or base, where it vanishes upon 
**the same mechanical principle” as it vanishes at the two abut- 
ments of a freely sup . Seeing that Mr. Coventry 
subscribes to this principle, I could scarcely anticipate that he 
would agree with my statement that the column tension, simul- 
taneously with the bending moment, attains a maximum at the 
foot or fixed base of a cantilever. I would’also add that owing to 
the close outside packing of the chord eye bars, the insertion of 
fillers and diagonal eye bars between the two channels of an 
American bridge post, its foot would be in very fair condition to 
establish a fixed riding upon the pin, so as to take up whatever 
— moment was brought down by the frame acting as a canti- 
ever. 

It must have amused some of yourreadersto find that whilstin their 
former letters Professor Smith and Mr. Reilly incidentally agreed 
to deny—not, of course, by any collusion—that there was any local 


—where for the double intersection example 
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ext is stated to be equal to 200,000,0001b. I cannot come 
across the results of any experiments to settle the value of the 

dulus of pression, but it certainly cannet have a less value 
than that of the modulus of extension. Asenting this value, the 
range of pressures calculated from ‘‘ Scrutator’s ” formula must be 
altered from a range of about 100 tons to 500 tons to a range of about 
go ey 

avail myself of this opportunity of again stating that the so- 
called moduli of elasticity in extension and compression have 
nothing in reality to do with the elasticity of the material. They 
are simply the forces calculated from the forces producing 
observed small increments and decrements which would extend a 
bar of the material to twice its length or produce a compression 
equal to its length. They are simply, of course, convenient arti- 
fices used for p' of calculation, The moduli of elasticity of 
any material subjected to either extension or compression are 
simply the ratios of the efforts of the material to regain its 
original shape to the forces producing the deformation, and can never 
exceed unity. In fact, in the most elastic materials known this 
ratio is less than unity. Bodies may have a very large modulus 
of elasticity both in compression and extension, and very small 
moduli of extension and compresssion, such, for instance, as india- 
rubber and kindred substances. 

The discussion with “‘Scrutator” has led me to a train of 
reason which will, I think, enable me te solve the problem. I 
shall have more to say on this point. 

Iam sorry ‘‘Scrutator’s” want of candour has driven him into 


writing such rubbish about the equation m v = W 2H, We 
are not discussing questions of pure mathematics, but applied 
mechanics, I can only answer his question about the « gallons b: 
stating that the z which represents gallons has nothing to do wit 
2H 





the « in the equation <=W 


g 

It is quite refreshing to be able to agree with ‘‘Scrutator” on 
one point. The expression W v when used to express the force of 
the blow on the pile is certainly an utter absurdity. 

2, Westminster-chambers, WILLIAM Donatpson, 

April 8th, 

[The statement contained in the third paragraph of Mr. 
Donaldson’s letter is, as we understand it, wrong. Every fibre in 
the pile is not compressed simultaneously. As, however, it is pos- 
sible that we have failed to catch our correspondent’s ing, we 
a nothing further on this point until he explains himself.— 

ip. E. 








Sir,—Your correspondents on the subject of the dynamics of 
pile driving are in my opinion going too deeply into the subtleties 
of elasticity and vibration before gaining a clear idea of the ele- 
mentary dynamics of what is observed in driving a pile, which, 
after all, differs only in scale from the familiar operation of driving 
a nail into a piece of wood with a hammer. 

The following question, extracted from a recent Cambridge 
mathematical examination paper, will serve as elementary drill 
for your correspondents, and when they have worked it out they 
will have a common starting point of agreement from which they 
can proceed to the attack and defence of the advanced parts of the 
questions at issue:—‘‘ An inelastic pile of w pounds is driven 
vertically a feet into the ground by n blows of a hammer of W 
pounds, falling h feet. Prove that w Y. pounds superposed 


on the pile in addition to W would drive it down slowly, supposing 
the resistance uniform. If the pile is crushed x feet by each 
blow, x being a small fraction, the mean pressure exerted by the 


a . Ve h 
hammer during blow is Wie s pounds, and each blow lasts 


c of the time of falling of the hammer. If, however, the resist- 
ance of the ground is proportional to the penetration of the pile, 
then 2” W? A pounds must be gradually superposed to drive 


Ww a 
the pile down slowly.” The solution of these questions is only an 
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»xercise on the principles of elemen dynamics, but will, I hope 
be found to elucidate the disputed palate of the advanced theory, 
Department of Artillery Studies, A. G, GREENHILL, 


Woolwich, April 9th. 





ROTARY ENGINFS, 

Sin,—Although a little late, I hope you will permit me to say a 
few words in ae to explain more fully the device put forward in 
my letter of February 3rd, which appeared in your issue of 
February 19th last, because judging from the remarks made by 
“Long Stroke” and “Rotary,” it appears that I have not made 
Me very clearly clio « | Long Stroke” cannot see how a 
point can possibly travel ia a straight line and ina circle at one 
and the same time. Well, what I meant was, that as motion is 
always relative, that is to say, as you cannot 8) of a point being 
either absolute at rest or absolutely in motion, nor of it moving 
in a certain path, but you must speak of it as resting, or moving, 
or describing that path in reference to some other point, so you 
may speak of a point C moving in a straight line in reference to 
another point E, and in a circle in reference to a third point D. 
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Thus, if R and S are two equal sized spur wheels gearing into each 
other, then each wheel will make one revolution in the same time ; 
and any point C on one of the wheels will describe a circle in 
reference to the centre of the axle D. Also if a point E be marked 
off on the other wheel, so that its distance from the centre of the 
axle F is equal to the distance of C from the centre of the axle D, 
while at the same time the line joining E and C is parallel to the 
line joining the centres of the axles F and D, then C will travel 
in a straight line in reference to E; the two points successively 
receding from and approaching to one another during each revo- 
lution, this recession and approach taking place at velocities which 
vary between 0 and twice the circumferential velocity of either 
point. If a third wheel T be geared into S—being of the same 
diameter—it will revolve in the same direction as R, and a point 
may be marked off on it so that it, during each revolution, will 
remain at rest with regard to the point E. If now, as in Fig. 2, 















the two points E and E, are so marked off that they remain at 
rest in reference to each other while the wheels make a revolution, 
then a crank-pin may be placed at each point and the two wheels 
coupled together by a coupling rod A A,. If this coupling rod has 
a slot along its middle, then the point C will move back and 
forward opposite this slot during each revolution ; or if a crank-pin 
be fixed at C and a slide-block B fitted on it, then B will slide 
back and forward in the slot during each revolution ; the distance 
travelled through by B in reference to A A, during one revolution 
being equal to eight times the radius C D, while the distance 
travelled through by the centre of the crank-pin C in reference to 
the centre of the axle D is 6°28 times the radius C D. I suppose 
it is not necessary to show how by substituting a hollow cylinder 
for the slotted rod A A, and a piston for the slide block B, and 
dispensing with the spur wheels, the above mechanism is trans- 
formed into the device illustrated in my former letter; such practical 
modifications suggest themselves. 

I think also it may now be evident why I called the device a 
truly rotary engine, viz., because every point in the cylinders and 
»istons, or in the coupling-rod and slide-block during each revo- 
Cae describes a circle in reference to a point in the fixed frame- 
work, while at the same time every point in the pistons or in the 
slide-block describes a straight line in reference to a corresponding 
point;in the cylinders or the coupling rod. Although, therefore, the 
motions might with equal truth be called either rotary or recipro- 
cating, yet as one usually, when speaking of the motion of mun- 
dane matter, speaks of it in reference to terra firma or to some 
fixed point thereon, I think that the motions in this case are 
preferably called rotary. At thesame time, I admit that it is only 
the motion of each point, and not of the cylinders, &c., that can 
be, strictly speaking, called rotary—when considering that the 
word, ing to its derivation, signifies to turn as a wheel. But 
firstly, I could find no better word; and secondly, the device 
possesses one of the important practical advantages aimed at by 
rotary engine inventors, viz., the doing away with the alternate 
starting and stopping of the piston and during each revolution. 
I also wish to say that the sentence, “‘all the parts move in circles,” 
is scarcely correct, because no part nor even particle of the cylinders 
and pistons moves in a circle, but every point, that is, every 
mathematical point in the cylinders and pistons describes a circle. 
Finally, I must most ee disclaim any similarity between 
my device and the one illustrated by ‘‘ Rotary ” in your issue of 

hh 19th ; he says my machine is similar to the one he illus- 
trates. Well, I should say his machine is similar to mine in the 
same manner that a parody is similar to the original. 

Glasgow, April 6th. H. 


THE INSTITUTION OF CIVIL ENGINEERS, 


Sir,—The necessity for some prompt measures being taken for 
providing suitable house accommodation for the rapidly increasing 
ranks of the Institution of Civil Engineers, to which you have 
called attention in your last issue, is one of great interest and 
importance to its members, and now that, thanks to you, special 
attention has been drawn to it, I trust everyone interested in the 
welfare of the important society to which we have the honour to 
belong will use his influence in bringing the question to an early 
and satisfactory issue. You have so clearly stated the case as to 
leave little or nothing to be added to prove the necessity for 
prompt and united action. I cannot, however, refrain from 
endorsing all you say as to the totally inadequat dati 
for members in the meeting hall, as well as to the difficulty which 
one experiences in putting one’s hand on some required volume or 
other in consequence of the over-crowded state of the library, 
while the need for constantly transferring the reading-room and 
the council chamber, as well as other rooms, into cloak and tea 
rooms, is productive of an immense amount of inconvenience to 
every one, 

Perha 





I may here be allowed the opportunity of saying that I 
for one look forward with hope and expectation to the time, at, I 
trust, no distant date, when we shall have house accommodation 
adequate to enable the President’s annual conversazione to be 
brome back, like a wandering pilgrim, to the home from which it 
has, by the necessity of the situation, been excluded for some years 
pasts an exclusion which I, along, I am sure, with many members. 

ve regretted, owing to its having resulted in so marked and 
disadvantageous a change in many ways in the character of these 





meetings from what they were when, some sixteen years ago, I 


first had the honour as a member of being invited to them, and 
which has robbed them, if I may say so without seeming to be 
wanting in due appreciation of the kind and munificent hospitality 
accorded to us by each respected President in turn, of much of 
their original meaning and enjoyment, Rost. H. Burnett. 
Victoria-street, Westminster, 
April 10th, 


S1r,—The thanks of all classes of members are due to you for 
your able article on this building in your paper of the 9th inst., 
setting forth its inefficiency, or rather showing how utterly inade- 
quate it is for its purpose. In addition to your remarks I would 
say that whenever we have a paper or lecture on an interesting 
subject, the lecture-room is so crowded that it is often impossible 
to get aseat, or even standing room; and more than this, there 
is so little provision for ventilation that the air soon becomes 
asphyxiated, and a splitting headache the next morning is the 
result. We want a room capable of holding 700 or 800 people for 
these meetings. 

Again we want a room for seeing people in; at present we have 
only two—the reading-room and the library—in neither of which 
talking ought to take place; and we want more writing accommo- 
dation. But I could enlarge on these and many of the topics you 
have so well brought forward, as to the absolute necessity of a 
much larger building in every respect, and I can only hope that an 
abler pen than mine will take up the matter in all seriousness, and 
that you, Sir, will continue to keep the subject alive till it is 
noticed by the President and Council. I believe that if a meeting 
of all classes of the community were summoned to discuss the 
matter we should soon have a building worthy of our profession. 

London, April 10th. Mem. Inst. C.E. 








STRAINS IN CRANES, 
S1r,—Will some of your readers tell me how to calculate the 
strain on the tie rod A of the jib crane shown in my sketch? By 
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the ordinary rules for the composition and resolution of forces, 
there is no strain of any kind in A when a load is being hoisted, 
the strain being taken entirely by the crane chain B parallel to A, 
and by the strut C and crane post D. If, however, an attempt be 
made to apply this in practice, it will be found that the strut C 
will tumble down, and this even if its own weight be balanced by 
a counterweight at the opposite side of the crane post, as at E. 
Why is this, and what is the relative amount of stress on Aand B? 
London, April 10th. StTorK. 





FREE TRADE AND NO TRADE, 

Sir,—Mr. Robinson admits my contentions so frankly that it 
would be unkind of me to criticise his letter of the 31st March too 
keenly, but he must pardon me for pointing out that all the 
U.S.A, bonds that we —— are not paid off, and supposing 
that none had been paid off, we would have required to export 
them just the same. is fact is important, because though the 
U.S.A. are the only nation that is paying off its debt, it does not 
therefore follow that they are the only nation to whom we are 
sending securities. Besides bonds, I think we have exported con- 
siderable amounts of shares in the old-established U.S. railways, 
and the new railways that we have gone into only pay about 14 per 
cent, all round, if that. 

Interest-bearing securities are included in ‘‘ Trader’s” phrase, 
“money in its larger sense.” Mr. Robinson now admits that an 
unknown proportion of our excess imports is paid for by the 
export of such money, and that the Board of Trade returns do 
not include it. This was ‘‘ Trader’s” contention. He therefore 
has the best of the argument, and Mr. Robinson should not gird 
at him so unkindly. ‘‘Trader” is no fallacy-monger, and he does 
not pretend to be a political economist. 

The “‘ remarks on trade” in my table were extracted from the 
newspapers of the day. They give the feeling of the time. Mr. 
Robinson correctly points out that much of the foreign trading of 
1871-72 was unsound, and that its fruits did not justify the feeling 
of prosperity that accompanied it. May it not be that, as then, 
we were unduly elated, so now we are unduly dispirited? I have 
facts and figures bearing on this point that I will trouble you with 
if you print this, but I will close now by urging the practical point 
that was in my mind when I wrote to you first, viz., we ought to have 
a record published annually of the tion and extinction of 
interest-bearing securities in this country, and of our imports and 
exports of such things. Parliament should charge the committees 
of our various Stock Exchanges with the duty of keeping such a 
record. It would be nearly as useful as the labour statistics that 
Mr. Bradlaugh is obtaining. Is this good work to be left to him 
also? Wm. Murr. 

Edmonton, April 12th. 





Sir,—It would be affectation on my part to say that I am sorry 
Mr. Robinson has withdrawn from this discussion. On the con- 
trary, I am glad, and this because he has done as much as any one 
could do to lead the discussion away from the point I wished to see 
discussed, and has repeated the old, well-worn theories and proposi- 
tions of the political ist ad Never for one 
moment has he touched the subject practically. In fact, I feel 
certain that he has no practical acquaintance with it. He has 
been — and oracular, but he has to all intents and pur- 
poses left the matter just where it was. Concerning the question of 
pos and exports he can supply no information of any kind. In 
order to narrow the discussion, I took the trade of this country 
with France, Germany, and Belgium in 1884, and showed that we 
imported 78,000,000 of pounds worth of goods, and exported 
33,000,000 of pounds worth wherewith to pay for them. I honestly 
asked for information how the difference was met, and Mr. Robin- 
son admits that he does not know. He gives in your last impres- 
sion four different explanations concerning the mode of payment, 
but he cannot attach any precise value to any one of them. It is 
all vague generality. However, he makes one admission of import- 
ance, to which I will come in a moment. 

Not content with my own limited experience as an importer, I 
have applied to others, One of these gentlemen is a very large 
importer of silk in all its forms, from Shina, France, and Italy. 
To my query how he paid for this he — ‘With money, of 
course. The exporters draw bills on my house, which we accept 
and pay cash for when they come to maturity.” He never exports 
anything. His trade lies altogether in England. His customers 
pay him with cheques, and he remits to those from whom he buys, 

etters of credit, and drafts, or bills falling due in France or Italy or 
China, and bought by him for transmission abroad. He is one of 
many. I am fully convinced, as the result of my inquiries, that 
very large sums indeed are sent abroad to pay for goods imported 
over and above the payments made “in kind,” to which Mr. 
Robinson attaches so much importance. These sums ultimately 
resolve themselves, in the case of the United States at all events, 








into bonds and other securities. I need no longer insist on 
this point against Mr. Robinson, because in his last letter he has 
made the important admission to which I have referred above. 
Among other means of payment, he names, ‘‘(3) Goods sent to us 
as interest upon the loan of English goods sent abroad at previous 
periods without payment. In other words, interest on loans and 
investments abroad.” This is all I want. 

Taking leave of Mr. Robinson, I come back once more to the 
propositions with which I began. The first of these is that that 
country will be on the whole best off in which there is most 
employment, No one has seriously attempted to dispute this. 
The second proposition is that a moderate import duty put on cer- 
tain goods would be directly followed by more employment at 
home. No one has disputed this proposition. Your correspondents 
all argue round and round these propositions, but forbear to tackle 
them. They even admit that I am right, but hold that the results 
would not be satisfactory. . 

Now, ro good purpose can be attained by indefinitely extending 
this discussion, and I once more, and for the last time, ask your 
readers to honestly consider this matter from my point of view, 
and then from their own, and explain clearly where I am wrong. 

To keep the discussion within reasonable limits, I must narrow 
my illustrations. Your other correspondents are never so happy 
as when ranging over illimitable fields. So I shall speak of the 
individual instead of the nation. Ex uno disce omnes. Mr. John 
Smith has invested abroad £50,000, partly in France, partly in 
Germany. He is paid the interest on this, not in money— 
money is not used between nations, according to Mr. Robinson, 
save.in a very temporary way—but in goods. These goods 
are e by French and German workmen. They come 
into this country duty free, and Mr. John Smith gets them 

heaper in q Now, if a moderate duty was put 
on them, Mr. Smith would not take goods from abroad in payment 
of interest. He would insist on being paid in money, and the 
result would be that instead of keeping, say, five Frenchmen and five 
Germans working for him, he would keep, say, seven Englishmen 
working. This, I maintain, would be a good thing for the working 
men of England, and also for the employers of working men. But 
let it be supposed that the foreign debtors insisted on paying in 
goods. Then, as Mr. Smith would not pay the duty, the foreign 
debtor would have to do it, and Mr. Smith would still employ 
foreigners to supply his needs ; but England would still be better 
off, because the duty paid by the foreigner would help to pay our 
taxes. 

This is my case in a nutshell. I will not amplify it in any 
way. I leave it as simple as possible, and I ask your readers to 
explain where I am wrong. If I am labouring under a delusion, 
the sooner this is removed the better for me. What has Mr. 
Muir to say on this point? TRADER. 

London, April 13th, 





GOOD AND BAD CHAINS, 


S1r,—We have been asked to supplement our letter of the 26th 
ult. by publicly expressing our experience in manufacturing chains 
of mild steel to compete with high class chains made of iron. In 
complying with this request, we may say that some years ago we 
were of those who thought that very mild steel might sooner or 
later supersede iron. But, after twenty-five years’ careful observa- 
tion, during which period we have experimented upon nearly every 
kind of steel bar made expressly for the purpose, we have no hesi- 
tation in saying that a steel chain with welded links can never 
hope to be classed with anything above a third-rate quality of iron, 
in consequence of the difficulty of insuring a sound weld on account 
of the treacherous nature of the material. 

We may quote an instance which has recently come under our 
notice. Since the correspondence upon good and bad chains com- 
menced we have been favoured with an order from the Clifton and 
Kersley Colliery Company, near Manchester, for a quantity of 
wagon couplings, consisting of two links, each 10fin. long, and 
made of lgin. exact iron—Al special best best J. W. and Co, 
registered brand. The couplings were made in our usual way and 
duly advised for delivery. Mr. Nicholas Fogg, the company’s 
special inspector, called at our works to examine them, after which 
he promiscuously selected two samples from the bulk for testing 

urposes, and, in order to compare them with other brands, he 
rought with him two other couplings—one in steel and one in 
iron—of the same size and dimensions, but made specially for high 
testing by another house. The four samples were taken to Lloyd’s 
public testing machine at Tipton, on the 3rd inst., and tested to 
destruction in the presence of Mr. Fogg and Messrs. Lloyd’s super- 
intendent, with the following results:—No. 1 sample, Siemens 
steel, made purposely for testing, broke in weld at 45 tons ; No. 2, 
Bowling iron, made purposely for testing, broke in iron at 594 tons; 
No. 3, Al special best best J. W. and Co.’s registered brand, taken 
promiscuously from bulk, broke in weld at 653 tons; No. 4, Al 
special best best J. W. and Co.’s registered brand, taken pro- 
miscuously from bulk, broke in iron at 674 tons. We submit these 
recent tests, which confirm our previous experience of steel chains, 

and hope the information may be of use to some of your readers. 

JOSEPH WRIGHT AND Co, 

Tipton, Staffordshire, April 14th. 


SIMPLE FORMULZ FOR STEAM ENGINES. 


Sir,—I have read Professor Unwin’s paper in your last impres- 
sion with much disappointment, It certainly does not fulfil the 
promise contained in its title. 

No engineer can regard formulz with fractional indices as simple. 
When Fairbairn used them, writing for engineers, he gave a table | 
of the <— for reference; but, leaving this on one side, I would 
ask—Of what possible value can the formule be to steam engine 
makers, or designers, or users? Admirable steam tables exist which 
are in daily use by engineers, and no one would think of calculating 
pr and vol for himself, when he can find what he wants 
in a moment by looking at a table. 

May I venture the hope that this paper is only the first of a 
number much more practicaJly valuable that Professor Unwin will 
favour us with? Er. 

Great George-street, April 12th. 








A CONDENSER PUZZLE. 

Sir,—With your ag pe I beg to offer a few remarks in the 
hope that they will be of service to your corespondent, ‘* Puzzled.” 
When describing the air-pump, ‘‘ Puzzled ” does not say what kind 
of valve is used for the delivery, and judging by the diagram it is 
not improbable that the knock is caused by a sluggish working of 
that valve, and also of the bucket valve. The delivery of a pump 
of the size mentioned should take place through a number of small 
valves, and not through a single large one, also the depth of water 
in the hot well over the valves should not exceed lin.—the valves 
will then open freely. 

A small non-return valve with regulating screw to admit air 
underneath the discharge valve is also an advantage, as the air 
forms an elastic cushion between the discharge valve and the top 
of the bucket, which materially reduces the shock when the water 
strikes the top previous to opening the discharge. The bucket 
should also have a number of small india-rubber grid valves, each 
about 6in. diameter, instead of a single large one, and the pump 
will generally give satisfaction if set to work under these con- 
ditions, and it will be found that a foot valve can usually be dis- 
pensed with, as it is a frequent cause of breakdowns when the 
pump gets choked with water. ERECTOR. 

April 12th. 








A FEW days ago a fatal explosion of stive took place at Messrs, A. 
and R. Tod’s flour mills, Leith, causing the death of a man and two 
boys and injury to several other persons. The explosion occurred 
in the exhaust house, which was situated over the boiler compart: 
ment, The building, two storeys in height, was destroyed, 
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DETAILS OF CYLINDERS OF THE 8.8. COOT. 


THE CENTRAL MARINE ENGINEERING COMPANY, WEST HARTLEPOOL, ENGINEERS, 
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TRIPLE EXPANSION ENGINES OF THE 8.8. COOT. 
Now that marine engines on the triple expansion, or tri- 
compound, system have come so much into use, it affords us 
much pleasure to be able this week to give our readers a two- 
page engraving, together with description and other views, of a 
fine set of engines designed on this principle. The engines of 
the s.s. Coot are the third set of triple expansion engines built 
by the Central Marine Engineering Company, of West Hartle- 
pool, under the patents of Mr. Thomas Mudd, their managing 
engineer. The cylinders are 194in., 324in., and 53in. diameter 
respectively, and 36in. stroke. They are intended to indicate 
750-horse power, with a boiler pressure of 150 lb. per square inch 
above the atmosphere. The cylinders are placed in line over 
the centre of the ship, and work on three separate cranks set at 
angles of 120 deg. The centre line of the middle engine is 
equidistant from the centre line of the other two. All the 
cylinders are fitted with hard cast iron liners, and are all steam 
jacketed; the jackets being fitted with separate inlet valves, so 


























that the pressure can be regulated in each jacket independently. 
They are also fitted with separate draining arrangements and 
water gauge glasses. 

Slide valves have been entirely dispensed with in these engines, 
and their place supplied by valves of the piston type, which are 
driven by a gear which is a modification of the well-known 
dynamic motion first patented about a quarter of a century ago 
by Mr. John Hackworth. The piston valves are of a simple 
design, and are arranged in such a way that the pressure of 
steam in the steam chest supports the weight of the valve and 
spindle, so that the work done by the valve gear is extremely 
light, the valves being altogether in equilibrium. ll the valve 
chambers are lined with separate hard liners like the cylinders 
themselves. 

The engraving shows a detailed view of the valve , cer- 
tain features of which have been patented by Mr. Mudd. This 
gear requires only one excentric to drive it either ahead or 
astern, and therefore takes up small room on the shaft; it has 


























| extremely few working parts and joints, and gets a very direct 
lead to the valve spindle. It is arranged so as to be easily got 
at and readily disconnected for examination; all its parts are 
adjustable both for wear and for length, so that the motion 
of the valve may easily be kept constant; it is designed so that 
the excentric strap is obliged to work constantly in the same 
vertical plane, being quite independent of all fore and aft 
movement of the crank shaft. This gear also lends itself admir- 
ably to a simple arrangement of reversing gear, and the ease 
with which engines fitted with this gear can be reversed is not 
the least of its advantages. Apart from these practical qualities 
it should not be overlooked that valve gear on this principle is 
superior to link motion, in that it provides a constant 
lead opening at all grades of expansion, and a_tolerably 
quick cut-off. The diagramatic sketch we publish will clearly 
illustrate the motions of the gear. The pin between the 
crank shaft and the eye at the outer end of the excen- 
tric rod is a slide pin, This pin is forged solid with a 
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BUILT UP CRANK SHAFT, SS. COOT. 
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; sliding piece, which works in a slide whose angle is alterable by | engine accommodates itself easily to the application of strong | On the top of the condenser is placed a compact little two- 

cf the reversing gear from the ahead position to the astern posi- | cast iron forked columns as front supports for the cylinders. | cylinder oscillating engine made on a system that is patented 
tion, the middle position between these two being such that the | These columns in the Coot are of a very massive and rigid | by Mr. Mudd, which works an all round reversing gear, being 
valves only open the amount due to lead, and therefore the | design, and are utilived as oil tanks. They leave the engine | stopped and started entirely from the starting platform, where 
engine will not move either way when the gear is so placed. It | particularly accessible at every part; the large keeps of the two | is also a large hand wheel for working the gear by hand in case 
is impossible in a combined view of the plan to show the actual | centre bearings forming excellent footing for the attendant | of necessity. This gear is exceedingly quick and handy, and is 
slide, and we found a plan view would convey no satisfactory | between the engines whilst running. The connecting-rods are _ capable of reversing the engines in about five seconds. The 
impression to a person unacquainted with the gear, and there- | five cranks in length between the centres, and therefore work at | reversing gear is fitted with an indicator placed on the front of 
fore give the views that we think most clearly elucidate its | very easy angles on the main guides. | the engines near the steam gauges, by means of which the engi- 
action and show its great strength and simplicity. Theoutline| It will be observed that the bed-plate is made quite flat on the | neer can see precisely to what point the gear has moved when 
diagram of motion will certainly make matters clearer, as the | bottom, and is sufficiently high from the bottom to the centre of | he is reversing. 
vath of the eye that attaches to the valve connecting-rod can | the shaft to allow the built crank-cheeks to clear the ship’s| In examining our engravings of these engines our readers will 


seen. The tail guide at the left-hand has no effect on the | engine-seat. In this way it becomes possible to have a flat | observe the general compactness and neatness of design com- 
essential motions of the gear. 
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excentric strapalways 
working in the same 
vertical planes, inde- 
pendently of any 
fore and aft move- 
ment of the crank 
shaft. As our readers 
know, marine crank 
shafts need a consi- 
derableamountof end 
freedom, usually jin.; 
and this tail and the 
slide pin about equi- 
distant on each side 
of the excentric re- 
tain the excentric 
strap constantly in the 
same vertical plane, 
and allow the crank 
shaft and excentric 
sheave to move 
through the strap ina 
fore and aft direction 
freely without affect- 
ing the valve =. 
The crank shaft, of 
which we give a de- 
tailed view, is de- 
signed so as to secure 
a& number of very 
important good quali- 
ties; it is of the 
built-up description, 
the body parts and 
cheeks being of forged 
scrap iron, and the 
pins of hollow ham- 
mered steel. The 
one excentric that is 
necessary for driving 
the valve gear of 
each engine is forged 
solid with the after 
crank cheek of each 
crank. The forward 
cheek is recessed to 
receive the flange of 
the adjoining body 
piece of the shaft, and 
in this way it becomes 
possible to make the 
shaft in three sec- 
tions, each containing 
a crank and a piece 
of shaft precisely like 
the others, so that 
the crank belonging 
to one engine will fit 
either of the other 
two, and it is only 
necessary to carry one 
crank as spare gear. Besides this, the arrangement renders 
it possible to carry the crank shaft on only four main 
bearings, and these bearin, may—as, indeed, they do 
in the engines of the Coot—extend the full distance 
between one crank and the next. The advantage to a marine 
crank shaft of having such an abundance of length of bearing 
cannot be over-estimated, and there can be no doubt that the fre- 
quent breakage of crank shafts is partly traceable to the 
want of a sufficiency of main bearing, which results in the 
bearings wearing out of line and permitting the crank webs to 
open and close at each revolution. The main bearings 
of these engines are made, not of brass in the usual way, but of 
very stout and rigid blocks of cast iron, lined with a white 
bronze of very high quality over their whole surface. The 
design of crank shaft and valve gear being such as to afford a 
surplus of length of main bearing, a good share of the length 
was naturally given to the crank pins, so that they too are well 
supplied with length of bearing; and the crank pin brasses are 
made in a similar manner to the main bearings, and lined with 
the same white bronze. It will be observed from our front view 
that the system of having four main bearings in the triple 








THRUST BLOCK, 8.8 COOT 





It is there only to keep the ' engine seating, and to support the bed-plate and bolt it thereto | bined with great structural rigidity, abundance of strength of 


working parts, and 
unusual extent of 
wearing surfaces. 
These qualities appear 
to be the result of 
the engines having 
been designed in the 
absence of all re- 
straint in the way of 
existing patterns or 
other impedimenta. 
The Central Marine 
Engineering Com- 
pany commenced 
business on a large 
scale just at the 
period when triple 
expansion engines 
were coming into 
vogue, and as its first 
four sets of engines 
were on this principle, 
it had an opportunity 
denied to most other 
marine engineers, of 
designing its engines 
entirely on their own 
merits. To engineers 
who were already sup- 
plied with fuil pat- 
terns of ordinary 
compound engines of 
every size, and the 





necessary templates 
and tools which their 
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ERECTING TABLES, CENTRAL MARINE ENGINEERING WORKS. 


right across beneath the crank-shaft, in line with the main 
stresses. The bed-plate of the Coot is cast in one piece 
throughout the whole foundation of the engine, and up to about 
the middle of the condenser; the upper half of the condenser, 
together with the back columns, is bolted to it by means of a 
horizontal joint, there being no vertical joint whatever through- 
out the whole framework of the engines. 

In dealing with such high steam pressures the designer of these 
engines has wisely avoided the use of large steam joints. The 
main joints between the cylinder castings are mere bracket con- 
nections for securing strength to the structure, and are not 
steam joints, the steam passing from one cylinder to another by 
means of pipes at the back. 

It will be seen by our plan of the cylinders, page 298, that the 
three piston valves are placed at the back of the engines, so that 
the cylinders are as close together as possible, and the valves are 
also very close to their respective cylinders, a plan which gives 
the minimum of clearance in the ports. The valves are in aline 
oblique to the centre line of the cylinders, and by placing a 
lifting bar over their centres the valve covers and valves may be 
easily drawn for examination, 


manufacture involves, 
doubtless the sim- 
plest way to con- 
struct a triple expan- 
sion engine was to add 
a third engine at the 
end of the existing 
compound patterns ; 
but this plan of 
course renders the 
engines very long, in- 
creasing the space 
necessary in the ship 
to accommodate the 
machinery. The en- 
gines of the Coot 
occupy no more 
space fore and aft 
than the ordinary 
compound engine of 
the same power, and 
this alone is a feature 
of considerable im- 
portance to ship- 
owners. The ar- 
rangement of the 
machinery and boilers on board the ship is such that though 
very compactly arranged there is a free passage for the 
engineers, both at the forward and after ends of the engine. 
The system of erecting the engines in the shops at the central 
engine works is novel, and deserves special notice. In the 
floor of the erecting shop a number of piles were driven down 
to a solid foundation, and on these a large bed of concrete was 
placed, upon which were secured a number of longitudinal cast 
iron girders planed on the upper surface ; above these were 
placed a series of transverse girders planed on the upper 
and lower surfaces, and fitted with T grooves on the 
top. These girders are capable of sliding in a longi- 
tudinal direction upon the lower girders, the whole system 
forming what are called erecting tables. Our engraving on this 
page gives a perspective view of the tables in the shop floor. 
The bed-plates of the engines are planed on their under side and 
placed on this planed level erecting table, and whilst there all 
the main bearings are bored out at one time by means of a very 
powerful boring machine and a long solid steel bar. It will be 
seen that this ensures absolute truth in the alignment of the 
main bearings, and the complete freedom from the least tendency 
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to show signs of heating in any main bearing of any engine that 
has yet been turned out by this firm is an excellent comment 
on the superiority of this system, and the advantage of long 
bearings. The bed-plate having been thus placed on the erecting 
table, is never again removed until the whole engine is com- 
pleted ; and as the foundations of the erecting tables are quite 
unyielding with the weight of any engine, it follows that spirit 
levels may be used to the very top, and that a degree of accuracy 
in the erection can be easily attained which by the ordinary 
methods can only be brought about by a tedious amount of 
labour. We may add that the use of very long bearings, unless 
special precautions are taken to have them all accurately in line, 
will do more harm than good. One of the great merits of Mr. 
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Mudad’s system of erection is that it renders the use of very long 
bearings admissible. 

Considerable credit is, doubtless, due to this firm for their 
enterprise in making so bold a step out of the beaten track, as is 
represented by this extensive system of erecting large engines 
on carefully prepared and levelled tables ; and whilst we think 
it likely that they will be recouped in the future for the outlay 
by reduced cost of erection, we are sure their customers 
will benefit by it in the certainty of increased accuracy of work. 

The tables also offer facilities for steaming engines in the 
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erecting shop before sending them to the ship, and it is worthy 
of note that in so steaming triple engines of the type which 
we illustrate some very interesting diagrams have been taken 
which show the internal resistances of these engines when run- 
ning light to be only about 4 per cent. of the ordinary maxi- 
mum power. This very small absorption of power in over- 
coming internal resistances is doubtless due very largely to the 
adoption throughout of equilibrium piston valves in place of 
slide valves, resulting, of course, in a larger proportion of the 
total power being available for driving the propeller than is the 
case when slide valves are used. That this is the correct view 
appears to be borne out by the results obtained at sea. As the 
Coot was taken away light no speed trials could be made 
over the measured mile, but the results obtained at sea on her 
first voyage in ordinary weather when fully loaded show a 
speed coefficient by the displacement of 353, and by the mid- 
ship section of 918, when running with the engines linked in 
considerably below full power. This corresponds fairly well 
with the trial trip results of a former vessel fitted with engines 
of the same type but larger, when the coefficients were 366 and 942 
respectively. We give above carefully reduced copies of diagrams 
taken from the somewhat larger engines of the Cleveland. The 
engines of the Cleveland have cylinders 2lin., 35in., and 57in. 
diameters, 39in. stroke. These engines are intended to work 
with a boiler pressure of 150 lb. per square inch when on board 
ship ; but on the trial in erecting shop were supplied by the 
factory boilers situated 250ft. away from the engines, the 
pressure at the boilers being 80 lb., and the steam, of course, 
much wiredrawn at the engines through the throttle valve. 
With a vacuum of 25in. and 63 revolutions per minute, the 
horse-power exerted was, with gears full out, H.P. engine, 21°4 ; 
M.P. engine, 3°29; L.P. engine, 22°9; 47°59 H.P. total. With 
gears full in, H.P. engine, 16°1 ; M.P. engine, 5-13 ; L.P. engine, 
23°1 ; 44°33 H.P. total. The indicated horse-power at 63 revo- 
lutions with loaded ship may be taken at 900; and calling 
the power developed in the shop at 63 revolutions, 45 indicated 
horse-power, the latter Lears te proportion of 5 per cent. to the 





former. This, however, does not accurately represent the 
measure of the internal resistances under ordinary conditions, 
because the circulating pump was pumping out of the dock | 
against a head of 19°5it , the suction pipe being 450ft. long with 
many bends, and the discharge pipe same length. The work of 
lifting water equal to the displacement of the pump through 
that head represents 5°5-horse power, and leaving friction through 
the small tubes as common to both cases, it would seem to be 
not extravagant to allow another 5°5-horse power for friction in 
the long pipes to and from the dock. Taking 11-horse power as 
work due to special circumstances from the 45-horse power, we 
have 34-horse power, or less than 4 per cent, as the work 























Entering harbour the engines handled well, stopping and start- 
ing again without the slightest difficulty, and maintaining the 
vacuum over 17 minutes. Altogether I think the results, 
so far, extremely satisfactory, and there is a prospect of this 
vessel showing a saving of 100 tons of coal on the round 
Mediterranean voyages over that used by the vessels having 
ordiuary compound engines,” 

There appears to be much sound engineering in this compact 
and somewhat novel design of triple engines which does so new 
an establishment as the Central Marine Engineering Company 
great credit, and we commend it to the careful attention of our 
thoughtful readers as an illustration of an advanced develop- 
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expended in overcoming the internal resistances existing when 
the engines are on board ship and running light. It is necessary 
further to observe two points more. First, that engines are | 
well known to run with much less internal resistance after being | 
at work a few months than within the first twelve hours of | 
starting ; and second, that the piston valves of these engines | 
absorb more power when running light than when loaded, | 
because when light there is not sufficient pressure in the valve | 
chests to bear up the weight of the valves; whilst in ordinary 
engines with slide valves the converse of this is the fact, namely, 
that the valves absorb vastly more power when the engines are 
loaded than when light, on account of the greater pressure in 
the valve chests largely increasing the friction of the valves. 

Whilst the small internal resistances point to a high efficiency 
of engine, the coefficients we have named indicate an exceedingly 
high efficiency of propeller also. Mr. Mudd’s improved differen- 
tial pitch propeller is adopted throughout by the builders of 
these engines, and great satisfaction has been expressed both at 
the speeds obtained and the lack of vibration in the ship. The 
increasing popularity of this propeller is shown by the fact that 
close upon fifty steamers engined by other firms have now been 
fitted with it, and the pressure of business in this department 
has necessitated the laying down of sufficient plant to enable a | 
propeller to be turned out every three days. 

The s.s. Coot is a vessel 270ft. by 37ft. by 18ft. 6in. mean 
draught, and carries 2650 tons. She is built of steel, and 
classed 100 Al at Lloyd’s. The vessel is of the well-decked type, 
with poop aft containing a handsome saloon and cabins for officers 
and a few passengers; long raised quarter deck connected to a 
long bridge, which is carried forward of the foremast, and 
accommodates the crew. She was built by Messrs. Wm. Gray 
and Co., to the order of the Cork Steamship Company, Cork. 
The vessel has not completed her first round voyage 
yet, but, after hearing from the chief engineer at Malta, 
the superintendent engineer of the company, Mr. F. C. 
Kelson, of Liverpool, wrote to the builders, saying :—“ There 
was no stoppage of the engines throughout the voyage 
from London to Malta, and there was not the slightest hitch the | 
whole way. The average speed throughout was 9 to 94 knots. 
Speaking of the performance of the machinery the chief engi- | 
neer says ‘there was never a better working job put into al 
vessel.’ The captain and officers say they were never ina ship’s 
cabin placed aft where there was so little noise or vibration, 
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ment of the now greatly approved triple expansion type of 
marine engine. 








VisiT OF THE STUDENTS OF THE INSTITUTION OF CIVIL ENGI- 
NEERS TO Messrs. R. E. Crompton anp Co.’s Works.—The 
students of the Institution of Civil Engineers, accompanied by Mr. 
James Forest, visited Messrs. Crompton’s Electric Light Works, at 
Chelmsford, on the 7th inst. They d their inspection of 
the works in the heavy machinery department, where they had 
opportunities of examining the various parts of dynamos of all 
sizes, and also of armatures in all stages of construction. Among the 
various large tools was a circular saw used in cutting up 8in. 
square bars of cold wrought iron; a large new milling machine, 
manufactured by Messrs. Kendall and Gent; also a large planing 
machine used for all heavy dynamo bed-plates, The visitors next 
passed into the testing department, which was found to be well 
fitted with all the most modern appliances, including large 
rheostats, a large number of measuring instruments, photometers, 
&c. Passing out of this, attention was drawn to a three-cylinder 
compound Willans engine, driving direct a large Crompton dynamo, 
This set was of the type exhibited at the International Inventions 
Exhibition, and was here used for doing all electrical work required 
in the works for shop lighting, both arc and incandescent lamps, 
and also for driving motors working the fans in the smiths’ shops, 
and all the shafting in the pattern shop. Ascending to the second 
floor, or bobbin shop, the visitors were enabled to examine arma- 
tures of every size and description in various stages of completion, 
the sizes of these varying from an armature able to work twelve 
lamps at 2000 revolutions, to one capable of generating 100,000 
watts at 400 revolutions. On this floor also projectors of all sizes, 
and hand-lamps of English and other patterns, were on show. 
Proceeding to the next floor, instruments, switches, and minor 
fittings of every sort and description were seen in progress. Re- 
turning to the und floor, the visitors were shown through the 
erecting shop and stores, and thence to the pattern shop, foundries, 
prints, and smiths’ shops, In this latter a high-pressure steam 

ammer was seen, used for forging, shearing, and punching. In 
the new erecting shop was seen three complete combined plants, 
each capable of giving 100,000 watts at about 400 revolutions, one 
of these being ially put under steam for the inspection of the 
visitors. Prominent among other feat of interest, which 
cannot be detailed at any length, were the fittings for a complete 
set of gear necessary for a light-ship. These embraced dynamos, 
engines, boilers, glazed lantern containing four arc lamps suspended 
on gimbals, &c. &c, The whole works, which employ upwards of 
400 men, show in every department the steady progress which thia 
braych of engineering is now making. 
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RAILWAY MATTERS. 


e 4th inst., the Nizam of Hyderabad opened, with great 
man the new railway between Secunderabad and Warangol, 
The line is 87 miles in length. 

TyE Pontypridd and Caerphilly line now runs into the Alex- 
andra Docks no the junction with the Brecon and Merthyr at 
Bassaleg, and thus takes Aberdare coal without hitch or change, 

Our Birmingham correspondent writes: “It is understood here 
that the Metropolitan Railway Company is the latest English line 
which has determined to adopt the steel sleeper, and that Messrs, 
Bolekow, Vaughn and Co., and a Welsh firm, are the concerns 
who have shared the first order for that line, It is gratifying that 
native steel-masters can now offer metal sleepers at prices more 
favourable than those of the German and Belgian makers, and of 
a superior quality.” 

Tuer Lieutenant-Governor of the North-West Indian Provinces, 
and Mr. Hope, the Mirister of Public Works, recently opened the 
first section of the Indian Midland Railway from Cawnpore to 
Kalpi, a distance of 42 miles. This section, as well as the further 
section from Kalpi to Jhansi, is to be constructed out of the pro- 
vincial funds, but will be taken over by the Midland Company, 
which will eventually carry on the line from Jhansi to Itarsi, on the 
Great Indian Peninsula line. 

RAILWAY intercommunication between the Australian colonies 
is rapidly extending. It is expected that the South Australian 
portion of the Intercolonial Railway will be completed about the 
end of April. Two new engines for the line have arrived from 
Messrs. Dubs and Co., Glasgow. They are very powerful engines, 
specially suited for hill traffic. The four sleeping cars were, at 
date of recent mail, expected to arrive shortly from America. They 
are described as large, handsome carriages, with every accommoda- 
tion for travellers overland to and from Victoria, 

A new ‘‘ Alphabetical Time Table” is published at 13, York- 
street, Covent Garden, for 2d. It is intended to refer to trains in 
the United Kingdom, and is useful as far as it goes; but it is not 
yet complete for the secondary r For instance: Many Welsh 
places best reached from Oswestry are mentioned as reached ~~ 
from Shrewsbury. A 10 a.m. train from London to Oswestry will 
catch trains that can only be caught by 9 o’clock trains to Shrews- 
bury. Moreover, instead of stating four trains or three trains daily 
from a junction to a small place—which is not sufficient —the times 
should be given. 

THE Midland Railway Company is about largely to extend its 
works at Hunslet. The business of wagon repairing has for a long 
time been carried on by this company in the repairing shops, which 
are situate in the goods yard, Hunslet-lane. To carry out the 
necessary extension a suitable site has been obtained in Wakefield- 
road, Hunslet, adjoining the railway, and the contract for the 
work has been secured by Messrs. Nicholson and Son, builders, 
South Brook-street, Hunslet. The dimensions of the new building, 
which is to be of brick, will be 200ft. by 140ft., and it will be one 
storey high. There will be a machine shop, 74ft. by 10ft. Sin.; a 
spring-makers’ shop of the same dimensions; a store room, 
39ft. 3in. by 80ft.; and the necessary offices. The remaining por- 
tions of the site will be devoted to the repairing of wagons, &c. 

At St. Petersburg it is now said to be certain that the new line 
to Merv will be completed early next month, and that the Amu 
Daria will be reached at the end of July. At present the line 
extends to eighty-six English miles from Sarakhs, whence the dis- 
tance to Herat is about 125 miles. There will be no stations 
except at a few of the larger towns. Refreshments will be served 
on the train, and the measures of safety usual on European lines 
will generally be dispensed with. Every fifteen miles there will 
by a guard-house for workmen, who will inspect the line on horse- 
back. About 20,000 workmen are employed, chiefly Turkomans, 
who are very clever in earthworks. Their daily wages are only a 
few pence, so that the line will be the cheapest on record. The 
Novoe Vremya publishes a letter from General Tchernajeff, con- 
testing the military or commercial value of the Transcaspian 
Railway, and declaring the proposed continuation of the line 
from Merv to Bokhara to be impracticable, owing to the sandy 
deserts lying between these places. The General lays stress upon 
the necessity of an efficient steamship service on the Amu Daria. 

THERE is an old engine, numbered 14, now doing duty on the 
Alleghany Iron Mountain Railroad, whose voice used long ago to 
waken the shrill echoes in the valleys and mountains of Central 
Virginia. A thing whose history includes thirty years seems 
ancient to an American, and of this engine the Alleghany Sentinel 
says :—‘* Way back in 1855 this old engine was the pride of the 
then Virginia Central Railroad, running from Richmond to Louisa, 
and latter to Gordonsville. Even after the new order of things 
since the war No 14 held a proud position among the fast passenger 
engines on the Chesapeake and Ohio Railway, but for years the 
once monarch of the road has been relegated to the obscure position 
of yard engine, until procured by the Alleghany Company, and 
burnished up by one of its old masters, Mr. James Pelter, its 
sphere of usefulness is enlarged. If engines could only talk, what 
a volume of important events would this old fellow narrate. What 
precious freight has been committed to his care. How many old 
Virginians have waited on narrow platforms for the ‘‘ keers,” 
What mighty state secrets have been discussed behind its steaming 
smokestack. Covering a period of the most intense interest in the 
history of Virginia, the old engine still survives, while many, aye, 
= all the human actors in those scenes have boarded the 
ong train, by which no return tickets are sold. Engineer Ally, a 
veteran on the road, well known to Chesapeake and Ohio men, 
was for many years the man who pulled the throttle of No. 14 on 
the Virginia Central road. The son of this old engineer runs an 
engine on the road now. The old man is side-tracked by the 
Dispatcher of the Universe. Mr. Pelter, the present engineer, used 
to stand in the cab, and, with the fidelity of a hero, still stands by 
his old friend. The old engine does effective work in its present 
position, and, under the careful management of Mr. Pelter, years 
of service may yet be left the hero of other days.” 

A REPORT on the collision which occurred on the 7th January at 
Manor Park Station, on the London and Colchester line of the 
Great Eastern Railway, when, during a dense fog, the 5 p.m. 
express women a train from London for Norwich, while oor 
by the bursting of a Westinghouse brake tube near the down 
advanced starting-signal at Manor Park Station, was run into at 
the rear by the 5.3 p.m. passenger train from Liverpool-street for 
Chelmsford, has been published, and the conclusion is that this 
very serious collision between two down fast passenger trains, 
timed to leave Liverpool-street Station within three minutes of 
each other, was primarily caused by the mistake of one fog-signal- 
man, and by the want of proper knowledge of his duties on the 
part of another. One immediate cause of the collision was the 
mistake made by the fog-signalman on duty at Manor Park down 
distant-signal. This man states that after the 5 p.m. train had 
passed he put down two fog signals on the rails, and went and 
stood by his hut, where there was a fire, till he heard the 5.3 p.m. 
train approaching, that he then went up close to the signal-post, 
saw, as he —- the ea light showing white, conse- 
—- removed the fog-signals from the rails, and showed the 

iver a white light as he passed. There is no reason whatever to 
suppose that the signalman had lowered the Manor Park down- 
distant signal after he had putit up to protect the5 p.m. train, orthat 
the arm had not responded to the action of the lever in his cabin, but 
the fogman’s mistake was probably caused by his seeing the white 
light showing between the spectacle and the lamp when he looked 
up at it from a point about a yard from and on the London side of 
it. It did not occur to him to examine the position of the bal 
weight, which was about 4ft. from the ground; had he.done so 
this would have told him whether or not the signal was at danger. 

3ut for this unfortunate mistake of his, the engine of the 5 3 p.m. 
train would have exploded the fog-signals, and the driver would 
have been prepared to stop at Manor Park home-signal, 








NOTES AND MEMORANDA. 


To counteract the formation of blowholes in mild steel castings, 
Nordenfelt adds a small quantity of aluminium to the molten 
metal ; and it is reported that this addition increases the fluidity 
of the metal while favouring the disengagement of gas, without 
impairing the quality of the casting. 

ACCORDING to the communication of the mining engineer, L. P. 
Dolinski, to the Society of Natural Science of Odessa, a very 
important discovery of cinnabar mines has been recently made in 
the mining region of the Don in Russia. The ore is said to contain 
from 69 to 80 per cent. of pure mercury, 


Mr, H. 8. Brown, of New York, employs the following method 
for making large castings, such as steam cylinders, which is said 
to effect a considerable saving in time and expense. In a pit, 
tubbed like a mine shaft, a platform is moved up and down by 
means of a hydraulic press, After the mould is constructed on 
the platform at the floor level, the press is lowered for pouring the 
metal, and again raised for removing the casting. 


THE official statistics of the coal production of the United 
Kingdom for 1885 show that the total output during the year was 
159,351,415 tons, with 520,632 colliers employed, compared with 
160,757,779 tons and 520,360 colliers employed in 1884. Owing to 
the strike in Yorkshire, which lasted two months, the production 
of the coalfields in that county was diminished by 722,366 tons as 
= with the preceding year. The adjoining coalfields of 
Derby and Notts profited by the st and i d their 
output by 883,002 tons. 


EXPERIMENTS of Herr J. Koeing on self-purification of rivers, 
act on the fact that water possesses the power of rapidly 
absorbing oxygen when presented to it in the state of spray or a 
thin layer. The author had an apparatus constructed of finely 
perforated metal, over which he caused a stream of water to flow, 
most of it descending in fine rain and being largely in contact with 
the air, Ordii potable as well as sewage waters were experi- 
mented with, and the results were very satisfactory, the oxygen 
absorbed being considerable in amount. It is recommended that 
when sewage water is discharged into rivers such should be chosen 
as have a long course and a rapid flow, presenting considerable 
surface to the atmosphere. 

A NEW method for producing hydrogen gas has been described. 
Superheated steam is passed through red-hot coke inaretort. The 
result is a mixture of hydrogen and carbonic oxide, or what is 
known as water gas. These gases are then passed on into a second 
retort, strongly heated, in which a verre | of some refractory 
substance, such as firebrick, is placed. At the same time jets of 
steam superheated to the point of dissociation are passed into the 
retort, the result being a mixture of carbon dioxide and a double 
amount of hydrogen. The carbon dioxide can be absorbed by 
passing through milk of lime, and thus pure hydrogen be obtained 
and collected in a gas holder. One ton of coke is stated to corre- 
spond tv 3200 cubic metres of gas, and the cost is given as 0 015 
franc per cubic metre, 


A vERY interesting paper on the irrigation of the oases of Merv 
and Akhal-Tekke was recently read by M. Pokrovski-Kozel at St. 
Petersburg, before the Society for the Assist of Russian Trade 
and Commerce, Count Ignatieff being in the chair. The lecturer 
considers the Merv oasis as one of the most fertile spots on the 
earth. Wheat, rice, and other cereals cultivated by natives for 
home consumption, yield beautiful crops. The oasis includes 
about 900,000 acres of cultivable land. But in-order to cultivate 
them it would be necessary to colonise the oasis with civilised 
pioneers, and to spend about £120,000 on the restoration and 
extension of the splendid system of canals built up by the Arabs a 
thousand years ago, and preserved until now in some parts—as, 
for instance, at the mouth of the river Murhab, about fifty miles 
from Merv. These canals are 14ft. deep and 70ft. wide, and partly 
used even now by the Merv Turcomans for the irrigation of their 
fields, though in a primitive manner. The Akhal-Tekke oasis is 
not so rich as that of Merv, but still it has about 900,000 acres of 
land suitable for culture. It covers the space of seven miles along 
the railway line from Mikhailovsk Bay to Khizil Arvat, and could 
be irrigated by the water from the river Tejen. ‘ 


AT a recent meeting of the Paris Academy of Sciences a paper 
was read on ‘‘ The Constitution of the Earth’s Crust,” by M. Faye. 
It is argued that the surface of the globe cools more rapidly and to 
a greater depth under the oceans than on the continents, because 
heat radiates more freely through ao than through solid bodies. 
And as this discrepancy has existed for millions of years, the crust 
of the earth must now be denser under the waters than under dry 
land. Hence, in the pendulum observations and other calculations 
made relative to the figure of the globe, no account should be taken 
of the attraction of the continental masses lying above sea-level, 
this excess of matter being compensated lower down by a corre- 
sponding diminution of density. In the same way no account 
should be taken of the feeble attraction of the oceans, because this 
also is compensated a little lower down by the greater density of 
the solid crust under the oceanic basins. The same conclusion is 
pointed at by the now coment triangulation of India, Col. 
Clarke remarking that it would seem that these pendulum observa- 
tions have established the fact—previously indicated by the 
astronomical observations of latitude in India—that there exists 
some unknown cause, or distribution of matter, which counteracts 
the attraction of the visible mountain masses, 


MINERAL lubricating oils are often adulterated by the addition 
of cheap oils. The following tests by Herr P. Falke, published in 
the Journal of the Society of Chemical Industry, may serve for 
ascertaining their purity :—({1) Colour. The oil must be perfectly 
clear, and as light as possible, It should not be turbid, which may 
be caused by the presence of water or other substances. the oil 
be turbid by water, it froths on heating, whereas a turbidity pro- 
duced by solid matters, such as parafiin, disappears on warming, 
and rea) rs on cooling. The characteristic feature of all mine 
oils is their blue fluorescence. (2) Smell. The smell must be as 
little ptible as possible, and should not increase on warming 
the oil. It ~— like petrol (3) Behaviour on shaking 
with water. If t of oil be shaken with one part of water 
in a test tube, warmed, and allowed to stand in-a water-bath for 
some time, no emulsion must appear between water and oil, but 
the latter should stand clear above the water, which should opalesce 
only very faintly, and be ectly neutral. (4) Behaviour to 
caustic soda. The oil should not be attacked by a caustic lye of 
1°40 sp. gr., neither in the cold nor on warming. Saponification is 
a certain evidence of the presence of animal or vegetable fat. (5) 
Behaviour to sulphuric acid. Un mixing the oil with sulphuric 
acid of 1°60 sp. gr. it must not be coloured brown, but yellow at 
the most; otherwise resins have not been carefully removed. (6) 
Behaviour to nitric acid. On mixing oil with nitric acid of 1°45 sp. 
gr. a rise of temperature takes place, which should not exceed a 
certain limit. (7) Specific gravity. Although the specific gravity 
of oils suitable for lubricating purposes varies from 0°875 to 0 950, 
only a very small latitude—0 003 at the most—is permitted in 
contracts. It is invariably taken at 15deg. C.” (8) Behaviour on 
exposure to the air and heat. Spread in a thin layer and —— 
to the air for some time, its consistency must not change, nor should 
it become acid on being heated continuously above 150 deg. Heated 
in open vessels it should not give off combustible vapours, except 
at a high temperature, which is usually specified in contracts. I 
flashing point should be ascertained in Abel’s ——— (9) Be- 
haviour at a low temperature. It should bear a low temperature 
without losing its lubricating power, nor should it become solid 
even at a very great cold, but it should rather assume the appear- 
ance of an ointment, (103 Test for consistency. This determination 
is most important, The velocity of efflux of pure rape-seed oil is 
taken as a standard, and that of the mineral oil compared with it. 
100 cc. of the sample are allowed to flow out of a burette with tap, 
while the time which is required is noted down, 
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MISCELLANEA. 


Messrs. Dick KERR AND Co. have received orders to construct 
ten tramway engines for the North London Tramway Company. 


THE Barrow Shipbuilding Company has been honoured with 
instructions from her Majesty’s Government to construct for it 
a set of twin screw engines of 2000 indicated horse-power to be 
fitted on board H.M.S. Buzzard towards the end of the year. 


THE moulders in the iron foundries of Staveley, Claycross, and 
Chesterfield have accepted a reduction of from 1s. to 2s, a week. 
In the engineering departments of the Sheffield district the 
movement for a reduction of wages by 7} per cent. is being 
pressed forward. 


Ir the postal authorities would force their stampers to use a 
little more care and provide them with india-rubber stamps, it 
would be unnecessary that they should smash light parcels, post 
boxes, as is now often the case; some boxes having the bottoms 
smashed in and the contents damaged, 


A LARGE International and Colonial Exhibition—Mining, Engi- 
neering and Industrial—is proposed to be held in Newcastle-on-Tyne 
in the summer of 1887, under the patronage of the Duke of North- 
umberland and presidency of the Earl of Ravensworth. The first 
general meeting of the vice-presidents and members of the various 
committees was held in the Literary and Philosophical Society’s 
lecture room, Newcastle-on-Tyne. 


ALTHOUGH Melbourne is regarded as a healthy city, its inhabi- 
tants are often puzzled to account for its epidemics. The city has 
recently been visited by typhoid fever, and as many as eleven 
cases reported in one day. The health authorities were doing their 
best to mitigate the outbreak and to discover its source. Sanitary 
engineers and biological sanitarians might find something more to 
do abroad than some of them are finding at home just now. 


Sucu of our readers as are interested in artillery matters have 
probably noticed a paragraph in the Times stating that the New 
Krupp guns placed in the Dardanelles forts have signally failed 
“some bursting, killing several gunners, and others being utterly 
unfit for their intended use as to range and precision.” We have 
made inquiry, and cannot find any substantial foundation for this 
report. Officers remaining in Constantinople on their way back 
from the Bucharest trials know nothing of it. It does not appear 
likely that Krupp guns would suddenly be found to fail in three 
totally different respects, namely, in strength, range, and in accurate 
shooting. Probably some accident may have occurred which has 
given rise to this report, but the report in the above shape may be 
safely rejected. 


THE French Minister of Commerce, M. en i has sub- 
mitted his project for a universal and Internatio Exhibition 
at Paris in 1889 to the Council of Ministers, who have unani- 
mously. approved of it. Before bringing the matter before the 
Chambers, however, the definite reply of the Paris Municipality 
as to its participation has to be received. In accordance with 
the project, the Minister of Commerce is to act as general 
commissioner; and three engineers are to be charged, one with 
the construction, a second with the classification, and a third 
with the management of the Exhibition. A general committee of 
200 members, chosen from the most eminent men in political, 
artistic, commercial, and industrial circles, is to constitute the 
jury. Among the general committee will be comprised the con- 
trolling committee of forty-three members—eight for the Paris 
Municipality, which will guarantee eight million francs ; seventeen 
for the Government, which will guarantee seventeen millions ; 
and eighteen for a company, which will guarantee the remaining 
eight millions, 


CONSEQUENT on a survey of the main sewer under the Palace of 
Westminster, an interim report of the committee on the subject 
has been presented by Sir Henry Roscoe. ‘‘The committee are 
convinced that the air of the Palace of Westminster is subject to 
contamination by sewer gas emanating from the low level sewer 
of the main drainage of the metropolis with which the system of 
drainage of the palace is in direct con ti Undoubted evidence 
has been obtained that sewer gas from this source passes into the 
drainage system of the palace in times of flooc, and under the cir- 
cumstances, owing to the absence of proper ventilation in the low 
level sewer above referred to and to other causes, the committee 
are convinced that a complete reconstruction of the main drain 
passing under the Houses of Parliament and an entire alteration 
of the means of discharging the sewage from the palace into the 
main low level sewer are urgently required for the safety of the 
members of the Legislature and of the officers residing within the 
precincts of the palace. The committee therefore beg to recom- 
mend to the House that the Board of Works be instructed st once 
to carry out certain remedial measures which the committee are 
now prepared to suggest, and which in their opinion will effect the 
desired result.” 





A MEETING of the Committee of the National Smoke Abatement 
Institution was held at the Parkes Museum on the 6th inst., Mr. 
Ernest Hart in the chair. A letter was read from the Home 
Secretary saying that from correspondence with the commissioners 
he is satisfied that the police have taken p: ings in all cases of 
smoke nuisance in which they could properly do so, and exercise 
due supervision over the steamers on the river, adding that the 
extension of the area to which the Smoke Nuisance Acts apply is a 
matter for the consideration of the Legislature. A sub-committee 
was appointed to correspond further with the Home Secretary, and 
to urge upon the Government the necessity for the extension of 
the area embraced by the Acts. The secretary reported that the 
furnace of a steam launch on the Thames at Hampton, had been 
tested by the engineer of the Institution, who in his report stated 
that during a run of thirteen miles no smoke was visible at the top 
of the chimney throughout the trip, an improvement of great 
importance to all owners of launches. Several descriptions of new 
appliances for smoke abatement were reported and discussed, and 
it was resolved to publish shortly a selection of the numerous tests 
of apparatus made by the Institution since the publication of the 
report on the Smoke Abatement Exhibition in 1881-82. 


COMMENTING on the proposals of the Metropolitan Board for 
dealing with the metropolitan sewage, the Lancet says:—‘“‘ As to 
the di 1 of the effluent we quite agree that it must be dis- 
infected somehow before it goes into the river. At present the 
sewage must be treated at the existing outfalls, for the danger of 
the present system is urgent, and some chemical disinfectant must, 
therefore, be used. Whether permanganic acid is the best we 
cannot say, possibly it is. But, although it is inapplicable at 
Barking and Crossness, land irrigation is a better means of purify- 
ing sewage effluent than any chemical disinfection; and, when the 
sewage goes down to Sea Reach, as we trust it will before many 
years are past, the final purification will probably be done by the 
soil, and an almost perfectly pure effluent thrown into the river. 
The committee are, indeed, so enamoured of their permanganate 





disinfection that they have quite given up the idea of moving from 


their present outfalls. They say, on the authority of the chemists 
who advise them, that ‘ the necessity for land filtration no longer 
exists, and thus the great objection to the treatment of the sewage 
and the discharge of the effluent at the present outfalls is over- 
come. To this we most a demur. We are more than ever 
convinced that the sewage of all London ought not, even after 


ts | chemical treatment, to be thrown into the river at Barking and 


Crossness; and we decline to receive on this point the assurance of 
certainty from chemists who, three years ago, were equally sure 
that no important yg, Amer done to the river by the raw sewage. 
We are sorry that the Board persists in this obstinate resistance 
to the recommendations of the Royal Commission. They have 
been forced into their present action, after a hard fight, by the 
pressure of scientific ad public opinion, and now, instead of giving 
in gracefully and obeying the wish of the nation, they contest 
every inch of ground in their retreat.” 
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SIR JAMES DOUGLAS, ENGINEER, 
(For description see page 296.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Ban 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwizTmeyeR, Bookseller. 

NEW YORK.—Tre Witimer and Roczers News Company, 
81, Beckman-street. 
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PUBLISHER'S NOTIOE. 


*.* The Publisher begs to announce that next week THE ENGINEER 

“will be published on THURSDAY instead of Goop Frinay. 

Advertisements intended for that Number must be forwarded not 
later than Six o’clock on Wednesday evening. 


*,* With this week's number is issued as a Supplement, a Two- 





























Page Engraving of the 730-H.P, Triple Expansion Engines of 
aena Coot. aly copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 
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TO CORRESPONDENTS. 
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*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Loo Curp.— The scheme has been tried in an Atlantic steamer and given up. 

J. a Your letter only reached us on thursday morning—too late for 

ication, 

hie can solder lead with lead by using chloride of lead instead of 
chloride of zincasa flur, 

Orrentat (Japan).—The problem has been solved long since, and nothing 
would be gained by the publication of your letter. 








QUININE MACHINERY. 
(To the Bditor of The Engineer.) 
Sirm,—Will any of your readers kindly give me the names of the manu- 
facturers of hinery for quinine preparation from the bark? Either 
Continental or English makers will do. 
Penarth, April 9th. 


CUBIC AND HEATING CAPACITY OF SIEMENS REGENERATORS. 
(To the Bditor of The Bngineer.) 

Sir,—Can any reader of Tuk Encineer give me the following informa- 
tion, or where it can be obtained from books or ee t is the 
cubic capacity—total in the four — in the Siemens steel melting regenerators 
to take up the heat per Ib, of coal gasified per hour, W. 8. 

Guisbrough, April 8th. 
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MEETINGS NEXT WEEE. 


Tae Institution or Crvi, Enaingers, 25, Great Compecneth, West- 
minster, 8.W.—Friday, April 16th, at 7.30 p.m.: Students’ meeting. 
Paper to be read, “‘ Experiments on the Relative Strength of Cast Iron 
Beams,” by Ed. de Segundo and Leslie 8. Robinson, Students Inst. C.E. 
Mr. M. am Ende, M. Inst. C.E., in the chair. Tuesday, April 20th, at 
8 22: Ordinary meeting. i to be read with a view to discussion, 
“ Brickmaking,” by Mr. Henry Ward, Assoc. M, Inst. C.E. There wili be 
no meeting on Tuesday in Easter week. 

Royat MergoroLoaicaL Society, 25, Great 
minster, 8.W.—On Wetuenten April 2ist, at 7 

will be read :—‘‘ The Climate of Killarney,” by the Ven. Arch- 
» F. et. Soc. ‘Note on the Probability of 
uence,” by Lieut.-Colonel C, K. Brooke, F.R. Met. Soc. 
* Account of the —* of June 8rd, 1885, in the Arabian Sea,” by 
Captain Maurice T. Moss. ‘ Results of Solar tion Observations in 
the EE of Birmingham, 1875-1884,” by Mr. Rupert T. Smith, 
F.R. Met. Soc., M. Inst. C.E  ‘* Results of Meteorol Observations 


ro 
pew. at Kwala Lumpor, Malay States, 1884,” by Mr. A. W. Sinc'air, 
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HEATING FEED-WATER AT SEA, 


Spreakine broadly, an economy of about 13 per cent. can 
be effected by raising the temperature of feed-water from 
60 to 212 deg. Fah. The calculation is very simple. Let 
the pressure be 1201b., and the temperature of the water 
60deg. Each pound of steam will contain 1160 units, 
measured from 60 deg. That is to say, each pound of 
water pumped into the boiler at 60deg. will carry away with 
it, in the shape of steam, 1160deg., which it must obtain 
from the furnace. If now, by means of heat otherwise 
wasted, we raise the temperature of the feed to 212deg., 
then each pound of steam will still carry away 1160 deg.; 
but of this, 212-60=152 deg. will have been obtained, 
not from the furnace direct, but from the waste heat, and 
1160 


the saving will be 63 763. That is to say, more than 


go9 | one-seventh of all the fuel burned, or nearly 13 per cent., 
309 | will be saved. 


If the temperature of the water supply is 
lower, or that of the feed-water higher, then the saving 


effected will be augmented. Now about the maximum | P® 


economy claimed for the triple expansion, as compared with 
the double expansion system, is 15 per cent. Hence it 
follows that if the temperature of the feed-water at sea 
were raised from 50 deg. to 212 deg. by waste heat, the 
double-cylinder compound engine would be as economical 
as the triple-cylinder engine, provided the latter worked 
with cold feed. This deduction does not apply, however, 
in practice, for the feed-water is usually delivered into a 
marine boiler at about 120 deg. from the hot well; and 
our figures will stand thus :—Taking the pressure at 120 lb., 
as before, each pound of steam carries away—measuring 
this time from zero, which simplifies our figures and comes 
to the same thing in the end—1220 deg., of which 120 deg. 
are supplied by the feed-water and 1100 by the furnace. 


That is to say, 1290 _ 10, or about one-tenth of the whole 
If the tem- 


120 

heat required comes in with the feed-water. 

perature of this last had been that of the sea, or say 
1220 : 


— 24, or only 4 part 


of all the heat required would be supplied with the feed- 
water. If the feed had been pumped in at 212 deg., then 
sit = 5°75. Under ordinary circumstances 10 per cent. 
of all the heat needed comes from the hot-well. If the 
feed were raised to 212deg., then about 17 per cent. of 
all the heat would come in with the feed, and the savin 
to be effected as compared with the ordinary meth 
would be about 7 per cent., or, say, one-half that got by 
tripling expansion. 

At a time when economy is so much studied at sea, it 
seems at first sight strange that more attention than it has 
yet received has not been directed to the heating of feed- 
water. There are, however, many difficulties in the way, 
none of which seem, however, to be insurmountable. 
Two methods suggest themselves, The first is to pass the 
exhaust steam through a subsidiary condenser, so to speak 
—that is to say, a box containing a nest of tubes through 
which the feed-water pumped from the hot well shall 
forced while on its way to the boiler. The idea involved is 
that the steam will be hotter in this box than it will be sub- 
sequently on the surface condenser. The fact is, how- 
ever, that the temperature in the exhaust pipe is very 
little, if at all, above that of the condenser; certainly 
not enough to make the adoption of the device we 
have just named worth having. Nor can it be other- 
wise. The temperature of steam in an exhaust pipe 
or anywhere else cannot exceed that due to its pressure. 
To begin with, the steam in a compound engine has a 
terminal pressure far below that of the atmosphere, so that 
the jet could not possibly heat the feed-water to 212 deg.; 
and in the second place, the pressure in the exhaust pipe 
assimilates itself to that in the condenser the moment after 
the slide valve opens the port to the exhaust pipe. 
Nothing whatever is to be had from waste steam. The 
second plan consists in pumping the feed-water through 
a set of pipes arranged in the smoke-box. There is 
always plenty of heat available here; but it is not easy 
to get in all the heating surface needed without inter- 
fering with the draught and with access to the tube ends. 
It does not appear, however, that there would be any 
insuperable obstacle in the way of mounting the feed 
heating tubes in a swing frame, which could be turned 
right out of the way just as the smoke-box doors are when 
necessary; indeed the frames might be secured to the smoke- 
box doors. Of course cocks would be placed in the line of the 
hinges, to cut off the feed when the doors were opened. 
A clever draughtsman would have little difficulty in 
working this suggestion into a practical shape. There would 
remain, however, the objection that the tubes would soon 
become coated with soot, and would lose efficiency. The 
only way out of this would lie in the use of moving 
scrapers, such as those employed on shore under somewhat 


50 deg., then we should have 





similar conditions; but scrapers would no doubt be in- 
tolerable nuisances at sea. A very feasible arrangement 
was, however, suggested by Mr. Foley at a recent 
meeting of the North-East Coast Institution of Engineers. 
In the discussion on a paper on “ Forced Draught,” 
which will found in another page, he _ pro- 
poses to do away with the back uptake, in the ordi- 
nary sense, placing it, so to speak, outside of the boiler 
instead of inside, and pumping the feed-water into a 
casing surrounding it. No doubt this would effectually 
raise the temperature of the feed-water, but it would do 
this not with waste heat, in the ordinary sense of the 
word; and the efficiency of the tube surface would no 
doubt be somewhat reduced. Heaters round funnels and 
in the funnel casing have been found very efficient. They 
have, however, an evil reputation as sources of danger, and 
consequently may be put out of consideration. 

There is a system of heating feed-water at sea about 
which we have as hitherto said nothing, because the results 
obtained are so flatly opposed to what would have been 
anticipated, that we held our peace about them until we 
could satisfy ourselves that the statements made concerning 
these results are true. In the steamers of the Peninsular 
and Oriental Company Weir's system has been in use for 
some years and given great satisfaction. Steam is drawn 
from the intermediate receiver and blown into the feed- 
water, the temperature of which is raised very nearly to 
that of the steam in the receiver, or, say, to about 250 deg. 
The practical result at sea is a saving of 8 per cent. effected 
by raising the temperature of the feed, and calculation shows 
that about 4 per cent. is lost by the withdrawal of steam 
which would otherwise have gone to augment thc wor: done 
in the low-pressure cylinder, thus leaving a net saving of 
4 per cent. There appears to be no doubt whatever that 
this astonishing result is obtained. But more startling 
results have been obtained by Mr. Kirkaldy, of 
West India Dock-road. He takes steam. direct from 
the boiler, employs it to heat the feed-water, and 
secures an economy of over 7 per cent. At first this 
statement seems to be incredible. We find, however, a 
concensus of opinion among engineers and shipowners 
who have tried it. The result obtained was not antici- 
ted. Mr. Kirkaldy held that it would be a good thing 
in the case of cargo boats, usually pressed for time, if their 
boilers, after being emptied in port, were filled up with 
hot water instead of cold. To this end he arranged appa- 
ratus by which the donkey or steam winch boiler could 
supply steam to heat the cold feed before it was pumped 
into the boiler. This worked very well, and he extended 
his operations so that the feed might always go in hot, not 
to save fuel, but to prevent the injurious strains which 
cold feed-water is likely to set up in a boiler. He 
argued, of course, that the steam can give up no 
more heat to the feed-water than it withdraws from 
the boiler, and that, as a matter of course, there could be 
no economy. It turned out, however, that the boilers to 
which the arrangement was fitted steamed better and 
held their pressure more steadily than before; and the 
result of careful trials leaves no doubt in our mind that 
the Kirkaldy heater does effect a very considerable saving 
in fuel. The result seems to be due, in some yet-to-be- 
explained way, to an augmentation in the efficiency of 
the heating surface of the boiler, probably due to better 
circulation. Of course, as we have said, as nothing can be 
taken out of the boiler that has not been first put into it, 
no direct economy can result from the use of steam drawn 
from the boiler to heat feed-water. Secondary influences 
are at work, and to these the economy effected is no doubt 
due. Mr. Kirkaldy’s experience thus bears out Mr. Weir's. 
The whole subject is very curious and interesting, and 
deserves further consideration and investigation. 


THE CHEMICAL TREATMENT OF THE LONDON SEWAGE, 


THE Metropolitan Board has boldly decided on treating 
the whole sewage of the metropolis by the chemical process 
which has been undergoing elaboration under its auspices 
during the last two years. In the resolution thus arrived at, 
the Board has the warrant of two reports, signed by Sir F. 
Abel, Dr. Odling, Dr. Alexander W. Williamson, and Dr. 
Dupré. These are high authorities; and, although it may 
be said that three of them were not originally disposed to 
admit that the Thames was in an offensive condition, yet 
there is the remarkable fact that one of the four—Dr. 
Williamson—was himself a member of the Royal Commis- 
sion presided over by Lord Bramwell. Since that Com- 
mission took evidence, the chemical operations at Crossness 
have doubtless thrown further light on the subject, so as to 
justify some moditication of the views previously enter- 
tained. The second, and final, report of the Royal Com- 
mission bears the date November 27th, 1884, whereas 
the first report from the four chemists is dated eleven 
months later. The interval was one of activity at Cross- 
ness, and the Metropolitan Board wished to know whether 
the process dethad | by Mr. Dibdin would work satis- 
factorily. Mr. Dibdin, the Board’s chemist, was then 
using 3°7 grains of lime and 1 grain of protosulphate of 
iron per gallon of sewage. The chemical referees, if we 
may so term them, expressed their opinion that the result 
would be “a very great gain over the discharge of un- 
treated sewage ;” and they further declared that the pro- 
cess, apart from the precipitating action, did exert “a 
distinct purifying effect upon the liquid part of the 
sewage.” On the other hand, they considered that the 
etiuent retained a sufficiently unpleasant odour to prohibit 
its discharge into the river during warm weather at all 
states of the tide. Had the report ended here, the verdict 
would have been a little discouraging; but there was 
an important supplement. The referees saw reason to 
believe, from what they had witnessed in the way of 
experiment, that the addition of manganate of soda and 
sulphuric acid to the efiluent would so far deodorise and 
purify it as to allow of its being afterwards discharged 
into the river “at all states of the tide.” It was, at the 
same time, a question whether this supplementary treat- 
ment would be necessary in the winter months. In their 
second report the referees decided that the deodorising 
process would be unnecessary during a considerable part 
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of the year. For the purpose of deodorising the effluent 
during warm weather they recommended crude commercial 
manganate of soda, ranging in quantity between 0°5 grain 
and 1°5 grain per gallon of effluent, with a proportion of 
sulphuric acid equal to about one-third of the crude man- 
anate. 

. The report of the Works Committee of the Metropolitan 
Board in reference to this subject explains that the 
evidence given before the Royal Commission was of so 
conflicting a character, that it was felt nothing short of a 
prolonged series of experiments on a tolerably large scale, 
extending over some months, and including day and night, 
would afford the information necessary before working 
plans could be drawn up for the erection of plant for the 
treatment of the whole of the sewage. Thus the Board 
went seeking for new light, and if the report, which 
includes Dr. Williamson as a signatory, is to be allowed 
any weight, we must believe that the Board found the 
object of its search in the experiments conducted by Mr. 
Dibdin. But behind the precipitation and the deodorisa- 
tion there was the béte noir of the sludge. To purify the 
sewage was one thing, but to get rid of the sludge was 
another. Reckoning the daily volume of the sewage at about 
150 millions of gallons, the resultant sludge is estimated 
at 3000 tons. This, when pressed, is reckoned at 850 tons of 
cake. It is well that Mr. Dibdin is able to use a compara- 
tively small quantity of chemicals. The lime which he 
introduces will add about 40 tons per diem to the actual 
sewage residuum, which is considerably less than the bulk 
which most chemical processes would leave to be dealt 
with. Still, there is the sludge, and no small quantity 
either. If some enterprising individual would take the 
lot, with all its virtues, he might have it for nothing, even 
though the Board had previously borne the expense of 
pressing it. The stuff cannot be burnt, for the fumes of 
its combustion are found to be objectionable, even in the 
not very savoury neighbourhood just outside the metropo- 
litan boundary. Digging it into land is not an easy 
matter. Giving it away to the farmers is not altogether 
hopeful, considering the depressed state of agriculture. 
It might be used to raise the level of the low-lying lands 
bordering on the Thames; but the Board contemplates 
the contingency of flinging it all into the German Ocean. 
What effect this would have, it may interest some of the 
experts to determine. The sludge may feed the fishes, it 
may create shoals, it may go ashore, or it may happily 
disappear altogether. Some experience on this point has 
been gained at New York and Boston, but the London 
sludge will be on ascale pre-eminently large. We have 
already dealt with the proposal of Mr. J. Orwell Phillips, 
who elaborated a plan whereby the Beckton screw colliers 
would be made available for carrying off the sludge in the 
form of compressed cakes to be thrown overboard at 
sea. The Board has since invited designs for ships 
specially constructed to carry away the sludge, and have 
received as many as twenty-three designs in response. In 
respect to other arrangements, the Works Committee state 
that the contract drawings for the enlargement of the 
Barking sewage reservoir, and arranging it for precipita- 
tion and purification works, are in a forward condition, so 
that the contracts may be let in the course of the coming 
summer. The works may be completed and brought into 
full operation in the summer of 1888. Until then reliance 
is placed on the deodorising works already provided, and 
which, it is believed, will prevent any nuisance at the 
Barking outfall. Throughout the approaching summer 
nine millions of gallonsof sewage are to be precipitated daily 
at Crossness, the remainder being deodorised until the pro- 
cess of precipitation has been extended to the whole of 
the southern sewage. With regard to the sludge, so much 
of it as nobody will accept gratuitously is to be sent in 
lighters out to sea, both in the liquid and in the cake con- 
dition, in order to ascertain the cost and effect of this 
mode of getting rid of it. 

The cost of all these operations is, of course, a serious 
matter. Yet there is encouragement even in that direction. 
The capital expenditure for dealing with the sewage at the 
present outfalls is reckoned at about £750,000. The 
annual cost, including interest on capital, depreciation of 
plant, wear and tear, and all other expenses, is estimated 
at £118,000 per annum. When we referred to the subject 
some time ago, the annual cost was a trifle below this 
amount, but the first cost, including £131,000 for barges 
to carry the sludge, was £1,140,000. The Royal Commis- 
sioners reckoned that the chemical treatment of the London 
sewage would cost £200,000 per annum; but in so doing 
they were aiming at a higher degree of purification than 
that which is considered necessary by the Metropolitan 
Board. At Barking and Crossness there is no need to fear 
any pollution of a drinking supply, and hence a different 
standard of purity is permissible than would be proper in 
a part of the stream situated above the intakes of the 
water companies. Associated with the treatment of the 
sewage at the outfalls is another operation, which as yet 
has attracted but little notice. Commencing in July last 
year, the Board has proceeded to apply manganate of soda 
and sulphuric acid to the sewage in transitu. At more 
than a dozen stations on the lines of the great intercepting 
sewers these purifying re-agents have been introduced, the 
effect being, not to occasion precipitation of the solids, but 
to deodorise the sewage and prevent the escape of noxious 
gases from the ventilators. A further advantage consists 
in the fact that the sewage will arrive at the outfalls in a 
deodorized condition—a circumstance which, the Works 
Committee remark, will materially assist in the production 
of an effluent of a far better character than would other- 
wise be attainable. The character of the occasional 
discharge from the storm overflows will also be improved. 
Auything that can assist the difficult process of sewer 
ventilation is especially to be valued, and the plan thus 
commenced by the Metropolitan Board will strike most 
persons as a happy expedient, the sewage being dealt with 
before it has time to me putrescent. e principle 
may be capable of extension, and so long as there is no 
increase of deposition in the sewers, the deodorising pro- 
cess may simply be limited by the question of cost. If 
the District Boards and Vestries will each, in their own 





respective localities, imitate the example of the parent 
Board, the result will be so much the better. Another 
incident in this history is the extraordinary cheapening in 
the price of manganate of soda, in consequence of the 
development in the manufacture of this article by Mr. 
Dibdin. Owing to the limited supply and great cost of 
the manganate, Mr. Dibdin undertook to manufacture the 
article on a large scale. This so far stimulated the action 
of the manufacturing chemists that they now come into 
the market with large quantities of manganate of soda ; 
and whereas some time back the price was £40 per ton, 
and the supply altogether inadequate, the figure has fallen 
to £11 per ton, and the supply is practically unlimited. 
The real use of the manganate of soda, in conjunction with 
sulphuric acid, is the production of permanganic acid. 
It is represented by the Board that the purifying agency 
of this compound is such as to render filtration through 
land unnecessary. This may be called the turning-point 
of the whole controversy. It is urged in certain quarters 
that the Board should implicitly observe the recommenda- 
tions of the Royal Commissioners. But the reply of the 
Board is that, by means of this cheap and extensive supply 
of manganate of soda, it is practicable to apply permanganic 
acid on a scale which provides an equivalent for land 
filtration. Probably it is to this consideration that we 
may mainly attribute the approval which Dr. Williamson 
now accords to the treatment of the sewage at the exist- 
ing outfalls. According to the available light on the sub- 
ject at the time when the Royal Commissioners drew up 
their final conclusions, they advised that if the sewage 
were chemically treated at Barking and Crossness it should 
only be as a temporary measure, unless the effluent were 
subjected to intermittent filtration through a suflicient 
area of land. If the same result can be produced by 
chemical means, and at a greatly reduced cost, there is fair 

ound for the argument that the Board should not be 
orced to comply with the mere letter of the law, while 
amply fulfilling its spirit. 

It is inoetilile to look at the plans of the Metropolitan 
Board, admirable as these may be, without remembering 
that another project has been brought forward, based on 
ample details, and possessing many features of merit. Of 
course, we are alluding to the Canvey Island scheme of 
Mr. Bailey Denton and Lieut.-Colonel Jones. In the last 
report of the Works Committee of the Metropolitan 
Board in reference to this subject, the Canvey Island plan 
is discussed in a manner which seems hardly fair. The 
report of the Committee states that one element in the 
plan thus brought forward was that the Board should 
deliver the whole of the London sewage over to the pro- 
jectors, accompanied by an annual payment of £110,000. 
The report goes on to say, ‘ The view taken by your Com- 
mittee, and also by the Board itself, upon this part of the 
scheme was that it would not be consistent with the 
Board’s duty to hand over the sewage to be dealt with by 
other persons in consideration of a very large annual pay- 
ment, and that the Board could not rid itself of its 
responsibility in that manner.” A reply on this basis was 
sent to the Home Secretary, through whose department 
the Canvey Island project was in the first instance for- 
warded to the Metropolitan Board. The report ought to 
go on to say that to meet this objection Messrs. Denton 
and Jones offered to transfer their interest in Canvey 
Island to the Metropolitan Board, so that the latter body 
might keep the sewage under its own control, and carry 
out the plan withont further reference to the original pro- 
moters. No doubt the Committee’s report is correct so 
far as it goes. The first proposals were rejected for the 
reason assigned. But why do we hear nothing of the 
amended offer? As the report stands, the reason given for 
rejecting the Canvey Island scheme is inconclusive, seeing 
that it merely refers to a past phase of the question, 
and makes no allusion to the form which it now 
assumes, this latter phase being entirely free from the 
objection urged against the first. It may be very true 
that in its amended form the project is not such as the 
Board feels called upon to accept. But due respect to all 
parties, even to the Board itself, demands that the true 
reason should be specified. We apprehend that the final 
objection to the Canvey Island scheme is really its costli- 
ness. Here, however, we touch a debated point, Mr. 
Bailey Denton contending that the plans of the Metro- 
politan Board will prove more expensive than the project 
which he has brought forward. The: Board has evidentl 
a different view of the case, and if the question is pressed, 
perhaps we shall hear more on that point. The Works 
Committee put into their report a statement based on 
information derived from Sir Joseph Bazalgette, that if 
the outfalls were removed to Hole ny the capital cost 
would not be less than £3,725,000, while the annual 
expenditure, including the treatment of the sewage 
there by precipitation, would be £215,000. As this 
latter amount is nearly £100,000 more than the annual 
cost of the scheme which the Works Committee have 
recommended, and which the Board has adopted, it 
might be inferred that carrying the outfalls still further 
on, so as to reach Canvey Island, would exhibit a yet 
greater excess. A subsidiary topic is that which relates to 
the proposal of Mr. Johu Orwell Phillips to carry the 
sludge out to sea in the Beckton colliers, on their return 
voyage to the North. The Times has complained that no 
reference to this proposal is to be found in the report of 
the Works Committee. Had such reference been made, it 
is to be expected the Committee would have stated that 
Mr. Phillips’ proposal proved to involve a much greater 
outlay than was anticipated. Here again is a question of 
estimates, and the Board will justify itself by saying that 
it has to guard the pockets of the ratepayers, and therefore 
has to do its work in the cheapest fashion it can devise. 
Relative cost thus comes under consideration, and if it 
should yet appear that the Beckton scheme is cheaper than 
any other for the removal of the sludge, we shall doubt- 
less hear more about it, and we cannot say that we quite 
despair on that point. At all events, something must be 
done with the London sewage beyond what has yet been 
accomplished, and the Metropolitan Board is addressing 
itself to the task in a manner which shows that it has 





decided mpee a plan which it will carry out without loss 
of time, unless prevented by some interference from without, 





WAGES REDUCTIONS, 


MANUFACTURERS have only two ways of meeting foreign com- 
petition—reducing the cost of production and lowering wages. 
The first can only be accomplished by using the most perfect 
appliances which engineers can produce ; and perhaps there never 
was a time when the ingenuity of man has been so severely 
taxed in that direction as at present. Lowering wages goes 
steadily on, but it is becoming painfully evident that there is not 
much more to be obtained from the workmen. Employers com- 
plain of “Saint Monday” being still observed, and say the 
Belgian, French, and German artisans work longer hours and 
are more diligent while at their employment than the English 
workman. The latter is now beginning to ask why all the reduc- 
tions should be made at the tailend. He wants to know why 
managers and secretaries should not have a turn of the screw as 
well as himself. One company tried to revise all salaries over 
£100 a-year, and the result was not encouraging. Yet there 
must be establishments where there are cats which catch no 
mice, particularly in limited companies, where waste is more 
frequent than in private concerns. It is only fair if a stand-up 
fight is to be made against the foreigner that all the sinews for 
it should not be drawn from one class. Economical production 
is only possible where all lend a hand, and we should certainly 
be sorry to see any of our artisans reduced to the position of 
those foreign workers who are stated to make scythes for four- 
pence a day, and live on black bread and pudding. That is the 
point—the starvation point —from which spring disorder and 
revolution. 








LITERATURE. 


The Cost of Manufactures and the Administration of Workshops, 
Public and Private. By Captain Henry Metcatre, Ordnance 
Department, U.S.A. New York: John Wiley and Sons. 1885. 


Tuts book is interesting to English readers because it gives 
a glimpse at the manufacturing departments of American 
arsenals, and because also it touches on questions of 
administration which affect all manufactories, whether 

ublic or private. The author, an officer who seems to 

ave had charge from time to time of different workshops, 
and who dates the present book from Benicia Arsenal, 
California, is evidently one of those men who take a keen 
pleasure in abstracting and tabulating the various incidents 
and expenditures of factory working, and he has now 
published for the benefit of his countrymen the system of 
store vouchers, time-sheets, piece-work, and ledger accounts 
which he has elaborated and established. This he has done 
lucidly, not only by description, but by giving in his book 
facsimiles of the various time-cards, order-tickets, ledger 
entries, and other forms by which labour is saved and 
comparison facilitated. But in applying to private factories 
rules which may have served their purpose in a Govern- 
ment arsenal there are, inter alia, two main points of differ- 
ence, which must qualify any conclusions drawn from one 
to the other. One of these is the greater repetition of 
similar operations which generally pervades an arsenal as 
compared with a private factory; and the other is that the 
Government establishment is not working for profit, and 
therefore lacks that keenest of checks on wasteful or 
fraudulent administration which the self-interest of pro- 
prietors affords. The author himself remarks on both 
these circumstances, and some of his checks and safeguards 
are directed towards points where the systems of private 
and public factories diverge. Thus there are the much 
vexed questions of how to allot to each article manufac- 
tured a proper share of general expenses, and how much 
to allow for the depreciation of plant. In regard to the 
provision for general expenses, the choice among various 
methods must depend upon the nature of the work. Thus 
in America, as in England, some manufacturers allow so 
much per ton of materials or finished 8, and others so 
much per cent. on the wages paid. The former plan may 
be best where the cost of material is the chief item, but in 
engineering factories it is generally safest to allow for 
expenses a percentage on the wages, and those who investi- 
gate this method for the first time are sometimes surprised 
to find how large the additions must be. But the author 
adopts a third method which he has borrowed from 
Messrs. Sellers, the eminent tool makers, of Philadelphia. 
He adds for expenses according to the time employed on 
the job, whether the time be that of men or boys, high 
or low priced, on the assumption that the running 
expenses of a factory are a function of time. This theory 
needs care in. application, for we can see that if used 
indiscriminately it might lead to absurd results. In 
regard to deterioration of plant, although the author 
points out the necessity of an allowance on this head so as 
to prevent too heavy a charge coming on particular years, 
no system is suggested, and in a public factory where no 
liquidation or cessation of business occurs, the necessity for 
a precise method does not arise. 

Although the author’s ideas are often novel, and are all 
of them interesting, some of his methods appear over- 
elaborated and cumbersome, and we think he might learn 
as well as teach if he had an opportunity of visiting 
Enfield and Woolwich. Among the illustrations in the 
book is a wages table given graphically by lines represent- 
ing days and hours ene other lines representing 
rates of wages in dollars and cents. This plan will 
doubtless save time to those who are used to it, as com- 
pared with mental calculation with or without the aid 
of a ready-reckoner ; but we do not think it so good as 
that on the tabulated and revolving wages cylindeis 
used and sold by Messrs. Tangye Bros., of Birmingham. 











MILAN CATHEDRAL CoMPETITION.—Full iculars are being 
officially published by Sig. Hoepli, of Milan, of the conditions under 
which the international —_e for designs for a new facade 
of the Milan Cathedral is to be conducted and the character of the 
work. He is also publishing explanatory plates for the use of 
competitors. The first prize of 40,000f. will be awarded to the 
design considered best if it is also decided to be worthy of execution. 
a prizes of 5900f., 3000f., and 2000f. will also be 
awarded, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue twenty-seventh annual meeting of the Institution 
of Naval Architects commenced on Wednesday, under the 
presidency of Lord Ravensworth, in the Hall of the Society 
of Arts, John-street, Adelphi. There wasa fair attendance. 
The report of the Council was read, From it we learn that 
the financial condition of the Institution continues to be 
satisfactory. TheCouncil records with great regret thedeath 
of a most esteemed colleague, the late Mr. J. D’A. Samuda, 
who was for many years the vice-president of the Institu- 
tion, and had been treasurer since its foundation. He 
always took the deepest interest in the affairs of the 
Institution, and endeavoured to further its prosperity by 
every means in his power. A bio ama road notice, con- 
taining a sketch of his career and an account of his 
services, is published in the last volume of the “Trans- 
actions.” The Council endeavoured to show their respect 
for his memory by appointing a deputation, consistin 
of the President and Sir Edward Reed, mistenaniad 
by the secretary, to represent the Institution at his 
funeral. The new regulations for the correction of 
the reports of discussions, announced last year, have 
worked so well that the Council was enabled to issue 
the last volume of “ Transactions ” in two months after the 
meetings. The regulations will in consequence be con- 
tinued in future. In December, 1883, the Council received 
an invitation from the Board of Trade to nominate a mem- 
ber to serve on the Load Line Committee. As was an- 
nounced in the Annual Report for 1884, the choice of the 
Council fell upon Professsor Elgar, LL.D., who kindly con- 
sented to act, with the result expressed in the letter 
received from the Chairman of the Load Line Committee, 
which is appended to this report. The Committee sat for 
about a year and a half, and after taking evidence in Lon- 
don and at the principal outports, it finally reported to the 
President of the Board of Trade in August last. The 
tables of freeboard submitted with the report received the 
sanction of the Board of Trade and of Lloyd’s Register 
Society, and now form the standard by which the free- 
board of ships is officially regulated. It is gratifying to 
know that the Committee’s tables appear also to have been 
favourably received by the shipowners throughout the 
country, and that an important step has at length been 
taken towards the settlement of the load line question. 

After routine business had been transacted, Lord Ravens- 
worth addressed the meeting. He congratulated members 
on the satisfactory report of the Council which had just 
been read, He referred in feeling and suitable terms to 
the loss which the Institution had sustained by the death of 
Mr, Samuda, and went on to consider the depression 
which existed in the shipping trade, which was probably 
due in a large measure to the great number of ships built 
in 1881, at a time when trade was falling. We carry, how- 
ever, now as large a proportion as ever of the world’s mer- 
chandise, the returns of traffic in the Suez Canal last year 
showing that quite 75 per cent. of all the shipping passing 
through the canal was British. The falling off in the 
shipping business was not so much in quantity as in price. 
Freights were so low that it was nearly impossible to make 
shipping pay, but he might add that a natural law was at 
work which would soon have its effect. Thus, in the month 
of January this year no less than 10,000 tons had been 
taken off the register, and in February as much as 20,000 
tons. He added that a gleam of light came from the 
United States ; trade was improving there, and this would 
react, as it always did, on Great Britain. There was a 
chance, too, that the American Government would permit 
the purchase by Americans of ships in this country without 
— duties, and this would do good. On this point, 
iowever, we may say that although the purchase of ships 
by the United States might be of service to British ship- 
builders, it would be a bad thing for British shipowners. 
He then touched on the extending employment of 
steel, which he very aptly styled an “ irritable” metal, 
and he expressed a fear that too much was being expected 
of it. Bad times always stimulated science, and at no 
time had science done so much for shipping as during the 
last few years. He ventured to hope that Lloyd’s would 
see their way to modify the standard for basic steel, which 
was at its best when of the 24 to 27 tons quality, while 
ordinary steel was 28 to 32 tons. Referring to the triple 
expansion system, he said that 142 sets of engines have 
been built, and 100 sets are in progress. In ‘the Royal 
Navy the triple system was adopted in three new types, 
namely, fist, the Nile and Trafalgar class ; secondly, in 
the belted steel cruisers of the Aurora type; and lastly in 
the Rattlesnake class of torpedo catchers of 450 tons dis- 
placement, 2700-horse power, and 19 knots speed. Forced 
draught he felt certain was coming to the front, and 
would be universally adopted in a short time. He also 
alluded to the use of petroleum. The drawback to its use 
was that while it was more efficient than coal by 60 per 
cent., it was 100 per cent. more expensive. He ho it 
would never be used in men of war, as the explosion of a 
shell in a petroleum tank would lead to the most awful 
results. With references to the use of hydraulic ma- 
chinery in shipbuilding yards; the Load Line Committee, 
and the loss of the Oregon, he concluded a very admirable 
address, which was warmly received by his audience. 


The first paper read was by Mr. W. H. White, 


On THE Speep Triats or Recent War Surrs. 

The purpose of this paper is to place on record certain 
facts respecting the performances of some recent war- 
ships, and to illustrate the remarkable advances which 
have been made of late in the speeds attained by battle- 
ships, as well as in the design and construction of their 
propelling machinery. From the time of the Warrior 
onward for twenty years, the measured mile speeds of the 
swiftest armoured ships varied from 14 to 15 knots; now 
there are a considerable number of battle-ships afloat 
having measured-mile speeds of 16 to 17} knots, and still 
higher — are contemplated in the very large ships 
building by Italy, as well as in some armoured vessels of 
smaller dimensions building for European navies. Vessels 
of the cruiser classes recently completed have attained 





—_— of 18} to 19 knots when fully laden. In the Royal | 
avy, the new departure for battle-ships may be said to 
date from the period—1878—when the design of the | 
Colossus and Edinburgh was prepared. It was then | 
decided to ys a form of ship differing greatly from 
any that had been previously used. As the result of a 
careful investigation, it was anticipated that without 
exceeding the length of 325ft, which by common consent | 
had been accepted for first-class ships, a steam perform- | 
ance would be secured equal in economy to that obtained | 
on the Warrior with a length of 380ft., when steaming at | 
full speed. The selection of the form finally adopted, and | 
the estimate of the engine power required were entirely | 
based upon an analysis of the steam trials of earlier ships. | 
After the sheer draught had been prepared, the usual | 
model experiments were made at te 
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TABLE I.—Particulars of Vessels. 


extending, in a very remarkable manner, the results 
obtained in the Edinburgh. Table 1 gives the principal 
dimensions and particulars of the Warrior, Bellerophon, 
and Hercules, together with those of four recent ships : 
the draughts and displacements are those corresponding to 
an average on the steam trials, which will be mentioned 


hereafter. The Warrior, Bellerophon, and: Hercules have 


single screws. The othere are twin-screw vessels, The 
Edinburgh, Collingwood, and Howe are identical in under- 
water form. The Howe was tried at her designed load 
draught, but the other two were at light draught. In 
Table 2 a the principal particulars of the speed trials 
of the ships mentioned in Table 1; and in Table 3 
appear particulars of their machinery and screws. 

The relative performances of the Howe, Collingwood, 


orquay, the results and Edinburgh deserved brief consideration, They were 
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| F | | 
| perpendiculars. Breadth extreme.| Mean draught. | sttadnatdien. | Displacement. | Wetted surface. 
Ss feet. feet. ft. in. square feet, tons. square feet. 
Warrior ... 380 5 25 114 1219 8852 | 30,200 
Hercules 325 59 24 8 1313 8676 28,000 
Bellerophon ... 300 56 24 2 1200 7319 | 25,560 
Edinburgh 325 68 22 94 1287 7750 28,000 
Collingwood ... 325 68 23 9 1354 8200 | 98,700 
Howe 325 68 | 2% 8 1557 9637 31,000 
Imperieuse 315 61 | 410 | 1276 7573 28,480 
| ; ares F ’ 
TABLE Il,—Particulars of Steam Trials, 
| | | 
M Indicated | me lutions. M.S. x V3 | Dj x V3 
Proms Displacement. enpentrans |Mean per min. Speed. ~ LEP. ie 
ft. in. tons. knots. 
: 25 11) 8852 5469 54°25 | -14°356 659°4 231°5 
Warrior Ea 25 11 8852 2867 44°5 12°174 767°1 269°3 
25 11 8852 1988 380 =| 11°04 824-9 289°6 
24 8 8676 8529 71°51 14°691 | 488°1 157°0 
Bellerophon “9? 7319 6000 72°92 13°874 | 534°1 1678 
| 
( 2 94 7750 6754 87°23 | 15°991 || 779°0 | 237°0 
Edinburgh , 22. 8 7690 2537 62°33. | ~ 11°961 “| 862°0 262°8 
” ) 22 st 7710 | 1508 51°19 | 9°849 811°6 247°3 
\ 22 «83 7710 815 41°05 8097 | 834°4 254°2 
( 3 6 8080 9573 95°57 | 16°844 |  666:4 201°0 
| = R = = ao 16°602 | 740°3 222°3 
bead a } “47 16°051 | 795°3 238°6 
Collingwood” ... | 8 8280 3040 65°67 12-621 903°3 | 2706 
| 23 11 8280 1597 52°18 10° 236 917°2. 274°8 
{ 23 il 8280 803 41°31 7°988 867°2 259°8 
( 26 «8h 9658 11,613 107°24 | 16°923 651°0 189°3 
| 26 68 9637 8230 97°22 15°873 756°6 220°1 
Bee ra? Sa, a Aa a 26 8 9637 4099 79°15 13°386 9111 265-0 
| 26 «8 9637 1709 59°91 10°250 981°1 285°4 
\ Y a 9637 1150 50°93 8°938 966°7 281° 2- 
: 5 2% 0 | 7645 ,| 10,184 87:97 17°213 644°5 194°3 
imperjonss “YL 94 10 | 7573 1567 47°89 10°096 837°9 | 253°2 
| 
* The pitch of the propeller was reduced from 18ft. 10jin. to 17ft Gin. on the trial at the highest power, viz., 9573 ILH.P. 
TABLE III.—Particulars of Machinery and Screw Propellers. 
| ; | $6 
8 bes E é In vidal eee particu- 3. 
| E 2 33 2 lars are given for one ecrew only. 3s Ra 
| . = = Fee 
| 3 8 Description of a $ ge s Piston Revolu- g s o. Slip per | Weight of 3 S32 
| $5 engines, S3| gs © speed. tions. | § gl ag cent. | Machinery. 3 23 
§ z7| sk | 3 | 2 pit, «88 3S aa 
3 §| Fe & E PE 28 
| & mre. a A a -1 E 
een i — oe a 
|Ibs.| Inches. ft. in. <i e.. ft. in. ft. in. Tons. 
Single screw 
Warrior .| 5,469 horizontal trunk | 22 | 2=104 4 0 435 54°25 24 6 30 0 2 116 10°62 884 61 
| jet condenser. | ie | (present 
j j weight, 
| Single screw 1016 tons.) 
Bellerophon | 6,000 horizontal trunk | 30, 2=104 4 0 583 72°9 |23 6 20 1 2 {105 4°01 895 6°6 
surface condenser. | | | | (present 
| | | | | weight, 
| Twin-screw 2-52 | | | 
Collingwood | 9,573 vertical compound) 90 ree |3 6 669 95°57 |18 Of 17 6 4  88°3 205 Neg} 1244 77 
\3cylinders each set | (Originally | | . 
| | set at | 
| (9_bh 18ft. 103in.) | | : 
Imperieuse...| 10,184) do, do. | 90 {io7 40 704 87°97 18 2 22 Of 4 | 87°04 10°12 1266 8°04 
| i | 
Howe... ... 11,613 do, do. | 90 {3c (3 9. 804 107-24 /15 6 19 5 4/725 17°64 | 1152 10°08 











proving somewhat better than had been previously 
estimated. No change was suggested in consequence of 
the model experiments, which amply confirmed the antici- 
pation that the form selected, besides being as easily 
driven as the Warrior up to 144 knots, would also be very 
well adapted for much higher speeds. After careful con- 
sideration, it was decided to hold in reserve for the new 
ships any gain in power and increase in speed obtainable 
with forced draught or assisted combustion. This decision 
has had the result of giving to all the ships thus treated 
speeds exceeding by a knot, or a knot and a-half per hour, 
the speeds with which they were publicly credited at the 
time of their design. The form selected for tae Colossus 
and Edinburgh was adopted also for the Collingwood and 
five other vessels of the Admiral class, before there was a 
possibility of making any speed trials by which to verify 
the estimate. It would be seen, therefore, that the experi- 
ment made was on a very large scale; and there were not 
wanting those who anticipated possible failure. The 
matter was placed beyond doubt by the trials of the Edin- 
burgh made in September, 1883, and the trials which have 
followed with the Colossus, Collingwood, Rodney, and 
Howe, have heen equally satisfactory, confirming and 


tried at different draughts and displacements, and in the 
| case of the Howe there was a further important change in 
the diameter and blade area of the propellers. The 
| Collingwood and Edinburgh were practically identical in 
their performances up to the maximum speed—16 knots— 
attained by the latter ship. The Colossus on her trial 
eo repeated the maximum performance of the 
dinburgh, but being a sister-ship she was not tried pro- 
ressively. The Collingwood had been designed to be a 
not faster than the Edinburgh, with natural draught, and 
forced draught fittings had been applied to her, so that it 
was anticipated she would develope about 9000-horse power 
with her stokeholes under pressure. On the first trials 
with the screws set to a pitch of 18ft. 10}in. the 
maximum power indicated was rather under 8400-horse 

wer, with eighty-nine revolutions and a s of 166 
nots. It was evident, however, that a change in the 
propellers was necessary if the full steam-producing power 
of the boilers was to utilised by running the engines 
faster. As an experiment the pitch was reduced to 
17ft. Gin., the revolutions increased to 95°57, and the indi- 
cated power to 9573-horse power, but the speed was only 
increased to 16°84 knots. It became obvious, therefore, 
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that a radical change in the propellers of the Howe was 
required, if the much ter steam-producing power of 
the boilers in that aA gene to be utilised in adding to 
the speed of the ship. It was hoped, as the result of 
experience, that by running the engines at a higher speed 
over 11,000-horse power would be indicated on the Howe, 
and from the ingwood’s trials if; was evident that 
smaller screws must be employed. The change made is 
indicated in Table 3. The diameter was decreased from 
18ft. to 15$ft.; the blade area was diminished by about 
18 per cent.; the pitch was slightly increased. With these 
propellers the engines of the Howe ran at..107 revolutions, 
and indicated nearly 12,000-horse power, driving the 
vessel at a speed of 17 knots. On reference to Tables 2 and 
3 it appears that the Collingwood’s larger screws as first 
tried were rather superior in performance to those of the 
Howe for speeds of 13} to 16} knots; but at the higher 
— the Howe has the advantage, and this is true 

so for lower speeds than 13 knots. For all prac- 
tical p therefore, the change made in the Howe 
was a decided improvement. Table 3 contains some 
interesting data showing how the ratio of weight to 
indicated horse-power on the measured mile trial has 
altered from the time of the Warrior onward. Since the 
time of the Warrior there has been a constant series of 
additions to the items of auxiliary machinery, pumping 
—— &c., included under the head of machinery in 

-M. ships, so that the actual reduction in weight per 
indicated etenl wer is greater than would appear from 
the tables. oy ton of weight gave 6-horse power in the 
Warrior, 63 in the Bellerophon, 7? to 8 in the Imperieuse 
and Collingwood, and 10 in Howe. I know of still 
— developments of power in relation to weight as 

ving been actuallv realised, and in many ships now build- 
ing for the Royal Navy more sanguine expectations are 
likely to be fulfilled. Merchant ships are built and 
engined for the purpose of steaming continuously at 
certain maximum speeds. War ships, on the contrary, 
ordinarily cruise at very low speeds, and yet must possess 

wer to attain high speeds when desired. The per- 
Seauuien of the Howe contained in Table No. 2 will 
illustrate these remarks. At her full speed of 17 knots on 
the measured mile, this ship, with 107 revolutions, deve- 
loped 11,600 indicated horse-power. Her engines, boilers, 
and propellers had to be made such as would enable these 
conditions to be fulfilled. On ordinary service the Howe 
would probably steam at from 9 to 10 knots an hour. 
Her engines make 51 revolutions, and develope 1150-horse 
— or 9 knots, the corresponding figures for 10} knots 

ing 60 revolutions and 1700-horse power. As a rule, 
therefore, the Howe would not require to use more than 
one-tenth of the full power which her boilers are capable of 
producing. It is clearly of the test importance that 
the power n to give her the high speed, at 
long intervals and for comparatively short periods, should 
be secured with the least expenditure of weight consistent 
with assuring the maximum performance under special 
circumstances. The maximum power obtained with forced 
draught and an air pressure not exceeding 2in. of water 
has varied from 40 to 50 per cent. of increase above the 
maximum power obtained with natural draught. The rate 
of consumption of coal per indicated horse-power with this 
type of boiler has been about 10 per cent. greater than the 
rate of consumption with natural draught and full power. 
The increase of power, wang on. | about 45 per cent., has 
been obtained by burning about 60 per cent. more coal 
than with natural draught. With the steam blast as for- 
merly fitted, about 20 per cent. increase on the natural 
draught power was obtained for an expenditure of 40 per 
cent, more coal. On the basis of the measured mile per- 
formances, the Warrior, with a coal stowage of 800 tons, 
could steam a little less than 3000 knots at 10 knots in 
smooth water. The Howe starting with 800 tons could 
steam twice as far as the Warrior at that speed. At 
14 knots the Warrior could cover about 1100 knots; the 
Howe about 2500. Asa matter of fact, the coal bunker 
capacity in the Howe is 50 per cent. greater than that 
in the Warrior, and the figures just given, therefore, 
have to be increased 50 per cent. in favour of the Howe's 
“coal endurances.” Speaking generally, the Howe can 
average about three times the distance which the Warrior 
could cover before her coal supply is exhausted. These 
facts are stated simply as indicatious of the great p 
which has been made in coal endurance concurrently with 
increase in speed. The sources of economy in the modern 
ship are too well known to need comment. 

It might be interesting to add in connection with the per- 
formances of these high speed twin screw ships, that a 
comparison of the results of model experiments with those 
of measured mile trials, shows the ratio of effective to indi- 
cated horse-power to vary from 48 to 53 per cent. at the 
maximum speeds attained. The effective horse-power is 
taken on the naked hull, excluding the resistance due to 
shaft tubes, struts, &e. Without entering into any dis- 
cussion of the relative efficiency of single or twin-screw 

pellers, it may be stated that these percentages show a 
high de of efficiency in recent twin-screw shi 

The discussion which followed was not worthy of the 
paper. Sir Nathaniel Barnaby ex his opinion that 
speed could be purchased too dearly in large ships, which 
would never have to run away from an enemy, while it was 
of vital importance in small men-of-war. He was followed 
by Admiral Sir John Hay, who disagreed with him. 
Admiral Freemantle followed Sir John Hay, and also 
held that speed was essential. When an at was made 
by torpedo boats on an ironclad, the latter should run 
away, pelting the torpedo boats with her machine-guns. 
He found that if the poe boats began their attack at 
1500 yards, if the ironclad could steam 15 knots while the 
torpedo boat steamed at 20 knots, the latter would be kept 
under fire for no less than six minutes before nd could 
attack. Mr. White having replied, a vote of thanks was 
passed, and the meeting adj urned for luncheon. 

On resuming, Mr. J. H. Heck, of Lloyd’s, read a paper 
Ox an ImproveD MecnanicAL Metuop ror FInpIxe 

THE STABILITY OF A VESSEL. 


The system devised by Mr. Heck consists in making a 





wooden model of the ship by cutting out twelve boards 
representing twelve cross sections to scale, and screw- 
ing them together as in the diagram. This is then secured 
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under ascale beam; inclined at different angles to the beam, 
and immersed in a tank of water, as shown in the diagram, 
where the model is seen upright. The author explained 
by the aid of his apparatus how calculations were made. 
The time required to make a model is about six hours, and 
to make a complete set of calculations with its aid about 
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nine hours. The author said that he hoped greatly to sim- 
ved his apparatus. He had, indeed, obtained very satis- 
actory results with a cardboard model, and a small Senos 


weighing only a few ounces. 

The Tecakien was opened by Mr. Denny, who paid a 
high and well-deserved compliment to Mr. Heck’s 
ingenuity. The whcle history of the elaborate methods 
of making such calculations as those simply effected by 
Mr. Heck’s apparatus, was rendered useless by that appa- 
ratus, since these methods would no longer be used. An 
almost unskilled man could make in nine hours calcula- 
tions, which, conducted in the ordinary way, would occupy 
a skilled mathematician not less than a fortnight. It was 
worth notice that French shipbuilders relied entirely on 
numerical methods, while practical England was always 
scheming something which would save time and figures. 
Mr. Martell spoke highly of Mr. Heck’s instrument, and 
urged that it should be supplied to captains of oy who 
ought to be taught its use. He was followed by Mr. 
Benjamin, who urged that an error of 2 per cent. might be 
caused by the circumstance that the model was made up of 
a series of steps or thicknesses of wood instead of having a 
uniform contour. It would be of no use to captains, 
because it could not take account of cargo, the centre of 

vity varying with the nature of the cargo. Mr. 
hénheyder on the suggestion that the apparatus could 
be improved by making the fulcra to shift instead of 
having to shift the whole balance end for end, which was 
now necessary. 

In replying, the author stated that a continuous model 
had been tried, but that its use introduced errors of greater 
magnitude than those it was intended to avoid, and that, 
as a matter of fact, the calculations of the old kind, of any 
two individuals equally skilful, seldom agreed within 2 per 
cent, what naan bo termed the personal equation affect- 
ing the result. A vote of thanks having been passed, a 
paper was read by Mr. C. E. Stromeyer, of Lloyd’s, on 


A Srrarmn INDICATOR FOR USE AT SEA. 
The principle of this instrument od be briefly described 


thus :—Two A Bare held together by sprin One 
. cor Bi is fixed 

atoneend;the 

other B by its 

B A opposite end. 








c Between the 
two is interposed a wire at C, to which is fixed a light 
pointer. If the bars move on each other under strain, the 
wire is caused to rotate on its axis, and the pointer goes 
round on a dial. The wires are of hard steel, much finer 
than a cambric needle. With this apparatus the inventor 


had made many investigations which led to some very | gf 


—— results, which, if they are confirmed, will throw 
a eal of light on steel failures. The author referred 
to an instrument now about five years old, based on a 
phenomena called the interference of light. A similar 
method had been adopted by M. Fizean to determine the 
coefficients of expansion of solids; so sensitive was it found 
to be that he could easily measure the different rates of 
expansion of the various axes of crystals with an accuracy 
which reduced probable errors to 1 per cent. This extreme 
sensitiveness compelled the author to use only or short 
spanned instruments—}in. to 3in.—and they could there- 
fore not be used to ascertain the average strains over long 
spans, but only to investigate local changes of strains. 
But for this purpose no othermethod could give more accu- 
rate results. The discoveries he made are the following :— 
The circumferential strains are not uniformly distributed 
over the lengths of boiler shells, they are near cir- 
cumferential seams than in the centres of plates, and are 
considerably less near the ends where the shell is 
rivetted to the flat end A little reflection would show 
that this is only natural, and he thought that some engineers 





who, independently of his experiments, had arrived at 
the same conclusions, argued that the circumferential 
seams should be looked upon as strengthening rings, and 
that therefore a shell is really stronger than the ordinary 
calculations would show it to be. Now although he granted 
the correctness of these views, further experiments had 
shown him that these circumferential seams are a source of 
weakness, for he had found that the local strains in the 
solid plates on either side of a lap joint are four to five 
times greater than the ordinary calculations suppose them 
to be, or about eight times greater than in the er parts of 
the solid plates, so that one could almost expect these points 
—ad joining the lap joints—to tear long before the jointshave 
Leenstrained totheir utmost. This probably accounted for the 
tearing of solid plates when boilers were burst experimen- 
tally. It usually happened that both the lap joint and the 
solid plate tear instead of only the former. In future cases 
it would be interesting to know whether the fracture com- 
menced in the centre of the seam, where it is unsupported 
by the adjoining strakes, or whether it started in one of 
the adjoining solid plates. An examination of the frac- 
ture would show in which direction it travelled. Feathery 
groupings of the crystals would indicate that direction. 

he same phenomena of severe local strains were observed 
on a ship’s side; it was found that they were about 
twelve times greater poe above or below the butt 
straps than anywhere else. The reason was not far to 
seek. The seams, especially single butt strap joints, were 
far more elastic than the adjoining solid plates, and the 

reater part of the strains naturally got thrown on the 

tter. verting to the case of the boiler, it had often 
occurred to him whether the shells would not be stronger 
if the longitudinal seams were carried from end to end, as 
is sometimes done in donkey boilers. 

He had been forcibly reminded of this on one occasion 
while measuring the strains on an arched wrought iron rib 
of a bridge while it was being tested with proof loads. 
Nine instruments in all, viz. three at three different cross- 
sections, were attached to the top, bottom, and centre of the 
web—the section was I—but all on one side, so as to guard 
against interference from the wind which was blowing on 
the other. The span of each instrument was 10ft., and as 
vertical angle irons were fitted to the web the instrument 
had to be fixed 3in. away from it. Consequently any 
slight tendency to buckle, due to the centre of web and 
effort not being identical, would be greatly exaggerated. 
This would chiefly affect the mean stresses. This had not 
occurred to him while making the experiments, and he 
was therefore greatly surprised to find that although the 
readings of the three instruments at each section agreed 
amongst themselves, and although the centres of efforts at 
these three sections agreed absolutely amongst each other, 
the total thrust was decidedly different at the three 
sections, and differed seriously from the calculated one. 
The author described at length the results he had obtained 
concerning the launching strains of the s.s. Ida and Alba- 
tross, and the method of measuring strains in a ship at 
sea. 

The discussion which followed was of little interest. 
Mr. Biles considered the instrument one of great value, 

iving as it did real information about strains, instead of 
eaving us depending on calculated results. Mr. Ramage 
took occasion to say that the question raised only con- 
cerned Lloyd’s, as shipbuilders had nothing to do with 
strains; they had only to satisfy Lloyd’s and their part was 
done. Mr. Corry, of Lloyd’s Committee, very naturally 

rotested against this theory. He pointed out that ship- 

uilders ought to aid Lloyd’s in every way in their power. 
Mr. Inglis held that the instrument would prove useful, 
as enabling calculations to be tested for accuracy. Mr. 
Denny availed himself of the opportunity to attack 
Lloyd’s, and to protest against the shipbuilders of Great 
Britain gree Lloyd’s to attain a supremacy over 
them. In the talent of very young men he saw their hope 
of protection from Lloyd’s. 

After a vote of thanks had been passed the meeting 
adjourned ; the annual dinner taking place in the evening 
at the Holborn Restaurant. Yesterday—Thursday— morn- 
ing, three papers were read on steel, and followed by an 
interesting discussion. In the evening “ Forced Draught,” 
papers by Mr. Sennett and Mr. Howden were read. 








LAUNCHES AND TRIAL TRIPS. 


On April 3rd Messrs. Oswald Mordaunt and Co. launched, at 
Southampton, an iron sailing ship of about 2730 tons net register, 
built for the Ellesmere Shipping Company, and of the following 
dimensions :—Length, about ft.; breadth, 45ft. 3in.; depth of 
hold, 24ft. llin. The vessel is full-rigged, having four masts, the 
top masts and lower masts being in one; built to class 100A 
Lloyd’s. She has a turtle back aft, long bridge deck amidships for 
accommodation of first-class ngers, captain, and ofticers, sail 
room, apprentices and crew in fore end of same; whilst on 
bridge deck a large deck-house is fitted for chart-room and wheel- 
house, having flying bridge extending to ship’s side. Large deck- 
house is fitted forward for engine-house and galley. Two steam 
winches are fitted for the rapid loading and yey of cargo; 
long poo ef forecastle for working anchors, with lighthouses at 

ter end same, with lockers, &c., underneath, Four water- 
tight bulkheads are fitted, and two sets of main pumps, The 
vessel has been built under the superintendence of Mr. Jackson. 

On Wednesday, April 7th, Messrs. Head and Riley, Groves Ship- 
yard, Hull, launched an iron steam trawler, the Camenes, length 

ft., breadth 20ft., depth of hold 11ft. Mr. Wales, of Hull, is 
supplyin, her with engines and a steel boiler; size of cylinders 
17in. 34in., with a stroke of 2lin., and a boiler pressure of 
901b. per square inch. The vessel, which has been built for 
Messrs. » Leyman, Cook and Co., will be fitted out for deep 
sea gg powerful steam trawling winch will be ee by 
Messrs. and Menzies, of Hu Emerson, Walker, and 
Thompson Bros.’ patent windlass will be fitted on the forecastle, 
and Archer’s patent steering gear on the bridge. 








BARBED FEencING.—The manufacture of this fencing is one of the 
most remarkable of trades, inasmuch asina very few yearsit has grown 
from nothing into a prodigious output. In their catalogue relating 
to this fence Messrs. Richard Johnson and Nephew, of the Brad- 
ford Ironworks, Manchester, say that while in 1873 the first defen- 
sive wire fence was made by an Illinois farmer who fastened to his 
wire fence strips of wood with wire points, this being improved by 
another farmer, and 300 tons made in 1875, no less than 120,000 
tons of this barbed wire fence produced by automatic machinery 


was made in 1883, and has vastly exceeded this the lagt two years, 
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where the abscissze represent ratios of heating surface in square On these assumptions, the funnel temperature being given, ard 
FORCED DRAUGHT.* feet to fuel per hour in lb., and the ordinates percentages of | the specific heat of the products of combustion being taken at ‘242 
By JAMES PATTERSON and MaGNus SANDISON. efficiency. The u curve is for forced and the lower for natural | throughout, the weight of air has been calculated. Thus, take for 
Tuts paper is intended to o bring betewe the Institution the padvan- a 4 Phe ts) > ena mee yo oe of pcre mem example experiment 10 in Table 1— nen 
pegs ney Per reed wy more especially in ite Sepitention to the | for the combustion of the fuel, the air of dilution being rr by 9» Miscellaneous loss = = 
merchant navy, and to show that economy is not incompatible agen ot ge (pore 18 poy . Ned » Fannel loss = 
_ a oaey eae cies ane m. . tthe fo draught is that due to the blast of a locomotive, and, Total heat of combustible = 1°00 
a gone over may lack freshness. It is hoped, however, that | unfortunately, there is a dearth of experiments on fan draught to| Let x = lb. of air per lb. of combustible, 
err line of forced, contrasted with natural draught, in its | Compare with it. then (x + 1)°242 x (630 deg. — 50 deg.) = 966 x 16 x ‘23, 
6 ie a < woe hee poe A number of experiments, principally natural dra\ have been . a+1= 25, 
sbeorellasl and, genstlenl “Naaesle 90: cuptiet, te Se See ont! wbchahs checks Go paueatags af ar by tte fomeins in| sod 2 = 23ib. 
ae oes discussion. which it will be seen that there is a close agreement in many, but tabulated as 244 Ib. of air per lb. of combustible. ; 
» The quickening or strengthening of the natural draught of the | in, others » cons ~ 5 IS Fa ed ey Siete departs furthest 
funnel by ae mr = ol po ve > Pp i 1865. , on & hi ~ tal return-tube boiler, a reper’ fron the normal quanti . Lae 
prorte S an a fan, or other tiewtir is employed to | Of which is to be found in Wei ’s Manual of the Mechanics of | Let us now examine those experiments—also from Table 1—in 
fS ree the air through the furnaces, whether the method of closed | Zngincering. Table No. 2 is from the experiments made in 1881 | which the ratio of heating surface to fuel is constant and ual to, 
stokehole or closed ashpit be that adopted. It will be seen at the | 0 the boi for the Kimberley Waterworks, and reported in | say, 1°5; thus eliminating the effect of that ratio on the efficiency 
outset that, so far as the strength of the draught is concerned, | Zngineering of 3rd March, 1882. Table No. 3 is from the well- | in making our comparison. It is scen at once that ost invari- 
there is no hard-and-fast line between forced and natural draught, ; ; . ; : 
but that, as a matter of fact, they may and do overlap each other. TaBLe No, L.—Natural Draught Experiments on a Horizontal Return-tube Boiler at Philadelphia. 
Broadly s ing, however, the force of the draught is the distin- 
guishing feature, a | | 3 4% | 
The fieroer n is attended by many advantages, , Bu 2 a 2s T = 8 4g PY? 3 
varying in number and importance with the different methods of | 3 €3 2 E 3 =| 3 E < g x Pe st g~ Ss 4|s F 
applying the draught. These advantages are so great that it has ¥ g BL 2 3 3 | 4 sels § a aces a9 eee 
been predicted, and the writers believe, that forced draught, in a 28 sig |ga=i| 88 (3° ii S52 | ,,,Funne sz S830 gE BE ee Date. 
some one of its forms, is destined ere long to supersede almost (By Oe sig er) 3 aid BAG mpersture. | 24 zwes S 3 re 
entirely the use of natural draught. Indeed, the improvement of 3 | = |? |\3 §| 32 | 22 g 334 8 23 & £ 
the boiler as a steam generator, by the use of forced draught, bids ma | A sl igs 3 2 as goa 2s 5 A 
fair to eclipse what has been done of late years, by increased pres- | | a 3 as 
sures and expansions, to improve the engine as a steam user, The | —~————-—— = : - ; a a = 
ne my = the single-cylinder om Ngee emg A gon 1 | 2 | 8| 4 5 6 7 8 9 10 1 8 
to She Siyee expenmen engine oe ‘oe been | 59 | 63s . 17 |21 | 11°57] 1°53 | 12°77 16 | °798 |-13°5 |-16°3 | 4 of tubes pl 1865-66 
gradual, but, in the end, increased economy has been attained | 47 | 959 * doa | 886 fates| dass | err | 12-75 ar ag 16 | -797 |-10°4 |-18-7 | Boller as built. a i: 
with decreased weight. The design of boiler also has developed to| 63 | 326 |,, | 9:1, 88 j2i°8| 2°43 8:7 13°6 883 18 | -85 |- 5:1 |-20°6 | 8 upper rows of tubes plugged.| __,, 
meet the requirements of the higher pressures, but, as compared | 61 | 482 |,, | 13°4 | $10 |21°4 8°62 | 1°55 12°28 | Lead melts 19 ‘767 |- 9°6 iy 2 — ” ” 
fer a has been done to increase its efficiency or . | 950 |» a 4 te pie “ +4 + ie es =, 72 4 oe os Boiler as “- = 
“3 recros : mel a Ne * | 507 |19°5! 14°09 | 1° 11°72 elt] 21 | 733 |- 1°3|- 5°8|Ferrulesin tubes -. .. ..| 45 
Foremost in the effects of forced draught is the increased rate of | }5| ” » ) ™ | gor {is-6l 16°69 io 9-96 a "l Gel 46 |. 44841... a: 
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Renbane od Mr. D. K. Clarke. ‘Soe eee by their TABLE No. IIl.—Average of Best Results of Fletcher’s Experiments on Stationary Boilers at Wigan. 
authors to be Se geen. accurate in a certain number of cases, as 
published in their respective manuals. The force of the draught g ¥ . g | 3 “3 em | Se : nn! P 
cons not outwardly appear as a factor in Mr. Clarke’s formula. £3 3 4 7 # 4s 32 4 382 .| a8 43 SES a 
rofessor Rankine, on the other hand, separates forced from zp 2 5 5 3 g3 Seg 33/8! Exes <3 = ages gE gigs 3 ae 
natural draught by the introduction of distinguishing constants, x8 ce % || ‘3s Ss é 2 Sivoo Ss (Suess |= 8 E |S Remarks. te. 
and bases his formula on the two fundamental principles that :— § = 1c) = Slt 28 3% a8 aa 3 72 as| 88 | #2 ePse bs Z bs 2 
(1) The smaller the quantity oo ar oe und of fuel the 3 gjo|* & aa 53 |A ae a ng et A 
higher the temperature of the fire; and that (2) the ter the 24 & id 2 A s | 
difference between the temperature of the fire and that of the | —— —— | 
water the greater the efficiency of the heating surface. 1 L 3 4 5 6 7 5 9 10 il 12 3 | 15 16 
For facility of reference the formule are subjoined :— 21 85°8 | | | Not 
D. K. Clarke 751 & 526 | — 20°05 1°427 10°77 _ 21 ‘737 | - 8°7 | calcu- — 1867-8 
Ww acne + Be 81°5 | 33°8 | | | lated. 
Where 
ia ee a ee ee Ta aoeie bine Ln ter comcenh ak | co Games Dak alee emeitand ti ea keen eae 
= 1D. ers -68, e le is i. of ex ° 
r = ratio of heating surface to grate area ” a inasmuch as it represents the mean of the best ts of a large | ments. In these the ratio of square feet of heating surface to Ib. 
@ = a constant, specific for each kind of boiler = 016 for marine | number of trials. The experiments from which Table No. 4 has | of fuel consumed was never less than 3°6 and rose to 161. The 
boilers : é ___ | been compiled are also well known, being the Admiralty trials of | efficiency, however, was not proportionately increased, and indeed 
B =a constant, specific for each kind of boiler = 10°25 for marine | Thornycroft’s torpedo boat boiler in 1880. Table No. 5 is from the | was ished, which seems to be amply accounted for by the 
boilers same series of experiments as Table No. 1, but is separated from it, | excess of air in each of the cases, 
Thus the lb, of water evaporated from and at a steam jet or fan having been used. There are few recorded e: ents on fan draught, and these 
212 deg. F. per lb. of fuel = , on To scot sn at the efficiency in column 12 the calorific value of the | are under unfavourable conditions ; two sets have been tabulated 
— aie fuel had to be assumed, except in the case of Table No. 2. Ith in Tables 4 and 5. In these the percentage of error is calculated 
ar? however, in each case been taken with due regard to the quality o' the natural draught formula, and it will be noticed that a 
“wom - +B coal, as published with the ents, Another point to be noted | the efficiency of most of them is higher than that given by the 
¢ is that in Tables 1 and 5 combustible is taken instead of coal. No | curve, yet it is not nearly so high as oe whee manent Se Capoetad 
and the efficiency = wxl00 doubt this is the more correct com but, as in the others the | from the forced draught curve. This may unqu ly be 
calorific value of fuel. coal used was of good quality, the percentage of refuse would be | attributed to the quantity of air used pound of fuel; and it 
: i be wo suppl red 
Rasktae small, and the error consequently inconsiderable, Columns 13 and | follows, that unless fo draught can be so supplied as to reduce 
a ‘ 14 are percentages of error by Rankine’s and Clarke’s formule | this quantity of air to 18 lb. ee pound of fuel, or even less, there 
Efficiency = pies respectively. It occurred to the writers that the error in some of | will beno marked increase of efficiency of heating surface due to 
S+AF, the cases might be explained were the quantity of air used per Ib. | it. This can only be attained by proper proportions of thickness 
Where S = total heating surface, of fuel known. Unfortunately this has not been recorded, except | of fire to force of draught. Refer, for instance, to the well-known 
»  F = total fuel in lb. per hour, in the case of Mr. Fletcher's experiments, This quantity has | experiments on Thornycroft’s boiler, on Table 4. The air per 
», A=‘5 for ordinary convection and chimney draught, accordingly been approximated from the temperature of the pro- | pound of fuel isin each of them considerably more than 18 1b., and 
ef »=3 pe ” and Peewee Bee's g ducts of combustion on leaving the boiler, and the results thus | the efficiency is comparatively low, and in the case of Experiment * 
” B= 14 Re oe and chimney draught, obtained are given in column 11 of the tables. The total heat of | lies on the na draught curve. On comparing columns 1 
ee Ett. ° Guba aee, the fuel i supposed to be divided into throe portions, vz.»—(1) that | and 12 it might at fist sight be thought that the increased si 
: , . . i } su was advan is not so. e 
A graphic representation of this formula is given on Diagram No.1, | Sarried up the funnel by the products of comibestetes ‘and (3) a loes | column 12 is total , and includes the effect of the amount 
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Aa that Rankine’s curve fairly represents the increased | 
efficiency due to the greater ing surface, 

the effect of the air supply. It will thus be seen, that as the air 
per lb. of fuel diminishes, the-efficiency rises above the curve, or, 
in other words, is in . In Experiment D the increase is as | 
much as 16} per cent., and there is no doubt that had the designers | 
been able to provide for a fire two or three times the depth of that | 
used—namely, 5}in. to 14in. in the thickest and 3}in. to Yin. in the | 
thinnest fire—the air per lb. of fuel might have still further | 
diminished, and the ge increased. Table 5 | 
gives a set of experiments in which, judging from the coal consumed | 
per square foot of grate, the force of the draught has been 
much less than in the preceding; and a glance at the results wi 
show that the same conclusions may be drawn from them, while, | 
ee 

This question of air per Ib. uel for different thicknesses | 
of fire and force of draught is one of cocciiahcdpipestanse in con- | 
nection with the economical introduction of draught that it | 
may be here suggested that this itution undertake some experi- | 
ments to determine their proper relations. These would not | 
necessarily entail any extravagant outlay, no boiler being required. | 
If, however, a boiler were available, the investigation might be | 
profitably extended to embrace the tive efficiency. 

The best combination of the foregoing principles, viz., smaller 
grate, increased efficiency of heating surface, and the utilisation of | 
the waste heat to heat the incoming air, can only be determined | 
by direct experiment. | 

For the purpose of comparison, four steamers have been chosen, 





column 13 will show effi 


excepting the reduction of the grate area to 45°5 square feet. The 
i by Rankine’s formula for forced draught is 84°4 per cent. 
being 13°4 per cent. increase. This, however, has been taken at 
only 10 per cent., including 1 per cent. for driving the fan—being 
equal to 10 indicated horse-power—leaving 81 per cent. net effi- 
ciency. The funnel temperature calculated as before, but taking 
18 lb. of air instead of 24, is— 
(18 + 1) "242 x a = 14 x 966 x ‘14, 
.*. © = 412 deg. rise of temperature. 
and x + 50 deg. = 462 deg. funnel temperature ; 

a temperature to obtain which by natural draught would necessitate 
a heating surface of 4064 square feet instead of 3460 square feet. 

The boilers for No. 3 ship are 11}ft. diameter, by 104ft. 
long; the heating surface and steam space being practi 
the same as before. Ample grate area, with a consumption 
of only 321b. per square foot, is obtained in four furnaces with 
bars 4ft. long, so that the firing is done under most favourable 
conditions. The tubes also are reduced from 3jin. to 2jin. 
outside diameter. These modifications have reduced the weight of 
boilers and water from 98 tons to 82°4 tons. At first sight it may 
be thought that the tube area has been too much reduced, being 
174 square feet, as against 244 square feet in the natural draught 
boiler, But as the quantities of the ucts of combustion are as 
19 to 25, the restriction is inappreciable. The heating surface in 
these boilers being practically the same as in the preceding, the 
efficiency and funnel temperature are the same. The boilers for 
No. 4 ship are each 11ft. diameter by 10ft. long. Here the heating 
surface as well as the grate has-been reduced, and the total weight 


TaBLE No. IV.—Forced Draught Experiments on Thornycroft’s Torpedo Boat Boilers. 
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TaBLE No. V.—Forced Draught Experiments on a Horizontal Return-tube Boiler at Philadelphia. 
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TABLE No. VI.--Comparative Performance of Steamers. 
No. 1. No. 2. No. 3. No, 4. 
Tons. | Rate. 3 Tons. | Rate. £. Tons. ‘Rate. a. Tons. | Rate. 4. 
Ovrwarp. ty ie 4 {sa @ s. d. 
Dead weight... .. .. =e a 205 — _ 2855 ~ = 2872 — _ 
Less coal for 30 days 514 _ _ 468 _ —_ 468 _ - 462 _ _ 
Cargo delivered .. .. 2326 2 0 2326 2372 «20 (O 2372 2387 20 0 2387 2410 2 0 2410 
Less bunker coal - 514 8 6 218 8 6 199 468 8 6 199 462 8 6 196 
| 
Gross balance = ~- 2108 _ _ 2173 - re 2188 _ - 2214 
Homewarp. 
Dead weight .. .. .. 2840 _ _ 2840 — os 2855 a — 2872 = o 
Less coal for 15 days 257 — 234 — _ 234 = gon 231 ies iia 
Cargo delivered .. £533 | 30 0 74 2606 §«=—3¢ «0 | «(8909 2621 30 0 3931 2641 30 0 3961 
Less bunker coal 257 2B 6) gay 234 «8 OG } 618 234 | 2 6)' gg 231 28 6 } 608 
37 3% OF ‘ 234 | 24 6 im ofl ° 231 | 24 Of! 
Gross balance jf — _ 3200 _ ~ 3206 _ _ 3318 -_ - 3355 
Gross balance on double 
TEPRR «2 20 we fe oe _- ~ 5308 _ - 5469 - - 5506 — — 5569 
Gross balance perannum..  — _ 21,232 a _ 21,876 - a 22,024 _ =~ 22,276 
Gain per annum over No. 1. _ — Nil. - 644 _ _ 792 = - 1044 


alike in hull, fitted with the same engines, and differing only in 
that in the first natural draught is used ; in the second it is replaced 
by forced draught, retaining the same boilers, and making the 
n reduction in the grate, which would obtain in the appli- 
cation of forced draught to an existing steamer; in the third, 
advantage is taken of the smaller grate area required, and the use 
of smaller tubes to reduce the weight of boiler and water, keeping 
the heating surface and steam space as before; and in the fourth, 
the heating surface has been reduced and air supplied to the fans 
ae pene through a heating arrangement in the funnel and 
uptake. 

The steamers are each 285ft. long by 37ft. beam, by 25ft. 9in. 
moulded depth, with a displacement of 4500 tons at load draught. 
They are fitted with triple expansion engines of 1000 indicated horse- 
power with a working pressure of 150 lb. per square inch, it being 
of course desirable to make the comparison with the most modern 
and economical type of engine. 

The boilers are each 13ft. diameter, by 10}ft. long, with a total 
weight for boilers and water of 98 tons; other Dang age being 
ae in Table No.7. The efficiency of these boilers by Rankine’s 

rmula is 74°4 per cent., as follows :— 


B= it* 397 (5 xxi ~ tee ome 
Allowing other 5 per cent. for miscellaneous 20°6 per cent, | 
remains to be carried awa: the products of combustion, giving | 


a funnel temperature of 510 deg., as follows :— 

(24 x 1) °242 x c= 14 x 966 x °206 

.*. & = 460 deg. pes empentaes, 
Add 50 deg. for temperature of atmosphere, 

460 deg. + 50 deg. = 510 deg. funnel temperature; 
eotoily ps tow © tompenere on hous bo simed af er fe enews 
nine thn boiler, Doing ealy 146-dag. tn onsess of the tompamntane | 
ts) steam. 


The boileng of the second ship are the same as the preceding, | 


of boilers and wateris 65} tons, being a reduction of 324 tons from 
the natural draught boiler. If the surface of this boiler had been 
reduced as much as would have brought its efficiency down to 76 
per cent. on Rankine’s forced draught curve, the ratio A would 
have been 1°2; it is however, 1°41, which is an excess of 17°5 
cent. of heating surface, so that the efficiency may be safely taken 
TaBLE No. VII.—Boilers. 
| 

















No. 1. No, 2. No. 3. No. 4. 
Diameter of boilers .. -- 13ft. Qin. 13ft. Oin. 11ft. Oin. | 11ft. Oin. 
Len; ” » +» 10ft. Gin. 10ft. Gin. 10ft. Gin. 10ft. Oin. 
No. of furnaces . . 6 I 6 4 | 4 
Mean diameter of furnaces 3ft. Oin. | 3ft. Oin. | 2ft. 10in. | 2ft. 10in. 
of grate. | 5ft. Gin. | 2ft. Gin. | 4ft. Oin. | 3ft. 114in. 
No. of tubes 384 332 
Diameter of tubes o-| Sfin. 3}in. 2}in. 2in, 
Len - +» «- «| 7ft. Gin. | 7ft. Gin. | 7ft. Gin. | 7ft. Oin. 
Total heating surface. sq.ft. 3460 | 3460 400 2028 
B ite area... » | 100 | 45°5 45°5 45 
Weight of boilers tons.| 62 62 53°6 41°5 
* water “Sid. <a 86 | 28°8 24 
HLS. per LH.P... .. sq. ft. 3°46, 8°46 | 84 2°03 
HLS. perlb. of coal.. ,, | (2°16) 2°88 2°33 1°41 
HS tograte .. . .."... 46 | 76 m7 | 45 
Coal per sq. ft. of grate .. Ibs. 1600] 82 , en 32 
Coal per I.H.P. per hour.. ,, | 16 | = 1°456 1°456 1°443 
| Funnel temperature.. deg. t 510 | 462—ti«:sCD 10 





| at 76 per cent. To this, however, has to be added the beneficial 


effect of heating the incoming air by the outgoing gases. At 76 
[= cent. efficiency the consumption is reduced to 1°565 from 

*6.1b. per indicated horse- hour, the funnel tem- 
perature, taking this e cy and 18 lb, of air per lb. of fuel, is 


| 5 to 3; the air pressure would then probably be 





610 deg. If this be reduced to 250 deg., which is still 200 deg, 
above the atmosphere, and not an extravagant assumption, then 
the heat saved is— 
(18 + 1) (610 deg. — 250 deg.) x *242 = 1650 thermal units, 
= ‘122 lb, of coal 
-*. coal per indicated horse-power per hour = = ~ "122 

An efficient arrangement for heating the air supply to the fans 
in the funnel or uptake presents no practical difficulty, and the 
incoming current of air would tend to prolong the life of tho 

lates. The comparative performance of the steamers is given in 

‘able No. 6, The vessels are supposed to make four double 
voyages of thirty days per annum, and it will be seen that ona 
moderate computation No, 2 steamer gives a net return of over 

per annum more than No. 1, while in No. 3 it is almost £800, 
and in No. 4 no less than £1044. This gain is due to lighter 
machinery and greater etticiency of boiler; and whatever saving 
is to be effected by the use of an inferior class of fuel in the forced 
draught boats is left out of consideration. 

To complete the comparison it is y to ider the weight 
and first cost of the fan and its fittings. It will be sufficient to do 
this for Nos. l and 4 ships, the others being intermediate types, 
Taking the boilers at £30 per ton, there is a balance of £645 in 
No. 4 —_ to pay for the fan and its accessories, which is about 
double what would be required. At the same time, the fire-bars 
have been reduced about 1} tons in weight, which will compensate 
for the weight of the fan. Further, the weight and cost added to 
the uptake, in the form of heating surface, would probably not be 
swe than that saved by the reduced size of smoke-box and 

unnel that would be used. Thus the £1044 may be taken as a 
clear gain. 

It will be seen that the reduction of weight is obtained 
without any wide departure from the ordinary marine type of 
boiler. After the reduction of the number of furnaces, 
the most, and perhaps only noticeable feature in the boiler 
No. 3, is the reduction in diameter and ber of tubes. This, 
of course, restricts the flue area much more than in the case 
of the boiler No. 2, so that the remarks made upon it do not 
apply; on the contrary, there will in this case be an increased 
resistance to the of the gases through the tubes which will 
have to be overcome by increasing the power of the fan. The 
additional power required does not, however, seem likely to be 








great. The whole weight of gases to pass through the tubes per 
‘ 
minute is ae = 457 lb., and the area through the tubes is 


1630 square inches, so that there are 3°6 square inches for every 
pound of per minute. Now, in the experiments on Thorney- 
croft’s boiler, the area per lb. of gas is very much smaller, Take 


Experiment A:—The weight of gas is °° * 26° — 400 1b, per 
minute, The area through the tubes is 389 square inches, or less 
than 1 square inch per lb. of gas, and the pressure uired to 
force the gas we the tubes was 1°35in, of water. In B the 


weight of gas is 17 x 26 _ 500 Ib. per minute, giving about ‘8 


square inches per Ib., the air pressure required, being 1°87in. of 
water. In C the weight of gas is 625 lb., giving about ‘62 square 
inches per lb. and 3in. of water pressure. 

Similarly in D, 700 lb. of gas gave ‘55 square inches of tube area 
per Ib., which required 4°33in. of water pressure. If the area be 3°6 
square inches per lb, of gas, the air pressure required is }iin. for the 
same length of tube as in the above experiments—viz., 6ft. long 
—and for the same diameter. But the tubes we have to deal with 
are 7ft. long, and if the diameter were the same the resistance 
would probably be increased as 7 to 6, giving gin. water pressure. 
However, the tubes are 2?in. diameter ins of ljin., so that, 
for each unit of flue area, the surface of tube to offer frictional 
resistance to the passage of the gases is anes in ~ ratio of 

in, x ¢ a: 

Fa Ph gin, 

5 ' 


of water pressure. 


This question of tube resistance might also easily be determined 
by a few direct experiments at no great cost, and would place 
valuable information at the disposal of anyone called upon to 
design a boiler for use under forced draught. 

The method of driving the fan deserves careful consideration 
from an economical point of view; and where it cannot be driven 
off the main shafting by suitable gear, and a separate engine is 
provided, it should preferably be a compound engine expanding 
the steam toa low pressure, many of the high-speed toys frequently 
used being, it is to be feared, little better than steam eaters. In 
war vessels the question of economy is made altogether subservient 
to the necessity of obtaining great power from a light weight of 
boiler during a limited period. Steaming under natural draught is 
the normal condition for these vessels, and forced draught is 
employed only when on special service, or to meet the exigencies 
of naval warfare. In fact, the British Admiralty in their contracts 
stipulate for a forced draught trial of four hours’ duration only, 
and the six hours’ trial of the cruiser Giovanni Bausan, recently 
built for the Italian Government by Messrs. Sir W. G. Armstrong, 


Mitchell, and Co., and engined 4 essrs. R. and W. Hawthorn, is 
probably the longest and one of the most successful forced draught 
trials on record. 


The system usually adopted in the Navy is that of closed stoke- 
hole; and it has yet to proved that this can be successfully 
carried out over a lengthened period. If, however, the system of 
closed ashpits be adopted, and the incoming air heated, it might be 
—and in the merchant navy has been—used continuously, reducing 
the consumption of fuel in ordinary working, as already indicated, 
and thus reducing the amount to be carried—a point of vital 
importance in this class of vessel. The reduced consumption will 
be still more marked at the high powers. The temperature of the 
gases leaving the boiler will be very high—say 1200 deg.—and 
thus nearly 40 per cent. of the heat in the fuel would awa 
through the funnel, so that, if the incoming air carried back one-half 
of this to the boiler, a saving of 20 per cent. would result, 

In conclusion, the writers would again direct the attention of the 
members to the desirability of having some carefully conducted ex- 
periments on the lines already indicated. This is surely not beyond 
the scope of an Institution with a membership of upwards of 500, 
amongst whom are representatives of all the leading firms on the 
north-east coast. 








THE PHYSICAL SOCIETY. 


AT the meeting of this Society on March 27th, Professor W. G. 
Adams, beget ge in the chair, Mr. A. R. Wright was elected 
a of the Soeiety. 

The chairman read a letter from Dr, Alex. Wright, secretary to 
the Tribe Fund Committee, in which reference was made to the 
scientific work of the late Mr, Alfred Tribe, and an appeal mado 
for funds to aid in the maintenance and education of his family, 
which, owing to his early death, have been left in straitened 
circumstances, 

The following communications were read :—-‘‘On an Are Lamp 
Convenient for Use with the Duboscq Lantern,” by Professor 8. P. 
Thompson. The old Duboscq lamp, though working well with a 
series of Grove’s cells, is very unsuitable for use with currents from 
dynamos. Professor Thompson has employed as a substitute in 
the Duboscq lantern a lamp commonly known as the Belfast arc 
lamp. The result is all that can be desired as regards steadiness 
and regularity. The focussing—that is, the adjustment of the arc 
so that it shall remain unchanged in fy ogg effected by a 
wheel below the lantern, which is moved by hand. 

“On a Modified Maxwell’s Galvanometer,” by Professor 8. P. 
Thompson. The galvanometer consists of a light frame of copper 
upon which is a coil of wire, This is suspended between the 
poles of a horseshoe magnet, and a piece of soft iron is placed 
within the coil but free from it, which concentrates the magnetig 
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between the poles. The coil is suspended by two silver Lae | 
pr which it is in connection with two binding screws on the bas 

the instr t. This gal ter is ext ly simple in adjust- 
ment and very dead beat; it has also the advantage of 
affected to an inappreciable extent by neighbouring magnets an 
currents, with a current in its own coils. When no current is in 
it, it is of course quite unaffected. The reading is effected by the 
ordinary lamp, mirror, and scale arrangement. 

“On the Expansion of Mercury between 0 deg. and — 39 deg. 
Cent.,” by Professors W. E. Ayrton and John Perry. On Novem- 
ber 14th, 1885, Mr. G. M. Whipple gave the Society the results of 
the examination uf thermometers down to the melting 
mercury. here was, however, no evidence as to whether the 
contraction of the mercury continued uniform, as the thermometers 
were only com with mercurial ones. The authors have there- 
fore examined this point, and have made a series of comparisons of 
a mercurial thermometer lent them by Mr. Whipple, with a con- 
stant volume air thermometer, both immersed in a bath of frozen 
mercury, which was allowed to gradually become warm. The 
result obtained was that no certain deviation from a linear law 
could be detected in the expansion of Pagan abe vy temperature 
was measured by the increase of pressure req’ to keep a volume 
of air constant. Hence temperatures down to — 39 deg. Cent, 
may be correctly measured by a mercury thermometer the stem of 
which is uated for equal volumes. 

“On the Expansion Produced by Amalgamation,” 
W. E. Ayrton and John Perry. It has been accidentally observed 
by the authors that the amalgamation of brass is accompanied by 
great expansive force. If one edge of a straight thick brass bar be 
amalgamated, it will be found that in a short time the baris curved, 
the amalgamated edge being always convex and the opposite 
concave. The authors imagine that a similar action may be the 
primary cause of the phenomena presented by the Japanese magic 
mirrors. Japanese mirrors are made of bronze, and have a pattern 
cast upon the back, and although to the eye no trace of it can be 
discovered upon the polished reflecting surface, yet, when light is 
reflected by certain of these mirrors on to a screen, the pattern is 
distinctly visible in the luminous patch formed. In a paper before 
the Royal Society, they have shown that this is due to the polished 
side opposite the thinner of the casting being more convex 
than the others—a conclusion verified by the fact that the pattern 
is reversed when formed by a convergent beam of light. Such a 
condition of things would evidently result from a uniform expan- 
sive stress taking place over the reflecting surface, the thinner, and 
consequently the weaker, parts becoming more convex or less con- 
cave than the others. The authors have hitherto attributed this 
inequality of curvature to a mechanical distortion to which the 
mirrors are intentionally submitted during manufacture to produce 
the general convexity of the polished service, but they now think 
it possible that the use of a mercury Igam in the p of 
polishing may have an effect in the production of this inequality of 
curvature, 
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THE CARRON COMPANY’S AWARD SCHEME. 


THE Carron Company has matured an award scheme something 
like that of Messrs. Denny, of Dumbarton, to develope and en- 
courage inventive talent gmongst its workmen, and to utilise it 
for improvement in quality of work and economy of production. 
The are :— 


I, Any workman or number of workmen, with the exception of 
those in charge of a department, or a chief foreman in the employ- 
ment of Carron Company, may claim an award on the following 
grounds: —(a) That he has either invented or introduced a new 
machine or hand tool into any department of Carron Company’s 
Works. (+) That he has improved any existing machine or tool, or 
adapted it to a new class of work. (c) That he has invented, 
introduced, improved, or rendered more useful, any of Carron 
Company’s manufactures. (d) Or, generally, that he has discovered 
or introduced any method or arrangement by which the work of 
the company is rendered superior in quality or more economical in 
cost, 

II. When any new idea occurs to a workman or workmen, on 
which he or they may intend to base any claim, he or they shou'd, 
without delay, give notice to the » in writing, red by 
the claimant, with the view of establishing priority of claim in 
case of dispute. The weap to submit the idea to the first 
meeting of committee for consideration, and if approved of, facili- 
ties be afforded him or them to carry out his or their idea—if 
unable to do it himself or themselves. 

III. On the establishment of a claim under the conditions above 
sory n. the committee are to make an award, at their discretion, 
of not less than £1 nor more than £10. A workman or workmen 
accepting the award of the committee, the improvement or inven- 
tion becomes the property of Carron Company. In the event of 
the committee considering any invention or improvement worth 
of a higher reward, or protection by letters patent, they s 
report the same to Carron Company for their special consideration, 
and if itis agreed upon to take out letters patent for said invention 
or improvement, Carron Company shall have the first offer of 
accepting the absolute right to use or manufacture such improve- 
ment or invention on payment of a lump sum or royalty, as may be 
mutually agreed upon, 

IV. After the committee have ser 1g 4 their investigation of a 
claim, the secretary shall intimate their decision to the claimant, 
and if itis favourable, enclose an order on Carron Company, signed 
by himself, and countersigned by the company’s mai for 
payment of the amount awarded, and this order shall pay- 
able on presentation to the ier. 

V. When any workman has received since the commencement of 
the scheme as many as five awards, the total amount of the awards 
being under £10, he shall receive a premium of £5. When the 
total amount of awards is from £10 to £25, a premium of £10. 
When the awards amount from £25 to £50, he shall receive a 
ode of £20. This being repeated every five succeeding 
awards. 

VI. The committee will meet on the first Monday of each month 
for the transaction of business. 

VII. The committee may call before them, as evidence on the 
claims made to them, any person they may think proper. 

VIII, The committee shall, in case of difference of opinion, 
decide the matter by vote, the majority ruling. The chairman to 
have a casting vote. 

IX. The secretary shall, under the direction of the president, 
keep full minutes of the b greg ey and decisions of the committee 
which must be approved by the committee at the first meeting 
after that to which the minutes refer. 

X. The committee reserve to themselves the right to modify, 
change or annul, any or the whole of the foregoing rules. 

Note.—Copies of these rules may be had from the secretary to 
the committee. Price threepence each copy. 

It is suggested (1) That no workman should hesitate to send in a 
claim for any irvention or improvement he has made, as by so 
doing he not only deprives himself of the award to which he is 
justly entitled, but he also prevents the committee from uiring 
a complete record of all inventions made in the works, including 
the names of the inventors. (2) That no workman should present 
a claim before giving it his most careful consideration and satisfying 
himself of its vali it By neglect of this precaution his claim 
may be rejected, and he thereby discouraged from making further 
effor 

The committee will at all times be pleased to give any information 
for the guidance of workmen, 








Nava EnGIngerR APPOINTMENTS.—The following appoint- 
ments have been made at the Admiralty:—William Brom- 
ren engineer, to the Tamar; and James Brown, engineer, to the 
von, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 3rd. 

Business has been obstructed all the week at Boston, New 
York, and Philadelphia, on account of the uncertainty as to the 
outcome of the strikes in the West. A great deal of activity 
nebo among manufacturers of all kinds of special machinery, 

ocomotives, engines, car work, hydraulic machinery, electric light 
machinery, and boilers and engines large and small. A large 
amount of capacity is to be erected during the next sixty days, and 
itional contracts for special machinery are to be placed this 
month. The exceptional active demand for machinery at this 
time is the outcome of a very busy winter. The improvement has 
taken place in the iron and steel mills, and in the textile esta- 
blishments of New York and the New England States, and in the 
mills of some of the Western States. Four or five large iron 
and steel making mills are to be built this season—one in Alabama, 
two in Western po one in Ohio, besides the completion 
of some large establishments in other States, begun last fall; 
among them the large establishment at Troy, New York, where 
two of the most complete blast furnaces are being placed. The 
blast furnace capacity of Pennsylvania has.been very greatly 
improved during the past six months, and three new furnaces are 
being erected in that State. ; 

Large contracts for lake ore have been placed during the past 
week for delivery at Cleveland, and over three-fourths of the 
entire production of the mines is substantially contracted for. A 
large amount of ore and copper territory will be opened this season 
in the Lake Superior regions. About one hundred and fifty miles 
of lumber road also are to be built, which will develope some valu- 
able territory and increase the available supply of white pine for 
Eastern markets, 

The receipts of yellow pine from Gulf ports, and from one or two 
southern ports, have la in during the week, but prices 
are very firm under the enlarging demand for railroad and buildin: 
deman In railroad supply departments everything is quiet. 
few good-sized contracts have been placed for steel rails at 35 dols. 
It is now evident that the total productive capacity of the country, 
which is 1,500,000 tons, will be engaged to meet the demands which 
are coming forward. Projection of several new roads is announced, 
amounting during the past week to between 600 and 700 miles— 
most of it west of the Mississippi River. Very little bridge work 
has been placed for two weeks, but a large amount of work will be 
wanted, and will be placed early in April or late in May. Forge 
iron is selling at from 16 dols. to 17 dols.; No. 1 foundry, 19 dols.; 
English Bessemer, 19dols.; English speigeleisen, 26dols. The bar 
mills have been closing down on account of the bituminous coal 
strike, which involved over 20,000 men. The anthracite coal trade 
is very firm, and prices have advanced from 25 to 50 cents per ton 
since last Monday, on account of the agreement of the presidents 
of the various companies as to the amount to be produced this year, 
namely, 33,500,000 tons. On next Monday a meeting will be held 
at which the percentages of production to each of the roads will be 
determined upon. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE reports brought to Change at Wolverhampton yesterday, and 
in Birmingham this—Thursday—afternoon, did not indicate that 
orders upon ironmasters’ books had been largely increased, as the 
result of the quarterly meetings. Merchants seem to have no big 
orders to place for export, and for those that are offered, the 
competition of other districts nearer the shipping ports continues 
severe, 

Orders are being received for cotton tie and baling hoops on 
United States account in fair numbers. The competition of 
Lancashire and other ironmasters, however, keeps prices at @ very 
low level. Orders for hoops of the general merchant description 
are arriving from Australia, South America, and some other 


markets in moderate quantities. Common hoops are priced at £5 
to £5 5s. per ton, superior sorts being £5 15s. to £6. The demand 
for gas tu —- quiet at £4 15s. to £5. 

The sheet mil i 


are only — part time, and numbers of them 
have been put wholly to a stand. A few makers, however, kee 
fully employed, and such firms ask £6 2s, 6d. for doubles an 
£7 2s. 6d. for lattens, with £1 per ton additional for steel sheets. 
Prices of galvanised iron are weak. Merchants are offering £10 for 
sheets of a f.o.b. Thames, and a little over £10 for 24 gauge, 
f.o.b. Mersey, Strong makers will not, however, consent to a 
these rates, and certain of them demand 10s, per ton more. The 
competition of steel sheets is increasing daily, and assists to keep 
iron prices at their present level. Thin sheet firms are best 
employed, American, Canadian, Continental, and Australian orders 
helping out home orders. 

Messrs. John Knight and Co, quote: Working-up sheets, 
£10 10s.; soft steel sheets, £12 10s.; and charcoal sheets, £19 10s. 
patceroag 4 ~d a wn ay bog Py mag oo oe. b 7 | 
quote -> ploug . .; angles, up to 3}in., £7; an 
charcoal bars, £15 10s. Tin-plates, the same concern quote, char- 
coal i.c, 23s. per box Liverpool, and coke sorts 19s. 6d. Messrs. 
Crowther Brothers and Co., of the Stour Vale Works, quote their 
Vale sheets £10 10s.; S.B. brand, £11; best best, £12; and treble 

t, £13; semi-charcoal, £14; charcoal, £15; and best ditto, 
£16 6s, Their steel sheets vary from £11 to £12 10s., and on to 
£13 10s., according to quality. 

Although Messrs. Knight and Co. have now started their new 
works at Brierley Hill, their Cookby Works will also be carried on 
for some little time longer until the transition has been completed. 
The Cookby Works have been established nearly 200 years, and are 
dependent entirely upon water communication. The new works 
have the advantage of railway and canal communication, and are 
situated in the centre of the Karl of Dudley's thick coalficlds. 

The present prices of the Pelsall Coal and Iron Company are as 
here :—P.C. bars, £5 5s.; P.C. hoops, £5 10s.; crown bars, £6; 
crown hoops, £6 5s.; crown sheets, £6 15s.; charcoal sheets, 
£13 15s.; hinge strip, £6 5s.; gas strip, £5 5s.; nail strip, 24in, 
wide to 13g., £5 5s, 

Messrs, William Barrows and Sons quote :—Bars, round, square, 
and flat, £7 10s.; best bars, suitable for chain making and other 
gy £9 ; double best, suitable for superior chain bars and the 

ike, £10; plating bars, £8; best angle, tee, and rivet iron, £9 10s.; 

and double best, £10 10s. Boiler-plates the firm quote £9, £10, 
£11, and £15, according to quality ; and sheets, £9 for 20 gauge, 
£10 10s. for 24 gauge, and £12 for 27 gauge. Hoops they quote 
£8; best, £9 10s.; and wide =< © 

Mr, Benjamin Talbot, of the Haybridge Iron Company, Shrop- 
shire, has ined for the purchase of the Castle Ironworks in 
the same locality, belonging to Nettlefolds, and will take them 
over when the latter firm remove their business to the new works 
at Newport, Mon. 

Steel of splendid quality is just now being made by the Patent 
Shaft and Axletree Company. This concern has given a trial to 
many varied steel processes, and it has come to the conclusion that 
it is best to still give the preference to the Siemens-Martin process, 
with some modifications and additions. They are now turning out 
bars which will stand a tensile strain of 33 tons to the inch. 

Some of our steel-masters are hoping by-and-bye to share in the 
orders for steel sleepers. 

Basic steel, rolled by the Staffordshire Steel and Ingot Iron 
Company, is quoted this week £4 15s. for blooms, £7 for bridge 
and eae plates, and £8 for boiler plates. Welsh steel tin-bars, 
blooms, and billets are quoted £4 10s. delivered, and Welsh steel 
plating bars £5, with an increasing sale. 

_ The prices at which Derbyshire, Northampton, and other 





Midland pigs are selling are most discouraging. These vary from 
35s. delivered to railway stations in this district, while Lincoln- 
shire pigs are quoted 39s. to 40s. Native pigs are 52s. 6d. for hot 
blast all-mines, though a few makers stand out for 57s. 6d, Part- 
mines are 35s. upwards, and common cinder pigs are 27s. 6d. to 
30s. Some Derbyshire firms have practically retired from the 
raga at 37s. per ton, being unprepared to continue selling at a 
08s, 
Business in hematites is quiet. West Cumberland and good 
Welsh hematites are mostly quoted 52s. 6d. to 53s. delivered here, 
though some buyers talk of lower rates. The Tredegar Company 
is firm at 52s. 6d. for best qualities, and 43s. for second 
qualities. Spanish hematites of the Vizcaya brand are offered 
here, but the price is at present too high to effect sales to other 
than the ironfounders, The representatives quote 55s. 6d. to 
57s. 6d., according to quantity, and for foundry sorts 60s. per ton. 

Tronmasters have this week a further slight relief afforded them 
in railway rates. The Midland Company an as from the 
1st inst., a drop of 10d. per ton on the carriage of undamageable 
finished iron to Hull, ,the new rate being 12s. 6d. per ton as 
against 13s, 4d. previously existing. The reduction is fenced about 
with the provision that the new tariff applies only to 10-ton lots 
and upwards, instead of 2-ton lots as heretofore. Some years ago 
2 aeaaenaae ironmasters could get to Hull by canal for 10s. per 

2. 

The ironworkers have just held a meeting at Old Hill, and 
determined to give their best support to Mr. Mundella’s Railway 
Bill, and to upon the Staffordshire Members of Parliament to 
vote for the measure subject to the alterations which the Stafford- 
shire members suggest. Statistics were quoted by the ironworkers 
showing that whilst the three railway companies serving the South 
Staffordshire district had been charging 15s. 2d. from Birmingham 
to London, for the same distance in Germany the charge was 
8s. 6d., in Belgium 8s. 11d., in Holland 8s. 2d.; from Birmingham 
to Liverpool, 12s, 2d., the German rate, same distance, 7s. 8d.; the 
a rate, same distance, 8s. 6d.; the Dutch rate, same distance, 

s. 9d. 

Constructive engineering firms have, during the past week, sub- 
mitted tenders for some valuable work which has been in the 
market, but replies are not yet to hand. Meanwhile the works are 
fairly well occupied upon former contracts. 

The wrought iron tube trade keeps quiet, and makers are watch- 
ing with much interest the issue of the strike at Wednesbury. 

One of the leading Birmingham brassfoundry firms, viz., Mr. 
Arthur Chamberlain—Smith and Chamberlain—has been con- 
verted into a limited liability concern with a capital of £100,000. 

The importation of Belgian machine-made nails is having a dele- 
terious effect upon the South Staffordshire and East Worcester- 
shire horse-nail trade. This week the operatives have been called 
} 2 to submit to a further reduction in wages of 3d. per thousand, 
& a bringing the remuneration down from 4s. 3d. five years ago 


The Shrewsbury Corporation has under consideration a new 
scheme for the supply of water to the town. As at present pro- 
posed, the wells, , filtering bed, and pumping station are to 

constructed on the opposite side of the river near the town, and 
the water pumped to an elevated service tank. The total cost of 
the works is estimated at £25,675, towards which the Water Com- 
mittee have £6000 in hand, saved out of the profits from the 
ay oy supply. It is calculated that £258 a year will be saved 

y the new scheme, and that the amount of storage will avoid the 
necessity which now exists of pumping on Sundays. 
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NOTES FROM. LANCASHIRE. e 


(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district 
remains very much the same as last reported. Business still drags 
on in a lifeless manner, and to effect sales prices are taken which 
are lower than anything that has been known in this market before, 
whilst the listless, indifferent attitude of buyers indicates a con- 
tinued want of confidence in the future which has so depressing an 
effect upon the market. In fact, so despondent has the whole 
outlook become, that the persistent efforts which are being made 
to bring about a restriction of the output utterly fail to galvanise 
the market into any semblance of life, and the break up of the 
Steel Rail Makers’ Association, which ought, under any reasonable 
supposition, to be the opening of the door toa large accession of 
new business, has apparently no appreciable effect. This long- 
continued depression, and the serious loss under which business 
has for a considerable time past in many instances been conducted, 
has given rise to very disquieting rumours as to the position of a 
number of houses in the iron trade, and one hears very frequently 
such remarks as ‘“‘ the end is getting very near,” or ‘‘ some of the 
makers will soon be compelled to stop,” and what is regarded 
as the inevitable collapse of the weakest of the iron-making firms 
is indeed looked forward to as the only practicable relief from the 
present ruinous depression of over production. 

The Manchester iron market on Tuesday brought together a very 
fair attendance; but there was no weight of business doing, and 
prices all through were excessively low. For pig iron there was 
only a very poor inquiry, and prices were very much cut up by the 
keen competition of some of the district brands. Lancashire 
makers, with their present restricted output, are kept about going 
with renewals of contracts from regular customers, and they do 
not attempt to meet the competition of the low-priced district 
brands; for local brands the minimum quoted remain at 
about 37s. 6d. to 38s., less 24 per cent., delivered equal to Man- 
chester, and one or two of the Lincolnshire makers hold to pretty 
near the same prices, but some of the Lincolnshire brands have 
been sold as low as 35s. 6d., less 24 per cent., delivered here, 
and buyers seem to have been making this the basis for any 
offers they have had to put forward. Outside brands have lost all 
the advance which the temporary spurt in Glasgow warrants 
recently gave to the Scotch and North of England markets, and 
makers’ prices for both Scotch and Middlesbrough iron delivered 
into this district are now quite as low as ever. 

Hematites still meet with very little inquiry, and prices continue 
extremely low, No. 3 foundry qualities being obtainable, where 
buyers are p to take anything like quantities, at about 
50s. 6d. to 51s., less 24, delivered into this district. 

In the manufac iron trade there seems to have been a little 
more work giving out since the commencement of the quarter, and 
one or two of the local forges which were previously very slack 
have got on to full time, The condition of the market, however, 
shows no perceptible improvement, and prices remain on the 
extremely low basis of £5 for bars, £5 7s. 6d. for hoops, and £6 10s, 
for local-made sheets delivered into the Manchester district. 

In the condition of the engineering trades, although the returns 
for the country generally issued for the last month by the trades 
union societies connected with this branch of industry would seem 
to indicate a slightly better state of things, so far as this district is 
concerned, there isnoimprovement. The Amalgamated Society of 
Engineers have in the district still about nine to ten per cent. of 
their members on the books in receipt of out-of-work support, 
and the Steam Engine Makers’ Society are about in the same posi- 
tion, Their returns, as a whole, show a slight decrease in the 
number of out-of-work members, the number in receipt of donation 
benefit being now about 54 per cent., but none of this decrease 
applies to Lancashire, where there is no improvement perceptible, 
except in odd cases. Where there is any actual improvement 
reported, it is confined chiefly to the North of England. So far as 
this district is concerned, where inquiries recently were reported to 
be a forward more freely, there seems to be a falling off, and 
very little actually new business has resulted. The stationary 
engine trade continues very dull, and the new work in prospect 
which was talked of a short time back has not yet found its way 
into the shops. Tool-makers are kept fairly employed, and firms 
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engaged on heavy ordnance work, iron ship material, and Govern- 
ment contracts, have plenty of work in hand. 

The announcement of the death of Mr. Spencer H. Bickham, in 
his 74th year, has been received with deep and general regret 
Sane all branches of the eum community in this 

istrict. i 
of the well-known firm of Messrs. Sharp, Stewart, and Co. ever 
since it was formed into a limited company, and although not 
directly connected with the engineering le, he has taken an 
active interest in the commercial management of this important 
concern. 

The proposed amendments of the Employers’ Liability et 
contained in the Bills of Mr. Burt and Mr. A. O’Connor now before 
Parliament, are to be met with strenuous opposition on the part of 
the various employers’ organisations throughout the country. In 
this opposition the lead is being taken by the Iron es 
Employers’ Association, whose head-quarters are in Man- 
chester, and which represents the master om, shipbuilders, 
iron and brass founders, and other kindred ies of Great 
This Association has issued a circular, requesting that 
all of its members should look carefully into the very 
startling proposals bodied in these two Bills, and as in 
due course it will be the duty of the Association to tender evidence 
in the interests of its members before the Select Committee of the 
House of Commons, to which the entire question has been referred, 
it is suggested that meetings of members in every district should be 
held to consider to what extent they can offer such rebu 
evidence as will meet the objectionable clauses of Mr. O’Connor’s 


Britain. 





Bill, to which their attention is specially directed. The Association | last 


has also prepared a carefully drawn up petition against the two 
Bills, which so fully takes up and deals with the obj a 
contained in these enactments that it has been adopted 
as the basis for similar petitions that are to be presented to the 
House of Commons by other employers’ organisations throughout 
the country. After stating in detail the various amend- 
ments of the 4 Liability Act, to which objection is taken, 
the petition sets forth that, considering the fact that the principal 
Act will expire at the end of the session of 1888, it is inexpedient 
to amend the same or to interfere with the working thereof till it 
ceases to be operative by the effluxion of time. That if employers 
and workmen are prevented by the ap een from contracting 
themselves out of the Act, it will be a direct interference with the 
freedom of contract, and that no cause for such interfernce has been 
shown in any shipbuilding, engineering works, or machinists’ shops 
known to the petitioners. That there are many cases where both 
employers and workmen feel that it is to their mutual interest 
that the Act should not apply, and it is submitted that in such 
cases it is unwise and inexpedient compulsorily to make the Act 
sehared, or, if he is Lilled, to his sefees wah pga = 24 
inj , or, if he is killed, to his representatives, if no 
negligence of the employer or superintendents is iotemasine, as 
in such case compensation would not be obtained under the Act, and 
mutual arrangements for compensation would almost certainly be 
prevented by the Bill. That in cases where the custom and 
economic practice of any given trade involve the sub-letting of 
certain work as an unavoidable ent in the sub-division of 
—o. it will bea * re to the empl bd hoger d in 
e instance to fix upon him a responsibili operations 
where he has no direct control, and that to remove all responsi- 
bility from the sub-contractor will seri increase the risks and 
dangers which it is the declared object of the principal Act of 1880 
to limit or remove. That the proposal to repeal that portion of 
the eighth section of the principal Act which relates to and defines 
the person in command, or who has superintendence entrusted to 
him, is in the highest degree dangerous to the workmen themselv. 
as it would destroy the discipline of all workshops, and 
leave no definite source of authority in any operations whatever, 
whilst it would expose the employers to the most serious conse- 
quences growing out of the actions of ignorant men devoid of 
authority and incapable of exercising any controlling or directing 
power in the discharge of their duties, or in operations at which 
they might be called to assist as ordi workmen. The petition 
a!so objects to the proposed amendments for absolutely D segtierins | 
the removal of any action into a superior court unless the amount 
claimed exceeds £200; for enabling an action to be maintained 
notwithstanding that the notice required by the Act of 1880 has 
not been given ; and for giving discretion to the court to fix the 
sum for compensation to be awarded in certain cases, which sum 
is tly in advance of the amount which can now be claimed 
under the third section of the principal Act of 1880 now in force. 
A generally = tone prevails throughout the coal trade of this 
district. The better qualities of round coal still meet with a fair 
demand for house fire consumption, but common round coals for 
steam and forge purposes are in extremely poor demand, and 
engine classes of fuel meet with only a slow sale. ere is no 
general quotable alteration in prices, but in most cases are 
prepared with slight concessions to meet the market, and in some 
instances there is a giving way of 3d. to 6d. per ton on late rates. 
The average quoted rates at the pit mouth remain at about 8s, 6d. 
to 9s. for best coals, 7s. to 7s. 6d. for seconds, 5s, to 5s. 6d. common 
coals, 4s. to 4s. 6d. burgy, and 3s. up to 3s. 9d. per ton for slack, 
according to quality. 
Barrow.—There is nothing new to report in the hematite pig iron 
trade. There is very little doing, although it is e that the 
rail trade will soon so improve as to bring about a better demand 
for pig iron. Prices of hematite pig iron remain steady at late 
rates which are represented at 42s, per ton net. at works for pt 
deliveries. In the steel trade a further reduction is noted of 2s. 6d. 
per ton on steel rails, and although this has not yet resulted in any 
accession of orders, it is more than probable that in the course of a 
few days some heavy contracts will be booked. Several tenders 
have been sent out to British railway companies, Colonial and 
American users, and commencing with this week, so far as British 
users are concerned, there will be several orders given. Foreign 
consumers continue to beat down prices. Heavy sections of 
steel rails are now 15s. per ton below the prices which formed the 
basis of the now defunct Steel Railmakers’ Association. Ship- 
builders have booked no new orders. Iron ore finds a very quiet 
market, Coal and coke in limited consumption. Shipping very 
quiet. The Barrow Shipbuilding Company has been entrusted by 
her Majesty's Government with the order to construct a set of 
twin screw engines and boilers of 2000 indicated horse-power to be 
fitted by them on board H.M.S. Buzzard at Sheerness 
towards the end of this year, The rt Iron Company is 
exploring for iron ore with every chance of success at Pallafiat, 
near their works. Iron ore has been found at Bigrigg in Cumberland 
at Messrs, Lindow’s St. John’s pit. Another furnace has been blown 
in by Messrs. Cammell and Co., —— and the Solway Iron 
Company, and the West Cumberland Iron and Steel Company, 
have each blown out a furnace. The furnaces in blast in the 
West Coast district are 44. Owing to the improvements which are 
being made for the navigation of the Ribble, the launching ground 
and the shipbuilding yard of Mr. Smith at Marsh End is likely to 
be left high and dry. He has, however, bought three acres of 
at Lytham, where he intends putting down works and appliances 
for the building of ships and steamers up to 1000 tons burthen. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
YorKSHIRE collieries have done a much-diminished business with 
Hull for export during March last than for the corresponding month 
of 1885. The quantity brought to Hull from each colliery makes 


up a total of 96,408 tons, as compared with 101,056 tons for March, 
1885. For the quarter the weight is 269,616 tons, 
for the first quarter of 1885. The exports from Hi 
large falling off, 24,259 tons having 
last month, against 32,914 for March, 1885. The hoy 
March last sh wed a total of 71,689 tons, against 1 


inst 286,160 
been sent to f re 
sen ‘oreign coun’ 
ending 
415 tons for 


Mr. Bickham has filled the post of one of the directors | 5680, 





1885, At home, Denaby Main, having recovered 
from its prolonged strike, takes its place at the head of the list, 
that colliery sending last month 10,285 tons, against 1008 for March, 
885. Manvers Main comes second with 7240 tons, against 9688 ; 
Wharncliffe Silkstone, 6464, against 3496; and Allerton Main, 

, against 5904. To California only 6 tons were exported last 
month, against 2471 for March, 1885; the principal continental 
customer was Germany with 6692 tons, against 8772 tons for 


. 1885. 

Sheffield trade with the United States of America is ar | 
ess in the two staple industries of steel and cutlery. . C. 
B. Webster, the Consul for the Sheffield district, informs me that 
the exports of steel to the United States for quarter ending 
March last reached a value of £62,272, against £46,976 for the 
correspondin; iod of 1885. In cutlery the value for the last 
quarter was £36,181, as compared with £28,605 for the first — 
of 1885. The total exports from the Sheffield consular district 

ing last quarter were £121,971, while the value for the nine 
marter of 1885 was £98,166. These figures are still far short 
the business done with the United States in former years, such as 
1868 to 1874; but it is gratifying to note that trade seems to have 
again taken an upward turn with this im t market. 

A statement which appeared in THE ENGINEER some time ago, 
and was contradicted on its reproduction elsewhere, turns out, as 
I anticipated, to be correct. It was mentioned that two | 
firms of steel rail manufacturers had given notice of their inten- 
tion to terminate their connection with the Steel Railmakers’ Con- 
federation, which would probably collapse. A meeting was held 

week, and though it was arranged that further steps might 
be possible, I am informed that practically the ring was felt 
to be atan end. The two large firms who gave notice to leave the 
combination are believed to have been Messrs. Bolckow, —— 
and Co., Middlesbrough, and Messrs. Charles Cammell and Oo., 
of Sheffield, Penistone, Barnsley, and Workington. The effect 
will be to instantly bring steel rail quotations to a lower level. 
bene A bottom is touched, improved values may probably be 
possible, 


the first quarter of 


= 








THE NORTH OF ENGLAND. 
(Fron: our own Correspondent.) 

DvuLNEss was the ruling feature of the Cleveland pig iron trade 
during the whole of last week. There copens to be little proba- 
bility of success for any scheme having for its object a general 
restriction of output, and consequently buyers are everywhere 
holding back. The market held at Mid bh on Tu 
was but thinly attended. Few sales were made, and prices fell to 
the extent of 3d. per ton. Buyers were offered 29s. 10}d., but 
only in one or two cases was that figure accepted, and the quanti- 
ties sold were but small. For forward delivery 30s. 6d. to 3 r 
ton was demanded. Forge iron is in poor request, the market 
price being about 29s. - ton. 

There is no demand for warrants. Quotations are nominally 
30s. 3d. to 30s. 6d. per ton. 





The stock held by Messrs. Connal and Co. at Middlesbrough was 
on Monday last 213,984, which ts an i of 2246 tons 
during the week. 


Pig iron shipments show a slight improvement. The quantity 
sent away this erat wp to Mane last was 25,508 tons, as com- 
pared with 19,190 tons during the corresponding portion of March, 
and 23,203 tons of April, 1885. 

The general condition of the finished iron trade is as unsatisfac- 
tory as ever, the firms who have hitherto kept their mills at work 
having the utmost difficulty in getting specifications. Prices are 
the same as last quoted. 

The value of exports from Middlesbrough during March—exclu- 
sive of coal and coke—was £144,098, being a decrease of £39,002 
as compared with March, 1885. The e from Newcastle were 
valued at £171,979, being a decrease of £19,696. 

The ave net realised price of No. 3 Cleveland pig iron during 
January, Fi , and March has been declared as 31s. 9°65d. per 
ton, which involves a reduction of 1 per cent. in the wages of iron- 
stone miners. 

Messrs. Bolckow, Vaughan, and Co., of Middlesbrough, have 
received an order for a e quantity of steel sleepers from the 
Metropolitan Railway py sy This would seem to indicate a 
new departure, and of a ki pm with nv small interest to 
steel makers. Although shipload after shipload of steel sl 
have been sent out to India, English railway companies have 
hitherto hesitated to use anything but timber for the are 
except by way of Re ery e London and North-Western 
and the Midland Railway Companies have certainly commenced 
lately to make their experiments on rather a large scale. But even 
they cannot be said to have entered into contracts ig tenta- 
tively, and with a certain amount of fear and trembling, lest they 
sh be making a mistake. This new order from a new company, 
and on a larger may mean that engineers are now at last 
satisfied that steel are more economical in the long run 
oe and are as applicable to British as to Indian and 
colonial 


The price of steel rails has fallen 10s, per ton since the collapse 
of the International Syndicate. Heavy sections may now be had 


for £4 5s, aed ton. 
ve been posted up at all the blast furnace works in the 
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North of England, setting forth the amount of reduction proposed 
to be made in the wages of furnacemen and mechanics. The 
reduction varies from 5 per cent. at some works to 124 per cent. at 
others. The men are naturally much excited, and at a meeting 
held at South Bank on the 12th inst. they passed the following 
resolution, viz.:—‘‘ That we are t 14 per cent. 
which the ironmasters are entitled to by the selling price of pig 
iron, but beyond that we cannot go.” 

The first meeting of the General Committee of the Newcastle- 
on-Tyne Industrial Exhibition for 1887 is to be held in the after- 
noon of the 15th inst., at the Literary and Philosophical Institution 
in that city. Lord Ravensworth will preside, and most of the 
rather numerous body of vice-presidents are to attend. 
The indefatigable secretary, Mr. Theo. W. Bunning, has for some 
time been hard at work organising and ‘cheque ” and it is 
to be hoped that the enterprise will achieve the amount of 
success which it certainly deserves. It is by such means that 
there is the best chance of combating successfully the t 
tendency to despondency but too apparent in every industrial 
centre. By taking in them men imbibe fresh hope 
and vigour, and con te to set going those waves of con- 
fidence which must precede a general return to prosperity. 
The promoters are extremely fortunate in having been able to 
interest Lord Ravensworth at the outset, and secure his services as 
president. Unlike some of his Fp ager sapen the present Earl 
seems most sociably disposed, and is ever anxious to ote the 
welfare of the great industries of the district in which he resides. 
His genial manner and great tact in dealing with others have won 
him universal and bis presidentship will go far to ensure 
the success of the exhibition. It is not yet announced where it 
will be held. The large and commodious edifice built some years 
since for the Tynemouth Exhibition still exists at that favourite 
watering place, which is easily accessible by rail or steamboat from 
Newcastle. The committee could, perhaps, not do better than 
localise it there. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been depressed this week, with less 
speculative business than during the past fortnight, Still there is 
an expectation that the volume of business may improve somewhat 
in succeeding weeks. As it is the shipments of iron are rather 
better than of late. During the i week they amounted to 
7081 tons, as compared with tons in the preceding 


last | Steel, 





week, and 9870 tons in the corresponding week of 1885, 
Since last report an additional furnace has been put in blast 
at the Govan Ironworks, and there are now ninety-seven in 
tion, compared with ninety at this date last year. This state 
of matters looks somewhat anomalous in view of the reduced con- 
sumption and the efforts that are being made to limit production ; 
but it arises from the circumstance that, while some makers 
undoubtedly hold large stocks, others are i g of their iron, 
This is the chief difficulty that has to be f in any scheme of 
restriction, The addition to stocks has not been quite so large 
this week, but yet much above what has been usual until within a 
recent period. 
Business was done in the warrant market on Friday at 38s. 74d, 
On Monday transactions occurred from 38s, 7d. to 3d. cash. 
Tuesday’s market was quiet in the forenoon at 38s. 24d. to 38s, 4d, 
and 38s. 3d. cash, the afternoon prices being 38s, 24d. to 38s, 14d., 
closing with buyers at 38s. 3d. cash. On Wednesday business was 
done at 38s. 3d. to 38s. 4d. cash. To-day—Thursday—tra ti 
occurred at 38s. 8d. to 38s. 54d., closing at 38s, 64d. cash. 

The current values of makers’ iron are easier as follows:—Gart- 
sherrie, f.o.b. at Glasgow, ton, No. 1, 43s, 6d.; No. 3, 41s. 6d.; 
Coltness, 47s. 6d. and 43s.; Tangloas, 44s, and 42s, 6d.; Summerlee, 
46s. and 42s.; Calder, 47s, and 41s. 6d.; Carnbroe, 43s, and 40s. 6d.; 
+g pee and 40s, 3d.; Monkland, 39s. and 36s, 6d.; Quarter, 
38s. 6d, and 36s.; Govan, at Broomielaw, 39s. and 36s, 6d.; Shotts, 
at Leith, 45s. and 44s. 6d.; Carron, at Grangemouth, 488. 6d. 
and 45s, 6d.; Kinneil, at Bo'ness, 43s. and 42s.; Glengarnock, at 
Ardrossan, 43s. and 40s.; es Se eae 08 Dalmelling- 
ton, 41s. and 38s. The total shipments of pigs to date are 93,563 
tons, it 122,263 in the same period of last year. 

The dissolution of the Stee] Railmakers’ Association will evident! 
not produce much effect upon that section of business in Scotland, 
one reason for this that hitherto our steel makers have not 
given very much attention to the manufacture of rails. One or 
two orders are in the Scotch market at present, but there has been 
some difficulty in placing them in consequence of makers not being 
inclined to accept them at terms so low as was expected. 

i was shipped from G w locomo- 
tives to ue of £1625 for Tasmania, £6560 worth of machinery, 
£1804 sewing machines, £11,000 steel goods—of which £5883 were 

lates and bars for Italy—and £26,000 general iron manufactures, 
ing £10,420 worth of pipes, bars, and sheets for Yokohama, 
“Gane erate debe o ina t £5 28, 6d 
e! quote iron ts, roun uares, &' 9 
cent.; steel, £6 10s.; nail rods, £5 lbs; angles, £5 5s.; 
2s. 6d.; —— < 15s.; yam £5 5s.; steel, £7; 
boiler plates, £5 15s. to £6 15s.; steel, £7 10s. 

The coal trade is not opening out so well as was expected. 

The smallness of the timber freights offering home from Quebec 
are so unsa that Clyde vessels are ing in very 
small numbers to the St. Lawrence. In other directions the ship- 
ments do not compare well with those of this time last year. The 
— despatched in the past week were 18,097 tons from 

lasgow, as compared with 19,530 in the corresponding week of 
1885; Greenock, 4103, = 4744 tons; Ayr, 8351, 8678; 
Irvine, 1396, against 3; Troon, 682, J : -_ ~ 
mouth, 7184, against 8530; and Bo’ness, 3076, against 1515. e 
——— ed has materially slackened in consequence of the 


\d weather. 

About 100 German workmen have arrived in Glasgow for the 
purpose of executing the cabinet fittings in the German Lloyd's 
steamers now building at the Fairfield Shipyard, it having been 
one of the terms of the contract that German operatives should 
perform this portion of the work. 

Mr. James Smith, late of Messrs. Smith and Wellstood, the 
yo gh ye yg te onan 2 oaks 
on in the year o age, having pr y 
Mr. Wellstood only a very short time. After being some time in 
business in America, Mr. Smith returned to this country in 1854, 
and established the firm in Glasgow, which originated and was for 
many years the only one producing stoves of the American pattern. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THERE was a large attendance and spirited competition at the 
Gadly’s, Aberdare, iron plant sale on Tuesday, and a good deal 
was di of, showing the estimation in which the old- 
fashioned of Welsh iron is held, I give a few i le 
A lot of iron rails, 250 tons, averaging from 16 lb. to 12 lb, the 
yard, realised yong oy ton, This was a good price, as the best 
steel rails can now had from £4 to £4 10s, Cast iron lots 
fetched about £1 7s. per ton; wrought iron ranged from £1 17s. 6d. 
to £2. A double horizontal Me ge ressure engine, 25in. cylinder, 
aft, with driving-wheel, &c., was keenly contested, and 
82 10s. It was bought by Mr. Davies, Port Talbot. 
 aecomgnag by 4 tathering Sone 5 tat ana 

as the ga was in a uy, 
— come from ion, Leeds, chester, and Bir- 
mingham. 

I have noted the fall in steel rails incidentally. This was caused by 
the break up of the syndicate, and it is thought may lead to more 
brisk times. I note that in the North there is a movement out of the 
utter s into which things have fallen, and the same may 
be said here, though only slightly. Cyfarthfa steel works were 
restarted this week, and on a personal visit there I was pleased to 
see @ good deal of dash and energy. The men worked with a will, 
pj too glad of an opportunity. Things had begun to look dark 
and as wages have been low for a length of time no provision had 
been made for a rainy day. Dowlais, fa, and Tredegar, 
may now be said to be in competition for the steel sleeper trade, 
but times must improve before there is a demand. 

Should home railways look up orders will come in. The expense 
of course is considerable. Steel costs about three times that of 
timber. A steel sleeper comes to about 9s., while a good creosoted 


“Gash on bo ‘Sate mad th ind Newport, 
progress le e new near Ne 
Mon., Messrs. Nettlefold, at erston and Tydu. They are 


pushing on well, and have the viaduct yey the line 
with the Great Western, as well as taking down the old buildings. 

Messrs. Nixon are understood to have entered into arrange 
with the Rhymney Railway for conveyance of the whole of their 
coal, A connecting viaduct is now "| formed from their colliery 
at Merthyr Vale to the joint line of the Rhymney and Great 


estern. 

The coal trade shows no signs of looking up. At a few collieries 
the owners are helping their men; and this is commendable, as the 
d ion tells on both. The dead work at the large 
collieries must be attended to—road-men, firemen, engines, horses 
—and for all this there is no output to ene gr ay 

I had an interview this week with one of the largest tin-plate 
manufacturers at Swansea, and his summary of business was a 
cheerless one. ‘‘ Plenty of demand, but no price.” The le 
is to maintain anything like a price. My informant testified to 
sales at 12s, 6d. or 13s., delivered in Liverpool, for ordi cokes, 
This he and others are endeavouring to resist, and con’ for 6d. 
to 9d. more; but trade at the higher prices is slack. Present quo- 
tations are; i cokes, 13s, 3d. to 13s. 6d.; Bessemer steels, 
138. 9d. to 14s, 3d.; Siemens, 14s, to 14s. 9d.; charcoals, 15s, 6d. 
to 17s, German orders are fairly plentiful. Of Germans the 
Swansea makers are becoming suspicious. They believe that 
Germany is going to be a close competitor, and hence a stranger 
need not attemp’ to try and see the inside of a Swansea works. 

Another good find of coal, of the 4ft. seam, is reported from 
the Phoenix Colliery, Rhondda. 

All the tin-plate forges, with the exception of Beaufort and 
Yspitly, have resumed work, 
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NEW COMPANIES. 


alee have just been regis- 
tered :— 
Boundary Engineering Company, Limited. 
This is the conversion to a company of m4 
business of engineer and millwright carried on b 
Wm. Rolandson at Boundary-street, Liverpool. 
It was registered on the 6th inst. with a capital of 
£5000, in £5 shares, The subscribers are :— 


J. Ireland Booker, Everton, Live 
G. W. Weddle, 60, Conyer-street, iverpoo} . 
Y. Evans, 152, Boundary-street, Liverpool, 


I, ae.. 1 

1 

moulder 1 

F. "Cooper, ‘Jo7, Scotiand-road, Liverpool, tobacco 

manufacturer 1 

G. Lloyd, Anfield, Liverpool, clerk 1 
E. 

1 

1 


Berry, 97, Newsham Drive, Liverpool, * soil- 


x 5 
M. Dennis, 9, ‘Chirkdale- ‘atrect, Liverpool 

» ae eo ee 

The number of directors is ost to be lees than 
three nor more than five; qualification, 30 shares ; 
the subscribers are to appoint the first; the com- 
pany in general meeting will determine remune- 
ration, 





British Manufacturing Corporation, Limited. 
This company was registered on the 6th inst. 
with acapital of £20,000, in £5 shares, | to trade 
as manufacturers of dubbin, curriers’ grease, 
railway grease, soap, and other articles. An 
agreement of the 16th January provides for the 
by the pany from Mr, Henry Good- 
son of a secret process for the manufacture of 
dubbin and the refining of lubricating grease, 
together with the stock, plant, and machinery 
used in connection with such process, and tenancy 
of the premises, 4, Blundell-street, Caledonian- 
road, The rchase consideration is £10,000 in 
fully-paid s and £2000 in debentures, the 
latter forming part of an authorised debenture 
capital of £20, The subscribers are :— 





Thomas Frost, 223, Queen’s-road, Dalston, 
cashier .. 


A.8 Jackron, ‘62, Amhurst-road, Hackney, clerk 


E. J. T. Digby, 36, Sinclair-road, Kensington, 
chemist . 

* attorga, 7 “70, "Stoke " Newington-road, ac: 
t 


E. “Weight, 84, ‘Queen Victoria- street, merchant... 
J. Price Rees, 2, Great St. Helen's, engineer ee 
lien Goodson, 4, Blundell-street, peated 


ee 


The minimum number of directors i is to be three 
and the maximum five; the first are to be the 
Rev. Philip Howard Moneypenny and such other 
persons as the subscribers may appoint; qualifica- 
tion for su’ uent directors, 50 shares or £250 in 
debentures. r. Smith, of the firm of Gordon 
Smith and Co., of Abechurch-lane, is appointed 
pee oe | director. The remuneration of the 
board will be determined by the above signatories. 


E. T. Syndicate, Limited. 

mee proposes to adopt an agreement 
of "a “Oot ult. ametehesell relating to the 
British patents for the ‘“‘Immisch Motor and 
‘fatham’s Secondary Batteries,” and to acquire 
inventions referring to the employment of elec- 
tricity as a motive or other agent in tramways, 
railways, jung od boats, Bagenan mines, &c., and 
to ca 8 and con- 
tractors ter the supply of electrical power of all 
kinds, It was mye on the 3rd inst. with a 





ae of £6000, in 40 shares of £150 each. The 
subscribers are :— 
Shares. 
G. Hube!l, Rose Villa, Rochester-road, N.W. ea 1 
R. Mac herson, Cricklewood, coal factor &e. Be 1 
F. M Jones, Perren- street, Kentish Town, 
merchant ae 1 
C. A. Allison, 52, Chancery: ‘lane, patent agent ee 1 
as 1 


t. F, Hunt, 16, sola: -gardens, Actou .. 
be Ls SL Streatham, soli- 





= 


CG re Whitney, ‘a1, * Francis: street, Ww. c. 

The subscribers are to appoint the first directors. 
Messrs, Wm. David Gooch and Wm. Lyster are 
appointed engineers. 





Great Yarmouth and Norfolk Tce Manufacturing 
Company, Limited, 

The company proposes to manufacture ice in 
Great Britain, —— under @ concession for 
the working of Messrs. Pontifex and Wood's 
patent process, and to provide storage for perish- 
able articles, It was registered on the 7th iast. 
with a capital of £50,000, in £10 shares, with the 
following as first subscribers :— 


* Setete Cooper, Church-end, Finchley, 


Tr ‘C. Blanchflower, Great Yarmouth, manu- 
facturer 1 


©. Eley, 20', “Mansion. Honse-chambers, chair- 
man Thames Steam Tug and Lighterage sg 


y 
J. Best, 89, Moorgate: street, “analytical chemist. . 
C. Winstanley, 1, Cousin- lane, E.C., shipping 


RW. Bilby, 77, Gresham-street, accountant |: 
M. Murray, 6, Beech View Vill, —_— -road, 
accountant os 08 ee 
The number of divectors s not to be lees than 
three nor more than five; qualification, 20 shares. 
The remuneration of the board will be determined 
at the statutory meeting, and the above sub- 
scribers will act as directors until such meeting. 


Kington Water Company, Limited. 

For supplying the town of Kington, county of 
Hereford, with water, this company was regis- 
tered on the 7th inst. with a capital of £5000, in 
£10 shares. The first seven subscribers are :— 


— 





Shares. 
Rev. M. Wood, Kington Vicarage .. .. .. .. 30 
F. Parker, Kington, aol aa eS 10 
T. Hall gton, grocer oe 00 oe 10 
H. Smith, Kington, grocer eo 08 «8 oe 3 
. Passey, Kington “00 00 : 
prague, Kington, accountant es ce os 
A. Temple, Kington, solicitor .. .. .. 10 
Registered without special articles. 
Burns, Taylor, and Co., Limited. 


This is the conversion to a company of the 
business of agricultural and general engineers 





and mill ts carried on by Messrs. Robert 
Burns and John Howells Taylor, at Rugeley, 
Stafford. It was registered on the 7th inst. with 


a capital of £2000, in £10 shares. The sub- 
scribers are :— 
Shares, 


R. B . BS Se oe G8 
J. Bran, Yugeey et engineer co ee se Ge 
by = 'S ge da a 
eV ate ~~ a master :. 3... 
W. Neola, Rugeley shoe dealer .. .. .. « 
W. Williams ugele | Re eee 
8. 8. Nevill, Rugeley, yeoman ., . 
Table A of the Companies’ ‘Act, 1362, will 
apply. 


New Gum and Rubber Company, Limited. 
This company was registered on the 7th inst. 
with a capital of £100,000 000, in £10 shares, to pur- 
rma letters patent dated Dist May, 1884, for an 
roved process of es balsams, resins 
rm d , fata, oil, tar, 
pith, and bituminous teehee, and to carry on 
usiness as manufacturers of india-rubber, gutta- 
percha, and all kinds of varnishes, &c. The sub- 

scribers are :— 


St et pas pe 








Shares. 
C. C. Gruneberg, 18, Billiter-street, clerk 
F. J. Bailey, 18, Billiter-street, clerk .. 
R. ps eee. 12, Raivford-street, Liverpool, ‘mer- 
n oe 
A. ‘Hartmann, 18, Billiter- street, merchant... 
C. Lange, 18, Billiter-street, clerk er 
G. Hartmann, 18, Billiter- street, merchant . 
G. C. Doux, 4, Cullum-street, merchant 
The number of directors is not to be less than 
three nor more than seven; qualification, £200 
in shares or stock; the subscribers are to appoint 
the first ; remuneration, £1200 per annum, with 
an additional £200 in respect of each director 
over five in number. 


ee 





R. and W. Hawthorne Leslie and Co., Limited. 

This com erg ——— by « deed ay settle- 
ment dated 4t the Tag gist . er 
company on the 7th inst., with a > oe o 

£600,000, in 6000 shares of £100 each, 3813 of 
which are ine up and fully-paid. The object 
of the company is to take over and carry on the 
business of the amalgamated firm of R. and W. 
Hawthorne Leslie and Co., of Forth Banks and 
St. Peter's, Newcastle-on-Tyne, engineers, con- 
tractors, shipbuilders, colliery proprietors, &c. 
The members are :— 


*B. C. 





Shares. 
Browne, Newcastle-on-Tyne, manufac- 


turing a - 429 
*F. C. Marshall, Newcastle-on- Tyne, " manufac- 
turing engineer 571 
*J. H. Ridley, Newcastle on-Tyne, manufacturing 
engineer 671 
*C. E. Straker, Newcastie-on- ‘Tyne, “manufac- 
_ turing engineer . 571 
le so Newcastle- -On- Tyne, manufacturing 
en ginee! 142 
* Coote, Hebburn, “Neweastle- -on- Tyne, ‘tron 
shipbuilder a 270 
R. vs Wylam > ‘Hall, “Northumberland, 
«Come, St. Ives, Hunts ot wae aaa at. <* 1 
Cc. W. Bigg, Newcastle we 1 
B. C. Browne, 
F. C, Marshall, 
J. H,. Ridley, ee ne se ce SS 
C. E. Straker, 
W. Cross, 


The number of directors is not to be less than 
three nor more than nine; qualification, the 
holding for seven years of shares of the nominal 
value of £5000; the company in general meeting 
will determine remuneration. The members to 
whose names an asterisk are prefixed are the first 
directors. 





Three Towns Patent Steam Carpet-Beating Com- 
pany, Limited, 

This company proposes to carry on in Ply- 
mouth, and elsewhere in England, the method of 
carpet- ‘beating patented by Messrs. Sydney Sim- 
mons and Joseph Tullidge, of London. It was 
registered on the 3rd inst. with a capital of £1000, 
in £5 shares, The subscribers are :— 


Shares. 

4 Shawdon, Plymouth, marble merchant .. .. 20 
J. Popplestone, Plymouth, draper .. .. 20 
ins, Devonport, drape r 20 


W. Shawdon, Stonehouse, = 
J. Greenway, a eo solicitor .. 
8. — Belle Isle, London, N., steam carpet- 


20 
20 


15 


3. llilge, Belle Isle, London, N., ‘steam carpet- 
° 15 


Seen without qed gotten. 





Coventry Gas Fittings Company, Limited. 

This is the conversion to a company of thé 
business of gas rs, gas fitters, and bell- 
hangers, pol. on by Messrs. Robinson Brothers, 
of Coventry. It was registered on the 1st inst. 
with a capital of £5000, in £1 shares, with the 
following as first subscribers :— 


W. L Robinson, Coventry, gas engineer .. 

A. L. Newbold, Penge’ Be collector of -* rents 
F. Baker, Coventry, gas aie 

J. Hepworth, Govaaiey, ee EE, 

J. A. Noble, Coventry, clerk .. 

J. Morton, Coventry, coal merchant 

T. Reynolds, Coventry, gasfitter 

A. E. Willdigg, Coventry, engineer 


Registered without special articles. 


Smith and Chamberlain, Limited. 

This company proposes to take over the business 
of Mr. Arthur Chamberlain, brassfounder in all 
branches, including the manufacture of bedsteads, 
chandeliers, gas, water, steam, and electric light 
fittings, lamps, and appliances. It was registered 
on the 5th inst. with a capital of £100,000, in £10 
shares, The su are :— 


Shares. 


Nl el el el lel 


Shares 
Walter Chamberlain, Harborne Hall, Stafford .. 
Arthur Chamberlain, Moor-green Hall, Bi: ming- 
am oe 
Agnes 8. ay 8, ew *Bartholomew-street, 
Birmingham, spins 
J. Brown, 22, Laveday-atrest, Birmingham, clerk 
A. 8. Bowler, Edgbas J Birmingham, clerk .. 
Richard Chamberlain, M.P., Birmingham .. .. 
Herbert Chamberlain, Edgbaston, Birmingham 
The number of directors is not to exceed ten; 
ualification, 10 shares or £100 stock. Mr. Arthur 
hamberlain is appointed sole director. The 
company in gen meeting will determine the 
remuneration of the board. 


et et _ -e 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Applications for Letters Patent. 
a ap 9 ge “communicated” the 
address communicating party are 
“name in italics. 
6th April, 1886. 
4752. Printine Presses, A. G. Brookes.—(T. 8. Nowell, 
United States.) 
4753. Bats ‘dl Racquets, &c., Games, C. B. Townsend, 


4754. CHILDREN’s Cuairs or Cots, J.T. B. Bennett, 
B ham. 


4755. Switcues for Maxina or Brraxtno Execrric 
Cracuits, R. Cornthwaite and R. Ingham, Bradford. 
4756. Lawn Tennis Court Marker, J. H. Bullard 


4757. Bor and Fastener for Winpows, &c., W. 


, 
4758. Twist Lypicator for Suips’ Castes, E. Hunt.— 
(J. Scotland, Miquelon 
4759. Fasteners for Dewe Macurnery, J. White- 
head, Newcastle-upon- 
4760. hag ee &c., Boots wa Suors, M. Franken- 


onus a i Twive, A. James and H. Shi 
Not fancy E, pley, 


ting! 

4762. Brusues, W. Fryer, Birmingham. 

4763. SpeEpine the CyLINDERS a Dorrer of Carp- 
inc Enornes, E. Tweedale, 

4764. THreap Guipes of Spmsyinc and Dovsiine 

'RAMES, 8. Tweedale, Halifax. 
4765. Locks for Stipina Doors, &c., J. Kaye. London. 
4766. a the Ratriine of Giass in VEHICLES, 
J. 8. Robertson, Ecclefechan. 

4767. Hanpuxs for Too.s, A. C. Wells and E. Grube, 
Manchester. 

4768. Scourtnc Drepces, A. Harrison, London. 

4769. Steam Tar Injector and Tar Borner, J. Lay- 
cock and J. Baldwin, Keighley. 

4770. Water Merers’ and WATER Motors, B. D. 
Healey, Liverpool. 

4771. PreparinG Inrusions from Txa, &c., G. H. and 
A. Hobbs, Longton. 

4772. STEEL — Frost Nai for Horsgsnogs, H. 
Wonldridge, L; 

4773. Parverrixe the Burarne of Lisrxas of Borers, 


, Lon 
4774. Corrins, R. “McC. Fryer, London. 
4775. me. Spapes, and Hogs, J. W. Calef, 


n 

4776. AntiriciaL Ear Drums, H. A. Wales, London. 

4777. Currine Cork, J. Liston, Glasgow. 

4778. Mixine Macuineg, T. Maxwell, J. Young, and J 
Crawford, Glasgow. 

4779. DiscHARGE APPARATUS for Water-cLosets, J. 
Bolding and Sons, London. 

4780. Preparine Fur for Fr.tina, E. Tweedy, H. L. 
Brevoort and I, L. Roberts, London. 

4781. PREPARING “% for FELTING, E. Tweedy, H. L. 
Brevoort, and I. L. Roberts, London. 

4782. Artists’ DRAWING- Boarps, T. C. Roussel and B 
Rouxel, London. 

4783. Foupinc Cugss and DravucGut-BoarD, H. Haes, 
London. 

784. WaTeR Gauge, W. A. Barlow.—(A. Donneley, 
Germany. 

785, PROPELLING Locomotives, &c., R. Hutchinson, 
London. 

4786. Bor.ers, F. B. Bramham, Liverpool. 

4787. Preventina Horses from operas R. H. Rad- 
ford.—(J. B. B. Lacombe, France.) 
788. Urtuisinc the Kernet of the Fruit of the 
Mavuritia Vinirera, &c., E. de Pass._(F. Kugel- 
mann, France.) 

4789. CHarn Pap E. Jones, London. 

4790. Devivery Mecuanism for Wes Printinc Ma- 
cuines, W. Conquest.—{ Messrs R. Hoe and Co., U.8.) 

4791. Coatine Paper, T. Bolas, London. 

4792. Sincie-actinc Compounp Steam Enaines, J. H. 
Eickershoff, London. 

793. BorLerR CLEANERS and Frep-waTER HEATERS, 
E, W. Van Duzen, London. 

4794, Exp.osives, H. Spine, London. 

4795. Winpow Fiower Box, F. W. Hudson, London. 
4796. Arc Lamps, R. Kennedy and R. Dick, OFiben. 

4797. DisrrisuTine ArtTiFicIAL Manures, P. Wilson, 
Glasgo 


iw. 

4798. Kircnen Ranags. W. Dick, Glasgow. 

4799. Gatvanic Fincer Rings, &c., W. Schuller, 
London, a 

4800. Cores in use for Castrnc Meta, R. Applegarth, 
London. 

4801. DesaccnariFicaTion of Moxasses, &c., C. D. 
Abel.—({P. Schwengers Sihne, Germany.) 

4802. Construction of Surraces for Skatina, J. A. 
Calantarients, London. 

4803. Firg-Grates, C. J. Bellamy, London.” 

4894. Curtina, &c., Hair, W. Bown and G. Capewell, 


mdon. 
4805. CurLINa, &c., 
ndon. 
4806. Lips or Covers for Sanrrary VesseExs, I. Green- 
bury, Glasgow. 
4807. Umprewias, B. B. Cox, London. 
4808. OsTaInING Motive Power, M. M. Tergatian, 
London, 
4809. ELecrric Furnaces, W. P. Thompson.—{The 
Cowle’s Electric Smelting and Aluminium > 0.8.) 
4810. ELecrricaLLy ConTROLLeD Lock, W. P. ’ Thomp- 
son.—({ M. Gillet, France.) 

4811, Wueets, W. P. Thompson.—(H. M. Horrne and 
J. C. Rutherford, United States.) 

4812. Wepces for BREaKINe-powN Stone or Coat, R. 
Thompson, Live: 

4813. Apparatus for Forcinc Downy or BREAKING UP 
Coat, &c., F. Robinson, London. 

4814, =  Guipes for Puiteys, A. J. Boult.—(L. 
Dyer, G. 8. Sawyer, and C. H. Dyer, United States.) 
4815. Commune Spoon and Scraper, E. J. Averill, 

on. 

4816. Gun Carriaces, A. J. Boult.—(C. &. Creecy, 
United States 

4817. Gun CARRIAGES, A. J. Boult.—(C. EB. Creecy, 
United States. 

4818. Dress SHIELps, A. J Hiscott, London. 

4819. TeacHInc Apparatus, A. J. Boult.—(C. R Vie- 
hofer, Germany.) 

4820, Grain Binpers, A. J. Boult.—(The Milwaukee 
Harvester Company, United States.) 

4821. Bots, &., A. J. Boult.—(@. ry France.) 

4822. Gas- svanena, @. W. Smiley.—(7. J. L Smiley 
and C. H. Stombs, United states) 

. M. Clark.—(C. W. 


4823. Copyine LEtrERs, &e., A 
4824, hapa and WarMING Burtpines, B Verity, 


Harr, W. Bown and G. Capewell, 


Benedict, United States.) 


4825, GovEnxons for Gas or other Fturps, T. C. 

Hopper, 

4826. ernevene¢ the ConprTron of Rrvers, &c., J. H. 
Johnson.—({L. M. Haupt, United nao, 

4827. WueEexs, 8. T. W: Williams, Lon mn. 

4828. MaGazine Fire-arms, H. gg N. P. 

, United States.) 

4829, ConverTING RECIPROCATING oF grower 
Motion into Rotary Motion, H. H. Lake.—(C. 
Hammelmann, United Sta'es.) 

4830. Tunosten Compounns, C. L. J. Bech, London. 

“ia of the Roap at Sza, P. J. D. Hawker, 

mn. 
7th April, 1886, 


4832. LABELLING PLants, &c., D. Storrie, Dundes. 

4833. TestinG the Moisture of Damp in Yarns, W. 
Noton, Oldham. 

4834. Furnaces and Fives of Sream Borers, O. 
Meredith, London. 

4835. Looms for Weavina, J. Jucker, Manchester. 

4886, TRAVERSE er for em for WinDING 
Ce aoa &c., J. M. Cryer and J. T. Wibberley, 





= Warencu, H. Lucas and A. H. Bishop, Birming- 


4838, Brean Enorvg and Governor, G. Pickin, Stoke- 
on- 

4839. Wasnina, &c., Fasnics, W. Birch, Manchester. 

4840. Stipine Cover or Guarp for Rires, A. and W. 
Jenkins, London. 

4841. PickiNa Morton of Looms, E. and W. Rothwell, 
Manchester. 

4842. Latues for Turnine, &c., Srups, A. Muir 
Manchester. 


&e., A. Hitchon, 


4844. Cosror Vetvets, &c , A. Dux, Manchester. 
S345. ga and other | Enve.orgs, E. Restieatx, 


4843, Measvnrxo, 


APPARATUS, 
A 


y. 
4846. Castors, W. G. Edgehill, Birmingham. 
4847, Exmaust or VENTILATING Fans, E. W. Collier, 


Leyton. 

4848. SELVAGE Morions Compination, N. Cocker 
and B. Lees, Oldham. 

4849. Wririna Pens, G. Murray, Glasgow. 

4850. Drivinc Macuinery for Spisninc Woot, &c., 
J. Cockroft, near ifax. 

- Lupricatinc SHartinc in Lanp or MARINE 
Enornes, H. Brough, Londen 

4852. BALANCE Lever, J. A. Footitt, Lage 

4853. ARTIFICIAL Cag og Ww. Lederle, Lon on. 

4854, Brakes, W. L. Wise.—(A. Argo, Germany.) 

4855. Printers’ Qroims, P. Lawrence.—{X. W Peach 
United States.) 

4856. Lamps for Parnters’, &c., Use, W. H. Burdock, 
London. 

4857. Macutnes for Manuracturine HorsesHogs, O. 
Imray.—{ W. M. Mooney, United States.) 

4858. Exrractine Corks from Borries, J. Harriss, 
London. 

4859. Stream and other Enores, H. Moehring and A. 
Pfliiger, London. 

4860. Sash Fasteners for Winpows, A. Cross, Glas- 


gow. 

4861. Stow1ne of Sutps’ Boats, J P. Wilson, Glasgow. 

4862. Fotpino Pacxie-casEs, &c., H Greene, London. 
. Permanent Way of Raitways, J. Colquhoun, 


on. 
4864. ADJUSTABLE SPANNER or Warencn, E. J. B. 
Lowdon, Dundee. 
4865. Gavces for InpicaTinc the StrencTH of AIR 
Currents, E. J. B. Lowdon, Dundee. 
a tae for Rotts of Paper, W. W. Colley, 
1D 
= a for Hotpino Pants in Pors, A. Blackie, 
ndo 
4868. Cow s, W. Bradford, London.—6th April, 1866 
4869. Vatves for Hor and Cop Water, D, D.C., and 
A. H. Hancock, Stratford. 
4870. CoupLina or Connectina Toses, J. Richards, 
London. 
4871 Geinpinc and Tritvratixe Macuine, G. F. 
Redfern.—(M. H. Simonet, France.) 
4872. Propucine Imitations of Stong, &c., D. Cottier, 
London. 
4873. CANDLE-MOULDING Macutnes, A. R. Cowles, 
mdon. 
4874. Macutnes for Breakrna, &c., Frax, J. C. Mew- 
burn.—{8. @. Brookes, France.) 
4875. — for Burnine O11, &., W. P. Catterson, 
mdon. 
4876. Borrte Stopper 8. J. Hersee, J. D. and D. 
Campbell, and C. 8. Western, London. 
4877. ComBINED TaBLE CANDLE Lamp and Bracket 
Lamp, R. F. Heath and W. Crook, London. 
4878. Fitter Presses, W. F. B. Massey-Mainwaring, 
jon. 


Lond 
= = Hansom Cass, W. F. B. Massey-Mainwaring, 


4480. , Seed Execrriciry for Curative, &c., 
Purposes, R. Durling, London. 

4881. Gas Eworne and Fiurp Pomp, P. M. Justice.— 
(F. B. Taylor, United States.) 

4882. Rotary Dynamometers, D. Bénki, London. 

4883. Rotary Cuttina Toots, R. Haddan.-(7. D. 
Cook. United States.) 

4884. DyNaMo-ELEcTRIC Macuines, J. Platt and J. and 
E Hopkinson, London. 

4885. VessELs for Supaqugzous Naviaation, H. W. C. 
Tweddle. London. 

48°6 Fixine Larus, &c., t> Iron Roors, 8. Worsnop, 


8. 

4887. Decoratine Lincrusta-WALTON, &c., TAPESTRY, 
8 G. L. Giles and W. J Petrie, London. 

4888. InpicaTInec the Depru of Liquips, F. R. de 
Wolski, London. 

4889. APPLYING Taps to the Moutus of Borries, W. 
Reynolds, London. 


8th April, 1886. 
4890. Looms for Weavino Corton, &c., W. Pennington, 
Blackburn. 
4891. Neep.es for Reparrinc Drivine Bets, W. A. 
M. Brown, London. 
4892. CLEANING, &c. TFXxTILE FiBRes, 
worthy and R. Wild, Manchester. 
4893. BEepsTEaps, H Beuttell Halifax 
4894. Dopsres for Looms, J. Hollingworth, Halifax. 
4895. Brake for PeraMBuLators, &c., A. W. O 
Dublin. 
4896. ANGLE IRoN Frames for MANGLING Macuings, 8. 
Crompton, Lincoln. 
4897. ATTACHING HanpDLEs to Corrins, J. Gordcn, Bir- 
minghar. 
4898. Spapes, &c., J. Hatton, Birmingham. 
4899, AcousTIC TeLePHone, 8. Vyle, Glasgow 
4900. Looms for Weavine, J. Clark and J. Whitson, 
oye ate 
4901 nogs, T. Whittaker, Oldham. 
4902. Hats, W. H. Blackwell, near Manchester. - 
4903. CLEanrne the Rats of TRAMWAYS, A. Dickinson, 
Birmingham. 
4904. Formine and SHapeinc Pork Pres, &c., J. H. 
Marston and W. Dunmore, Leicester. 
4905. STOPPING Rovina Frames, J. Tasker, Halifax 
4906. Lecarves, L. E. Emmet, Sheffield. 
4907. Ensurtnc UnironM Pressure on YARN, A. Har- 
ves, London 
 Tonmncoaee, 8. Hill, Sheffield. 
4000. Sprina Cur.ery, T. R. Ellin, Sheffield. 
4910. Courtine SHovet Piatss, G. Clark and W. H. 
She , Sheffield. 
T. Hawkins, 


4911. STRAIGHT-STEERING TRICYCLES, 
on. 
4912. Benpine Canes to form Hanpues, O. Muller, 


R. B. Gold- 


iY, 


on. 
4913. Umpretias, 8. H. McKenzie, Liverpool. 
4914. ManuractuRING Fierce Fasrics, E. Ross, 


ion. 

4915. Evecrric Burotar ALarMs, J. May and G. J. 
Hatton, London, 

4916. FasTentinos for Gioves, W. A. and W. J. Ban- 
croft, Birmingham. 

4917. FRAMELESS ArreEsEneE, M. E. Noel, Tottenham. 

4918. ImrraTion CaouTcHovo, QO. Imray. —{A. K. 
Kissel, Germany.) 

4919. TREATMENT of Yeast, G. Epstein, London. 

4920. SHow Case for Pictures, W. McCall and A. 
Smith, Glasgow. 

4921. Frrrines for Water, &., C. H. Taylor and A. 
Ross, London. 

4922. Maxine _ of Sopa, &c., C. F. Claus, 


jon. 

4923. Arctic CycLe AUXILIARY, 
London. 

4924. Winpino Yarns, &c., W. T. Stubbs and J. Cor- 
rigan, Manchester. 

4925. MAKING Wrappers for Botries, K. Giese, 
London. 

4926. Fixine Banps to MetaL Tunes, W. Bayliss and 
R. Howarth, London. 

4927. Srriprers of Carpinc Enarnes, 8. Beaumont, 


T. A. Moryson, 


on. 
bg oe — &c., Pump Vatve, J. 8. Wyndham, 
nd: 
4929. Eavearme Macazine Guns, &c., G. Rowell, 
London. 
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4930. OsciLLaTory Enoines, 8. Butler, London.—9th 
1 


July, § 
4931. Busy Corp RD Puuteys, G. F. Guyon, London. 
— a for Antma.s, T. King, London. 
49: 


8. 
4984. Manto PAPER for Cicarettss, J. B. Scammell, 


4935, ye A. H. Bremner, London. 

4936. Markie Soap, T. E. Gardner, I " 

4937. Convertinc Heat Enerey into ELEcrricaL 
Enezrcy, W. R. Lake.—(W. B. Case, United States.) 

4933, HorsEsnoes, F. Lebacq, London. 

4989. Free Atarnms, G. A. Mason, London. 

4940. WALKING Stick, &c., C. Reddick and J. W. 
Rider.—(P. C. Leclery, Belgium.) 

9th April, 1886. 

4941. Suips’ Sreerina Apparatus, G. D. Davis, 
London. 

4942, CHEESE-CUTTING APPARATUS and Sraxp, 8. T. 
Lauder, Mere. 

4943. CLOSET Basis, T. W. Tw: Longport. 

4944. Loapine CarTrinegs, J. ig ee and G. E. 
Bond, Thetford. 

4945, AtracHING Cars to Battoons, W. N. Hutchin- 
aa" Wellesbourne. 

946. TeLEPHonic and TeLEcRAPHiC CALL APPARATUS, 

ct Baker, Manchester. 

4947. CLosinc BREECH-LoaDING CaRTRIDGE Cass, J. 
Dixon and Sons and G. Sim: Sheffield. 

4948. SEPpaRaTING Postace Stamps, &c., J. J. Allen, 


Halifax. 
= Wercurne Grars, J. D. and C. Tomlinson, Roch- 
e. 
4950. Securtne Scates to Curtery, 8S. V. Wheatley, 
Sheffield. 


4951. Piangs, J. Cha n, Sheffield. 

4952. Spnvpies for Spixnine Macuixes, J. Jucker, 
Manchester. 

4953. Fiussinc WaTER-CLosets, M. Cleary, Dublin. 

4954. nee vo Fk, Storrine Ovr Woop, J. and T. 

4955. Drivine Bann, H. B. Hartley, Whittlesey. 

4956. Meratuic Actors, H. K Tae am. 

4957. tay &c., Wootten Fasrics, H. y and 
G. W. . Tomlinson, London. 


4958. Packina Pistons, H. Turner, Liverpool. 

4959. AvTromaTic Merer for Grau, &c., L. A. Couteau, 
London. 

4960. Watcues, &c., V. and L. Weber, London. 

4961. Curtain Rop, T. Crossley, London. 

4962. Dravcut and Dust Exctuper, T. J. Porter, 
Fleetwood. 

4963. Spoons, R. N. Helme, Loneosins. 

4964. Hosiery, J. Hall, Lon 

4965. APPLYING Pasbscamnens Emvutsion, E. J. 
Palmer, London. 

4966. FInE-ovanns, W. F. B. Massey-Mainwaring, 
on 

4967. Bases Bepsteaps, E. Lawson and R. @. 
Hodgetts, London. 

a i for Heatrxe Rooms, J. R. Crosthwaite, 

4969. Lawn Mowrna og eng R. Stoney, London. 

4970. Pressure Escape Cueque for se “LOADING 
Arms, W. M. Call and A. Lancaster, London. 

=. PROVISION Sares, &c., J. Lolley and W. Jones, 

1D 

72. Sarery Lerrer Boxes, W. er, London. 
73. Frames for Buckxes, &c., A. _ Londen. 

4974. Mrirrork and Lamp BRACKET, Cc. Kempton, 
London. 

4975. Sropr for Doors, G. Cooper, London. 

4976. Securt.c Door-Mats, _W. Roe, London. 

4977. Bricss, G. Spink, London. 

4978. Cuock and WatcH Mecuanism, H. J. Haddan.— 
(J. Pallweber, Germany.) 

4979. Hyprau.ic Apparatus, F. Neukirch, London. 

498¢. SWEEPING or BRUSHING Lawys, E. J. Taylor and 
J. Pa ker, London. 

4981. Torpgpo Boars, J. H. W. Stringfellow, London. 

4982. = for Conrarsine Statioyvery, L. W. Stone, 


Londo 
4983. Seams Boats, J. H. W. Stringfellow, London. 


10th April, 1886. 


4984. VenTiLator for Ramway Capriaces, &., R. 
Ww, 
all, London. 
ty ~t and H. 
7. Sroves fot Heatixe ond Ventitatine, C. J. 
Henderson, Edinburgh. 
4988. ELEcrRic APPARATUS, A. Wright, Brighton. 
7. Foop for Cartie, &., F. W. Wendenburg, 
mdon. 
4990. Excrve, J. Roots, London. 
4991. Fiurers, A. J. Bell, Manchester. 
4992. Reet, J. B. Whiteley and W. Whiteley, Halifax. 
4993. Communicate Powgr or Morioy, J. Roots, 
London. 
4994. Soap, J. Higson, Manchester. 
4995. Preparine, &c., Corrox, &c., H. Stevenson, J. 
ana and 8. ead 
RINDING WHEAT. J. Collins and F. Spencer, 
Manchester. . 
= Turbine Water WHEELS, C. L. Hett, Brigy. 
Disrrisurion Vatves for Steam Enorves, K. D. 
EEE be ince 
% Les for &c, H. Hallada: 
Birmingham. - 
5000. Peomaeet Lazet, G. Lewis, Berkley, and T. 
Workman, Thornbury. 
=~ + cree and : Apparatus, M. Cross, 
-_. CaLenpers for Guazinc and FixisHinc Paper, 
-» W. Hartley, Salford. 
: enna Liquiws, W. Cowan, London. 
008 Trominc Sars’ Carcogs in Buk, IL. A. Mack, 
Liverpool. 
5005. ADVERTISING, W. Pope, Hampstead. 
5006. WeicHine Grain, &c., W. H. Baxter, London. 
5007. Winpow SasH FAsTENERs, C. F. Hengst and J. 
e, London. 
5008. PREVENTING COLLISIONS BETWEEN RaILway 
Trains, C. T. Jones and G. Wetmon, London. 
= —~ a A. m, London. 
GINES Srzam- cons bn Wocnes, &., W. 
Clarke, London. 
= ay any for Tureap, &c., J. C. Mewburn.— 
V. St. Leger, France.) 
sols. meee Batus, J. Kirkwood, Glasgow. 
5013. Rartway Cuarrs, &c., T. Barbour, Gl , 
= Removine ScaLe from Borters, W. G. Wrench, 


5015. WATERPROOF Mantes, R. Thomson, Glasgow. 
5016. EXPELLING SULPHURIC “Acrp from SuLPHATEs and 
Bisutpuates, J. H. Johnson.—{J. L. Kessler, France.) 
5017. Ormc Macuivery, T. Haslam and J. Mooreroft, 
a 
18. Sprinc APPaRa’ T. Haslam, J. Moorcroft, and 
J. Liddiard, Liv. 4 
5019. Dampee Mecnanism for Pranorortses, H. 
5020. MANUFACTURING Soar, A. J. Boult.—{J. Monter- 
a Spain.) 
D Wasnamn Macurnes, M. Rodda, London. 
a Stove, H. H. Lake.—(L. Cline, United States.) 
5023. Preventinc Water from EnTertnc the HULLS 
of Suips, H. H. Lake.—{C. Wiley and H. C. Roome, 
United States.) 
5024. ArTiriciaL Fuet, H. H. Lake.—(L. Cline, United 


8.) 

525. Te the Spzep of Encrves, J. Richard- 

son and R. H. C. 2 —— 

5026. Sirrixo Cement, &c , I. B. Warwood and J. 
y ion. 

5027. Points for Tramways or Rattways, G. J. Chap- 


man, jon. 
= vemenag A for Puorocrapuic Cameras, /tc., G. L. 


conn Merattic Lazer or Ticker, G. F. Redfern.—{Z. 
Guirauden, France.) 





5030. Lames, W. aay tg ye 
5031. Warer-cLoser App, Wore. =... 
oS, Bees Se ‘ac, A.M. Clark.—(H. F. L. 


Worme de Romilly, 
5083. CiGaR Ro.uiso Macuines, A, M. Olark.—(D. J. 
Boehm, States.) 
5084. TreatiIna Puospaatic Eartus and Rocks, N. B. 


Powter, 

5035. SuPPoRTING the Suiprva Sasues of Raltway 
Carriacss, T. Crumpton, London. 

5036. a for the Surens of Bi Bernrves, 8. Allen, 


12th April, 1886. 
5037. DistRIBUTING FagMyaRD Manure, &c., W. David- 
son, Glasgow. 
5038. Fasteners for Winpow Sass, ©. A. Ewing, 


Chester, 
5089, Secunmve Hanpizs to Brooms, T. Firth, Hud- 
5040. WRAPPER or Prorecror for FRAGILE Goons, E. 
, Manchester. 


5041. BICYCLES, &c., J. Parr, Leicester. 
5042. oe Torston Sprinos, M. Finlayson, Edin- 


5043, _—_ Carrick Heaps, T. Swinton, Glasgow. 

5044. OPERATING Boece Dravont of Dust-coLLecrors, 
M. Martin, 

5045. Srowine Boars J. P. Wilson, Glasgow. 

5046. Tix, A. —< 

5047. Rotter Mitune, J. Ward and J. Aizlewood, 
Sheffield. 


5048. Fsetrep Natrino, T. B. Burns, Cornwall. 
5049. GrounpIne Sxrvs, H. 8. w, Nottingham. 
se. Gaerne eget Freire 
; pecan, 5. ves, Yor’ 
5052. Ropss, &c., G. J. Booth, Manchester. 
5053. ——— Keys, 8. W. Smith, Coventry. 
Frat Sreex Square, A. ret eo ee 


the standard F, having an adjustable stop a, in com- 
bination with the weighted beam N, fulcrum 


e, and helix B}, all base, 
the counter weighted lever N, pivotted standard 
F, a cup armature C, a or tracer P, 

connected with said’ A y clock train T, 
or barrel D, 


waste copatrucked and arrange 


the 
phone od fribetantielly as shown 
and for the purpose hereinbefore set i (5) Ina 








self-recording electric meter the combination with a 
helix or solenoid connected in an electric uit, an 





— 
* Racks for Goons, "F. T. Schmidt and R. ¢. | 27™ isr moving * oo pa or raga he pat 
las. Bradf said tracer, of the aulta tedover 8, having its 
eT ener 
5057. > VaLves, C. 8. partion of of f the lever oa ¢ sounterw sage igh 
J. Watts, Birmingham or parallel with the vertical axis of the standard or 


5058. Crust Borriss, 
a Surps’ Canat from Barmourts, P. > Brownrigg, 
$900. Bans end Prgces of Grom, Oo. Depaer Geum the 


TeLecRaPHinG Apparatus for Enomnes, W. 
Chadburn, Liv 

$064. Carts for Spreapinc, &c., Manure, E. Chad- 
wick and M. Wells, London. 

SS used for Movtprne, A. Crumblehulme, 

jon. 

5066. Pixs for Curntiso Harr, F. Bosshardt.—({A. 
Marin, France ) 

5067. Burrons or Stops, W. Boothby, Liverpool. 

= Carpinc Macuines, D. Proctor, jun., and H. 


, London. 
5069. Rorary Bausues, FP. Richardson, London. 
5070. Mock Boot Tres, A. Savage, London. 

5071. Borriixe Beer, W. T. Ramsden, London. 

5072. Hann Rest, W. “pavideon and W. A. Martin, 


don. 
5078. Securrne Pirate, &c., in Baskets, &c., G. Scott, 


London. 

5074. Dnux ArracuMents for Pox-ratits, A. F. Spear, 
London. 

5075. Wasutne PuorocrapHic Prints, E. J. Pound, 
Richmond. 

5076. Sasues of Rattway, &c., Doors, W. 8. Lockhart, 
London. 


5077. Rotten Presses for Saarinc Merars, W. 
Lorenz, London. 

5078. Evecrric Licutrye Apparatus for VeHICLEs, R. 
Weber, London. 

5079. Ascentamemno Escape of Gas, C. Schmidt, 

n. 

5080. Locxs and Latcnes, A. T. Tucker, London. 

5081. Cricket, H. Richardson, London. 

5082. Lockixe WHEELS of Giuehedan,, &c., G. Nobes, 
Lon 


don. 
5083, jaan &e., Doven for Breap, G. Elsey, 


«x, London. 
5087. Gas Stove for Cooxiva Ranoxs, W. 


Glasgow. 
5088. PanTaLoon Srretcners, W. G. Davis, London. 
5089. sarees Sas cane, ©. Fesquet and ©. 8. J. 


5090. MEASURING ae Consumption of ELecrriciry, H. 

Serrin and F. Fesquet, eae 
5091, ELECTRICAL GOVERNORS, Clark —{B. A. 
Messrs. Wirth x Co , Germany ) 
London. 


W. Baldridge, 


States. 
-— Pranorortes, B. J. B. Mills.—(F. C. Baruth, 
5095. a H. ieee E. Gillett, Oxfordshire.) 
5096. Waxep Enns, Haddan.—(W. 
Arnold, United States <¥ 
5097. PREVENTING LEAKAGE in Suips, E. C. Taylor, 


5098. L T. C. J. Th Lond 
AMPS, . Thomas, on. 
~ 4 Lapres’ Cottans, G. N. March, > oe 

5i i. 


States. 
Srorrerrnc Lake.—(W. 
Stewart and B. C. Webb, United States.) 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


335,615. Distrrecrator, John W. Parmelee, Engle- 
wood, Il.—Filed August 21st, 
ical vertical abell, t the top and bottom and 
conical v open ai 
a revolving brush cone provided with long 








fiexible wire eriatien, adaptei to whip instead of 
ke driving m — for 


ac Fame 


335,687. ceotiaen Maren, stn 4 Seal Tooiiahi 
R.L—Filed_ May 15th, 1885. 

Claim.—(1) In a recording time and electric current 

Sane pe pene 

a or move 

with the mounted lever 

one end thereof connected said armature, 

the other end having a ection 

counter sul as shown and the 

purpose set (2) In a recording electric meter 





other support in which the lever is mounted, all con- 
— and arranged substantially as shown and set 


$35,769. Track CLEARER For Mowers, James M. 
Pattersonand Eli A. Himebauch, Tipton, Cal.—Filed 
August Tth, 1885. 

Claim.—(1) In a mowing machine, 2 horizontal 
with reciprocating sickle, and a vertical 

at its outer end and having two 

sickles or cutters guided to move vertically upon its 
front edge, in combination with pitmen secured 
cen’ to said cutters extending downward through 
= o adh a and the horizontal sliding 
joc ing op) grooves 
upon its opposite sides {into which cern my the lower 
ends of the pitmen prod ject, substan’ as herein 
described. (2) A ho atal finger bar with its reci- 


335.769) 


_. ichkammiiicdcciad... Micassiidia 





prc cating sickle, in combination with = vertically 
recij ing sic’ sickles and a horizon slotted 
block with a or rod bw said 
block with th 


in 
directions, substantially as herein described. 
horizontal finger bar and ting 
mowing machine, and the ve stan: 


posite 
4) The 
le of a 
having 








sickles or cut ers guiled to reciprocate in opposite 
directions upon its fu1 wad edge, with channels made 


in its ite sides to receive and os itman 

by wi the cadens ene veh yee tion 
a ake 

‘tially s as herein 

described. (6) The ve cutters mov- 


-— oige of te opp =| jaro eran oppo the ¥ fen taalty 
o opposite cutter made 
erein described. 


535,006. Cor. Curt-orr VALVE, ay Dugar, Cedartown, 
—— November ae 
Claim. Tee combination a 


gyri _ one ldo, me 
ee at the diam tel sie, "hollow 

a - oad 
cylindrical valve fi iamctrialy opie 


339,993, 





distributin 
aang. and having 


with 
the pee mb in oo cortgets and ! 
the ay inner surface of the said valve, as and 
for the purpose shown and set forth. 
. ARMATURE FOR DYNAMO-ELECTRIC MACHINES, 
Chas. F. Brush, Cleveland, Ohio.—Filed May 18th, 


chin. —An armature composed of superposed layers 





of band ms ged one | —, the opposite 
faces o' we pore radial grooves 
situated alveotly opposite one KAA and extending 





the entire width of the ring, the side walls of the 
ves being made in’ with the layers of the 
fand, d, substantially as set forth. 
336,108. Rotter Bearino ror SHAFTS AND AXLks, 
John Gibbons, West Troy, N.Y.—Filed December 7th, 
Claim —(1) In an axle or shaft bearing, the combi- 
nation, with the rollers R, made with the recesses r in 
revolution thereon, of the balls B, havin; 
diameter as the rollers, and placed between said 
rollers within the grooved recesses relatively to the 
axle-box and axle or shaft, substantially as and for 


NS: — 


aeaat, Ferscssvasssesssssassassassisiaans 





the purposes set forth. (2) In an axle or shaft bear. 
ing, the combination of the rollers R, made with the 
r in revolution therein, of the balis B, having 
the same diameter as the rollers, and arranged within 
the grooved recesses, as shown, and a co on the 
axle or shaft, and a threaded cap on the box, substan- 
tially as and for the purposes set forth. 
836,104. Bripor, Solomon H. Godman, Indianapolis, 
Ind.—Filed June -_. 1885, 

Claim.—{1) In a bri ridge, the combination, with the 
upper and lower ch and end posts thereof, of 
diagonal struts extending from said end posts to the 
lower chord, the upright struts, long truss-rods 
pe ees | from the corners formed by the connection 
of th posts and chord, or from the top of the 
vertical struts to the foot of the eral vertical strut, 
the short truss-rods connecting the central portions of 
said long truss-rods to the top chord or top end of the 
vertical strut nearest it, and suspension rods support- 
ing the floor beams, substantiall. ily as set forth. (2) In 

bridge, the combination, with the lower chord A, 
right struts B, top chord C, and end posts D, of the 
ned) struts E, ong truss-rods F, ort truss-rods 
& counter-rods H, —< suspension-rods I, and short 
suspeusion- -rods J, all arranged and operating sub- 
tantially as described, and for the purposes specified. 








(3) The combination, wits the upper and oere chords, 
upright struts, and end posts of a bridge, of the long 
double truss-; F, pin-holes provided in the 
centre thereof, the short truss-rods G, secu at one 
end to said central om and of ite other ond to the 





grooves, the ~ a. Limourked i von ay aid grooves, 
and the top piece L? mounted on top and bearing on 
said rollers, substantially as set forth. 
836,148 Warer Meter with Revo.vine Piston, 
Lewis H. Nash, Brooklyn.—Filed October 19th, 1885. 
S-> combination, in Ls a meter, AY 
revolving non-rotating piston rcumferentia 
projecting — inlet and discharge ports con- 


36143] * 





centric with each other, with a case having an 





number of peimetocriag ints and head po 
the inlet and outlet valve po 
ibed, for the pu 





of ist Ae eset 
pam e 
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THE INSTITUTION OF NAVAL ARCHITECTS. 
Tus Meeting of the Institution of Naval Architects was 
resumed on Thursday morning, the 15th inst. Two papers 
were read upon mild steel chiefly as used in shipbuilding. 
The first, by Mr. B. Martell, was entitled, “A Brief 
Review of the Progress of Mild Steel, and the Results of 
Eight Years’ Experience of its Use for Shipbuilding Pur- 
poses.” The second was by Mr. J. Ward, “On the t 
Aspect of Mild Steel for ape cemgge There was 
nothing new in either of these pai . Martell’s was 
historic; first, very much of hi ; secondly, of Lloyd’s; 
and thirdly, dimly structural. The paper or seemed to 
have an object not apparent to many, that object being to 
explain his own views on a subject which had evidently 
been elsewhere one of contention, and thus to walk publicly 
into the enemy’s = mystic “references to special 
subjects,” ect] q. in to those behind the scenes, but 
who were precluded from a reply because, as Mr. Mar- 
tell seemed to be careful to remark, “the Institution 
is not a place where questions of a nature 
should be discussed.” e structural points referred to 
were chiefly those that relate to the relative strengths, as 


against strains such as those that result from collision or | ord 


unding, of steel and iron ships, supposing the ships to 

built of regulation scantling. As against such strains, 
the inference from the paper is that the lighter section 
of steel employed removes the claim to superiority over 
iron ships, Another point was to the effect that a vessel 
may be strained at the butts without its being possible to 
detect it in the ordinary way in dry dock; that is to say, that 
the ship may be so resting as to close butts that would be 
open in the water, and that refitting butt straps and re- 
rivettiug may be n when a ship’s plater thinks not. 
A few words were said on basic steel and certain failures, 
and the refusal of Lloyd’s to accept basic steel for ships for 
the present. 

The gist of Mr. Ward’s paper was to the effect that 
mild steel ships were, under every consideration, better 
than iron; that Messrs, Denny hall cont ships in which 
they had used 51,000 tons of steel; that steel in their 
works was treated without any ial precautions; that 
out of about 400,000 pieces — and angles — only 
eleven plates and three angle bars have failed; and that 
local heating was not attended with such serious results as 
was commonly supposed. Any detrimental effect of 
working at blue heat was of the rarest occurrence, pieces 
of all kinds and shapes being constantly finished in their 
(Messrs, Denny’s) works without any losses, The author 
then gave the results of a large number of experiments to 
test these and other ——s the figures obtained being 
all in his favour, and showing that mild still was struc- 
turally superior to iron, and its manipulation in every 
respect equally easy. The paper contained no less than 
fifty-seven quarto pages, most of them occupied with the 
results of experimental tests by machine and by dynamite. 

In the discussion on these papers Sir Nathaniel Barnaby 
urged the necessity, in spite of Mr. Ward’s figures, of 
testing and examination, and for refusing to trust any 
steel on account of its brand ; but Mr. Kirk agreed with Mr. 
Ward as to giving the men no special instructions as to the 
methods of manipulation. 

The Hon. George Duncan, of Messrs. Maudslay, Sons, 
and Field, said that the results of his experience, especially 
in the construction of boilers, was quite opposed to Mr. 
Ward's. He had found that plates and rivets were both 
to be distrusted, and the greatest care was n 
avoid the effects of local heating and working at an insuffi- 
cient temperature. He had made arrangements for pro- 
ducing boilers with hardly any of the customary | 
heating, having devised a set of machinery for the purpose, 
including the thinning or tapering-down of corners cold by 
cutting away instead of hammering out. Messrs. Maudslay, 
we may remark, are payin ial attention to boiler con- 
struction, and have entirely de from the usual boiler- 
shop practice. Plates, and even difficult forms, are now 
completely set out in the drawing-office, and “ trying-up” 


has been almost wholly avoided. The firm intends | be 


working large engines and boilers at 180 Ib., and, believing 
in the importance of the boiler as a chief element on 
board a steamship, they have taken up the matter as one 
reagan more special attention than has customarily 
been paid to it. 

Respecting corrosion, one speaker said he had found it 
occur very severely at first, but that with care as to clean- 
ing and painting, it seemed to cease entirely. Admiral Sir 
John Hay referred to the necessity for applying the facts 
which had been ascertained concerning the evil effects of 
vibration long continued on the material of steel ships, and 
he suggested that the compass changes on steel 
ships might be to some extent due to molecular change of 
the steel caused by vibration—changes such as he consi- 
dered were to be inferred from facts obtained by experi- 
ments on the magnetic changes in metals, as a t of 
crystalline change. 

Mr. Gilchrist explained that basic steel of the lower 
tensile strengths was entirely devoid of the imperfections 
which had been the cause of complaint, and that these 
complaints had not been made with respect to the enor- 
mous quantities of basic steel that had been made in 
Germany, and, moreover, that some of the plates which 
had been most complained of in this country had not really 
been basic but were acid plates. Mr. James Riley said he 
had been trying hard to destroy plates by local heating, 
and could not, but had found some ill effects of working 
at blue heat. Heating to a high temperature without 
subsequent working was more farmful He predicted 
that basic steel would be successful, but would be made by 
the open hearth. 

Mr. W. Parker remarked that experiments might be 
pees to that showed that steel plates were not injured 

y punching; but inquiry proved that these were only 
thin vege: the thicker the ma the greater the damage, 
and the same of a sheared off strip until annealed. Basic 
steel he ee would be good if its tensile strength were 
kept low. . Parker, however, showed some remarkable 
curves illustrating the effect on steel of mechanical work 





done under different conditions. The curves were obtained 
by Wicksteed’s autographic recorder, and by Stromeyer’s 
indicator, and are of great im ce. We reproduce some 
of them annexed. They are all from similar test pieces of the 
same mild steel. Curve 1 was obtained from a test piece of 
plate as taken from the mill, 1°14 square inch sectional 
area. The breaking load of this was 31°23 tons, or 27°4 
per square inch, and the extension in 10in. 2°77in. In this 
curve will be seen the peculiar drop—or rather sudden 
extensiun—at D, which has recently been particularly 
observed by au hic and taken as indicating 
the period of loss Above this the 
curve rises in no peculiar manner as the load and 
saggy ewe increase until ru - occurs, “a Parker 
wever, supplement e curve one from 

a Stromeyer indicator, which we described in our last 
impression, and this is shown by the line B, which 
magnifies the elongation 100 times. By means of 
this indicator the moment of ductile extension is in- 
oa by the rapid movement of the pointer, 
and instant of loss of elastic resistance is thus 
determined. B poe the point E in this curve 
or line by which this instant is recorded, we have on the 
inary curve the point C, at which the elastic limit of 
the material is really reached, the vertical distance between 
Cand D indicating the period and intensity of a semi- 
elastic resistance, which suddenly fails and becomes one 
either of plastic resistance or of what we might pro- 
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was wanted, and from whom, after six weeks of failures, 
they had to go to a well-known firm of high repute. In 
— of this strange behaviour on the part of the 
Admiralty, it was stated by Mr. W. H. White that one 
department of the Admiralty made the tests and inquiries, 
and another department gave the orders. Why the order- 
giving department should act as though the other were 
not in existence was not explained. One speaker stated 
that with every wish to obtain his steel castings from 
English makers he had not been able to do so at less than 
about 45s. per ewt. for castings at all satisfactory, but had 
easily obtained clean and ings from Germany at 
33a, per cwt. They were not so strong, and the contrac- 
tion in area of — under test was about 6 per cent. 
less, but this was of no importance. 

On Thursday evening the first paper read was by Mr. 
Richard Sennett. The following is an abstract of the 
paper, which was on 

CLoseD STOKEHOLES, 

The only system of forced draught that has yet had any 
extended practical trial is that of closed stokeholes worked 
under air pressure, which was described by Mr. R. J. 
Butler in 1883 as ont to H.M.S. Conqueror and 
Satellite. The object of Mr. Sennett’s paper was to lay 
before the Institution the results obtained during some of 
the more recent trials. Detailed particularsof themachinery 
of the ships and the results of their trials are given in the 
tables attached. All the 
trials were made in accord- 
ance with the usual Admiralty 
practice. The indicator dia- 


s were taken at a 
» falf-hourly intervals, and the 


$ revolutions were taken, at the 
9) end of each half-hour, from 


.t 
% the indications of mechanical 
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GRAPHIC HISTORY OF THREE TEST PIECES OF STEEL. 


visionally assume to be a mechanical re-arrangement of 
the molecules which are under an ap to equilibrium 
as to stress when the external load is sufficient to cons 
stitute incipiently effective resistance to the forces by 
which they are attracted to each other. The re-arrange- 
ment for a period adds to the resistance to further defor- 
mation, but from D this is ually overpowered and 


to | destructive extension is recorded by the curve. Curve 2 


is taken from an exactly similar test piece, the sectional 
area of which was 1°132 square inch, but the piece had 


local | been bent to a radius of about 3in., and then straightened, 


thus putting upon the material strains of alternate sign 
which must cause some alternate re-arrangements. 
Whatever the nature of the physical changes, it 
is clear that the cause of the sudden extension 
shown at D in curve 1 is wholly absent in curve 2; 
but the limit of elastic resistance is very much lessened, 
this being reached near B, the Stromeyer curve ceasing to 
ight hereabout. Further, it will be seen from 
curve 3 for an exactly similar specimen, bent once and 


straightened and then annealed, that the original condi- | fire-grate. 


tions are restored; but the specimen shows rather less 
ultimate strength. These and other experiments described 
by Mr. Parker show that steel cannot be worked without 
changes in molecular arrangement and mechanical pro- 
perties. 

by to expectations Mr. W. Denny said but little, 
and that little was, of course, in support of Mr. Waid’s 
paper. Mr. W. H. White stated that the Admiralty in- 
tended making experiments on basic steel, and in reply to 
some remarks concerning the use of steel of higher — 
80 as to utilise the properties of that metal, he remarked that 
the me perees 3 made no difficulty about —— high 
strength if it had high ductility. Mr. E. A. Cowper 
spoke on lied subject generally, and the readers of the 

replied. 

Ph peper wen ofterwunds vend by Me. E. C. Warren, “On 
the Use of Steel Castings in lieu of Iron Wy and 
Brass Castings in Building and Fitting Ships, His 
paper gave some information on the pm that had been 
made in the production of heavy and complex steel cast- 
ings for very various pu and the experimental test 
figures which accompanied the paper showed that excellent 
results had been obtained. The paper was illustrated with 
a large number of engravings of steel castii made to 
replace wrought iron and to do work which could not 
possibly be done by or with iron. 

There was no discussion on Mr. Warren’s paper, but 
some remarks were made upon it. The numbers of makers 
of good steel castings in England, it was said, could be 
counted on one hand. It was agreed that the tests im- 
posed were sometimes unnecessarily severe, and were such 
as no welded iron forgings would stand. To withstand 
these tests the steel castings became costly in production. 
Mr. Hall mentioned that two or three firms, including his 
own, had been very much pestered by the Admiralty on 
steel castings, and then when orders were given out they 
were sent to some makers totally unable to produce what 





counters worked off the 
engines, the mean of the 
-hourly totals being used 

for the calculation of the 
indicated horse-power. The 
twin-screw armour-clad bar- 
bette ship Rodney is fitted 
with twelve boilers, arranged 
in four separate and inde- 
pendent stokeholes, the work- 
ing steam pressure being 
90 lb, per square inch. The 
arrangement of the fans and 
screens in each stokehole for 
forced draught working is 
shown in Fi 1 and 2 
There are two fans, 5ft. in 
diameter, for each stokehole, 
one at either end, fixed on 
the débris deck that forms 
the air-tight ceiling of the 
stokehole. The engines of 
the Rodney are vertical three-cylinder compound, each 
set having one high and two low-pressure cylinders, the 
ratio of the volume of the high to that of the two low- 
cylinders being 1 to 4°05. The proportions of the 

ilers and engines are such that with natural draught 
alone an indicated horse-power of from 7500 to 8000 would 
be developed. A four hours’ trial with forced draught 
was made on the 13th June, 1885, all twelve boilers being 
used. The mean indicated horse-power developed was 
11,158, with an average air pressure in the stokeholes 
equal to 1°4in. of water. This gives a mean of 14°75 indi- 
cated horse power per square foot of fire-grate, and of 18°5 
indicated horse-power per ton of boiler, including water, 
uptakes, fittings, &c. The boiler power was in excess of 
the capacity of the ines, and a subsequent trial was, 
therefore, made on the 16th June, 1885, with nine boilers 
only in use. The air during this trial was 
gradually raised from Vin. to 2in. of water, and the 
average indicated horse-power developed was 9544, which 
is equal to 16°83 indicated horse-power square foot of 
During the last hour of this trial, when the 
air pressure was kept equal to 2in. of water, the mean 
indicated horse-power developed was 9760, or 17°2 indi- 
cated horse-power per square foot of fire-grate. The 
boilers generated an ample quantity of steam, the safety 
valves octane freely throughout the trial. The forced 
draught trial of the Howe, a sister-ship to the Rodney, 
was made on the 14th January, 1886; the maximum 
indicated horse-power develo was 12,118, and the 
average for the four hours 11,725, or at the rate of 15°5 
indicated horse-power per square foot of fire-grate. 
The official fo: draught steam trial of the fast twin- 
screw cruiser Mersey was made off the Nore on the 24th 
September, 1885. e Mersey is fitted with six boilers of 
the low cylindrical marine type, arranged in two stoke- 
holes, and with natural draught alone would be equal to 
about 4000 indicated horse-power. The working steam 
pressure is 110 Ib. per square inch. The general features 
of the stokehole arrangements are shown in Figs. 3 and 4. 
In the Mersey, the supply to the fans is through air 
trunks carried direct to the upperdeck. Two 5ft. fans are 
fitted for each stokehole. The engines of the Mersey are 
horizontal compound, each set having one high and one 
low-pressure cylinder, the ratio of the high to the low 
being 1 to 2°84, The average indica horse-power 
developed during the trial was 6628, with an air pressure 
in the stokeholes equal to 2in. of water. This represents 
16°61 indicated horse-power per square foot of fire-grate, 
and 21°7 indicated nga r ton of boiler, including 
water, uptakes, fittings, &c. e results of trial of the 
torpedo cruiser Scout were practically the same as those of 
the Mersey. The machinery and boilers are of similar 
type but smaller, The Scout has four boilers, two in each 
stokehole, and the working pressure is 120 1b. per square 
inch, The average indicated spr ed developed 
on the forced draught trial made at Spithead, on the 
23rd September, 1885, was 3370, which is equal to 
16°28 indicated horse-power per square foot of fire- 
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grate, and 19° indicated horse-power per ton of boiler. 
Tn no case yet, on a full power trial, have the boilers been 
worked to the full extent of their capabilities, and the 
reserve of power in the fans has kept the steam supply 
always fully under command. In some trials made by 
using a portion only of the boilers, so that all the steam 
generated could be readily utilised by the engines, the 
results obtained have been higher than those quoted from 
the full-power trials. Saal. trials of the machinery of 
the sloop Caroline were made in the basin at Sheerness in 
March, 1885, with only one-half of the boilers in use. 


The results of one of these trials, of six hours’ duration, 
are given in table attached, from which it will be seen 
that, with an air pressure equal to not more than ltin. of 


bes square 
ip to the 


water, 18 indicated horse-power was developed 
foot of fire-grate. The Caroline is a sister 
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have in no way suffered from the work. It is probable 
that, with further experience, the pressure may be safely 
somewhat higher, with a corresponding increase in the 
steaming powers of the boilers. The closed stokehole 
system tends to promote economy of fuel, in consequence 
of the better supply of air and the higher temperatures at 
which the fires are worked. It is true that on some full 
power forced draught trials of ships in the Royal Navy 
the consumption of coal per indicated horse-power has 
been somewhat in excess of the expenditure required for 
natural draught alone. This, however, is not due to the 
method in which the coal is burnt, but simply results from 
the waste heat that passes up the funnel in consequence of 
the comparatively small proportion of heating surface to 
the coal burnt. 

A paper on the subject by Mr. James Howden was 
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considerably less in siz2 and in furnace and heating 
surface measurements, and therefore insufficient for natural 
draught working. The route in which the steamer makes 
her a voyages is not favoured with repairing shops, 
failure or injury to the boiler would have meant disaster. 
The New York City is a steamer built in 1879 on full load 
lines for large dead-weight carrying, her dimensions being 
260ft. x 344$ft. x 22}ft., gross tonnage 1724, and displace- 
ment, on full load draught of 20ft., 3700 tons nearly. The 
engines are ordinary compounds, having cylinders 33in. 
pr 6lin. diameter by 33in. stroke, and without an expan- 
sion valve on the high-pressure cylinder. The original boiler, 
though worked as one double-ended boiler with two fur- 
naces at each end, consisted of two separate cylindrical 

each 12ft. Gin. diameter by 6ft. 4}in. in length with 
ash oma domes. These cylindrical parts were tied to- 
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FORCED COMBUSTION ARRANGEMENTS ON BOARD H.M.S. MERSEY. 


Satellite, referred to in Mr. Butler’s paper, and the 


r-| next read. The following is an abstract of the 


paper, 


ticulars and arrangements of the machinery and boilers | which was entitled, on 


are practically the same as in that ship. The following 
table affords a comparison of the performances of similar 
ships, some with ordinary open stokeholes, and others with 
closed stokeholes and forced draught :— 


























1 2; 8 4 5 6 7 | 8 
ry 3 ¥ LE.P. per 

; |83 stilts os 
Ship. z ae LELP. $3185 “| zs 
ot BO | a! s2 32 

} A 2a 

8; Bar tons | 

-% { Inflexible ... 1878, 60 | 8,483 756 829 10°21 11-22 
2 { Colossus ... 1883, 64 | 7,492 594 | 645 11°62 12°61 
3 |Pheton ... + 1884 90 | 5,588 462 546 10°2312°1 
{ Howe .. s+ 1885, 90 | 11,725 632) 756 15°54 18°5 
<8 | Rodney (9 boilers)... 1885] 90 | 9,544 474567 16°8320-1 
231 Mersey - 1885110 | 6,628 306 | 399 16-61 21-7 
FE Scout ... ... ...1885120| 3,870° 174 | 207 16°2819°3 
ratalae(ctnnte) a iss 12,000 514 | 609 20°0023°3 





NotEe.—The weight of boiler given includes weight of water, 
funrel, uptakes, fittings, spare gear, &c. 
In the ships with natural draught only, about 10} indi- 
cated horse-power was aoiael per square foot of fire- 
grate, between 16 and 17 indicated horse-power was 
obtained with moderate forced draught, the boilers being 
practically the same in the two cases. The steam blast was 
used throughout the trial of the Colossus. Grate area can 
only be used as a fair basis of comparison for boilers 
similar in design and construction. e indicated horse- 
power developed per ton weight of boiler is the more im- 
portant feature, so far as the naval architect is concerned, 
and we see from column 8 that the effect of the application 
of forced draught has been to increase the power obtained 
from a given weight of boilers in the proportion roughly 
of 20 to 12, the engines and boilers being of practically 
the same description in both cases. In the Nile and 


Trafalgar, and other warships now building, triple 
expansion engines will be fitted, worked with steam 
of 130 lb. to 140]b. pressure per square inch. From 
the experience they had now gained 


respecting the 

steam-generating powers of boilers in PR yprec Few 
kept under moderate air pressure, and the well-known 
economical employment of steam in triple expansion 
engines, they are satisfied that on the full power trials of 
these vessels, at least 20 indicated horse-power per square 
foot of grate and between 23 and 24 indicated horse- 
pore per ton of boiler will be realised, and this condition 
been readily accepted by the engine contractors, who 
have had experience of the working of the system. The 
maximum limit of the air pressure allowed on the 


Admiralty trials was equal to 2in. of water, or about 
one-thirteenth of a pound per square inch, and the boilers | 








Forcep ComBustion 1n Furnaces oF STEAM Bolzers, 


The ship which chiefly supplies the facts stated in this 
paper is the New York City, of the “ Direct” West India 
Line, of Messrs. Scrutton, Sons, and Co. The voyage is 


FIG.l 


ti) 





ts 


| gether at the distance apart of 4ft. 3in., this space forming 
| a dry combustion << being closed in with an iron 
| casing lined with fire brick. The new boiler, Figs. 1 and 2, 
| supplied to the steamer to work with forced combustion, 
| is single-ended with three furnaces, and occupies so much 
| less space in the ship that, after providing for an unusually 
‘roomy stokehole, sufficient space for 120 tons additional 
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FORCED COMBUSTION 


from London direct to the West India Islands, and through 
the Archi o there, extending at intervals to Demerara 
and Honduras, the round voyage occupying, according to 
circumstances, from 3 to 44 months. e opportunities 
on - voyage for obtaining fresh water for the boiler are 
so limi 





| is 
| The air-heating tubes for each furnace are forty in number, 
t, as a rule, salt water only is. used, | 2ft. in. in len 














Deel oe 





ARRANGEMENTS ON BOARD H.M.S. RODNEY. 


| coal could have been got in former boiler room, On next 


will be found the pou icularsof the two boilers. 
e diameter of the new boiler is somewhat greater than 
uired for the size of furnaces or number of tubes, 


, and 3}in. external diameter, they also 


The boiler I proposed, to replace the one in use, was to be being proportioned, so far, in view of the boiler being 











Apart 23, 1886. 





v 


THE ENGINEER. 


rae 315 








worked with natural draught, The air space in the fire 
grates was reduced in width by side pieces to rather less 
than 2ft. llin. across, so that each fire grate was, with 
4ft. 1din, length of bars, 12 square feet in area, A twofold 


Particulars of New York City Trials. 





New boiler. 


| Original boiler. 
Length without uptake .. 17ft. Oin. 1ift. in. 
Diameter .. 2. cc os lift. 6in. 14ft. Oin. 
Steam domes... .. .. «. two None. 
Number and dia. of furnaces Four 8ft. 5in. Three 3ft. 4in. 


Number, length, and dia- 

meter of tubes .. .. 872 - 6ft. 4}in. 
Tube surface .. .. .. «.| 73 sq. 
Length of fire bars, over all | 5ft. Gir. 
Aggregate fire-grate .. ..| 36 sq. ft. 
object was sought in using these side pieces, one being 
to prevent the too rapid combustion of the fuel at the 





sides of the furnaces, and the other to reduce the heat 


It may be noticed here that with the Welsh coal of fair 
quality, which has been used in the steamer for the last 
twelve months, the fires can be kept in good order by cleaniug 
every twelve hours, After more than seven months con- 
tinuous working, Messrs. Scrutton had a report prepared 
by their superintendent engineer, Mr. Nicolson, of the 
results of the working of the new boiler under forced 


draught up to the date of the report, 11th June, 1885, with | 


a comparison of results from the natural draught boiler 
under same conditions. In this report the following par- 
ticulars are given of four voyages made under similar con- 
ditions and affording a fair comparison, two being made 
with the natural draught boiler and two with the forced 
draught boiler. These are: With natural draught boiler 
(1) the homeward run from Barbadoes, arriving in London, 


Barbad 





TABLE I,—Particulars of Machinery (Mr. Sennett’s paper). 


conclusion that the smaller boiler, with this system of 
forced combustion, has not only maintained a higher power 
than the larger natural draught boiler, but has at same 
time reduced the consumption of coal with the same 
engines from 2°24 Ib, to 1°42 Ib. per hour, without taking 
into account the power for working the fan engine, which, 
being ~—— from the boiler, should correctly be added 
to the indicated horse-power of main engines.” On the 
next voyage out and homewards after the report referred 
to was made, a still higher result was obtained, as given in 
the following extract of a letter from Messrs. Scrutton to 
my firm of 22nd August last :—*The New York City 
having completed on 7th August another voyage to the 
West India Islands and back to London, we have pleasure 


(in informing you that the results obtained from your 
January Ist, 1882; (2) the outward run from London to | 
oes, leaving 20th May, 1884. With forced draught | 
boiler (1) the outward run from the Clyde to Trinidad, | 


boiler with forced combustion show continued improve- 
ment. The average indicated horse-power of the outward 
and homeward voyages, ascertained by our superintending 

































































Particulars, Inflexible. Colossus. Phaeton. Mersoy Scout. = ae ar 
Pree ; 8 cylinder vertical 3 cylinder vertical | ‘Horizontal Horizontal Horizontal | 3 cylinder Vertical triple 
Description of Engines | compound. compound | P r p p ‘ | Prec nt expansion 
sil f cylind ( High pressure... 2 of 70’ 2 of 58” 2 of 42" 2 of 38" 2 of 26” 2 of 52” 2 of 4 : “ 
iameters of cylinders , | 2 intermedia 
; j bh % | of 62” 
wihewiaka \gereneue 4 of 90” 4 of 74” 2 of 78" 2 of 6” 20f46" =| dof 74" 2 of 6” 
Length of stroke ... ic 0 4 0’ 3 3" x 3 3” 2’ 6" 3 9" 4 3" 
Description piaa ava 2 bladed 4 bladed 4 bladed 3 bladed 3 bladed | 4 bladed — 
Propeller + Diameter... ft. in, 20’ 24" 17’ 8}" 14’ of. 13’ 0" 10’ 6" | 15 6" } decided 
Pitch ft. in, 23’ 0” 19/42" 20’ 1}" 18’ 53" 12’ 6” 19 6" —— 
( Number tee eee . z ie mie 10 ‘- 8 6 4 12 6 
| er Oval "a val _ Oval Double | Oval STurnese | Oval $ faranee Cylindrical high | Low cylindrical | Low cylindrical Oval High cylindrical 
Boilers + Description 8 furnace 2 furnace i noe | 3 furnace 3 furnace 3furnace | 8 furnace 4 furnace 
| urnace | | 
| Transverse dimensions ..._ ... | 13° 7x15! 6" } 1 1"x13'4" 9 4" x 143 12’ 9” x 15! 8” 7 10”x14' 0" 13’ 5” dia. 10’ 0" dia. 9’ 3” dia. 11’ 0" x 15’ 0" 16’ 2" dia. 
(Length alt ar ae Y¥ 0" | 9 0" Ds al 9 9" 9 9” 9 8" 18’ 9” 17’ 10’ 9 8” 10’ 3" 
Load on safety valves... Ibs, 60 64 90 110 120 90 135 
Number .., sn 5 24 18 12 36 24 
twelve of eightof |, sixteenof | Twenty-fourof | Four of | 
Furnaces 4 Diameter = | ee | Ue 3° 5" ; 18 of & 3’ 3 2" 210" =| 3’ 0" 3 74" 
; : 6 of 3 0" | 
{ Length “= ee 6’ 0" 6’ 0" 6’ 6" 6’ 9” a a 6’ 9" v s Te ee 0” 7’ 0" 7 a" 
Grate area in sq. ft. ... : e 756 509 
Heating surface of boilers { bes... ... 18,654 14,747 12,456 10,367 5,500 17,174 17,046 
in sq. ft. Total... ... 22,288 17,507 14,56: 11,700 6,170 294 19,390 
Area through tubes in aq, egal 158 7 85 61 8 102 86 
umber ... oa 
Funnels age Oval 10’ 0"x 8’ 0" Oval 12’ 0" x 8’ 0” 8’ 0" dia. 7’ 2” dia. 6’ 6"+4' 9" 9 0"x5' 6" 7’ 0" dia. 
Height above fire bars 7Y 3” 1 61’ 8” 52’ 6" 55’ 0" 75’ 0" 65’ 0" 
Tube heating surtace 22°5 228 23°3 25°9 26°5 22-7 28 
amie —_ - 
Area throu u 4 oe P ae 
Riise {Goa 190 ‘181 “160 152 154 134 158 
Area of fannels “160 “128 “183 “100 “125 114 “126 
Forced draught § Number ... Pare - _ _— fe 4 58, 6 
or fans & { Diameter ft. in. — -_ oe, 50 3 6 50 5 6" 
| 
™ Trials (Mr. Sennett’ . _ engineer, is 628, including 6 indicated horse-power for the 
eee ee Ser ens een P fan engine. The consumption of Welsh coal has been 
; throughout the voyage 9 tons per 24 hours. The boiler 
Openstokeholes. = =| ——C—CCCC«SPorvodd draught, _____ continues in perfect order. The results altogether are 
| Inflexible. Colossus. | Phaeton. Mersey. | Scout. Rodney. Howe. | Caroline. | most satisfactory.” This consumption at sea is at the rate 
a — 0 . per indica orse-power per hour, with a 
| | : f 1337 lb. per indicated horse-p per h th 
Date of trial { Nov. 14, | Jan. 10, | Feb. 12, | ~~. 24, | Sept. 23, ; June 13, June 16, | Jan. 14, , March 4, _ rate of combustion giving 17°4 indicated horse-power per 
. : . | 1884. “a _ | 1885. | = = 1 : square foot of fire-grate. On the last completed voyage a 
Sag pe oe Sees A | 10 CO 8 et 4 3 «|CCOg 2 g _ still higher rate of combustion was got by a new engi- 
mage aieeee in | heer, who, without any previous experience in forced 
boilers we aes Ibs,| 61°06 61°52 85°35 =| -107'8 113°09 93°06 92°74 89°21 84°52 | draught, ran the engines for some days on the passage to 
Mean air in boiler- | Barbadoes at 62 revolutions, with an indicated horse-power 
= inches he ae. ws a oo) a |. = 1°89 2°05 15 | of 706, including fan power, the coal consumption rising to 
oe ee tes: ? 4 ; | pe. 49 | . . RO: : 11 tons per day, this rate of combustion giving 19°6 indi- 
= a Agi 29°55 40°66 43°56 | 56°53 61°42 | 59°92 49°73 59°51 43°9 pe horse-power per square foot of fire-grate, with a 
squareinch. sure ...| _9°833 12°09 11°43 22°82 24°31 | 12°8 121 13°43 12°79 | coal consumption 1°454 indicated horse-power per 
Mean revolutions per min.) 73°26 “96 100° 26 122°34 | 152°33 | 108°42 | 100°13 | 106°63 77°8 | hour, the coal being reported as “small and inferior.” 
Mean speed of piston, in | In the New York City the recovery of the heat from the 
feet per min... ......| 586 | _ B85 802 795 | 762 | 776 751 800 on.) Se ios tok theem oil aa te it could 
Indicated horse-power 8483 | «(7492 5588 6623 | 3370 | 11,158 | 9544 | 11,725 sag} SENG gees Bas net Deen etienied to Ce extent 1 cow 
aaa on troguie weed in | ao , have been, so much having been sacrificed by the adoption 
square feet ... ... ... 829 645 546 399 207 | 756 567 756 5 of proportions, as already explained, to ensure certain 
1.H.P. per square foot of | | results by chimney draught. That a still — econom 
fire-grate ... nonce: aie. 668 10°21 11°62 10°23 16°61 16°28 14°75 16°83 15°51 18°02 | in fuel could be obtained from the boiler of the New Yor 
Lo Tubes ... 2°20 1°97 2°23 1°56 1°63 1°54 1°35 1°46 1°24 | City by utilising a greater proportion of this heat is there- 
pee Bs feet ... | Total 2°63 2°33 | 2°61 1°77 1°83 1°82 16 1°73 1:43 fore absolutely certain. ‘Ihe air of combustion in this 
Coal used per I.H.P. per | steamer is heated directly by the waste in the heat- 
hour, in lbs. ... ... ...| 2°06 255 =| = 2°89 2°48| . 26...) 2:2 — 2°16 2°54 | ing chamber from 180 deg. to 200 deg. above temperature 
Coal used per hour, in tons, 7°80 8°53 | 5:96 733 | 3892] _ 11°30 1'll of stokehole. This is further increased by its passage 
| Blast used Blast ot Natural | | through the furnace front plate and interior air boxes, 
Remarks | last 4 hour - the | draught | | , which are preserved by the air carrying off their heat into 
only. | trial. only, | | | | | the furnace, which it enters at a temperature probably 
| | 











Nore.—The indicated H.P. reccrded is that developed by the main mma only, and does not include the I.H.P. expended in working the feed 
ery. 


and circulating pumps, blowing 


somewhat at a where the plating is unfavourably 
placed for throwing off the steam evaporated, being below 
the centre line of the furnace. The average revolutions of 
the engines with the natural draught boiler were 56, and 
the indicated horse-power 564. ith the new boiler and 
forced draught it was found on the first trial that 64 revo- 
lutions could be easily maintained with the Scotch coal 
then used, The indicator on board being out of order 
no diagrams were then taken, but from diagrams taken on 
a subsequent voyage, it was found that, with the same load 
draught, 760 indicated horse-power were required to give 
64 revolutions, The steamer put to sea immediately 
after trial, and made a good run to Trinidad without 
stoppage. The average revolutions on the voyage were 
57, and the consumption 11 tons per 24 hours. The aver- 
age 5) would have been higher but for the formation 
of clinker, and inexperienced firemen. It was attempted 
on the voyage to run the fires twelve hours without clean- 
ing, but the Scotch coal, which was of inferior 
quality, contained too large a tink yoga of clinker to per- 
mit this, and eventually it was found to be necessary to clean 





fires every six hours to keep them in good working order. 


and other auxiliary machin 


leaving 13th October, 1884; (2) the homeward run from 
Seskotven arriving in London, 18th May, 1885. 




















Draught. | 3 § a 
wr Ss] Boi =3 
Voyage. ES] €3 | Coal. | 8< | Weather. 
For- 4 § gn a% 
Aft. ard, Po 8k 
ft. in ft. in. | ‘ons 
1 vag 20 3 19 3) 56 | 564 | Welsh | 133 Fair 
2 Outwards }2r@ughtion 4 18 | 59 |, Not | Ryhope| 15 w 
1 Outwards | yore 2 418 10) 67 tt, | Scotch | 11 nett a 
‘air, an 
2 Homewards ne 8.19 6/ 60| 628 | Welsh | 9} |head'wind | 





Mr. Nicolson’s report in regard to (2) voyage with forced 
draught boiler and Welsh coal, is as follows :—“ Com- 
paring this run with (1) voyage of original boiler, also 
with Welsh coal, it is evident that to have maintained on 
that voyage 60 revolutions and 623 indicated horse-power 
with that boiler the consumption could not well have been 
less than 15 tons per day, so that it appears to be a fair 


| averaging about 450 deg. 
| e discussion on these two papers was ably opened by 
Mr. Jas. Wright, C.B. He remarked upon the reluctance 
| there seemed to be to taking diagrams in the City of New 
York; but said that, taking the figures given, when the 
| City of New York was burning 9} tons of coal per day 
| and developing an indicated horse-power of 623, the rate 
of combustion was only 24} 1b. per square foot of fire- 
grate per hour. The greatest indicated horse-power said 
| to be developed was 760, and the coal given for this was 
/1l tons. This gives arate of 28} ]b. per square foot of 
| fire-grate per hour. In the Navy the ordinary full power 
rate of combustion in similar boilers with much larger 
fire-grate, is with natural draught from 21 lb. to 22 lb. of 
coal per square foot per hour; with the steam jet in use 
| this rate was commonly from 28 Ib. to 30 Ib., and in the 
Howe on the recent trial with the stokehole closed it was 
34}1b. But the fire-grate of the City of New York is 
much smaller than usual in proportion to the heating 
surface of the boiler. In naval boilers, and in many 
boilers of merchant ships, the total heating surface et 
square foot of fire-grate is from 27 to 30 square feet; but 
in the boiler of the City of New York the total heating 
surface is forty-two to forty-three times the area of the 
fire-grate, or about 45 per cent, more than the usual prac- 
tice, and so the boiler ought to be very economical, 
| Besides, the rate of steaming for the size of the boiler is 
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really very low, as will be shown by a comparison with 
the results of recent trials of two ships—the Amphion and 
the Howe having similar boilers. The cubic capacity of 
the City of New York’s boiler is 1693 cubic feet, of one 
boiler of the Amphion 1331 cubic feet, and of one boiler of 
the Howe 1344 cubic feet. The indicated horse-power 
given in the table on page 315 for the City of New York is 
623, the indicated horse-power given by one boiler of the 


that economical evaporation had been the result of the 
use of his arrangement, which, moreover, secured easy 
control over the rate of combustion. 
Mr. F. C. Marshall added most materially to the value 
of the discussion, and gave the following results of a 
series of trials with boilers of a modified locomotive type, 
built for the Italian navy. The table below very clearly 
_ explains these trials. 





which contained about 50 per cent. of ash, making it neces- 
sary to keep the fire doors open and admitting cold air more 
than twice as often as with good coal. The authors replied 
to the two discussions, at a paper was then read by Mr, 
8. Baxter “On Modern Improvements in the Working of 
Cables and the Stowage of Anchors.” This rye descri 
the system of anchor, anchor oy and hoisting = 
described in our impression of the 19th February, 1886. The 


Summary given by Mr. F. C. Marshall of Results of Evaporative Tests with two Boilers of Modified Locomotive Type for Torpedo Chasers. 
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Water evaporated. 
























































| 
| Surfaces. | Water. Coals. Ai ; | Rowtathees | T ture. 
| | Mean ” From and at 212 deg. per hour. — | Of fans, | —- 
Ne. of | nate Duration | | steam ———__——— | ———— — 
— 7 a et | coe. | | Per Per | Per tb, | _ Pet Pa | per | Per oy In | in In Star- |Stoke-| Up- Atmo-| 
j } " Grate. | Total, . ft, | pa Total. | . ft. | toke- | Port. " r ~ | Feed. 
| | ing. | ~ | hour. hour. i- oval. | ‘ote. —s | hour, ‘aie. q = ie nee 7 board.| hole, | take. ae 
hm. | Ibs. | _ Ibs. | Ibs. | 
1 4thMar. 1 32 | 2232  52°5 | 125°5 | 44,969 | 29,336 35,937 6°969 | 685 16°1 7907 | 5165 98°3 | 0°432 | 3°54 | 3°13 | 0°65) «61283 :1150 | 75 1150, 44 | 37 
2 13 - 1 23 | 2232 52°5 | 125 | 44,004 | 31,809 | 38,998 6°889 | 742°8 | 17°47 7840 5667 10779} — 3°605 3°446 | 0°25 = 877 909 | 66 1163-37 36 
| | | | | j 
Se 1 5 2282  52°5 120 | 36,264 | 33,474 | 40,905 | 6566 779°1 | 18°32 6720 | 6203 1s'1); — 3°07 3°36 | 0°633 925 | 1171 | 77°5 | 1210; 40 39 
} | | | | 
4 20 = 1 41 | 2232 52°5 | 116°2 | 54,900 | 618 39,821  8°566 758°5 | 17°84 | 7826 4648°8 = 88°5 _ 2°0 | 8-706 | 0°812 | 769°2 1212 | 87°6 1200, 50 | 40 
| | | | 
Summary of Results of Evaporative Tests (continued), 
No. of trial. Class of coals. Weather. Remarks. 
Cowpen Coal Company’s ordinary best steam coals ; . A We wy § Ordinary fire-bars. No opening through fire doors, Both fans discharging 
1 { not hand-picked; rather damp and small .., ... Light westerly wind ; dry, but cold... ... \. into stokehole, 
— : Thin fire-bars. jin. air spaces. No opening through fire doors. Fires 
2 Cowpen Coal Company’s ordinary best, as above . Fresh easterly wind ; snow falling ... ... { ‘hiuner. Bodh Guns dchonsing inte thaloctale. 
, A : “ Thin fire-bars, jin. air spaces. One fan on to ash-pit; other to stokehole, 
3 Cowpen Coal Company’s ordinary best, as above ., Light easterly wind; dry ... ie. { Air was getting into fire doors. One boiler steaming. 
i “2S , , Thin fire-bars. jin. air spaces. One fan on to ash-pit ; other to stokehole. 
4 Nixon Navigation ; new, dry, and good ... Light westerly breeze; fineanddry... ... { No air got through fire doors. One boiler steaming, 
| 





laced as usual, longitudinally in the furnace. 


P 
In tests Nos. 2, 3, and 4, thin fire-bars were used, yin. thick, and barely jin. air space between. 


The bars were placed across the furnace. 


In tests Nos. 1 and 2, both fans discharged, as usual, into the stokehole. 
i by means of a casing, into the ash-pit, while the 


In tests Nos. 3 and 4, one fan discharged direct, 


In test No. 1, ordinary fire-bars were used, 3in. thick, and }in. air spaces between the bars being 


heat was intense. 


bars, after thirty hours stea 


other discharged into the stokehole, so as to prevent the flame from issuing from the fire door 
when fresh coal was being supplied. ; 
With the ordinary fire-bars used 


in test No. 1, a water trough was required in the ash-pit, as the 


With the thin fire-bars used in the other tests, the ash-pit was quite cool, and the edges of these 


ming, were quite sharp as from the mould. 





Amphion with natural draught was 706, the indicated Mr. Marshall also referred to the successful use of the | room had uy 
horse-power given by one boiler of the Howe with natural | forced draught on board a large vessel using Bulli coal | sions were conclud 


draught was 644, and with forced draught 977. The 
indicated horse-power in each case per cubic foot of boiler 
is as follows:—City of New York, 0368; Amphion, 
with natural draught, 053; Howe, with natural 
draught, 0°479; and Howe, with forced draught, 0°727. 
That is to say, the Am- 
phion’s boiler, with natural 
draught, gave 44 per cent. 
more power per cubic foot 
of boiler than the City of 
New York’s boiler with Mr. 
Howden’s system of forced 
combustion; the Howe's 
boiler, with natural draught, 
gave 30 per cent. more; and 
the Howe’s boiler, forced 
with the stokehole closed, 
974 per cent. more. Taking, 
however, the highest indicated 
horse-power with which the 
City of New York is credited 
—760, or at the rate of 0°449 
indicated horse-power r 
cubic foot of boiler, the Am- 
phion’s boiler with natural 
draught gave a higher power 
by 18 per cent.; the Howe’s 
boiler with natural draught a 
higher power by 677 per cent.; 
and the Howe’s boiler with 
the stokehole closed a higher 

wer per cubic foot of boiler 
y 62 per cent. 

Mr. Yarrow and Mr. 
Thornycroft both gave figures 
from their experience with 
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with great economy. Mr. Watson, of the City of Dublin | 
Steam Packet Company, referred to the results obtained | 
| with closed stokeholes on the Ireland, which we illustrated | 
| and described some time since, and said that with water | 
| gauge of from 0°375in. to 0°75in. the power of the engines 
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boilers of the locomotive 
class in large torpedo boats 
which greatly exceeded those 
obtained by Mr. Howden. 
Mr. Milton remarked that 
the object of the latter was 
to gain high economy, while 
the system adopted by the 
Navy was intended to gain 
high evaporation, and to 
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effect his object Mr. Howden Tami 
had made the parts of his OV | Le! 
boiler much less accessible ir? 
than those of the Navy, : 
which really were economical H 
boilers, capable, when neces- S 
sary, of giving very great tb 


evaporation for special pur- 
poses, though with less 
economy. He much doubted 
the accuracy of the tem- 
perature of the air entering 
the furnace as given by Mr. 
Howden, for the attendant 
had told him that the hand could at any time be held on 
one part, which, according to Mr. Howden, would have 
air at about 400 deg. in contact with one side of it. He 
thought that where only one boiler was used a closed ash- 
pit had some advantages, but where several boilers were 
used a closed stokehole was much best. Mr. Boyd thought 
Mr. Howden had obtained some good results, and he knew 





HOWDEN’S CLOSED ASHPIT, FORCED COMBUSTION BOILERS. 


| air pressure of about 1°25in. below and from0°25in. to0°375in. 
| above the grate. He explained the coming down of flues 
| in certain cases referred to as due to the use of Bulli coal, 
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!of the Ireland was about 6000, while with natural 
draught it was about 5000. Mr. W. Parker thought Mr. 
ode had proved that from 30 1b. to 40 Ib. of coal could 
be paonceti en burned per foot of per hour, with an 








emptied when the two preceding discus- 
, and hence there was practically no 
discussion on Mr. Baxter’s paper. 








KOTTGEN’S STEEL SCAFFOLD CLAMP. 


Tue wear and tear upon the lashings of scaffold poles and the 
risk to workmen being very great when hemp ropes are used, 
has.led to the proposal of several substitutes, most of which, 
however, have been prevented from coming into general use by 
their high price. The accompanying illustrations represent a 
novelty of that kind which is free from the latter difficulty, the 
cost being only about half-a-crown. The inclined hook which 
holds the cross bearer is made of Bessemer steel, and the dog 





clamp of best wrought iron. 


The figures will be sufficient to 
show that the grip of the cross bearer upon the upright pole is 


tightened with increase of load upon the former. The advan- 
tages claimed for this contrivance, which is made by H. 
Kottgen and Co., of Bérgisch, Gladbach, in Prussia, are, in addi- 
tion to increased safety to the building operatives, a saving of 
time in erecting and striking scaffolding, durability, and the 
absence of any injurious effect of changes of weather. 








STEAM FIRE-FLOAT FOR THE EcyPpTIAN GOVERNMENT.—Messrs, 
Merryweather and Sons, of London, have constructed for the 
Egyptian Government, for the protection of the Port of Alexandria, 
a powerful floating steam fire-engine. The public trial of the float 
took place on Tuesday, April 20th, in the of the b 
of the Metropolitan Board of Works and officers of the Metropolitan 
Fire Brigade, representatives of the various dock and railway com- 
panies, and other S—. It a: tee mee aa n - 
casting, specially designed for roug’ rbour and dock usage, wit! 

clearway valves which will pump foul and muddy water 
without fear of stoppage or injury to the parts. The steam cylin- 
ders are 9in. diameter, pumps 7in, diameter by 24in. stroke. The 
suction is taken direct from the sea or river through the side of the 
t, and an arrangement is provided on deck for attaching a 
flexible suction hose for the — of pumping out water-logged 
ships, or filling ships’ tanks from fresh water barges. Seven 
delivery outlets are provided with valves under control of the 
ineer. This fire-engine discharges at a maximum 1100 to 1200 
saaeet water per minute, and will work one massive stream 
280ft. from a 1in. or 2in, jet. The six jets from the deck are each 
in. and lin. diameter, and they are discharged to a height of 
lace. At the first trial the deliveries 





40ft. A series of tests took 
were merged into one line of hose of ae eee 
and the stream being very powerful and compact. Further trials 


then followed, two, three, four, and six jets being used simultaneously. 
Messrs. Merryweather and Sons also exhibited one of their new 
pattern double-cylinder land steam , ** Greenwich” 
pattern, which has also been adopted by the ee 
tion, for whom two are in construction, each capable of 


delivering 750 gallons per minute, 
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CLARKE’S SIGNAL WIRE COMPENSATOR. 


Fig. 1 


CLARKE’S SIGNAL WIRE COMPENSATOR. 

THE accompanying engravings illustrate a signal wire compen- 
sator, patented by Mr. Clarke, of West Gorton, Manchester, and 
manufactured by Messrs, Frank Pearn and Co., of the same 
place. The object of the invention is to keep railway signal 
wires always tight. The action of the apparatus is very simple. 
A chain is attached to the end of the signal wire, and passes over 
a plain grooved pulley, and then over combined V and chain pulley, 
sufficient weight being attached to the end of the chain to keep 
the wire always in a perfect state of tension. A pawl is fixed in 
such a position that when the signal stands at danger it is held 
out of the V groove in the combined pulley by an adjustable 
stop piece, thus leaving the combined pulley free to rotate in 
either direction, the wire thus being perfectly free to contract or 
expand, according to the variations of the temperature, and still 
be kept rigidly tight by the weight on the end of the chain. 
Fig. 1 represents the compensator in this position. When the 
signalman moves his lever to pull the signal off, the compensator 
is thereby changed to the position shown in Fig. 2. Simulta- 
neously with the first movement in pulling the lever over the 
pawl falls into gear, locking the combined V and chain pulley, 
and thus gripping the chain, gives a corresponding pull on the 
wire, transmitting the same to the signal. When the signal is 
thrown off the compensator returns to its original position, as 
shown in Fig. 1, and the pawl is automatically thrown out of 
gear by the stop piece, again leaving the wire free to move 
according to the atmospheric changes as already mentioned. 
From the foregoing it will readily be seen that whatever move- 
ment may be made in the lever at the signal-box, it is impossible 
for any doubt to arise as to the signal shown, and we may note 
that as the apparatus is fixed underneath the signal-box, it is 
practically within observation and immediate supervision. This 
is of immense importance, as the compensator is so arran; 
that the weight on the fulcrum can be adjusted to any pull 
required. Briefly summed up, the claims set forth by the 
inventor and attested by daily experience are—perfect: automatic 
compensation, with instantaneous action; a minimum number 
of working parts, thoroughly simple in construction and arrange- 
ment; universally apptitabie to all lengths and descriptions of 
wires; absolute impossibility of pulling over the lever without 
the chain pulling off the signal; the extreme facility with which 
it can be adapted to all existing wires. 

The compensator is in use on the Midland, the Great Northern 
of Ireland, the Cheshire Lines, the Furness Railways, the North 
Staffordshire and the Highland Railways, and autograph letters 








MESSRS, PEARN AND CO., MANCHESTER, ENGINEERS, 
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from the engineers leave no room to doubt that the compensator 
has in every case fulfilled all the anticipations of the inventor. 








BATES’ EQUILIBRIUM SLIDE VALVE. 

THE accompanying illustrations show a balanced slide valve 
manufactured by Messrs, G. H. Taylor and Brother, Love-street, 
Sheffield. It will be seen that the valve is of that type in which 
a mobile relief plate is applied to the back of the main slide, 
the relief plate being allowed a certain small range of move- 





ment by the elasticity of a thin metallic plate fitted as shown. 
The relief plate is set up against the back of the main slide by 
the set screws and springs shown. The four small nuts shown 
in the perspective view are for the purpose of preventing the 


relief valve tightening on the back of the slide. This valve has, 
we are informed, been in successful work for some time in several 
engines, 








RAILWAYS IN BRAZIL... 
Tue following statement (taken from the Schweizerische Bau- 
zeitung) represents the development of the Brazilian lines to the 
end of last year, From the extreme diversity in the width of 








gauge adopted it is evident that long line travelling in through 
coaches is not likely to be adopted for some time to come in the 
great Empire of the South. :— 

Length of es” on Dec. 31st. 





Width of gauge. 1885. 
ft. in. Miles. Miles. 
BS a 842°0 842 
4 8}... 0-0 6°2 
OF és 75 75 
Si 11°8 118 
So ... 207°5 210°6 
8 de 2548°0 2986°0 
co we 1181 96°3* 
3 6 <. 615 61°5 
20 .. 37 4°4 

Total - 8800°1 42263 


From these figures, which represent rather more than thirty 
years’ development, the earliest line, Principe do Grao, Para, 
having been opened in April, 1854, it appears thatthe 39in. (metre) 
gauge is the most popular, as it is adopted for more than two- 
thirds of the whole length of lines, and practically for the whole 
of the extensions made during the year 1885. In the length of 
2986 miles are included two rack and pinion lines on Rigger- 
bach’s system, namely, the Corcovado line of 2°36 miles, and 
3} miles on the mountain section of the Principe do Grao and 
Para line. On the Santos and Jundiahy line the crossing of 
the Serra do Mar, or coast range, is effected by a system of 
inclined planes, worked by stationery engines, of a total length 
of about five miles. The Fell centre rail system has been 
used on a length of about eight miles of the Cantogallo line. 
With the exception of fourteen miles of the Don Pedro II. line, 

ll the roads have only a single line of way. The entire network 
is divided into fifty-six different undertakings asfollows :—Seven 
Imperial Government lines, having a total length of 884 miles ; 
two provincial lines, having a total length of 152 miles; forty- 
seven private lines, having a total length of 3190 miles, The total 
number of stations, including stopping places of all kinds, is 608 ; 
and the rolling stock includes 630 locomotives, 1006 passenger 
coaches, and 7232 baggage and goods wagons, 








THE revenue of the Tees Conservancy Commissioners is, like 
revenues of inds, beginning to feel severely the effect of the 
general slackness of le. The total receipts for March, 1886, 
amounted only to £3925 18s, 11d., which is less than the receipts 
for March, 1885, by £25t 11s. 


* This diminution is 
to another gauge, 





probably due to a conyersion of twenty-two mile 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ON THE EXPLOSION OF HOMOGENEOUS GASEOUS MIXTURES. 

Art the ordinary meeting on Tuesday, the 9th of March, Mr. 
Edward Woods, vice-president, in the chair, the paper read was 
on “ The Explosion of Hi Gaseous Mixtures,” by Mr. 
Dugald Clerk, F.C.S. : 

Experiments were made by Hirn in 1861 to determine the 
pressures produced by the cxplosion of mixtures of inflammable 
gases with atmospheric air... The pressures of the explosions 
were much lower than calculation gave, assuming that the 
maximum pressure of the explosion was coincident with the 
complete combustion of the gas. For a mixture of 1 volume of 
hydrogen and 9 volumes of air, calculation gave 5°S atmospheres, 
whereas experiment only showed 325 atmospheres. Coal-gas 
behaved in a similar way. Bunsen’s experiments, made in 1866, 
corroborated Hirn’s results, and went a step further by proving 
that the heat was not all evolved, even when the vessel was com- 
pletely filled with flame; that was, the deficiency of pressure was 
not due to the burning out of the flame at one part before ignition 
occurred in the other part of the vessel. More recently a series of 
papers a describing numerous experiments by Messrs. 
Mallard and Le Chatelier, in all of which experiments a large 
deficiency of pressure was observed. Messrs. Berthelot and Vieille 
also supported their conclusions. The author had made the expe- 
riments described in this paper, partly to obtain much needed data 
for gas engine work, and partly to study more fully the nature of 
the actions occurring during explosion. — experiments 
corroborated those of Pa workers, in proving indis- 
putably the existence of the limit to increase in pressure. 
The deficiency in pressure being very great, seldom more 
than one-half the heat of the explosion being evolved 
at the moment of maximum pressure. The explosion vessel 
used by the author was a strong cast iron cylinder, the 
internal space being Jin. in diameter and S8}in. long. Upon the 
upper cover was mounted a Richards’ indicator, from which the 
i lon reciprocating drum had been removed and a revolving one 
substituted, driven by a falling weight and suitable gear; a fan 
moving at a high velocity served as governor. The revolving 
drum was enamelled, and a soft yp rapeed ymy held by the 
indicator motion, marked upon it a line ca by the movement 
of the indicator piston. A pair of insulated points projected 
through a plug in the bottom cover and served to ignite the mix- 
ture when a spark from a coil and battery was between 
them. The line traced on the drum by the indicator showed the 
amount of rise in pressure, and the times of rise and fall in terms 
of revolution of the drum. The tracing was precisely analogous 
to the indicated diagram from an engine. The rising line was due 
to the explosion, the falling line was due to the cooling action of 
the cold walls upon the hot gases. The tracing was in fact a record 
of the rapidity, intensity, and duration of an e i Careful 
tracings were made, which were reproduced. les were —_ of 
the results obtained from various mixtures of air with Ww 
coal-gas, Oldham coal-gas, and pure hydrogen. 

Giascow Coat Gas AND AIR MIXTURES. 

Temperature of Gas before ignition, 18 deg. Cent.; pressure, atmo- 
spheric, 147 lb. 
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OLDHAM COAL-GAS AND AIR MIXTURES, 
Average Temperature of Gases before ignition, taken as 17 deg. C., 
pressure, atmospheric (14°7 (b.) 
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HYDROGEN AND AIR MIXTURES. 


Temperature of Gases before ignition, 16 deg. C., pressure atmo- 
spheric 14°7 lb. 


Theory of limit by dissociation.—This was Bunsen’s theory, and 
was undoubtedly very largely true. The fact that no unlimited 
temperature could be attained by combustion was so conclusively 
established, both by science and by practice, that gradual combus- 
tion from that cause might be safely taken as occurring at the 
higher temperature of gas engine explosions. There was, however, 
a difficulty in applying it to all cases. In an experiment with 
Oldham coal gas, when the maximum temperature of the explosion 
was 806 deg. C., the apparent loss of heat was 65 per cent., while in 
anexplosion with a maximum temperature of 173: deg. C. the appa- 
rent loss of heat was only 38 per cent. With hydrogen mixtures 
the same thing penta | :—Maximum temperature 900deg. C., 
a nt evolution of heat 55 per cent.; maximum temperature 
1700 deg. C., apparent evolution of heat 54 per cent. If dissocia- 
tion entirely explained the limit, then, as water and carbonic acid 
must be dissociated more at the higher than at the lower tempera- 
ture, the deficiency should be greater at 1700 deg. C. than at 
900 deg. It was not so. Some other cause than dissociation must, 
therefore, be acting to check the increase so powerfully at the 
lower temperature. The problem was more complex than had 
been hitherto supposed. 

Theory of limit by the increasing specific heat of the heated gases. 
—According to Messrs. Mallard and Le Chatelier, the specific 
heat of nitrogen, oxygen, and the compounds formed by combus- 
tion increased greatly at the higher temperatures; dissociation 
acted only to a trifling extent below 1800 deg. C. The heat of 
combustion was all evolved at the maximum temperature of the 
explosion ; but as the specific heat changed, calculation from the 
specific heat at ordinary temperatures was erroneous. The 
deficiency of pressure was therefore a measure of the increased 
capacity of heat of the reacting gases. The crucial point of this 
theory was the ition that bustion was plete at the 
maximum temperatures; if it could be shown that combustion 
was not complete, then the whole theory fell to the ground. The 
author’s experiments seemed to him to prove conclusively that 

bustion was i plete; this has been done by a study of the 
curves of the rates of cooling of various explosions. 

Fuller account of the phenomena during explosion.—In the 
author’s opinion no single cause explained the limit in all cases of 
explosion. The actions operating were much more complex than 
had been generally supposed. To him it'seemed that much con- 
fusion had arisen through neglecting to distinguish properly 
between two distinct and separate ph which occurred 
during explosion. These phenomena were the inflammation or 
filling of the explosion vessel with flame, and the completion of 
the burning which was so originated. e explosion curves with 
coal showed some extraordinary features; in many cases an 
adel chodk seemed to occur in the rising curve, lasting for some 
time, followed by an increase of pressure, but at a slower rate 
than before the check. It was noticeable that the strongest mix- 
tures showed it most distinctly. The hydrogen curves exhibited 
no such check. It seemed, then, that not only might combustion 
be incomplete when the vessel was filled entirely with flame, but 
the pressure at that time might not have attained its maximum, 
and might continue to increase rapidly after that point. Why 
did the pressure again increase after the pause in the explosion 
curve? The author suggested what he considered a sufficient 
explanation. In an ordinary fire grate, a flame communicated to 
the coal at one point gradually spread till the whole was incandes- 
cent. The po poet might be every part of it burning, and yet a 
further accession of air would cause it to glow more brightly—that 
was to increase in temperature. Explosions have often occurred 
in flour mills and in coal mines from the diffusion, throughout the 
air, of minute combustible particles of flour of coal dust. If 
present in suitable quantity a flame applied at one part caused an 
explosion. It by no means followed, however, that complete 
iabemeention coincided with maximum pressure; the pressure 
might still increase. In coal gas explosions the flame had filled 
the vessel before any check occurred, and then the hydrocarbons 
decomposed, causing a pause, which gave way to increase when 
the hydrogen and carbon so liberated combined with the free 
oxygen. In all chemical combinations dilution caused slowness of 
action, and dilution during a reaction by the products formed 
made the last part of the action slower than the first. 

Conclusions.—(1) Messrs. Mallard and Le Chatelier’s theory of 
increased specific heat of the gases—nitrogen and oxygen—at high 
temperature was, in the author’s opinion, erroneous, (2) Dissocia- 
tion probably occurred at the higher temperatures to a considerable 
extent, but it was not the sole cause imposing a limit to increase 
of pressure. (3) Combustion was very similar to other chemical 
actions, the first part of the reaction occurring rapidly, and pro- 
ceeding with increasing difficulty as the combination approached 
completion. (4) The explosion vessel was entirely filled with 
flame before the combustion was complete. (5) The limiting 
causes acted after the flame had spread completely. (6) The 
limiting causes in weak mixtures were diminution in the rate of 
burning as the reaction approached an and consequent 
limits by ling. Combustion caused the heat to be evolved at 
rates greater than, equal to, and less than the rate of cooling. 

















WATER PURIFICATION. 

At the ordinary meeting on Tuesday, the 6th of April, Sir 
Frederick Bramwell, F.R S., in the chair, the paper was on 
“Water Purification: Its Biological and Chemical Basis,” by 
Percy F, Frankland, Ph.D., B.Sc., F.C.S. The earliest attempts 
to purify water dealt simply with the removal of visible suspended 
particles, but later, chemists turned their attention to the matters 
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From these experiments the relative value of the different mix- 
tures of gases for producing power might be calculated. In 
Glasgow gas, the most economical mixture for non-compressive 
engines was 1 volume of gas to 11 volumes of air; Oldham gas, 1 
volume of gas to 12 volumes of air. Comparing Glasgow gas and 
Oldham gas, the pressure of explosion of the former was longer 
sustained than that of the latter, and the pressures produced for a 
given volume were equally good; therefore, more power was 
obtained from a cubic foot in Glasgow than in Oldham. Pure 
hydrogen, which was very commonly thought to be the best, was 
shown to be the poorest. An engine which would indicate 10-horse 
power with coal gas would not indicate more than 3 7-horse power 
with pure hydrogen. The author’s reeults were in complete accord 
with those of previous experimenters on the question of the exist- 


ence of a limit; in no case did the heat accounted for by the explo- | be’ 


sion pressure amount to more than 77 per cent. of the total heat 
present as inflammable gas; in the majority of cases it was little 
over 50 per cent. In the author’s opinion, no single theory pre- 
viously stated accounted for all the phenomena of these explosion 
curves. Although all experimenters were agreed upon the fact of 
the deficiency of ure, they differed upon the causes produc- 
ing this result. theories had been pro; ied :-— 

Theory of limit by cooling.—This was Hirn’s theory. It supposed 
that when explosion occurred a point was attained when the cool- 
ng effect of the enclosing w: was so great that heat was 
abstracted more rapidly than it was evolved, and accordingly the 
combustion, although continuing, did not proceed with sufficient 
apidity to prevent fall of pressure, So +S 





present in solution in water. Since the advance of the germ theory 
of di , and the known fact that living organisms were the 
cause of some, and probably of all, zymotic diseases, the demand for 
a test which should recognise the absence or presence of micro-organ- 
isms in water had become imperative. It was, however, only during 
the last few years that any such test had been set forth, and this was 
owing to Dr. Koch, of Berlin. By this means the only great step 
which had been made since the last Rivers Pollution Commission 
had been achieved. It had been supposed that most filtering mate- 
rials offered little or no barrier to micro-organisms ; but it was now 
known that many substances had this power to a greater or less 
degree. It had also been found that, in order to continue their 
efficiency, = renewal of the filtering material was necessary. 
soak WE SelRIERERE ices <a: eingbes We, anon nos 
‘01 occupy @ high p as a bi i ter, re- 
viously, owing to its chemical inactivity, it had been tamed. 
Being an inexpensive material and easily renewed it was destined 
to be of great service in the purification of water, Experiments 
were also made by the agitation of water with solid particles, It 
was found that very porous substances like coke, animal and 
vegetable charcoal, were highly efficient in removing organised 
matter from water when the latter came in contact with 
them in this manner. Also, it was found that the well known 
precipitation process, introduced by Dr. Clark, for softening 
water with lime, had a most marked effect in removing micro- 
organisms from water. In the case of water softened by this 
rocess, it was found that a reduction of 98 per cent. in the num- 
r of micro-organisms was effected, the chemical improvement 
ing comparatively insignificant. Water which had been subjected 
to an exhaustive process of natural filtration had been found to be 
almost free from micro-organisms. Thus the deep well water 
obtained from the chalk near London contained as few as eight 
organisms cubic centimetre, whereas samples of river water 
from the Thames, Lea, and Wey had been known to contain as 
many thousands. The water supplied to London had been regu- 
larly tested during the last fifteen months, and most important 
and valuable information had been obtained as to the efficiency of 
the processes to which the water companies subjected the water 
supplied by them in removing micro-organisms, the average reduc- 
tion d the last four months of the past year having been 97°9 


ee cent. for the Thames and 93°7 per cent. for the Lea. The 
iological tes‘ing of waters was of especial value to waterworks 





engineers, for they now had a means of ascertaining with exactitude 
the working condition of filter beds, instead of following the 
exnpirical methods generally in use. 








THE PHYSICAL SOCIETY. 


Ar the meeting of the Physical Society held on April 10th, Pro- 
fessor W. Balfour Stewart, President, in the chair, the following 
communications were read :—‘‘ On the Cause of the Solar-diurnal 
Variations of Terrestrial Magnetism,” by Professor Balfour 
Stewart, LL.D., F.R.S. The author commenced by reviewing 
various theories that have been advanced to account for the solar- 
diurnal inequalities of terrestrial magnetism. That they can be 
due to the direct magnetic action of the sun is highly improbable, 
since terrestrial analogies would lead us to infer that matter at the 
temperature of the sun is quite incapable of possessing magnetic 
ception, and also from the fact that changes in the range of the 

ily variation lag behind corresponding solar changes in point of 
time. The hypothesis of Fa , that the observed variations 
are the result of the displacement of the magnetic lines of force 
due to the ing temperature, and consequently varying mag- 
netic Faery wan of the ——— oxygen, is disproved by the 
fact that there is no agreement between the chief magnetic varia- 
tions and those of the temperature of the great mass of the atmo- 
sphere, though it is certain that there must be some effect due to 

is. The earth-current hypothesis is quite unable to explain one 
of the chief characteristics of these variations—that they are half 
as great again at periods of maximum as at those of minimum 
sun-spot frequency. Sir George Airy has, moreover, been unable 
to detect any resemblance in form between the regular diurnal 
progress at the magnet and that of earth currents. We seem, 
therefore, compelled to seek for the cause of the variations in 
the upper atmospheric regions, and we cannot imagine such 
a cause to exist in any other form than that of a system of 
electrical currents. That currents may, and actually do, exist at 
great heights is shown by the aurora, which is unquestionably an 
electric current, and manifests a close connection with the pheno- 
mena of terrestrial magnetism. The great increase of magnetic 
variation at epochs of maximum sun spot frequency can also be 
accounted for on this supposition. Professor Stokes has remarked 
that an increase in the radiating power of the sun would probably 
imply, not only an increase in general radiation, but a special and 
predominant increase in such actinic rays as are probably 
absorbed in the upper regions of the earth’s atmosphere. These 
regions will, therefore, greedily absorb the new rays, their tem- 
perature will rise, and, as is known to be the case for gases, the 
electrical conductivity will be increased. Thus, even if we imagine 
the general atmospheric current to remain constant, a greater 
proportion of it would be thrown at such times into those heated 
portions which had become good conductors, but it is also probable 
that the current itself would be increased. Assuming the exist- 
ence of currents at great altitudes, the regularity and general 
characteristics of the diurnal variations would seem to point to a 
direct tic action of the currents, rather than to any general 
induced in the magnetic system of the earth, which to pro- 
duce the observed results would have to be of a very artificial character. 
The diurnal variation of the declination attaining a westerly maxi- 
mum at 2 p.m. north of the equator, and an easterly maximum at the 
same time south of it, would suggest the existence of currents flowing 
northward and southward from the equator to the poles, attaining a 
maximum in each hemisphere about two hours after the sun had 
passed the meridian. To supply this flow we should probably have 
to assume the existence of vertical currents ascending from the 
equatorial regions of the earth. At this point Dr. Schuster has 
endeavoured to apply mathematical analysis to the subject. From 
the recorded observations at Greenwich, Lisbon, Hobarton, St. 
Helena, and the Cape he has shown that the work done by a mag- 
netic pole describing a closed path in a horizontal plane at those 
places is equal to the work done upon it, and consequently no part 
of the ascending current can be enclosed by the path. Hence 
the potential at those places obeys the law expressed by the 
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From this Dr. Schuster has deduced two possible expressions for 
the potential, one referring to a system of currents above our 
heads, and the other to one beneath our feet. From the first of 
these expressions it follows that for latitudes greater than 45 deg. 
the umaximum of horizontal force should coincide with the mini- 
mum of vertical force, and vice versd, and this is actually the case 
at Greenwich, while the opposite should hold if the influencing 
system were beneath us. For latitudes below 45 deg. the reverse 
of the above should be the case, and the observations at Bombay, 
though less decided than those at Greenwich, would seem to point 
the same way. On the whole, then, it must be said that the 
results of the first attempt are very encouraging, and point to the 
—— that the greater part of the disturbing cause lies out- 
side the earth’s surface. 

In a discussion that followed, Mr. Whipple remarked that recent 
observations in high latitudes seem to show that the aurora is not 
always at such a great height as is usually supposed. Professor A. 
W. Riicker cited the well-known case when ap observer saw what 
appeared to be a meteor fall into the sun, while simultaneously, or 
nearly so, there was recorded a magnetic disturbance on the earth, 
as showing a direct solar action. Mr. Whipple, however, stated 
that he had recently examined this point, and believed that the 
very slight notch in the record, many similar to which have 
occu! since, was of an accidental nature, and a mere coincidence. 
Professor McLeod suggested that the earth current theory might be 
tested by observations at the bottom of a mine, where, according 
to the theory, the disturbances should be reversed. Professor 
Adams believed that there was nothing physically impossible in the 
existence of such currents as the author imagined. 

“On a Relation between the Critical Temperatures of Bodies 
and their Thermal Expansions as Liquids,” by Professor A. W. 
Riicker, F.R.S., and Professor T, E. Thorpe, Ph.D., F.R.S. A 
paper by the authors, bearing the above title, was published in the 
Journal of the Chemical Society of London, for April, 1884. The 
substance of the paper was as follows:—Professor Mendelejeff has 
shown that the expansion of liquids under constant pressure 
between 0 deg. Cent. and their boilin ing points may be expressed by 
means of the very simple formula— 


Y%: = qo 


— kt 
Ve being the volume at ¢ deg. Cent.—that at 0 deg. Cent. being 
unity—and k a quantity which differs for different substances, but 
which may for any one substance be considered invariable between 
0 deg. Cent. and the neighbourhood of the boiling point. From 
this law the authors have obtained, deduction, the following 
expression for the critical oy, net ) of any liquid— 
tall 


= 





a(Ve — 1) 
where Vz is the volume at ¢ deg. Cent., T the absolute tempera- 
ture, and a a quantity which is very nearly constant for all sub- 
stances, and which was shown to be very nearly 2. 

In a recent paper (Ann. Ch. Ph., March, 1886), MM. A. Bartoli 
and E. Stracciati have discussed both of these formule, and have 
applied them to cases in a manner never intended by the authors. 

ey have e ed Mendelejeff’s formula into the series— 

e=1l+kt+PF+RO,.. ee 

which is a geometrical progression; and they have objected to it 
that the results of Pierre, Kopp, Hirn, Thorpe, &c., do not give for 
the coefficient of t, ¢?, ¢* quantities in geometrical progression. The 
results of these observers are given in the usual form— 

Ve=1lt+tat+b@O+eO+.... 
but owing to unavoidable errors of experiment, the constants ¢, d, ¢ 
of different observers differ very largely, and Mendelejeff’s simple 
—- gives the results of all quite as accurately as the facts 
Wi ow, 
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RAILWAY MATTERS. 

TuE tender of Messrs. W. J. Bunt and Co., of Sydney, for the 
second section of the Cooktown Railway, Queensland, has been 
accepted at £52,966, 

Tur railway servants of Western Australia recently celebrated 
the anniversary of the introduction of railways by a monster picnic 
and sports at Bayswater. 

A LARGE steamer called the Clare left the Tees on the 18th inst, 
for Kurrachee, India, with a o composed exclusively of steel 
railway material, which included 1225 tons of rails, 748 tons of 
sleepers, and 23 twns of rail keys. 

Ir is stated that some experiments have been successfully made 
on the Indus Valley Railway in cae See fired with 
petroleum, and it is thought possible ‘that the frontier railway 
engines will before long derive their fuel from the oil wells near 
Sibi. 

THE large addition to the offices of the South-Western Railway 
Company at Waterloo Station is approaching completion, and 
it is expected that within a month or two from date the 
clerical staff of the company will be in possession of their new 
quarters, 


On March 2nd the Governor of Western Australia turned the 
first sod of the Midland Railway, which, when constructed, will cover 
a distance of 280 miles. Mr. Keane, the contractor, entertained the 
Governor and three hundred guests ata banquet. The contract 
sum is about £900,000. 


An old locomotive named the Muckalee, on the South-Western 
Railroad of Georgia Railway, U.S., will be, the Railroad Gazette 
says, finally retired when the change of gauge occurs, not bein 
considered worth the necessary alterations. This engine was firs 
put on the South-Western road in 1856, and has been doing 
constant service for thirty years, 


THE annual dinner of the Railway Benevolent Institution will 
take place at the Freemasons’ Tavern, London, on Wednesday 
evening, the 12th May, under the presidency of Mr. John Dent 
Dent, chairman of the North-Eastern Railway Company. The 
Institution has been established to provide for the necessitous 
members, orphans, children, and widows of the railway officers and 
servants in the United Kingdom. Its object isto clothe, maintain 
and educate orphan children, and to grant relief by annuities and 
money allowances to members who, from old age, disease, or acci- 
dent, may be unable any longer to a livelihood, and to the 
widows of those who may be left in distressed circumstances. We 
understand that a special fund in connection with Mr. Dent’s 
presidency is being raised, and that it has been arranged that 
subseriptions may be addressed to Mr. Dent at the company’s 
office, York. 


Tue Société Impériale Polytechnique de Russie has issued a 
circular stating that on the 27th inst. the Society will celebrate by 
a féte and congress the fiftieth anniversary of the promulgation of 
the Imperial Ukase decreeing the construction of the first railway 
in Russia, that from St. Petersburg to Tsarskoé Sélo, This Imperial 
Ukase marks the commencement of the cordial relations which have 
ever since subsisted between the railway engineers of Russia and 
other parts of Europe, and engineers are invited to take part in the 
proceedings of the 27th inst. (Russian date 15th April). The pro- 

mme of the Society for the day includes (1) discourses of the 
-resident of the General ——- and of the President of the 
Railway Section of the Society; (2) report of M. N. A. Sytenko 
on the History of the Foundation of ilways in Russia; 
(3) report of M. V. J. Troitsky on the History of the Construction 
of the Tsarskoé Sélo Railway. Papers referring to the several 
on and reprints of early decrees and documents will be dis- 
tributed. ‘ 


P 

THE lack of direct railway communication to Constantinople is 
every day felt as an increasing grievance, not only in the North 
Balkan States, but in Central and Western Europe generally. 
Amongst other regrettable consequences of the late revolution in 
Eastern Roumelia and the Servo-Bulgarian War is the fact that 
through those events the Bulgarian authorities have been prevented 
from proceeding to the construction of the short line in Bulgarian 
territory which is all that is now wanting to complete the entire 
through-railway system connecting the Turkish ee with all 
parts of Europe. At length, taking advan of the present 
respite from the pressure of external difficulties, Prince Alexander’s 
Government is devoting its attention to this u t question, with 
& view to discharge the engagements it entered into at the Con- 
ference & Quatre. Unfortunately, the Bulgarian company which 
had undertaken to build the Bulgarian section of this important 
international line has been compelled to go into liquidation. The 
contractor is seeking to form a fresh company to carry out the 
work; but—the Sofia correspondent of the Standard says—it 
ap} doubtful whether Bulgaria will not pegs Ay compelled 
to have recourse to foreign capital to enable her to fulfil her engage- 
ments in this matter. 


THE Lord Chancellor has issued his award ing the dispute 
which arose between the Metropolitan Railway and the Metro- 
politan District Railway as to the amount payable by the latter 
company for the purchase of half the ownership of the line 
between Trinity-square and Aldgate stations. The question was 
discussed at very great length at the close of last year and the 
early part of this, upon a claim of £368,618 put forward by the 
Metropolitan —. Of this sum the District Company had 
admitted and pai ,000, disputing their liability to pay the 
greater part of the balance, The award of the Lord Chancellor 
has been made in two parts, and will require a hey perpen 
award to clear wp several items, In the first pari the 
cellor deals with the properties taken and the question as to 
whether the District Company are bound to bear one-half the loss 
of the working of the fog oe | from the opening of the under- 

ing. This question the Lord Chancellor decides in favour of the 
District Company—that is, that they are not bound to bear half 
the loss previous to their ming joint owners. In the second 
part the Lord Chancellor deals with m items, law and 
parliamen‘ expenses, in which several important deductions 
are made in favour of the District Company. As the result of the 
award, it is estimated that the District ae will have to pay 
between £25,000 and £30,000 beyond the ,000 already paid, 
but that nearly the whole, if not all, of this will be recouped to 
the company by the proceeds from the sale of surplus lands, 


A GENERAL classification of the railway accidents in the United 
—_ during February is made as follows by the Railroad 
zette s— 
llisions. Derailments. Other. Total. 
Dereepeivend xs ha sw SS cs ee Wn ce me cc we 
Defects of equipment .. Bw « i 5 + 21 
Negligence in operating .. 24 .. .. 6 .. - . 80 
Unforeseen obstructions .. 2 .. .. 16 .. _ 18 
Maliciously caused « | = - . » 
Unexplained - - ih - » a 
i. «he: Bow BA Ba ww ®t 
Negligence in operating is thus charged with 31 per cent, of all 
the accidents. defects of road with 17, and defects of equip- 
ment with at per cent, A division according to classes of trains 
and accidents is as follows :— 
Accidents. Collisions, Derailments, Other. Total, 
To passenger traims ... .. 8 «co «2 DW wo « B . oo B 
Toa pass.andafreight .. 12 .. .. — « « — «38 
To fepigeh raine «51. 10 WW we oe GL cw os 8 oe ce @ 


Total .. .. eS Pre? fk Se 
This shows accidents to a total of 130 trains, of which 41—314 per 
cent.—were passenger trains, and per cent.—were freight 
trains. Of the total number of accidents, 55 are recorded as 
happening in daylight and 43 at night, 





NOTES AND MEMORANDA. 


HERR Hitt has shown that coal dust cannot be ignited with 
arene. even when it is mixed with 5 per cent. of marsh gas. 

e author, on the other hand, refers to some experiments made 
at the Segen-Gottes pit, which proved that coal dust can be fired 
with cartridges charged with Nobel’s dynamite No. 1. 

AT a recent meeting of the Paris Acad of Sci @ paper 
was read on the constitution of the earth’s crust—concluded—by 
M. Faye. The author concludes that the revolutions of the globe 
are due, not to contraction caused by a general and uniform 
chilling process, as hitherto sup but to the circumstance, 
peculiar to the earth, that this chilling process goes on at an 
accelerated rate and more deeply under the marine basins than 
under the continents. 

*© A PRACTICAL DRAUGHTSMAN,” in Wood and Iron, gives the 
following suggestions, some of which may be useful to some reader. 
In mixing up inks, the process is very much expedited by heat- 
ing the dish and water in which it is mixed before commencing. 
It often happens that in the summer the flies walk over a tracing 





and eat off the ink in a very provoking manner. The use of vinegar |. 


instead of water will prevent this. In making a tracing, the cloth 
will take the ink much better if it isrubbed over with chalk. Tracing 
cloth that has been rolled up may be straightened out effectually 
and expeditiously by drawing it over the edge of a table or draw- 
ing board, holding it down meantime with an ordinary three- 
cornered scale, 

A NEW method‘ for the preparation of hydrogen gas has been 
described by MM. F. Hembert and Henry, in the Compt. Rendus. 
The inventors pass superheated steam in a fine spray over coke 
heated to redness, whereby a mixture of equal volumes of hydrogen 
and carbon monoxide is formed, This mixture is led into a second 
retort also heated to redness, filled with fireproof materials. The 
second process has the oe ps of promoting a thorough mixing of 
the gases. In the second retort also steam is allowed to enter 
heated to its point of dissociation. These gases act upon one 
another, hydrogen is formed and carbonic acid gas. In this way 
3200 cbm, hydrogen are obtained from 1 ton of coke, and the price 
of the hydrogen is 015 franc per 1 chm. 


THE German Parliament has now under consideration a Bill 
that is intended to regulate the employment of lead in the manu- 
facture of cooking and other domestic utensils, and so to diminish 
the risk of poisoning by that metal. The provisions of this 
measure forbid the use of vessels containing more than 10 per cent. 
of lead in their composition for the above purposes. No alloy 
with over 1 per cent. may be used in coating iron articles used in 
cookery. Solder may consist of lead to one-tenth of its amount, 
but nomore, Enamels into which lead enters are treated with equal 
stringency. The effect of this Bill, if it be » will be to 
obliterate the legal existence of pewter and of soft solder as at 
— made, since these alloys contain from one half to one- 
ourth of their weight of lead. 


Writine to the American Sanitary Engineer on the life of 
wrought iron pipes, a correspondent says:—‘‘I may mention a 
case which came under my observation some time ago which shows 
how liable to corrosion these pipe are in certain circumstances. 
The pipe in question was a 4in. water main, which had been laid 
underground beneath a large fireproof warehouse to supply the 
hydrants for fire-hose. Finding it necessary to alter the position 
of the hydrants, I had a portion of the os oy up and it was 
found completely rotten and honeycom As the main was 
solely for use in the event of a fire, it had never been used; and 
it is probably fortunate that the condition of the main was dis- 
covered before the necessity for its use arose, I may add that the 
building stood on piles on made ground, but the pipe was above 
the water-line. It had been in its place just five years.” 


From two determinations of the velocity of light made by Prof. 
Michelson—in 1879 and 1882—and from one made by himself in 
1882, Prof. Newcomb concludes that the most probable value of 
this physical constant, exp in kilometres per second, is 
299860 + 30, Adopting Nyrén’s value of the constant of aberration 
from Pulkowa observations, viz, 20492, the corresponding value 
of the solar parallax is 8”°794, taking the earth’s equatorial radius 
to be 6378°2 kilos., as determined by Clark. We may also draw 
attention to the circumstance that Prof. Newcomb considers that 
his observations negative the hypothesis put forward by Messrs. 
Forbes and Young as to the existence of a difference between the 
velocities of rays of different colours. Had there been sucha 
difference to anything like the extent asserted by these physicists, 
it would have shown a well marked effect in Prof. Newcomb’s 
apparatus. No trace, however, of any such effect could be seen. 
Prof. Michelson has arrived at similar conclusions as to the 
er a nature of the views expressed by the Scotch experi- 
menters. 


Tur Chief Engineer and Inspector of Public Works in Java, 
M. van Getins, has lately been on a journey through that and the 
ace pry | islands, of which he has published an account. He 
speaks of the various Javan volcanoes, of which much has been 
heard lately, and says that since the eruption of Krakatao in 1883 
the people live in comparative quiet. But this calm is only 

P t, for volcanic eruptions, always numerous, are incessant. 
The volcanoes on the Island of Java itself manifest every where 
great activity, but not so as to produce a serious cataclysm. Smeroc, 
which is the highest mountain in the island, and its neighbours 
Br6émo and Lamonyon, are active from time totime. In 1885, for 
example, Smeroc overwhelmed plantations and villages on its side 
with eruptive matter. Merapi, in the centre of the island, shows 
constant signs of life ; lava is constantly flowing from it, smoke 
and steam are almost always visible at its summit, so that it is one 
of the active volcanoes of the world. M. van Geis reports another 
curious phenomenon. After a period of extreme drought continued 
rains have inundated one part of the country, while there is an 
absolute want of water in other places which should have it in 

ce. This anomaly is attributed to the monsoons which 
blow irregularly, and which cause more anxiety to the Javanese 
than their volcanoes, 


In a letter dated Carleste Bay, Barbadoes, W.I., March 1, 1886, 
ler A, 8S. Barker, commanding the Enterprise, writes as 
follows :—‘‘I have the horour to transmit a report of deep sea 
soundings taken between Montevideo and Barbadoes. Seventy-two 
casts were taken, and the distance run was 5031 miles. In order 
to avoid the Challenger’s track I steered to the northward towards 
Nelson shoal, where the chart shows nineteen feet. We found 
2088 fathoms when over the spot, but there may be a shoal in the 
neighbourhood nevertheless. From this point I steamed slowly, 
running from 200 to 250 miles to the northward of the Challenger’s 
line, taking casts at intervals of about sixty miles, the average 
depth being about 2000 fathoms. In latitude 31 deg. 22 min. south, 
longitude 36 deg. 39 min. west, the water shoaled to 1469 fathoms, 
and the next cast, taken in latitude 31 deg. 15 min. south, longitude 
35 deg. 42 min. west, was only 547 fathoms. From this position 
casts were taken at intervals of five miles or thereabouts until over 
the shoalest part of the bank. The least depth found by us was 
378 fathoms in latitude 31 deg. 2 min. south, longitude 34 deg. 
27 min. west. Of course it is impossible to state how much water 
there may be on the bank in the neighbourhood of our casts. It 
is very doubtful if we crossed the shoalest part, as it extends for 
about 150 miles in longitude and how much in latitude is not 
known. If the vessels on the South Atlantic station were provided 
with deep sea sounding machines they could determine the extent 
of this bank with very little trouble. After leaving St. Thomas, 
W.I., March 5, we expended all the remaining shot we had on 
board taking deep sea soundings. The first cast was taken in 
latitude 19 deg. 53 min. north, longitude 65 deg. 45 min. west, 
where we found 4529 fathoms—excellent cast. The ition of 
this cast is about 40 east-north-east of that where Lieutenan‘: 
Commander Brownson found 4561 fathoms,” 








MISCELLANEA. 


THE London office of the Stanners Closes Steel Company is now 
that of their London agent, Mr. F, A. Pullen, of 1, Church-court, 
Clement’s-lane, E.C, 


ACCORDING to a report by Professor Frearn, F.G.S., published in 
the Mark Lane Express, the pulverised phosphoric slag resulting 
from the basic process of steel making is really a manure of con- 
siderable value, 


At the Alhambra Theatre Messrs. Archibald Smith and Stevens 
are about to erect one of their hydraulic lifts, to be supplied by 
water from a tank at the top of the building, so as to be available 
for use at all hours, 


THE Spanish Government have contracted with Messrs. Yarrow 
and Co., of Poplar, for the construction of two first-class torpedo 
boats of the Falke type. The speed in fighting trim, carrying 
seventeen tons on board, is guaranteed to be 23 knots, and when 
running light 25 knots. These are the highest speeds hitherto 
contracted for, 


RapPib progress is being made with the graving deck, which for 
some time back has been in course of construction at Calliope 
Point, Auckland Harbour. This dock will be 500ft. on the floor, 
it will have 33ft. of water on the cill at ordinary spring tides, and 
there will be 35ft. of water in the dock. It will have a width of 
80ft. at the entrance, and in the dock of 110ft. 


A FAR-SEEING decision in respect to water supply has recently 
been arrived atin Australia. The Colonies and India says ata final 
joint meeting of the Victorian and New South Wales Water Com- 
mission it was resolved that the r tive Gover: ts should 
be invited to take joint and immediate action for a thorough 
examination of the Murray River and its tributaries, and the accu- 
rate gauging of its discharge at various points, with a view to an 
intercolonial water supply in the Murray districts. The import- 
ance of this recommendation is hardly to be overrated. 


A BIGELOw paper, or rather, a report by Mr. John Bigelow, who 
was appointed by the New York Chamber of Commerce to examine 
the Panama Canal, has been issued. He says that if the work be 
vigorously prosecuted until the end of this year, about one-fifth of 
the excavation work will be completed. He also says there is no 
existing information that will enable any one to arrive at a probable 
estimate of the time of completion or of the cost, for many things 
regarding labour, and obstacles that may have to be overcome, but 
of which only the possibility or probability are at present seen, 
may yet appear that may have the most radical effect on the 
project. 

On the 24th of last month the obsolete French armour-clad 
Armide was towed to sea in the Juan Gulf and allowed to drift. 
The Colbert, Amiral Duperré, Friedland, Dévastation, Redoubtable, 
and Suffren, of the French Mediterranean squadron, then steamed 
about firing at her, at ranges of 3000, 4000, and 5000 metres, with 
24, 27, and 32 centimetre guns—roughly 94in., llin., and 12in. In 
time the hull resembled a cullender. Three shots had passed 
through the armour at the water-line, and would have sunk the 
ship if she had not been filled with casks. The Armide was then 
towed into harbour, and the effects of the fire carefully in- 
quired into. This probably is the first occasion in which an 
—— has been used as a moving target by ships firing when 
under way. 


ARTESIAN tube wells are now being fixed at the following places 
in London :—For the supply of the flats and offices of the Albert 
Hall-mansions, South Kensington, and the Westminster-chambers, 
Victoria-street, S.W. The oe to be reached in either case to 
obtain the required supply will be over 400ft. Ere the chalk beds 
are reached, thick layers of London clay and Woolwich and Read- 
ing beds will have to be penetrated. It is only in recent years that 
this ical and expeditious system of obtaining large supplies 
of pure water from deep sources has been so perfected as to 
almost entirely supersede the old method of sinking dug wells. 
These artesian wells are protected by an even-sized tube, which is 
carried from the surface to the chalk beds, and it is absolutely 
impossible for any of the polluted springs which are found in the 
upper beds to contaminate the lower ones. Messrs. C, Isler and 
Co., of Southwark-street, have the works in hand. 


A USEFUL pamphlet on the ‘Corrosion of Iron and Steel,” 
written by Mr. T. H. Davis, F.L.C., formerly assistant at the 
Royal College of Chemistry and School of Mines, London, is being 
published. The author says if the air or water which surrounds 
iron contains carbunic acid, or any free acid in minute quantity, 
the corrosion increases rapidly, but if a caustic alkali, such as 
potash, soda, or lime be present, the corrosion ceases altogether 
while any causticity remains, because oxygen and carbonic acid 
have greater affinities for these alkalies than foriron. He also 
points out that a perfect paint for the protection and preservation 
of iron and steel should be one which has a high mechanical 
adhesive property, and composed of such materials that are 
related electro-negatively to iron, mixed with some tenacious 
fluid vehicle containing little or no oxygen, and not capable of 
being decomposed by the iron beneath it. This would cxclude 
most oily paints. 


In their report on the water supplied to London during March, 
Mr. William Crookes, Dr. William Odling, and Dr. C. Meymott 
Tidy say: ‘‘The condition of the water supplied by the metropolitan 
companies during the past month was, in all respects, thoroughly 
satisfactory. With the absolute proportion of organic matter con- 
tinuously low, not much importance can be attached to variations 
in its relative proportion from month to month. Still, with the 
advance of the season, the attendant diminution in the quantity of 
organic matter present in the water is, as usual, well marked. 
Thus, while the mean amount of organic carbon in the Thames- 
derived supply for January was ‘183 part, the mean amount for 
February was ‘172 part, and the mean amount for last month 
‘153 part in 100,000 parts of the water, corresponding to scarcely 
more than a quarter of a grain per gallon of organic matter, a 
natural constituent of river water which, even in larger proportion, 
there is not, as pointed out by the last Royal Commission on 
Water Supply, any reason to regard as objectionable.” 


Somz important additions will shortly be made to the Swedish 
Navy by the completion of the first-class torpedo boat Galdr and 
the first-class gunboat Svea, The former was built at the Royal 
Dockyard, on the same lines as the torpedo boat Sejd, which was 
constructed by Messrs. Thorneycroft some years ago, and is stated 
to be quite equal to the latter in solidity and speed, although con- 
siderably cheaper. The length of the vessel is 103ft.; breadth, 
114ft.; whilst she draws only 5ft. of water. The engines, which 
give her a speed of 20 to 21 knots per hour, are of | indicated 
horse-power. The total cost is £6000. She will carry light guns, 
and be armed with Whitehead torpedoes. The other vessel—the 
Svea—is being built at the Lindholmen Engineering Works, at 
Gothenburg. She will be one of the most formidable vessels in the 
Swedish Navy, carrying her guns in a turret. She will also be 
armed with torpedoes. Some of the heaviest plates used in the 
construction of this vessel are from Le Creusot; the rest from 
Motala. Her engines will be very powerful. In Norway progress 
is being made in the Royal Deduneds with the building of two 
first-class torpedo boatsand ort peng re the second-class, A pro- 

is also being made to build an ironclad of modern type, which 
would be the first Pe once: me by that country, excepting monitors. 
In Denmark the Government have decided upon two important 
additions to the navy, in the shape of an ironclad of the second- 
class, to be named the Valkyrien, which will be heavily armed, 
and —_ rg oe and a . cruiser - the first-class, a. 
ing abou’ ,000. During the present year an importan 
addition will be made to the navy by the launch of the double- 
turret ironclad Ivar Hvitfeldts, carrying very heavy ordnance, 
which has taken three years to construct, 
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GOODS AND SHUNTING ENGINES, BELGIAN STATE RAILWAYS, 


(For description see page 323.) 
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STEAM LIFEBOATS, 


Durine the last meeting of the Institute of Naval 
Architects, the question of using steam lifeboats was made 
the subject of a very interesting and useful discussion. 
Messrs. Benjamin and Taylor have designed a very 
ingenious steam lifeboat, and they read a paper describin 
it, and exhibited a model. The boat in question is, 
course, intended to be unsinkable, and, as we understand 
the description, she is also to be uncapsizable; a shallow 
hull has a rounded structure built up on top of it, within 
which the rescued crew of a ship are to find shelter, safety, 
and even a warm bath. Propulsion is effected by screws 
under the bottom of the boat, and partly encased in semi- 
circular tunnels, excavated, so to speak, in the floor of the 
hull. So far as can be seen, the craft does not possess any 
of the characteristics that a lifeboat, as the term is now 


understood, has. But, whatever the defects of the scheme, | 





of all on board would 


it possessed the advantage that, as we have said, it elicited 
a very good discussion. 

It can hardly have failed to strike thoughtful people 
that oars and men are in many respects the worst pro- 
pelling agents that could be employed in working a lifeboat; 
and numerous proj have been made for using steam 
instead. It is of the utmost importance that a lifeboat 
should get alongside a wreck as soon as possible; but 
hours are now spent in pulling from the shore to a 
begs —_ a. minute i mye a vrai: Pr oo 
80 fully is the inadequacy of manual power ised, that 
at all large and important lifeboat stations, such, for 
example, as , the lifeboat is invariably taken out 
by a bx Sergei to windward of the wreck, down to which 

e lifeboat then drops, When a rescue has been effected, 
her sails are hoisted and she runs for a port. But there are 
dozens of lifeboat stations where no tug is available ; and 
in not a few cases the lifeboat has been unable to do any 

— because she could not be rowed or sailed to 

e Ww 
could be provided with steam power a very large 
number of lives now lost each year would besaved. There 
is nw the greatest possible stimulus to invention, 
and nothing we believe but the utter hopelessness of the 
task has prevented inventors from solving the problem set 
before them. No doubt the itude and exceeding 
difficulty of the problem are not fully realised. Captain 


26 | Chetwynd, of the National Lifeboat Institution, a man of 


over thirty years’ s experience, set these difficulties 


pecial 
827 | very clearly before the Institution of Naval Architects, 


when he sat down his hearers must have felt certain 
that whatever power may yet be used for the intended 
purpose, steam cannot be employed. one Chetwynd 
explained that none but those who have, like himself, been 
personally e in lifeboat work, can form any adequate 
conception of the force and of the waves on, for 
example, the Goodwin Sands, It is easy to talk about 
metacentres, and centres of gravity, and buoyancy ; but in 
a heavy confused sea the laws of stability seem 
to be in abeyance. Over and over again a 30ft. 
lifeboat stands literally on end against a sea. On 
two occasions lifeboats have been turned clean over 
endwise. To say that they roll their wales under 
is nothing. The motion in them is simply inexpressibly 
violent, and apparently taking place in every direction 
at once. Apart from this the seas continually break into 
them with tremendous violence. “When,” said Captain 
Chetwynd, “I have often urged a boat’s crew to go off in 
a heavy gale, they have met ona with the 
argument, ‘Our backs would be broken by the seas falling 
into the boat.’” He had experience of cases in which a 
breaker has tumbled over the bows of a boat, without the 
slightest injury to men forward of midships, while the 
men in the stern were maimed or disabled by the smash 
of tons of water into her stern; those forward being saved 
by the sea leaping clean over their heads. In addition to 
this the boat must not draw 3ft., or she cannot get through 
the shallow water of breakers to go alongside a wrec 
On the Goodwin Sands the lifeboats on a draught of but 
3ft., are constantly thumped down on the bottom when 
they get in the trough between two waves. The graphic 
picture drawn by Captain Chetwynd places the indomitable 
courage and hardiness of our lifeboat crews in a stronger 
light than ever. Most of his hearers for the first time 
in their lives realised the character of the work done 
night after nig ht on our coasts, and the wonderful 


ualities of the boats themselves. The National Lifeboat 
nstitution 270 self-righting boats. These latter 
craft have gone out 4700 times and saved 12,000 lives, and 


in only thirty-nine instances have they been capsized, 
while in only 21 were lives lost. Of large boats the Insti- 
tution possesses 22. These have been out 653 times, and 
saved 1668 lives, without once being turned over. The 
ibility of using steam has been anxiously considered 
y the Lifeboat Institution. They experimented as far as 
was possible for two years in this direction, and a special 
committee was formed at Liv 1 to consider the 
subject. They came reluctantly to the conclusion that 
steam could not be used for the purpose. 
It is not quite impossible that a suitable engine and pro- 
ller could be employed. The difficulty lies in the boiler. 
tis very difficult to see how a boiler could be fired 
at all, but even if it could, it is clear that the water and 
steam would be continually changing places. What, for 
example, would occur when a stood up on end? 
And without going so far as this, it is plain that no 
gauge yet made could give the smallest trustworthy 


all| evidence as to what was the level of the water in 


the boiler. The only attempt that could be made at 
using a boiler would be to hang it in gimbals. Again, 
the propeller must be at times working in air, then 
deeply submerged. If placed anywhere outside the hull 
it would probably be torn off. If put under her it must 
in the nature of things be very inefficient. It is worth 
notice that neither Mr. Benjamin nor Mr. Taylor thought 
it worth while to deal with the boiler problem as if it was 
of any importance. Indeed, their ee lifeboat being 
comparatively a big heavy craft, would not labour under 
the same difficulties as an ordinary lifeboat would. The 
weight of such a boat is about two and a-haif to three tons. 
That of four large boats possessed by the Institution is ten 
tons each. The lifeboat of Messrs. —— and Taylor 
weighs twenty-seven tons empty. But,asCaptain Chetwynd 
showed, such a large craft would be useless in ers. 
The modern lifeboat is a remarkable example of the skilful 
adaptation of means to an end, and to depart from its t 
in any way is, to say the least, an extremely doubtful 
experiment. 

ere is another difficulty in the way of the adop- 
tion of steam at sea which we have not yet considered. 
It is the grave objection which lies in the way of 


experimenting with an invention of this kind. Let us 
sup} that in a heavy gale a steam lifeboat put to sea 
with a dozen men on . Ifthe machinery broke down 


or became inoperative—let us say from excessive priming 
due to the rapidly changing position of the boiler—the lives 
lost, No one in authority would 


* 
_- 


. It is not too much to say that if lifeboats | that 





take the responsibility of trying so perilous an experiment. 
It is obvious, however, that before steam lifeboats can 
be pronounced satisfactory such an experiment must be 
e not once nor wien, bait many times. Among inven- 
tors none have had any experience of lifeboat work. It 
is said that one enthusiastic individual, who believed that 
he had solved the problem, went out one night with alife- — 
boat crew to gather experience. Some hours subsequently 
he found himself on shore, half dead with cold and misery; 
—_ beaten and bruised and shaken; almost drowned and 
wholly miserable ; when he had recovered, one of his first acts 
was to tear up his drawings and burn his models. Even 
with such an experience before them there are no doubt 
men who will still invent in this direction, and to such 
we would tender a word of advice. From any steam 
engine or other motor dependent on fire nothing is 
to be hoped. If it were possible to put a motor on 
board which would not depend on such aid it would, 
no doubt, prove very useful. It is a sine gud non 
the motor must be of such a kind that it 
will leave the men as free as they are now to use their 
oars or sails, so that should the motor fail the crew would 
run no additional risk because of its presence. There is but 
one scheme which holds out evena faint chanceof being prac- 
ticable, and that is the use of electricity. It would be possi- 
ble to put storage batteries into a lifeboat, and toso secure 
them that they would continue to work under any condi- 
tions short of turning the boat upside down. The electrical 
launch shows that such a mode of propulsion is, under 
certain conditions, possible, and the experiment of using 
electricity might be tried without much risk of life. But 
when we have said so much we are bound to add that 
nothing has yet been done in electrical marine propulsion 
which leads us to believe that it can be applied with 
success to lifeboats. It may be that a steam engine may 
yet be devised on, say, the Lamm hot water system, which 
would render the use of a fire in the boat unnecessary ; but 
of this we see, we confess, no hope. However, no one can 
sa a limit to the power of engineers. We have set the 
road facts of a most interesting problem before our 
readers; possibly they may find its solution. 


THE FREEBOARD OF WELL-DECKED STEAMERS. 


Amone the many evolutionary developments in naval 
architecture which have resulted from the combined 
influences of steam propulsion, the employment of iron, 
and the operation of the tonnage laws, there is none 
which is more noteworthy or which has given rise to more 
enpeaaitnsy tog the well-decked steamer. It was thought 
| many that all doubts regarding the comparative safety 
of this type of vessel had at last hnaeeon and that the 
application of the freeboard tables of the Load Line 
Committee to well-decked steamers was, on the whole, 
acceptable to their owners. It was further understood 
that these tables were fixed for at least some time to come, 
and then an opportunity would be afforded for watching 
the results of their application to all types of sailing ships 
and steamers before any alterations in them would be con- 
templated. But this expectation has, unfortunately, not 
been entirely realised, and already there are rumours of 
change, or at all events of modification in the conditions 
governing the application of the freeboard tables to 
steamers with well-decks. These proposals have, as might 
be expected, again roused shipowners to action, and there 
are at present many indications of another angry altercation 
between those gentlemen and the Board of Trade. It is 
much to be regretted that, doubtless through some mis- 
understanding, Lloyds has been dragged into the con- 
tte so that a committee which has always hitherto 
been the chief defence of the shipowning community 

inst the irrational and obstructive policy of the Board of 
eis now apparently in the position of an executive 

body for carrying that policy into effect. There can be no 
doubt that immediately Lloyd’s Register recognises the 
anomalous character of the position into which they have 
been enticed they will no sore consent to occupy it. 
As a voluntary association and a representative body, they 
will, it is to be hoped, continue, as heretofore, carefully to 
the interests of all the classes they represent, and 

in so doing the efficiency of the ships composing our 
mercantile marine in all that relates to their strength 
and seaworthiness will be maintained without Govern- 
mental interference of even the most indirect character. 
Before entering into the merits of the question now in 
dispute between the Board of Trade and steamship 
owners, it is perhaps necessary that the subject matter 
should be explained. “ Well-decked” steamers are those 
having either a long poop or raised quarter-deck joined 
to a bridge-house, and, in addition, a topgallant fore- 
castle. he space between the forecastle and the 
bridge-house, bounded on both sides by the bulwarks, 
is termed the “well.” The upper deck is evidently 
the bottom of this well; the bulwarks form two 
sides of it, and the bridge house and to ant forecastle 
bulkheads form the other two sides. The height of the 
bulwarks fixes the depth of this well; for the bridge and 
forecastle are each about 7ft. in height, while the bulwarks 
—_ from about 4ft. to 5ft. It will be very clear that 
such a as this, which may be about 50ft. to 60ft. 
long, and 35ft. to 40ft. broad, will contain a great weight 
of water ; and it will be equally clear that in bad weather 
there is a possibility of a large body of water falling into 
it. To meet such a contingency as this, “ water ports” 
are fitted in the bulwarks, in addition to the usual scupper 
holes, and these ports are so hung as to open outwards only. 

The type of vessel just described is that which is known 
as “well decked ;” but there is another type, having a 

bridge house, and to nt forecastle, to which the 
bee se “ double-welled steamers” has been given, there 
being one well between the topgallant forecastle and the 
bridge house, as in the former case, and in addition, another 
well between the bridge house and the front of the poop. 
Both these descriptions of steam vessels, and especially the 
first, owe their origin to the ingenuity of the shipowners and 
shipbuilders of “the North-East Coast of England ; and it 
is to the ports of that coast the majority of these vessels 
belong. To this it is scarcely necessary to add the further 
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remark that the shipping communities of the same locali- 
ties are the most ardent defenders of the well-decked 
vessels, and in common fairness it must be admitted that 
they have established a very good case. It must, however, 
occur to any intelligent person who is not acquainted with 
the technicalities of the subject to ask why vessels have 
these wells at all? It is not unusual to see steamers 
having poops, bridge houses, and topgallant forecastles 
which collectively occupy nearly the entire length of the 
vessel, but yet they have either one or two of these “wells.” 
Why not, then, it may be reasonably asked, join these 
erections together om make a light, continuous deck 
covering the upper deck? By so doing very little addi- 
tional weight would be added to the vessel, and the cost 
of building her would not be materially increased. In 
other words, common sense, unfettered in its operation, 
would give us spar or awning decks in most of the cases 
where we now find the well-deck system adopted. To 
explain how it comes about that our North. East Coast 
builders found it advantageous to build well-deckers would 
require a treatise upon the tonnage laws of the country. 
It must suffice to say that so irrational has been the legis- 
lation upon this subject that penalties are actually im 

upon conditions conducive tosafety. A Royal Commission 
considered this question about four or five years ago, but 
in the then state of the load-line question it was found 
impossible to arrive at such an agreement as would result 
in the xemoval of the existing anomalies. The only pro- 
posals which really touched the question were those from 
Messrs, Waymouth and Rothery, who were members of 
the Commission; but, unfortunately, they were in a 
minority. The amendments in the tonnage laws recom- 
mended by the majority of the Royal Commissioners have 
left untouched those clauses which render covered-in spaces 
so costly to the shipowner that he cannot afford to 


have them to a desirable extent in his vessels. Hence the 


wells and the well-decked system which has recently 
been the subject of special application of the Load-line 
Committee's freeboard tables. 

Those who object to the well-deck system, such as Mr. 
Rothery, the Wreck Commissioner, and Sir Digby Murray, 
of the Board of Trade, say that not only are such vesse 
liable to be temporarily borne down by the weight of a 
body of sea falling into the well, whereby stability is 
diminished, and damage to the deck spenines and bulk- 
heads made possible, but the lives of the crew are at the 
same time endangered when they have to proceed from 
their berths in the forecastle, through the well, to the 
midship or after part of the vessel in the course of their 
ordinary duties. A sea falling into the well upon the 
seamen would be likely to knock them forcibly against the 
bulwarks or hatchway coverings so as to break their 
limbs or even kill them; and such a body of water, if not 


speedily liberated, would be a source of danger to the |- 


vessel. Sir Digby Murray, who was a member of the 
Load Line Committee, asks for two conditions to be ful- 
filled in well-decked vessels, in order that they may have 
the full advantages in loading, which the freeboard tables 
concede on account of the buoyancy afforded by their deck 
erections. He desires (1) that there shall be a certain 
proportionate area of water ports to that of the bulwarks, 
and (2) that an efficient flying bridge arrangement may 
be provided to enable the crew to go from one erection to 
another without passing through the intervening well. 
Unless these requirements are fulfilled, the freeboard of 
the vessel is, by the Board of Trade’s recent circular, to be 
increased by a certain specified percentage of her moulded 
depth. 

It is to this that the shipowners of Hartlepool and the 
adjacent ports take exception, and their arguments are not 
without weight. In the first place the statistics which 
they produce—and the accuracy of these is not disputed— 
show that well decked steamers are not nearly so often in 
trouble as most other types of vessels, and their per- 
centage of losses is relatively very small. Mr. Gray, of 
West Hartlepool, who has built,and now owns, many of these 
steamers, asserts that the objections to them are imaginary, 
and not warranted by experience. Indeed he goes so far 
as to say that in the working of certain marine insurance 
associations, which take risks upon all types of steamers, it 
has been found that the well-decked steamers are the least 
liable to loss, and other statistics which that gentleman 
produces show that the cases of injury to crews are pro- 
portionately least in the vessels which the Board of Trade 
considers especially dangerous, 

While there is every reason for placing faith in the 
honesty of the gentlemen who defend the well-decked 
steamers and in the statistics which they bring forward, it 
is right at the same time to listen to what captains and 
crews have to say regarding them. It is admitted that 
among these there are many warm defenders of this type, 
but it is likewise true that many equally experienced and 
trustworthy officers and seamen object to them, and object, 
too, not for imaginary reasons, but because of what they 
have personally witnessed. This is particularly the case in 
the Atlantic trade, for which well-decked vessels should 
never be employed in the winter months unless with an 
abnormally high freeboard. When comparing flush-decked 
with well-decked vessels the comparison should be insti- 
tuted between the latter when loaded as the Hartlepool 
shipowners propose, and a similar vessel with a continuous 
light deck doves the upper deck, and loaded just as much 
deeper as is necessary for carrying the additional weight of 
hull. If the tonnage laws of the country encouraged 
rather than penalised the production of such a steamer, 
we should see the last of well-deckers, And if such 
vessels were to work in competition with the well-decked 
steamers, it would surprise not a few if statistics in favour 
of the latter were forthcoming. 

The shipowners of this country, and, indeed, of the 
whole civilised world, are now driven to employ types of 
steamers which under wise laws would not exist. It is 
hopeless to expect that men will expend their capital upon 
ships which cannot be sailed ata profit. Shipowners have 
to do the best they can with the materials which inter- 
national law has thrust into their hands, While that law 
remains as it now is, all we can expect shipowners to do 





is to make the best of what they have, and to take every 
precaution in their power for the safety of the crews who 
work for them. The great majority of them do this, but 
for the sake of the few who require watching some regula- 
tions must be enforced. It is most necessary that these 
regulations should not cripple or in any way impede the 
action of the honest shipowner. The best interests of the 
British mercantile marine have for very ng pet been 
well looked after by Lloyd’s Register, simply use the 
committee of that association is composed of representa- 
tives of all the interests concerned, which are more or less 
conflicting in their character. In this way the rules for 
building merchant ships have been made by those who 
build, own, sail,load, and insure ships. The same association 
first solved the load line problem in a satisfactory manner, 
and furnished the materials which largely guided the 
deliberations of the Load Line Committee. Surely, then, 
Lloyd’s Register can cope with this well-deck freeboard 
question without the guidance or prompting of the Board 
of Trade, Let Mr. W. Gray—who represents the owners 
of the well-deck vessels—bring his case before the full 
Committee of Lloyd’s Register, of which he is a member, 
and let the question be discussed and settled there by all 
the interests concerned. It was a mistake on the part of 
the Board of Trade to go further in this matter than the 
Load Line Committee recommended in its report, and it 
was a mistake of Lloyd’s Register to listen for a moment 
to the ere Spoeud fei cae i 

ing the pro ying bri it is not ible 
to say much that i. favourable. Mapl'ps ple woah prefer 
facing the risks of a run across the well to those of being 
washed clean overboard out of the flying bridge. Probably 
hand lines, run through the eyes of portable stancheons at 
the corners of the y vP ace fg and elsewhere, will be 
found much more trustworthy for the purpose in view 
than the flying bridge which Sir Digby Murray desires. 
The addition of a few water-ports is so small a matter 
to the shipowner that it is somewhat surprising to find 
objection taken to it. When we hear of 200 tons of water 
falling into a well—as is well authenticated in the case of 
an Atlantic steamer of the type under consideration—it 
becomes clearly a matter of importance to furnish ready 
means of exit for the same. This view must commend 
itself, upon fair consideration, to the owners of these 
vessels ; and it is to be hoped that so far as the question 
of area of water ports is concerned there will be no further 
difficulty experienced in settling the freeboard question in 
regard to well-decked ships. That this difficulty has arisen 

ill, however, be regretted by nobody if it should in an 

way contribute to the bringing about of a radical amend- 
ment of the tonnage laws, whereby the production of well- 
decked vessels should no longer be encouraged. 





MINIMUM RATES OF FREIGHT. 


A MOVEMENT has been commenced in the north-east which 
seems likely to have considerable effect on the shipping trade, and 
on the shipbuilding trade in the end. It is that which aims at 
defining a minimum rate of freight below which the owners of 
vessels will not allow them to be chartered. It is the response 
of the managers to the remonstrances of the co-owners of 
steamers against the losses involved in working at rates of 
charter which are not only unremunerative, but which entail a 
rather serious loss. This has gone on until it has become known 
that some of the holders of shares in steamships have served 
legal notice on the managers to the effect that they will refuse 
to be responsible for their share of losses so incurred. It is the 
effect of this that there has been that action to which we have 
referred, and which is likely to lead to some effect on the freight 
market as a whole. The intention is first to attack the Cron- 
stadt charters, and the minimum rate below which the owners 
will not allow their steamers to trade is 5s. 6d. This is above 
the av rate of the past year; but it is considerably below 
the opening rate at the beginning of the season of last year, 
the average rate being 4s, 6d. and the opening rate 8s.; and it 
is noticeable that at the first meeting in Newcastle, which de- 
cided on the movement, there were in favour of it the managing 
owners of more than two hundred and ten steamers, so that the 
adherence of these gentlemen to their declaration must sensibly 
affect the market, for it will be in some degree followed by 
others, and must have its value as a factor in determining the 
rates of freight. The period at which it has begun makes the 
movement the more formidable, for there is just now an open- 
ing out of the over-sea trade to a large extent, and this would 
in the ordi course call up a mass of tonnage. The principle 
of the movement must be taken as sound, to the extent that it 
is unwise to work steamers at a loss, as it is known has been the 
case for some time in many instances; and that it is quite 
allowable for owners to seek the advantage and unity in banding 
themselves together to resist the merchants who wish them to 
charter at what seems to the shipowner an unprofitable rate. 
The system, which is known in the North as the “c.LF.” system 
—the sale of goods or commodities by a merchant delivered at 
some port abroad, and in which the price agreed to be paid in- 
cludes the cost, insurance, and freight of the article— 
is said to be responsible in a very considerable degree for the 
fall in the range of freights against which the new movement in 
the North is a strong, and it is probable an effective protest. 
Merchants who thus contract for the sale of, say, coal abroad, 
have an interest in reducing the range of the freight market, and 
in keeping down the freights, for by so doing their own profits 
as sellers of coal are increased. And the fact that some of these 
merchants act in the twofold capacity of merchants selling coal 
in the method named and of managers of steamships, enables 
them at times to give a slight impetus to the downward move- 
ment of freights, it is supposed, by the manner in which they 
may put their own vessels in to work contracts if others are 
refused owing to what are thought low rates. The course of the 
contest must be considered one of the utmost interest to the 
trader, and the steamship owner, and in the end it will affect the 
builder and the engineer. 

THE TILBURY DOCKS. 

Most of the questions which have from time to time been 

ed concerning the policy of constructing enormous docks and 
dock facilities thirty miles down the Thames from London, and 
the probable or possible commercial success of the docks when 
finished, are being again put by those who have not ceased to be 
incredulous about the wisdom of the enterprise. The whole work, 
indating that undertaken by the Tilbury Railway Company, 
has involved an expenditure of about three millions sterling in 
less than four years, The many reasons ascribed for building 
docks at Tilbury have often been recounted, and we need not 





reproduce any of them now, but, contenting ourselves ‘with the 
fact that the Tilbury Railway Company has thought the outlook 
good enough to spend over a million upon it, and the other fact 
that the docks are opened, and are certainly much more likely 
to be successful than any works based on the opposite policy of 
carrying ships further inland by locked canals, we need do little 
more than record the completion of one of the most gigantic 
commercial enterprises ever carried out, There probably never has 
been beforein the history of the world thespectacle of so enormous 
a machine—if ap enormous dock with all its appliances may be 
called a machine—capable of accommodating more shipping than 
that which would make a nation great in merchandise, and the 
Rhodes of old a maritime dealer in “a small but respectable 
way,” presented to the world like a giant born full grown, idle, 
yet asking for nothing but work on which to exercise its mighty 
capacities. An insignificant idea is conveyed to a reader by 
mentionicg the size of the docks with their nineteen acres of 
tidal entrance basin, lock of 700ft. in main dock and 
branch docks of 1800ft. and.1600ft. in length, their twenty acres 
of shedding, and 61 travelling cranes, leviathan floating crane, 
four graving docks, with pumps to lift 12 million gallons per 
hour, all lighted by eighty arc lamps of 3000-candle power and 
1362 incandescent lamps, driven by engines of a total of about 
500-horse power. We may refer to THe Encringer of September 
23rd, 1881, and of April 3rd, 1885, for plans and descriptions of 
the work, and can then convey but a poor idea of the gigantic 
facilities now thrown open, and inviting the shipping which now 
does and which may be attracted by it to the Thames, In 
another impression we shall give some details concerning this 
great work, together with some illustrations. 


THE IRON TRADE, 


NotTwitTHstaNDING that iron smelters from all parts of the 
country met in secret conclave at the Westminster Palace Hotel 
last Friday, and certain resolutions with a view to a 
general reduction of output, very few people believe that any 
practical result will ensue. It has leaked out that there was a 
great difference of opinion among those present, arising from the 
fact that few of the smelters are interested in that industry 
alone. Some have mines or collieries, some have finished iron or 
steel works, and others are interested in shipyards, foundries, or 
general constructive works. It is clear that under these circum- 

t e interests of the various competitors can never be 
identical. It cannot suit either those who supply materials to 
smelters or those who take pig iron from them, that the output 
should be artificially diminished ; and even supposing these 
apparently insuperable difficulties could be surmounted, there 
would be the uncomfortable remembrance fresh in the minds of 
everyone, that the Internationa! Railmakers’ Association utterly 
collapsed. It was a most elaborate affair, undoubtedly well 
managed by a competent staff of paid officials; yet the intrinsic 
difficulties were too many, and too great, and after a brief career 
it went the way of all combinations which aim at interference 
with natural laws. What better chance of success is likely to 
attend this new scheme for restricting the output of pig-iron! 
In all probability, therefore, the movement will come to nothing, 
and Darwin's law of the survival of the fittest will assert its 
sway, and decide in the only possible way who shall go on and 
who shall stop. 
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Reports from H.M. Diplomatic and Consular Officers Abroad. 
Part IV, 1885. Report by H.M. Chargé d’ Affaires at Dresden 
on the Effects of the German Customs Tariff Reform of 1879, 
and on the Revision of 1885. Folio. C.1530. London, 1885. 

Ir has been lately suggested, and, we think, with justice, 
that our diplomatic and consular oflicers abroad might be 
made of much more use to England, commercially speak- 
ing, than they are, by supporting her commercial interests, 
and keeping us supplied with useful information on trade 
matters. In this respect the example of the United States 
of America might be followed with advantage. The 
United States Consuls, as English merchants know, are in 
the habit of reporting at short intervals on all matters of 
any commercial interest, even interspersing their reports 
with hints and suggestions as to the kind of goods best 
calculated to meet with approval in the particular countries 
they are reporting on. These reports are published 
monthly, and freely circulated all over the great Republic. 
That our own representatives abroad are quite capable of 
duties of a similar character the able Secon by Mr. 
George Strachey, which is now before us, amply proves. 
A more exhaustive, a more interesting, and a more in- 
structive document than this Report it would be diflicult 
to find in the archives of any Government. That Mr. 
Strachey is a confirmed strong Free Trader will only 
make his observations carry additional weight with the 
majority of his readers, Mr, Strachey has the courage of 
his opinions, and there is no uncertain note about his 
delivery of them. At the same time, his Report is 
remarkably fair and unbiassed. 

Some time back, when we had occasion to review Mr. 
Jeans’ very able work on “England’s Supremacy,” we 
ventured the opinion that statistics, unsupported by the 
experience of individuals, were unsatisfactory and incon- 
clusive. We regretted that Mr. Jeans, instead of con- 
tenting himself by quoting figures had not given us the 
views of either himself or the influential gentleman with 
whom he is officially associated. Mr. Strachey’s Report is 
an illustration of what we meant. Although he supplies 
us with as many figures as any reasonable being can pos- 
sibly wish for, he does not stop there, but gives us the 
opinions of business men besides; and is not afraid of 
occasionally adding his own, to which, by the way, we are 
disposed to attach considerable importance. For, as he 
tells us in his introduction, “My own investigations have 
been tolerably extensive. They have included visits to 
local manufactories, and correspondence with eminent 
specialists in several countries. In regard to the technical 
and commercial characteristics of the staples of Germany, 
my report embodies, or reproduces, the judgments of 
experts of undisputed competence riage obtained, or 
otherwise, from Berlin, Lyons, Milan, Zurich, London, 
Manchester, Sheffield, Nottingham, Leeds, Dundee, and 
other cities.” In an earlier paragraph he incidentally men- 
tions that he has read more than one hundred volumes of 
the reports of the German Chambers of Commerce, for 
which last piece of martyrdom he has our sincere and 
heartfelt commiseration, which every one at all acquainted 
with German official literature will abundantly share. 
Mr. Strachey also assures us; “ Nothing could be further 
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from my intention than to get up a case for ‘ Fair-Trade,’ 


or to furnish materials for a — by the Cobden 
Club.” Yet, after all the trouble he has taken, and, not- 
withstanding his impartial attitude, he finds himself forced 
to admit, in his conclusion, that the German system of Pro- 
tection has proved a failure. This opinion we are perhaps 
not inclined altogether to share, and we believe that our 
reason will become sufficiently manifest from a mere 
recapitulation of the main points brought out by the 
report. To begin with, Mr. Strachey gives us a sketch of 
the “ Earlier History of Iron in Prussia and Germany ;” 
and here it may be of interest to remind our readers t 
German industry is not a thing of yesterday, and that it 
has a history almost as old as that of France and England. 
But it is —~ in comparatively recent times, since the 
days of high rotection, in fact, that Germany, as a manu- 
facturing country, has become a serious rival of France 
and England, is may be due very much to the poli- 
tical stability and national strength which has come with 
the union of the Empire, or its causes may be traceable to 
other sources. It is nevertheless interesting to note that, 
“Tn Prussia high Protection is modern, comparative Free- 
Trade is ancient. What Adam Smith and Pitt preached 
Hardenberg and Altenstein practised. In 1818 a Royal 
Commission, presided over by the greatest of the intellectual 
authors of the resurrection of Germany—Wilhelm von 
Humboldt—drew the lines of a great fiscal reform which 
was accomplished by degrees, and gave Prussia a Customs 
tariff of extraordinary liberality, the rates being of unex- 
ampled moderation for the time. Pig iron was 
duty free, malleable iron and steel paying on import in 
the eastern provinces a 3s. duty per cwt., but in the 
western provinces only 1s. 6d. It happened that in 1819, 
the year subsequent to the inauguration of the fiscal 
reform of Hardenberg and Humboldt, the British tariff 
was modified, when the wisdom of our ancestors fixed 
the duty on malleable iron at nearly 7s. per cwt., the 
importation of oe pig being sometime afterwards 
altogether prohibited.” e leave our readers to form 
their own conclusions. It is, however, just to say that the 
adoption of a high Protection in Germany had been pre- 
ceded by a period of remarkable and universal trade 
depression, A celebrated Russian economist, M. Béso- 
brazof, has established the axiom that the effect of war on 
trade is to stimulate it. Going to war and carrying on a 
war stimulates the productive capacity of a country to its 
utmost, and the subsequent conclusion of peace, by re- 
storing general confidence, gives trade an additional fillip. 
But such abnormal activity is invariably followed by a 
period of reaction; and it was while Germany and France 
were both passing through this last stage, and conse- 
uently trade depression was assuming wide and European 
yaa. Aven that Germany flew to Protection for aid. 
Whether Protection was the cause of her moving, of course 
it is difficult to say, because two, or, as some allege, three, 
accidental circumstances were calculated to assist her. One 
was the remarkable lowness of wages in Germany, but 
this factor had always been present ; it was now, however, 
to become of additional importance from the second acci- 
dent—the discovery of the basic open-hearth process, by 
which German white forge iron, which the Bessemer 
method had been so detrimental to, again found a market. 
Another factor in the prosperity of the German iron 
industry was the ra deterioration of Scotch foundr 
iron, a charge which, Mr. Strachey says, is not unfounded. 
It may be said, and with reason, that these facts alone 
are sufficient to account for the revival of German trade, 
and that there is, therefore, no occasion to go further afield 
and endeavour to account for it by assigning Protection as 
the cause. On the other hand, we must remember that it 
is to Protection that the Germans themselves—who, it 
must be admitted, ought to know something about the 
subject—attribute their return to prosperity. Besides, if 
Protection be really so detrimental to industries, how is it 
that the German iron trade managed to revive, in spite of 
the adoption of protective tariffs, at a time when it was 
greatly Sapromed’t But that Protection is not so very 
vicious in its operation even Mr. Strachey admits, and 
this in connection with a question of particular interest to 
ourselves, for which reason we will let him speak for him- 
self :—“The complaints of the Germans against their 
tariff must next be noticed. Allegations that the duties 
on iron and steel impair the power of Germany to com- 
te in the export trade with Great Britain are made by 
ounders, by makers of machinery in general, of steam 
engines, Ss | sewing machines, of rivets and pipes, with 
mufiles, chains, hinges, screws, shovels, loom spindles, 
watch springs, needle files, inlaying saws, stay closers, tin 
plates, and other articles, Bavarian makers of the last- 
named article, and of bar iron, assert that they can hardly 
maintain their sales in Austria and Italy on account of 
the import duty which loads their primary material—viz., 
the c¢ pig iron of Styria. In another class of 
complaints stress is laid upon the augmentation of the cost 
of foreign metal, as compelling the use of inferior native 
raw material. The great cutlery centre—Solingen—pro- 
tests against the duty on iron, as their middle, fine, and 
tool steels are almost exclusively made from Swedish 
metal; and that place denounces the duty on raw steel as 
being no higher than that on the Swedish malleable from 
which it is made. . . . It seemed proper for the sake 
of completeness and impartiality to give this list of 
alleged evils to which Free Traders ati no small impor- 
tance. It is my own opinion that the grievances and the 
inequalities are not unfairly distributed over a number of 
branches of production, and that the gain of some of the 
complainants from the duties on finished goods balances 
their loss from the extra price of foreign iron and steel. 
Moreover, my personal inquiries have convinced me that 
these complaints are not always seriously meant. From 
them and from the reports I gather that the representatives 
of the machine department are, as a rule, well satisfied 
with the existing tariff, and that they do not desire an 
abolition of import duties all round. Some of the inequali- 
ties of pressure described would be removed if makers 
could benetit by the drawback theoretically receivable by 
exporters of finished goods to the amount of the duty paid 





by them on the foreign raw material, where such is used. 
Another side of the picture is the particular entire 
closure of foreign markets by retaliatory tariffs.” 

We had promised ourselves to touch upon those sections 
of the report which dealt with textiles, chemicals, &c., but 
find our space will not permit us to enlarge on those 
branches. We may, however, be allowed to say that per- 
haps the most interesting chapters next to those on iron 
and steel are those dealing with silk and lace. Mr. 
Strachey’s summing up is interesting and commendably 
fair. He says : ‘‘ According to some contemporary German 
politicians . Protection does not operate in the 
manner usually supposed. Assuming, however, the accu- 
racy of the vulgar Polief of mankind that Protection pro- 
tects, it will be admitted @ priori that the customs duties 
of 1879 have raised the cost of commodities to the German 

ple. It is itive that some of the requirements of 
Fite. certain foodstuffs included, cost more in this empire 
than in some other countries, and that the extra c es 
thus entailed on personal income make a perceptible 
addition to the chapter of outgoings in the domestic 
budget of each individual German. . . But nothing 
indicates that the burden thus laid on the popula- 
tion is oppressive, that national impoverishment is 
in progress, or that saving and accumulation have been 
arrested. On the contrary, the Imperial and local revenue 
receipts, the estimates of property liable to income-tax, 
and similar State and municipal returns, are symptomatic 
of fair public prosperity. . . If it be asked what 
signs there are in Germany of that incipient Free Trade 
reaction which some of our politicians contrive to discern 
on the Continent of Europe, especially in the particular 
countries most wedded to Protection, there can be no 
hesitation in replying there are none. . . . Protection 
is in the national air, and it will not be dissipated by 
foreign arguments, however accurately deduced from the 
axioms of scientific doctrine.” 

At this no one will express any astonishment. <A 
nation that is flourishing under its present system of fiscal 
tariffs—thatis, notwithstandingits Protectionist proclivities, 
actually showing every sigu of prosperity—must be of so 
obstinate a nature that even the most satisfactory scientific 
arguments against its present system would probably fail 
to convince it. 

Mr. Strachey deserves great credit for his laboriousness, 
his fairness, and accuracy, but, above all, for his interest- 
ing and entertaining style,a merit rare in a Blue Book. 
Indeed, Mr. Strachey’s Report failed to exercise over us 
that peculiar narcotic influence which, we regret to say, 
most Blue Books possess. In taking leave of this interest- 
ing work, we cannot help expressing a hope that Reports 
of this nature may issue with greater frequency. from the 
sacred precincts of our Foreign-office. 








GOODS AND SHUNTING ENGINES, BELGIAN 
STATE RAILWAYS. 


ON page 320 we illustrate two types of locomotives in use on 
the State Railways of Belgium. 

The first of these is a shunting engine with six wheels 
coupled. The cylinders are 15in. diameter, the stroke is 18in., 
the wheels are 4ft. in di ter, the di ter of the boiler is 
3ft. 9in. There are 165 tubes, 9ft. long and 1fin. diameter out- 
side. The heating surface in the fire-box is 57 square feet, in 
the tubes 610. The water tanks hold 850 gallons. The weight 
on the leading wheels is 10 tons, that on the driving wheels 
10 tons 5cwt., and that on the trailing wheels 9 tons 5 cwt. 
approximately. The total weight in working order is 29 tons 
10 ewt. 

Our second illustration shows a very powerful goods engine 
exhibited at Antwerp last year. This locomotive has six 
coupled wheels, 4ft. 3in. diameter. The diameter of the cylinder 
is 193in., the length of stroke 23zin. The boiler is 4ft. 7in. 
diameter. In it are 251 tubes, 11ft. 6in. long and 1jin. 
diameter outside. The grate surface is no less than 554 
square feet. The heating surface in the fire-box is 122 
square feet; in the tubes, 1150 square feet. The weights 
are very fairly distributed on the wheels. The total weight 
of the engine in working order is 42 tons. The form 
given to the springs is peculiar, and not pleasing to English 
eyes. The valve chests are outside, and the valves are driven by 
a modified Waelschaért’s gear. The chimney is of very abnormal 
shape and dimensions, being rectangular in cross section instead 
of being round. At the base it is nearly as wide as the diameter 
of the smoke-box. It is, we believe, claimed that the form gives 
a more equally distributed draught through the tubes. The 
workmanship of these engines is very good, and they do very 
hard work on a very indifferent small coal. Some principal 
dimensions will be found in French measures on the engraving. 











TENDERS. 


WATERWORKS—SOUTHAMPTON. 
Resvtt of tendering for buildings as advertised in THE ENGINEER. 
Mr. Wm. Matthews, C.E , F.G.8., engineer. 





£2 ada 

W. H. Simonds, Reading - accepted 7991 0 0 
J. W. Pickthall, Southampton a 8100 0 0 
Bull and Co., Southampton 8345 0 0 
. J. Sanders, Southampt es 8450 0 0 
Crook and Sons, Southampton 8789 17 0 
Stevens and Sons, Southampton 9387 0 0 
Engineer’s estimate .. .. .. . 0 


ARNOLD LOCAL BOARD OF HEALTH. 

Tenders for widening of roads, kerbing, channelling, sewering, 
and asphalting the same at Arnold, near Nottingham. Mr. Fredk, 
Jackson, F.S8.1., engineer, 18, Low-pavement, Nottingham. Quan- 
tities by the engineer. 

8, 


E. Hopkins, Sutton-in-Ashfield .. 1492 0 
T. Smart, Nottingham ase «- 125718 
8. Thumbs, Nottingham .. -- 1245 16 

- 1245 0 


R. and J. Holmes, Alfreton 
J. Greaves, ‘Arnold Mian: ca ebcnue 
J. Shortland and Co., Carrington .. 
J. Hawley, Ilkeston .. .. .. .. 
J. Herring, Arnold... .. 2. ws os 
W. Cordon, Burton Joyce... .. .. «. 
E. Morris, Red-hill, Arnold—accepted .. 
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NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John H. Brettell, fleet 
engineer, to the Northampton; Henry D. Garwood, fleet engineer, 
to the Hector; Richard Green, engineer, to the Northampton ; 
Edward J. Rutter, assistant engineer, to the Northampton. 





PRIVATE BILL LEGISLATION. 


It is probably due somewhat to the approach of the Easter 
recess now realised, and to uneasiness as to the result of the Irish 
Bill crisis, that so large a number of Private Bills have now been 
disposed of either through the withdrawing or minimising of op- 
position. At the same time the general state of trade has power- 
fully operated to curtail resistance to these measures ; and there 
is the further consideration of an unusually late Easter to 
account for so good a record of work as is now shown at the first 
interruption of thesession. But whatever the explanation may be, 
members are not likely to have any alarming quantity of work 
when they reassemble, so far as the ordinary class of measures 
is concerned. The Ship Canal Bill, the Salford Bill, the Electric 
Lighting Bills, and some others of an exceptional character, may 
give more trouble than the respective Committees upon them 
= like; but this will not be the case much beyond those 
imits. 

With regard to the Ship Canal Bill—which, while it remains 
before Parliament, cannot be kept out of a systematic résumé of 
this kind—a fresh element has been introduced which not only 
affects gravely the particular scheme, but is fraught with serious 
consequences to future measures. It is rumoured that in view 
of probable stout opposition to the Bill in the House of Lords, 
the Government are inclined actively to help the scheme through; 
but on the other hand Lord Redesdale, Chairman of Com- 
mittees in the Upper House, has drawn up and laid on the table a 
memorandum explaining the Standing Order on the payment of 
interest out of capital, and suggesting certain alterations in the 
Order. He contends first that this clause, which is under the 
Standing Orders inserted in railway and other Bills to prohibit 
such payment out of capital, only declares the general law 
applicable to trading companies ; and next, that if such pay- 
ment is to be made legal, that cannot be done by omitting the 
clause, but by Parliament expressly legalising the payment— 
that is, Parliament must enact that a particular company may 
do that which is by the general law of the land illegal. Dis- 
cussing the question whether there is adequate reason for such a 
change, Lord Redesdale mentions that the only instance since 
the Standing Order was adopted, about thirty-eight years ago, 
in which the payment of interest out of capital has been 
anthorised, is the Regents’ Canal, City, and Docks Bill in 1885; 
but he points out that the Standing Order was only suspended 
in that case “on eleemosynary grounds,” to avoid the incon- 
venience of stopping the expenditure of money in support of 
labour at a time of extreme and almost unprecedented calamity, 
and he adds, that in spite of this but little capital has been sub- 
scribed up to the present time, and no work of any kind has 
been begun. After setting forth the general arguments in 
favour of a change, he observes :—“ It may be fairly surmised 
that the real, though not the ostensible reason for the change, 
is that the promise of the payment of interest during con- 
struction offers a tempting bait to small capitalists.” He cannot, 
however, believe that Parliament would give a deliberate sanction 
to a system capable of being worked as a means of deception, 
and he contends that if the promoters of the change are right 
in the only serious argument which they advance, viz. that 
investors will not take shares in new undertakings unless 
some return is secured to them during the unremunerative 
period required for construction, this difficulty can be 
partially met, as the law now stands, by the directors in- 
viting such shareholders as wish to do so to pay up their 
shares in full on allotment, and thus entitie themselves 
to interest on their payments in advance of calls. If this is 
considered inadequate, the Committee on the Bill might be 
empowered either to insert a clause requiring the company to 
receive from any shareholder who makes the tender a sum of 
money on deposit, to be returned to him by equal instalments 
during a given period, such deposit to be in addition to and 
independent of the shares, and not to pass by a transfer of the 
shares unless expressly assigned, or to authorise the company, in 
addition to the permanent capital, to issue a proportionate 
amount of temporary capital, tv be returned to the shareholders 
by instalments during a given period, such temporary capital to 
be employed only for the purpose for which it is subscribed, and 
not to be entitled to dividend. There is no serious difficulty in 
working out either of these methods in such a way that the real 
nature of the transaction cannot be mistaken, and that no prin- 
ciple of law or parliamentary practice is infringed. “But,” he 
asks, “will the public be tempted by the promise of interest 
during construction if they clearly understand that it is simply 
so much of their own capital returned to them?’ - Lord Redes- 
dale proposes a number of provisions to carry out this 
view, and finally suggests that every Railway Bill shall 
contain a clause rendering lialle to severe penalties any 
director or other representative of the company who directly 
or indirectly pays or procures to be paid any interest or 
dividend contrary to the provisions of the Bill, and making 
illegal and void any contract entered into by the company, or 
the promoters or directors or agents thereof, or any of them, 
under which payment of any interest or dividend shall be 
directly or indirectly provided for contrary to the provisions of 
the Bill. At the same time, Lord Houghton has obtained a 
Select Committee to be appointed to inquire whether it is 
expedient to amend Standing Order No. 128, and if so, in what 
respect ; and to move, “That no Bill containing provision for 
payment of interest out of capital during construction of 
works be read a second time before the report of the said Com- 
mittee has been laid upon the table.” The Committee will 
consist of the Lord Chancellor, the Marquis of Salisbury, the 
Earl of Morley, the Earl of Northbrook, the Earl of Redesdale, 
Lord Houghton, Lord Watson, Lord Bramwell, Lord Hillington, 
and Lord Grimthorpe. 

The Bill to enable the Salford Corporation to invest a quarter 
of a million in the canal is still threatened with vigorous opposi- 
tion, and the appointment of the Committee just mentioned 
greatly and seriously increases the danger to the Canal Bill, 
which must fail if the Committee decide against the payment of 
interest principle, and the House of Lords endorse that view. 

Of the 197 Bills for which petitions were deposited, seventy- 
three commenced in the Lords and 124 in the Commons. 
Twenty-six Bills are at the stage of first reading, forty-seven at 
second reading, twenty-five at report, twenty-six at third read- 
ing, and twelve have received the Royal assent. Twenty-six 
Bills are dead, some have been rejected at the Standing Order, 
second reading, or commitment stages, while others have been 
voluntarily withdrawn by their promoters. In the House of 
Lords several Bills, including the Manchester Ship Canal Bill, 
are in suspense during the inquiry above described into the 
expediency of authorising the payment of interest out of capital. 

The Select Committee on the Electric Lighting Bills consists 
of Earl Cowper, the Earl of Camperdown, Viscount Bury, Lord 
Balfour of Burleigh, Lord Rayleigh, the Earl of Crawford and 
Balcarres, Lord Methuen, Lord Houghton, and Lord Lingen—a 
strong and representative Committee. The Earl of Camperdown 
has been appointed Chairman, and the Committee will meet for 
evidence on May 10th. 





324 


THE ENGINEER. 





Aprit 28, 1886. 








MACHINERY FOR MAK 


ING ROOTS’ BLOWERS. 


MZSSRS. THWAITES BROTHERS, BRADFORD, ENGINEERS. 














Fic.l 


yaa 
/ 
x 


















































Aree 








Z 
A 
g 
4 
Y 











FIC.3. 






























































































































































——" L M O Nn 
— ‘ 
L 
Riz 
; tees 
i rnd | is 
——_ if Ve 
if 
t ! q ¥ 
E ee | 
m t\ iF 
E : \\ 
" c \\ R Ee 
r i MN hai 
\\ 4 | 4 
oe em \ ws — ' 
E \ wai. 4 pei 
A A ip=ae P ior 
r 8 z ‘ aati 7 A H 
ff \ | | 
Be we. | I a 2 
: It 
fh Lath! \ 
Zz ee oe Pe rt ae = oe rs; 
bo os at 
$ 4 
Fic.s FiC.6 
MESSRS. THWAITES’ BLOWERS. | cross slide E of the planing machine. At the back of i 
We recently illustrated machinery for shaping the “revolvers” | C are two pawls md meer F, which actuate winae deans 


of Root blowers, and we now illustrate the v ingenious 
ap’ used by Messrs. Thwaites Bros., Velen intone, 
Bradford, for shaping the revolvers of the improved Root blower, 
which they have manufactured for several 
construction of these blowers is too well known to need descrip- 
tion. All that we have to deal with now are the tools used in 
their manufacture. 

Fig. 1 represents a front sectional elevation of a machine for 
planing or shaping the convex ends of revolvers constructed 
wholly of iron. Fig. 2 represents a side sectional elevation, and 
Fig. 3 represents a back sectional elevation of the same. Fig. 4 
represents a front sectional elevation of a modification of the 
same machine, in which a greater number of tools are caused to 
operate upon the revolver at the same time, and whereby the 
concave recess in the revolver is planed or shaped at the same 
time as the convex ends. Fig. 5 is a front elevation of a machine 
for shaping wood-covered revolvers which have an interior 
framework of iron; and Fig. 6 is a side elevation of the same. 
The revolver is shown at A, and B is the mandril upon which it 
is supported and held firmly in its place while being planed ; in 
the machine shown at Fig. 4 three mandrils are used to support 
the revolver. The curved guide C upon which the tool holders 
D travel for the purpose of planing or shaping the convex ends 
of the piston or revolver is held securely in the centre of the 


years. The general | 


| give motion to wheels J}, and thereby to a set of pinions H and 
| intermediate wheels J. The worms are actuated by the pawls 
| and _Tatchets F, which receive motion at each traverse of the 
| planing table K from levers L, which come in contact with the 
| blocks M fixed to the planing table K. The pinions H engage 
| in the teeth of the racks N which actuate the tool holders D in 
such a manner that as the tool holders pass round the curved 
guide C one or more of the pinions is always in gear. The 
| method of planing or shaping the recessed or concave part of 
| pistons or revolvers is illustrated in Fig. 4, in which four tool 
holders D are shown operating upon the convex ends of the 
piston or revolver, and one radial tool holder O, which works 
upon a fixed centre, and is caused to travel in the usual manner, 
planing the recessed or concave part of the revolver. The 
mandril upon which the piston or revolver is suppor!ed during 
the time that it is being planed or shaped is shown at B, and ita 
ends rest in V-shaped recesses in the top part of the pedestals R, 
and are further secured by the caps S firmly held by bolts and 
nuts. The revolvers are held in position laterally while being 
sy — 4 wedges or chocks T, which are bolted to the 
planing The steel tools used are ordinary planing 
tools for cast iron, and are shown at T. 
The method of planing revolvers with an iron framework and 





an outer covering of wood is represented in Figs. 5 and 6, in 





which the revolver wc | laned is shown at A, and is supported 
by means of the mandril B resting upon the pedestals C, which 
are bolted to the table D of an ordinary wood planing or similar 
machine. Before being fixed to this machine the outer wood 
covering of the revolver is roughed out toa size rather larger 
than it is required to be when finished. Two sets of cutters or 
plates of steel with cutting edges E which have the same outline 
as the finished piston or revolver, are firmly bolted to a strong 
backing or frame of iron, through the centre of which passes an 
iron shaft H, one set of cutters being upon the opposite side of 
the shaft to the other set. The shaft carrying the cutters is 
caused to revolve at a high rate of speed by the drum G driven 
from a counter shaft. Before the operation of planing com- 
maences the table of the machine is caused to move until one end 
of such table comes under the cutters, upon which end of the 
table is secured a finished iron model of the exact size that the 
wood-covered revolver is required to be. The cutters are then 
adjusted in a perfectly vertical position, and are lowered by 
means of the screws K actuated by the mitre wheels L, which 
can be turned by the hand-wheel M so that the adjusting screws 
K are moved equally and simultaneously on both sides of the 
machine. When the cutters have been brought down upon the 
surface of the finished iron revolver until they touch it evenly 
across, the set screws or stops O are screwed up until they touch 
the underside of the adjustable brackets N, which carry the 
shaft of the revolving cutters, and the set screws or stops are 
then fixed firmly as adjusted by the check nuts R. The cutters 
are then raised by a few revolutions of the hand wheel M, and 
the ing table moved until the wood-covered revolver comes 
under the cutters. The machine can then be started, and the 
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wood is cut away until the bottoms of the brackets N rest upon 
the set screws or stops O, and one side of the revolver will then 
be finished ; the revolver is then turned over and the other side 
finished in the same manner as the first. 

Figs. 7, 8, and 8a show an improved form of revolver patented 
by Mr. T. H. Thwaites. The invention consists in forming the 

outlines of revolvers of a series of arcs of circles joined 
one to another in regular and flowing lines, avoiding any breaks 
or angles at the junctions, whereby the action of the blowers is 
rendered more uniform and steady, and the irregular beat and 
vibration caused by the angles and broken outlines of revolvers 
hitherto in use are avoided 
and a more steady stream of 
air is produced; at the same 
time the pistons or revolvers 
come as nearly as possible 
into contact with each other 
without actually touching in 
all parts of their revolution, 
thereby avoiding any unneces- 
escape of air between the 
pistons or revolvers, and con- 
sequent loss of power. 

Blowers made in this way 
allow of delivering a larger 
volume and greater pressure 
of air with a smaller expendi- 
ture of power, and are capable 
of running at a higher speed 
with less vibration and less 
noise than is possible with 
pistons or revolvers heretofore in use. 

Mesers. Thwaites have not confined themselves to effecting 
improvements in the systems of making the revolvers, and in 
the forms given to them; they have modified the entire 
machine, to augment its efficiency. Fig. 9 illustrates an 
improved adjustable bearing, which can be set up when worn 
without affecting the position of the centre of the revolver. 
The shaft of the revolver is shown at A, and upon this shaft is 
firmly driven the case or bush B of gun-metal, which is prevented 
from turning round upon the shaft by the key C. D represents 
a bush of hardened steel which fits truly into the parallel 
aperture in the boss cast upon the side of the case of the blower 
or pump F. The case or bush B revolves with the shaft A and 
not upon it, and in the hardened bush D, and as such case 

worn the check nut H is slackened and the screw cap 
G is tightened by means of a semicircular wrench made for the 
purpose and having two pins fitting into the apertures in the 
screw cap J. By tightening the screw cap G the hard steel 
bush is forced further into its seat in the aperture of the blower 
case, as far as may be required from time to time to compensate 
for the wearing away of the gun-retal case B. When the screw 
cap G has been tightened sufficiently, the check nut H is screwed 
up to it and holds it firmly in position. 

When a steam engine is coupled direct to the blower, Fig. 10 
shows the ing-rod used at A. The crosshead is shown at 
B and the pin at C. The pin C is made of hardened steel, and 
is turned parallel at the smaller end, which fits into one eye of 
the crosshead. The middle portion of the pin is tapered where 
it fits into the brass or gun-metal bush D, which bush is turned 
or bored with a tapering hole to receive the pin C. The thicker 
end of tke pin C has a thread cut upon it for the pu of 








screwing into the larger eye of the crosshead. When the bush D 
becomes worn, the piu C is screwed further into it by means of 
a wrench placed upon the square head E, and the pin is then 
held fast by screwing up the nut F, At the opposite end 
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of the connecting-rod the crank pin G is tapered in form, and as 
the bush H becomes worn it is forced further upon the crank 
pin G by tightening the nut J and locking it in position by the 
check nut K. Fig. 11 is a sectional elevation of a revolver for 
use in a rotary pump. At A is shown the piston, and at B 
tongues or strips of packing of india-rubber, vulcanite, or other 
suitable material, which are attached to the piston by hinges 
at C. The packing is pressed outwards by spiral springs, shown 
at D. In Fig. 12 the packing is shown at C. 
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sidised by it under certain conditions, the society has been 
formed to insure light railways being laid all over the country, 
in poor districts, as well as those certain to afford a return. By 
virtue of an article in the law of June 24th, 1885, provision is 
made, on the intervention of the Minister of Agriculture, 
Industry, and Public Works, for concessions of secondary lines 
being granted to individuals or companies other than the Société 
Nationale des Chemins de Fer Vicinaux. But, failing this, each 
railway projected by the National Society gives rise to the issue 
of aseries of shares to the amount 
required for construction and 
eventual working. Companies, 
firms, or individuals interested 
in the line may subscribe to the 
extent of one-third the capital, 
the remainder being found by 
the State, the province, and the 
commune or parish, each in 
certain a rip see The capital 
thus brought together affords a 
fund for making the line which 
is let by public contract, for the 
purchase of rolling stock, and 
also for working in the event of 
no local company undertaking 
it for 1500f. per kilometre, or 
£96 mile, with a percentage 
on the receipts. The cost of 
construction and rolling stock is 
estimated at from 35,000f. to 
40,000f. per kilometre, or be- 
tween £2240 and £2560 per 
mile. The heaviest gradient is 
not to exceed 1 in 17, nor the 
sharpest curve be under 15 
metres, or 164 yards radius, 
while the engines weigh 13} 
tons empty, and the ns 
carry 5tons. Contractors’ rails, 
43 lb. to the yard, have hitherto 
been laid on light oak sleepers, 
but strong representations are 








The Root blower, as is well known, came originally from 
America. The improvements which it has undergone in this 
country have rendered it a much more silent and efficient machine 
than it was when it first reached our shores, 








LIGHT RAILWAY LOCOMOTIVES AT THE 
ANTWERP TRIALS. 

TueEne were, strictly speaking, in connection with the ava 
Exhibition of last year, two separate tramway competitions, eac! 
embracing two groups, the first group of the pega rat 
consisting of locomotive or automotive vehicles for ci tion in 
towns and cities ; and the second group, of similar vehicles for 
light or secondary railways in the country, where the conditions 
of working need not be so rigorous; while the second com- 
petition was of tramcars for horse or mechanical traction, both 
in towns and in the country. 

Our leading article of January 29th dealt with the first group 
of locomotive and automotive vehicles ; and the paper read by 
Captain Douglas Galton before the Society of Arts exhausted 
that branch of the subject. We therefore propose, on the 
} resent occasion, to dwell more particularly on the competition 
between the locomotives for light lines, called in Belgium 
chemins de fer vicinaux, or parish railways. 





being made in favour of metal 
slee Indeed, in three lines 
projected near Charleroi, and 
amounting to above 24 kilo- 
metres together, the local 
authorities have made their 
sanction subject to the adop- 
tion of metal sleepers. Instead 
of station buildings, a mere 
. shed will be put up where an 
estaminet or inn cannot be made to serve the purpose. As a 
matter of policy, those lines which may be expected to give 
good returnsare taken in hand first, so as to provide a fund for 
covering any future deficiency. Vicinal railways have already 
been opened between Ostend and Nieuport along the coast, and 


also between Antwerp and Hoogstraeten, the total | of the 
two being, in round numbers, 60 kilometres, or 40 miles, while 
more than 1000 kilometres, or 620 miles, have been surveyed for 


speedy execution. 

Several circumstances contributed to invest the second group 
of vehicles in the Antwerp competitions with great interest for 
Belgium. Before the conclusion of the trials, the Vicinal Rail- 
way Administration had definitely adopted as its standard one 
of the competing locomotives, that of Cie La Métallurgique, which 
eventually received a diploma of honour. These engines have 
for some time “ horsed ”” two light lines in successful operation, 
though independent of the National Society, one between 
Brussels and Boondael, and the other between Liége and 
Jemappes, both of which are to be extended. Moreover, for 
some years past tramway trains, consisting of a light engine and 
tramcars, are run on the railway between Liége and Visé on the 
Dutch frontier, between the ordinary trains, at more frequent 
intervals and with more numerous stoppages. In conse- 
quence of the success of this dual method of working, the 





TaBLE A.—From the Jury Report. 





gauge, there having been three rails in the tramway laid down 
between the station and the Exhibition. On the other hand, 
while three in the first competition are automotive and two 
1 tive—besides two of them not being worked by the 
direct action of steam—all six in the second are steam loco- 
motives, some with the cylinders and motion inside and some 
outside, while two of them partially condense their steam. All, 
however, have their moving parts concealed from sight and pro- 
tected from dust and mud. The following are the entries in 
the second competition, with the awards :—Henschell and Son, 
Cassel, diploma of honour, tramway locomotive of metre y 

ially condensing; La Métallurgique, Brussels and Tabise, 
eer of —— two tramway c ypeergis one of metre and 

other of normal gauge, and one partially condensing ; 
Krauss and Co., Miinich, ia medal, selanadiieina tramway 
locomotive of metre gauge, with outside cylinders and all the 
motion outside and accessible; i Maschinen-Fabric, 
—Kessler—gold medal, non-condensing tramway locomotive of 
normal gauge, with brasses completely enclosing the crank pins 
and the curtain absent in front of the wheels. 

The annexed Table A, from the Jury Report, gives the leadin 
particulars of each engine, with certain relations establish 
therefrom, which appeared to the jury interesting to deter- 
mine. 

In arriving at their decision, the jurors considered the four 
competing locomotives from three separate standpoints. As 
regards absence of steam, noise and smoke, brake power and 
boxing in, they classified the engines in the following order :— 
1, Krauss; 2, Métallurgique ; 3, Henschell; and 4, Esslingen. 
With respect to protection of moving parts, regularity of work- 
ing, simple and rational construction, ready inspection, absence 
of break-down and low expense of maintenance, the order was: 
—1, Henschell ; 2, Métallurgique; 3, Krauss; and 4, Esslingen ; 
while as regards consumption of fuel and grease, they stood as 
follows :—1, Esslingen ; 2, Henschell; 3, Métallurgique ; and 4, 
Krauss. But it was thought fair to slightly modify this last 
order by taking the weight of engine into consideration. Then, 
taking the three standpoints together, the decision recorded 
above was arrived at. 

The secondary locomotives worked, turn by turn, with the 
town locomotives and the automotors ; but they always drew 
four tramcars after them, the speed never exceeding 12 Lilos , or 
eight miles, an hour. They ran, as a rule, for four days, and 
then had two days for overhauling. Some doubt has been 
thrown upon the possibility of keeping an efficient check on 
the fuel consumed ; but one of the best guarantees lies in the 
fact that, besides the jury delegates, all the competing firms or 
companies had not only their own representatives but also their 
own drivers, who, being of different nationalities, entered 
thoroughly into the spirit of the competition, and kept a sharp 
watch upon each other, and upon the officials. The coke for 
each journey was weighed in bese san and again in the open 
Boulevard, before each driver, who signed for it; and the 
receipts for each engine’s stores were printed on variously 
coloured papers, so that they might be identified in the event 
of the signature being illegible. There was no chance of taking 
up @ surreptitious supply on the journey, for the only stoppages 
were at pass-by’s, when each driver was under the eyes of a 
rival, We have before us copies of the forms on which the 
receipts for coal, coke, oil, tallow, &c., were given ; of the way- 
bill on which the particulars of each run were recorded ; of the 
daily of the performance of each engine, with the hours 
of entering and returning, the number of hours’ work, the num- 
ber of passengers ied, the ber of kilometres traversed, 
the number of carriages attached, the number of men, and the 
time spent, with the consumption of coal, coke, wood, oil, 
grease, tallow, cotton waste, and water. 

The second competition was for tramcars, the first group for 
the country and the second for towns, in which all the Belgian 
makers competed. Some of the seat backs were made reversible 
to save the necessity of turning end for end ; and one—the 
Mechlin Company—sent three tramcars that could be made 
open or closed at pleasure. The following are the jury awards 
in this second competition :—First group: Gold medal, La 
Métallurgique ; silver medal, Verhaeghen—Ragheno—Mechlin ; 
bronze medal, Nicaise and Delcuve, La Louviére ; and A, and V. 
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Reference to Table.—P = weight empty. 


Captain Galton concludes his paper by observing that, in 
England, with depressed trade and agriculture, there is great 
want of cheap means of conveyance from railway stations to the 
surrounding districts ; that such a means of communication 
might be afforded by light railways along, or near the roadside, 
if expensive making and working were dispensed with, and that 
this question must come to the front as soon as a representative 
system of local government has been adopted, when each local 
authority can decide on the measures necessary to develope its 
resources without interference from a centralised bureaucracy. 

In the discussion which followed the paper, Mr. Scott Russell 
regretted that some information had not been afforded about the 
chemins de fer vicinaux, because such a system had been begun 
in Ireland. It will not, therefore, be out of place to give a short 
account of this movement for bringing outlying districts within 
reach of per railways, finding work for a large number of 
men who would be otherwise unemployed, and also affording 
orders for permanent way and rolling stock which come in most 
acceptably at the present moment. 

e vicinal, or secondary raiiways of Belgium, are intended in 
no way to compete with the main lines, but rather to act as 
feeders. They are generally of metre, or 3ft. 3fin. gauge, and 
are laid, where possible, along the side of a road, so as to require 
scarcely any earthwork. Steam is employed for traction; and 
the trains are run at frequent intervals with numerous stoppages. 
The Société Nationale des Chemins de Fer Vicinaux hy 
constituted the summer before last, and its statutes were revised 
last summer. Independent of the Government, though sub- 


Fn ee 


* This engine was made for a line with few watering-places. 
d = diameter of cylinder. _ = piston stroke. 
surface. 


G = grate surface. t = boiler pressure in aj 


officials of the Belgian State Railway Administration are making 
trials of tramway stock for running between the regular trains 
on those portions of their system where the traffic is not heavy. 

The second group included locomotives or automotors designed 
for steam tramways or secondary railways, and the conditions 
were :—(1) Absence of smoke; (2) minimum of noise; (3) width 
not to exceed 2} metres or 9ft.; (4) the pressure of no wheel on 
the rail to exceed four tons; (5) all moving except wheels, 
to be out of sight; (6) the fire to be concealed ; (7) the drivers, 
with all their levers at hand, to be able to see 2 metres ahead, 
and (8) curves of 35 metres, or 38 yards radius, to be passed 
without difficulty. The jurors’ attention was also directed to 
the following points in makiug their awards:—More or less 
complete absence of noise and a cloud of steam, as well as 
elegance of appearance and absence of smoke; more or less 
complete protection of the motion from dust and mud; regularity 
and quietness of working; minimum consumption of coke and 
lubricants; sharp pulling up by brake; greatest amount of 
boxing-in of the engine while permitting access by the driver ; 
simple and rational construction; facility of inspecting 
and cleaning the inside of boiler; continuous daily running 
without other stoppages than those required by the service; 
and expense of maintenance:per train-kilometre. Account was 
also to be taken of any defects or drawbacks, of the necessity of 
turning at the termini, and the working by one man only or 


two. 
engines entered in the first group are of 





Whereas all the 
normal gauge, four in the second are of normal and two of metre 





D = diameter of wheels. 
tmosph. 





E = tractive power. 8 = total heating surface. 


Halot, Louvain. Second group: Gold, Société Franco-Belge ; 
silver, W. R. Rowan. 

The rails for the tramway on which the trials took place 
were lent by the Administration of the Grand Central Belge, 
and were taken up directly the Exhibition closed. ‘The prime 
mover and active spirit throughout these competitions was 
M. Charles Dupuich, the Belgian juryman of railway exhibits, 
and engineer to the Société Générale des Chemins de fer 
Economiques, Brussels, which provides foreign countries with 
steam or horse tramways. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. 











GOOD AND BAD WORK. 

Srr,—I have read with much interest the discussion which has 
been opened in your journal on the subject of ‘‘Good and Bad 
Work,” and the opinions given by various men in the trade as to 
whether good or cheap work should be the means not to 
attract customers, but also to gain money. These few words, I 
think, clearly set forth the question, and although for those inte- 
rested it could not be otherwise, I am astonished that after having 
been so clearly and fully discussed by many of your correspondents, 
there should be so few who seem to take account of the arguments 

+ forth, some of which can be, and are, so easily proved every 

, that it is difficult to understand how they can be so often 


questioned, 
As the work exhibited at Antwerp has been in some measure the 
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cause of the discussion which has been opened in your valuable 
j and as it is a question of unive interest, I feel it my 
duty to return for a few moments to this Exhibition, in which the 
ilder exhibited pi of work particularly well finished, and 
which may certainly be classed among the “‘ good work,” to prove 
that good work often costs less than bad. He even gave the time 
required to finish certain pieces. Are our adversaries 
prove to us that bad work could be done in less time? In one 
word, to give another example, can less be done than was done to 
the most correct cylindrical pieces which were exhibited and which 
were finished in three cuts—the first a roughing cut, the second to 
bring the object near to the required dimensions, and the third the 
finishing cut, and all this with the maximum di t of tool 
which it was possible to make use of without springing the object 
whilst being turned ? 

It might be objected that it would not be impossible to do the 
same work with two cuts instead of three, to have only the appear- 
ance of a good job, but yet to be a bad job, although time would 

gained upon the first. Well, this is not possible, for to take off 

in one cut what has been removed in two would require more time 

’ than when the operation is conducted in a methodical manner, t.c., 
by employing the — — Ay direct “rae he 

As your correspon: t “‘G. B.” very truly remarks in his article 
of the 3rd inst., “‘ all depends upon the use of good tools and good 
methods.” In these conditions maximum of production can cer- 
wan bn eam without diminishing the excellence of the object 
produ 


As to maintaining, as your ccrrespondent “ Fair Play ” does, that 
it is not possible to produce in ble pieces at the same cost 
as work, 


ordinary , I pretend that it is precisely in such cases that 
the object can be most easily attained ; and for this reason, that to 
produce them it is necessary to use machines i for 
the work they have to do, and of ye GE ee oem am ee 

-labour becomes needless, or without i 
it were not so, how would it be possible to turn out at such low 
prices small arms, sewing machines, watches, flax and cotton 
machinery, and other kinds of work, epee: om nosey 
below that where in ility is not absolutely indispensable, 
and where it has not occasioned a special fabrication schemed par- 
i y with a view to attain this twofold result? 

Allow me to say that “‘ Fair Play” is still wrong in attributi 
the falling off in the quality of English work to the introduction 
the piece-work system. is system, which engages the absolute 
responsibility of the workman, is, on the con » in my opinion, 
the only way to arrive at the production of work; for if the 
workman is obliged to realise certain conditions of which 
exist in the sample given him, and to which his work cannot be 
inferior under pain seeing it refused, how is it ible that the 
quality of the work can decline? This can only 
consent of the master, who may imagine that, by giving a bad 
sample and allowing it to be copied imperfectly, he can produce an 
object at a lewer price than by giving one which is correct. More- 
over the of a pattern and the taking of correct measure- 
on “ypu aan remN of attention, and the use of correct 
me: 


In turning, for instance, when giving the finishing cut to gauge, 
does it take more time to finish the object to measure with the 
—- exactness for the first jin. ? and when this has been 

one, does it cost more to allow the tool to go over the object in 
these conditions than to do the same work without this care? I 
would say the contrary ; if this care has not been taken, the work- 
erent Ps sf have to take another cut, owing to his 
having perceived too late that the piece was not to dimension ; or 
else he will be obliged to use the file, which will take time, and the 
work will not be cylindrical. On which side then will be the 
advantage and the good work? I always suppose that to arrive at 
the minimum cost and excellence of quality that the most perfect 
machine tools are made use of, without which it would be im- 
possible to arrive at these results. If “‘ Fair Play” will read again 
the article in THE ENGINEER of August 14th, September 11th and 
18th, and October 30th, 1885, he will see that with such tools one 
can turn cylindrical pieces to within one three-thousandth part of 
an inch of perfection. It is certain that it would not be so easy to 
obtain the same result in heavy work of large diameter and great 
length, and that for each particular case jal means must be 
employed ; but as we are not dealing here with watch-work, but 
with of engines of some hundreds of horse-power, I consider 
that the example is sufficient to be conclusive. 

One must not run away with the idea that I am of opinion that 

‘ood work should not be paid for at a higher price than bad work. 

ere would be the merit and recompense of the good builder if 
he is to be put upon the same footing and paid in the same manner 
as the inferior builder? It is sad to have to say it, but the prin- 
cipal cause of the decline of the quality of work is that there are 
so few persons capable of distinguishing between the good and the 
bad ; to all appearance they are the same, and it is only a practised 
woe the using of the object which enables one to appreciate its 


worth. 

I was told the other day by an engine builder of high standing 
“that to make the good work prevail, competent men and first- 
class trustworthy industrial publications should strive to induce a 
preference of good work over the bad by assisting all those people 
who are not connoisseurs with their advice and counsel.” But how 


many are there, apart from a few exceptions, who dothis? Do we 
not see most publications bestow the same praise upon work of very 
different quality? It is very rare that publications are sufficiently 


— to state the truth ; but this is nevertheless what they 
sh do even at the risk of displeasing some of their readers. 
For without this there is no serious publication nor useful advice, 
nor even stimulant to progress, often dormant in a false security or 
blinded through unmerited praise. When such a journal as THE 
ENGINEER takes up such a discussion, and after having drawn 
attention to it, invites a free discussion in its own columns, some- 
times expressing in a most energetic manner its own convictions, it 
is evidently rendering the greatest service to all who are interested 
—for discussion naturally brings forth light, and a great number of 
its readers gather from it, if not a complete solution of the ques- 
tion, at least some useful information which enables them to form 
an opinion. 
Ghent, April 17th. 
THE EDUCATION OF ENGINEERS, 





Siz,—In venturing, with your permission, to &@ small 
portion of your uable columns on the above ect, I am 
emboldened by the interest you have evi in the education of 


me pe in two recent articles. The University of London, as is 
well known, is the only one in the kingdom at which a student 
may obtain a degree without first passing through a prescribed 
course of study at the university. In thus throwing open its 
degrees to all who are competent to take them, this university 
confers a great boon on a large number of deserving students. Its 
degrees are more difficult to obtain than those of other universities, 
but this is not generally considered a disadvantage, since they are, 
therefore, the more valuable, and are more highly prized w 
obtained. A glance at the given in the calendar of the 
university will show how largely its examinations for degrees are 
taken advantage of throughout the country. Yet we find that in 
that particular branch of scientific study dealt with in your journal, 
viz., engineering, no is ‘off This I think is a most 
flagrant omission. Surely it cannot be supposed that a young 
engineer cannot be qualified to take a degree in engi ing without 
having undergorfe special training 
in the country, where he might take a degree. Iam of opinion 
that, so far as mechanical rete be concerned, it is 
unnecessary for = een who in‘ to follow out that 

i i ves school with a tolerably good education, 

in passing t a complete Uni- 
versity course of training. There are many young engineers, who 
have never attended a University course, with a = 

req 


theoretical knowledge of their profession, and who 


to | shop. 


If | theoretical knowledge of engin 


hen | occupied with teachi 


engineering 
ing at one or other of the Universities | found I 





training in some of the higher branches of mathematics to enable 
them to off a degree in engineering were it established by the 
University of London. Many of these—and I refer chiefly to young 
mechanical engineers—acquire their theoretical knowledge mainly 
by attending eam. classes at aang science wm" « at - 
same time as they are engaged in every-day practice in the work- 
I ‘ean say that at least pret ag Ah ome of the Whitworth 
Scholars appointed of recent years have passed through no Uni- 
pen er me but have obtained — uae eae 
practi eoretical engineering simultaneously. ‘igher 

of the examinations for this scholarship are quite as advanced 
in their character as the examinations for a degree in engineering 
at some of the Universities in the country, and young engineers 
who take a foremost place in such examinations would, after the 
study of more advanced mathematics, be fully qualified to take a 


think that the want of a degree of this kind is very much felt 
amongst the class of young practical I have referred to; 
but besides these there are many ts of engineering, both 
civil and mechanical, at those colleges in the country where degrees 
eannot be obtained, ¢.g., University “College, London, Yorkshire 
College, Leeds, &c., who would undoubtedly be glad to complete 
their theoretical apprenticeship by competing for-a degree in their 
own i branch of study. 
As to the value of a degree to young civil and mechanical 
engineers, you point out in your article that our most eminent 
ineers value more hig testimonials showing acquaintance 
with ical work than certificates from engineering schools. 
This is very true, but, still, a young engineer who has obtained 
certificates from engineering schools, besides having had practical 
experience, competes for a position in his profession on more 
favourable grounds than ther whose only qualification is his 
practical knowledge; and, further, the highest certificate of a sound 
ineering which one could hold would 





be a degree in —_ eering of a University of such high standing as 
mr ar heed i. to ¢ out that in almost all th 
tis necessary for me to point ou in 08' e 
other Universities in the kingdom the degree of Bachelor of Science 
may be taken in engineering, and why the University of London, 
which is the only one whose degrees are open to all students. 
should stand alone in this matter it is difficult to understand. i 
can only attribute it to the fact that, although the Senate is com- 
posed of a large number of very able li and scientific men, 
yet none of these have any direct interest in engineering. The 
Senate of the University of Cambridge, recognising the growing 
importance of a scientific study of engineering, has taken the 
matter up in connection with its own University, and possibly the 
Senate of London University may follow suit, Should it do so, I 
am sure that any honours it may offer for competition in engineer- 
—— be very fully taken advantage of, 
competing for the B. Sc. degree of London University at the 
present time it is necessary to study biology, which to an engineer 
is very largely a waste of time, and the degree must finally be taken 
in three out of a list of nine subjects, none of which, except mathe- 
matics, have any connection with engineering. oung engi- 
neers who go so far out of their way as to take the as it at 
t stands must have a thorough knowledge of science, but the 
which they may ultimately obtain does not in any sense 
form a testimonial of engineering ability. The matriculation 
examination of the University presents a barrier to many, since a 
good general knowl of three languages is required ; but this is 
not a matter of di ity to those who have ved a good educa- 
tion at school, and may be overcome with a little perseverance by 
those others whose school education did not extend to classics. 
For students of science, however, I think that the University of 
London would do well to substitute mechanical drawing for one of 
those languages—a proposal which, I believe, has already been 


I have no doubt but that many of your readers will be able to 
confirm what I have said as to the prevalence amongst young engi- 
neers of a desire for an open degree in engineering, and the benefit 
which the University of London would confer on many if it were 
induced to establish it. A STUDENT OF THE Inst. oF C.E, 

London, March 30th. 


Srr,—I have read with interest and considerable sympathy your 
remarks in a late number of THE ENGINEER on the scientific 
Sotaters taining i en hiah ff the Bochneaet with you 

t, tho @ man may uate high in ———/. ing Tripos 
oS Cambstlign th tes tan ted be lo emeahie one. fact, 
it almost proves the contrary; for the years which should have 
been spent in practical training have been devoted’ to the study of 
mathematics, phygics, and mechanics, which, though of invaluable 
assistance, are useless without that practical knowledge only to be 
gained in the workshop and drawing-office. 

Thus the long and severe technical training, though it does not 
make a man an engineer, places him in a position to make full use 
of every rtunity of acquiring practical skill and experience, 
and if only he has the wisdom to begin at the bottom, in a few 
years he will outrun those who started earlier, but without the 

vious scientific training. Cambridge University is therefore to 

congratulated in the provision which she has e for engineers, 
and in this ny she presents a favourable contrast to her modern 
rival, London University, which hitherto has afforded little encou- 
ragement to those who would infuse into practical work a truly 
scientific knowledge. In fact, just at the present time she has 
withdrawn the only examination in engineering which came within 
her purview. I refer to the new regulations of the D.Sc., under 
which the examination in mechanical science is a thing of the past. 
It is true that, up to the present time, no engineers have succeeded 
in obtaining that degree, owing probably to their inability to secure 
the highly theoretical as as practical knowledge required. 
Now, however, there should be as little difficulty in obtaining the 
former at the various technical colleges and institutes scattered 
over the country as the latter. 

Since London University has thus broken the slight tie which 
connected her with the engineering profession, it would be well for 
her, if she is reages ax pam t paugng << ty University, to 
follow the example of Cambridge, and establish a complete and 

h examination course for engineering students, A. C. 


April 13th. 


S1r,—From my experience in workshop and school, I should say 
that years spent in workshops as an apprentice are a great waste of 
time to a young man intending to practice as an engineer. The 
advantage of being in a large works for a few years is that one gets 
a sight and comprehension of all kinds of machines as they are 
constructed and practically turned out. But this insight may more 
profitably be gained by being in the drawing-office, and from time 
to time inspecting the machines in p 








I am of opini ewe ae com: t su) ieee 
young man even a& ter chance of becoming a j good 
work than in a factory. In a school the superi at te is wholly 


, and the groundwork and development of 
each craft will be taught much more thoroughly than by a mechanic 
who has no interest in imparting his acquirements to the gentle- 
man-apprentice casually placed under his care. I attended a course 
of engineering at King’s College, London, for two years, and then 
went to a e fi for t years; and I must say I learned 
much more at King’s of good, practical work than I should have 
done in double the time at the factory. In fact, in many casesI 
could instruct those put to instruct me. On the other 
hand, I had a chance of examining machines which I should not 
have dreamed of at school, or which would have remained as ideals 
only, without the big agg experience. 
T fully agree with Mr. Lyon in thinking that hard study after a 
day’s work in the shop is all but an impossibility to the ordinary 
‘oung man. i know Shove ene slenly of nan he Jeers eee 
ours after their day’s work in the shop; and I know also that 
ruined constitutions are only too often the result, and I would 





never recommend this strain of the capacities. There is hardly a 

workshop operation that may not be practised and efficiently 

learned in a college workshop under a competent practical teacher, 

and I am convinced that a man trained at college in theory and 

tice will earlier prove a competent engineer than one who gets 

is schooling first and then his workshop experience in the factory, 
Hendon, April 14th, H. H. A. 8. 


STRAINS IN CRANES, 


S1r,—In reply to ‘‘ Stork’s” inquiry in THE ENGINEER of the 
16th inst., and referring to his sketch :— 
Let A = the height of the vertical post D. 
l = the length of the horizontal arm A, 
W = the weight to be lifted. 
8S = the strain—tension—in 
the weight W. 


saws! 


A due to the moment of 


then 


= W - tan. 0 
where @ is the angle which the jib makes with the post. 

The weight W therefore produces atensile strainin A=W - tan. 0, 

t the tension in the chain produces in the same member A a 
compressive strain = W ; so that the total or net strain in A is 
the algebraical sum of the two strains, or, 

R= W - tan. 6 - 
= W(tan.@-1). .....-. (1) 

This equation shows that R is zero only when tan. @ = 1, ic, 
when @= 45 deg., or when the length of the arm A is equal to the 
height of the post. When R has a minus sign it indicates com- 
pression, and A becomes a strut. 

I have omitted the effect of the weight of the members A and (, 
but it is easily included if ‘‘ Stork” wishes todo so. Thus if w 
and w! are the weights of A and C respectively, d and d' the dis- 
tances of their centres of gravity from the post, then equation (1) 


R= W- (tan, 0-1) + ("44 ™@) > ae 


It may be well to explain that I have neglected the weight of the 
chain, and the effects of bending and friction, all of which in an 
actual crane would be comparatively small, The compression in 
being inserted with 


the jib is equal to W - cos. 0+ RK - sin, 0, R 
i W. B. Coventry. 


its pi sign. 
Cardiff, April 18th. 
P.S.—I see I have left a query without an explicit answer, 


Theoretically the jib will not fall down if the effect of the counter- 
weight is equal and opposite to R, but the equilibrium is unstable, 





SIMPLE FORMUL FOR STEAM ENGINE CALCULATIONS, 


Srm,—I have read with ise the letter by “‘ ” on the above 
subject in THE ENGINEER of the 16th inst. It would be interesting 
to know from whom ‘“‘ Erg” received his commission to for 
the whole body of engineers. If tm ” will take the trouble to 
solve a few dozen equations he will that they cannot be classe! 
as “‘ difficult” and “ easy,” according as they do, or do not, contain 
fractional indices. 

None of the equations given by Professor Unwin in his paper 
are difficult of solution to anyone having even an elementary know- 
ledge of logarithms, and although tables are very useful things, it 
seems to me a pity that the existence of such tables should be used 
as an excuse for not having a sufficient knowledge of elementary 
mathematics to enable one to solve the equations from which such 
tables are derived. “Erg” should f remember that even 
admitting that “‘ steam engine makers, or designers, or users” are 
not likely to make use of the equations in the above paper, there 
still remains the large class of students to whom such equations 
cannot help being useful, and Professor Unwin is entitled to their 
thanks for the trouble he has taken on their behalf. 

Great George-street, April 19th. J. FoRREsT BRUNTON. 





Srr,—Your correspondent “‘ Erg” raised last week a far more 
important question than he perhaps thinks, It involves the 
general relations borne by professors and other teachers of engi- 
neering to the profession. What he says of Professor Unwin’s 
an gh Ses e sense quite true. That paper is in its way per- 

ect, It is an admirable paper, but it really possesses no practical 
value to men doing every day work as engineers. It is impossible, 
indeed, to see that it bo canoes any value save an abstract one, It 
will not help a man, for example, to ion the three cylinders 
of a triple-expansion engine to each other. On Friday night a very 
excellent paper on “Converting Exi Compound Engines into 
Triple-expansion Engines” was read before the Institution of 
Naval Architects. It is a pity Professor Unwin was not present. 
If he had been he would have learned what it is that engineers 
a want . rs Ne — like Professor ——— ee 
e great defect of the modern engineering professor is that he 
has lost touch with the engineers. The reason why Rankine still 
remains so popular—in spite of the excess of mathematical formula 
to be fo’ in his —is that he alwa 
what it is an engineer wants to be taught. e, in a word, 
thought like an engineer. The papers which he wrote in THE 
ENGINEER have never been nearly approached, not only in lucidity 
and accuracy, but in their ous utility. 

It is certain that any of our professors who will shake themselves 
clear of the school, and think as if they were in the workshop, 
have a great future before them. I only know two at this moment 
who comply even i with my views. There is nothing 
invidious in mentioning names in this relation, and I may say that 
the men I mean are Professor Kennedy, of University 1 Aan and 
Professor Smith, of Mason College, Birmingham. The first, 
gentleman, however, never writes anything ; the last was for years 
@ practical mechanical engineer. Professor Osborne Reynolds was 
at one time quite in touch with the profession—see, for example, 
his admirable papers, ‘‘ Limits to Speed,” published some years 
ago in THE ENGINEER. Of late, however, he has become more and 
more a school man. Professor is a giant in his way, but, 
unfortunately, he has gone in for nothing but electricity of late. 

London, April 19th. M. 





RESIDUUM IN GAS ENGINES, 


Sir,—I read with great interest your article on Kérting’s new 
gas engine, which appears to me to have some important improve- 


ments, , the manner of ignition. I have a letter from Messrs. 
Kérting Bros., stating that their igniter has worked for years 
without ever having 


from burner, but this has been im by appl the Bunsen 
principle to the Master light; and to satisfy m about this 
igniter I obtained one some time ago, and having experimented on 
same, can testify to its superiority over the slide ignition as regards 
its non-liability of grooving and attention required. e second 
improvement is the application of gearing four to one with double 
cams for working the exhaust and ignition valves. This mode will 
have less wear and tear, less noise, and less friction over the two 
to one mode of working same. But as regards the claim to the 
advan’ governing the engine by the exhaust, leaving residuum 
more or less above the clearance sg; , I think is a move contrary 
to experience and in the wro: irection. You state that they 
have a method of obtaining regular in speed without in any way 
interf with wor! of the engine as described ; 


touched except ari the soot away 


érting ought to give us, in proof of this 
statement, some facts as to the consumption of gas horse-power 
with their old mode of governing and the new mode, Mr, Atkin- 
son, in his letter in your issue of April 9th, says that he had pre- 
viously attained the same object by a reduced charge, without 


lea in any more of the residuum, as this must weaken and 
neutralise the reduced charge of hewn, Farag —— 
our engines we drive out the residuum as completely as possib 
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‘ore admitting any explosive mixture; and he gives us a diagram 
pment the pe be of a full charge and one with half charge with 
the relative ure expansion and results. A splendid example 
of the este! of no residuum theory in practice, and I think Mr. 
Atkinson proves that it is a move in the wrong direction to keep or 
use the residuum as Messrs. Kiérting propose todo, Mr, Atkinson 
refers to Messrs. Crossley Bros., stating that they, too, instead of 
gove the — use — 4.3 iene ho bey wer 

uired in se} engines ha a V-8) cam ve longer 
or shorter su “2-0 of i. ; but they have also a number of engines 
working, which give ull Cony or no charge but pure air during 
the whole stroke, proving that they do not want any more residuum 
in than what. bg Anal compelled to have in the clearance space. 
Mr. Atkinson’s erential engine, which was exhibited at the 
Inventions Exhibition, and which expelled all the products of com- 


bustion, and yet a silent and efficient engine proves that the residuum 
theory isa fallacy, and it is a question whe the residuum so much 
desired by Mr. Q.C., in the late trial—Otto v. Steel—was 


? 
not more because of the difficulty of getting rid of it than for its 
utility and usefulness, and the verdict w . Kor 
Bros. have got against Otto in Germany is the only verdict, accord- 
ing to facts proved both in Germany and England which practical 
engineers can side with. J. R. WOODHEAD, 

Gas Engine Works, Whitehall-road, 

Leeds, April 17th. 





AMERICAN BRIDGES, 


Srr,—In Tue ENGINgER for this week Mr. R. H. Graham attri- 
butes to me the statement that “‘ the bending moment in a canti- 
lever decreases in the direction of the fixed end ;” and further on 
says that I “ subscribe to this pri e.” 

T do not think I can do better leave to your readers the 
consideration of the two following questions:—(1) Did I make the 
above statement? and (2) is it » within the utmost stretch 
of imagination, to infer from the contents of my letter that I 
subscribe to that statement ? 

I see that Mr, Graham still adheres to his p ition that the 
tension in the post is much less above the foot it is at the 
foot itself. The fact that the truth or fallacy of this proposition 
affects the whole of Mr. Graham’s arguments, led me to 
in a former letter that it would be interesting to have 
thes oe thes Wo wee to tice 2 180" and calling 
The case $ e . 2, Pp. ante, 
and Q the direct tensions in the post at and K respectively it 
been shown by Professor Smith « and Mr. Reilly (a) = V. 
According to Mr, Graham, Q is less than V, say Q = (V — x 
suggestion was practically that Mr. Graham should give 
his value of z, but he has not done so. The conclusion is 
obvious. I will only add that it is a logical deduction from 
Mr. Graham’s proposition to say that the tension in the 
suspension rod of a suspension bri is greater near the floor of 
the bridge than it is at its attachment to the main cable. 

I am sorry to see that Mr. Graham has withdrawn from this 
discussion, and I look forward with pleasure to the publication of 
his second paper, in which I hope to find some light thrown on his 
remarks in reference to the form of flange sections, the effects of 
rolling loads, and the strength of rivetted joints. mere hints 
of his views on these matters which are given in Mr, Graham’s 
first paper are far from satisf , and suggest to me that besides 
the cabject which has lately been di in the columns of THE 
ENGINEER, there are other principles of bridge design with regard 
to which Mr, Graham fails to represent the — or practice of 


ng i Ay . 
English Ee tr. COVENTRY 


Sm,—It necessary 
Mr. Graham retires from the discussion at the end of a long letter 
in which he argues that, ——— Professor Waddell’s premises, 
his solution is incorrect. That solution has been examined both 
graphically and by analysis, and demonstrated to be correct 
on the assumptions made. Mr. Graham does not — any one 
of the ne obtained to be wrong, nor does he show how 
correct results are to be found. He states that it is impossible for 
shearing force to be transmitted from the fixed to the free end of a 
cantilever, and ridicules Mr. Coventry's illustration of a freely 
supported beam. Asa matter of fact, the wind forces are trans- 
mitted through the lower unbraced panel to the bottom system of 
lateral in isely the manner ibed, giving rise to 
i ts on the sections of the post 


hardly seems to say much more on this subject, 


momen’ diminishing in value 
towards their lower ends (THE ENGINEER. page 241, ante). 
It is one of the assumptions in the data of the problem that the 


bending moments at the feet of the are nil, and there is no 
reservation in respect to that point implied in the statement that a 
certain more or less small moment, totally indeterminate in value, 
will actually exist, owing to the torsional stiffness of the lower 
pop The ol de = ny 2 fly rhe yevieon ith 
sus cross can com: wi 
the moments of the wind forces. LLY, 
April 19th, 





STANDARD DIAMETERS OF GAS SCREWS, 


Str,—I should be obliged if any of your readers could furnish 
me with a table of the r outside diameter of gas thread and 
working taps from jin. to 3in, 

T have been informed that a standard is in use for these, as for 
the ordinary Whitworth pitch taps, but have been unable to get 
more than the number of threads for pipes of given inside 
diameter. Gas Tap. 

April 13th, 





SCREW PROPELLER EFFICIENCY. 


At the Philosophical Society of Dumbarton on Monday, the 29th 
ult,, Mr, E. H. er, of the ex ental department in 
with Mr. Re&, Froude at ihe Experimental Works, Torquay: see 

a le at the en or’ ‘orquay, 
& paper on “‘The Screw Propeller” before a good audience. The 
author traced the history of the screw propeller from its crude and 
rudimentary stages on to the present time, and exhibited by 
means of wall diagrams and models many of the innumerable and 
varying forms of propellers invented and practically introduced 
during the period. The second of the paper was devoted to 
an investigation of the causes of lossin the efficiency of propellers, 
and the results of practical experiments undertaken with a view 
to the elucidation of this difficult problem were interestingly 
referred to and explained. Proceeding to sum up the results of 
such in tions, the author said:—‘‘ We have acquired much 
knowled the valuable researches of Rankine, Froude, 
Cotter! and others, and from the experiments of Griffiths, 
Isherwood, Yarrow and Co., and many others, but after all that 
has been done it is doubtful whether any sound theory or rule 
has been deduced whereby we can fix upon the most suitable 
dimensions of propeller for a certain ship. Hence, screws which 
have proved to be of unsuitable dimensions are often fitted, and in 
sister ships, to be worked under similar conditions, but built by 





different firms, ers have been fitted differing from 

each other, It ¢ practice of some to proportion the disc area 

= the wetted surface, and of others to the immersed mid-section, 
us 


the diameter, while not a few use as large a dia- 
meter as consistent with due immersion. Other matters 
pet nnn lade area, &c., are fixed on even more diverse grounds, 
and there seems to be great need for further experiment in coder 
to deduce some more uniform and fenerally authoritative rules, 
Pecuniary considerations stand much in the of private indi- 
viduals experimenting thoroughly on full- ships, but it is 
within the power of most shipbuilders and engineers to experi- 
ment with steam launches, not a few might resort to model 


V | but little track making outlay. 





experiments. Messrs. Denny and Co. have already made numer- 
ous experiments with the screw yacht attached to the Leven 
shipyard, and it is the intention of Messrs, Denny and Bros. 
to commence as soon as possible exhaustive experiments with 
model screws in their experimental tank department. We 
have already seen that loss of power may result from the 
application of excessive diameter, and it is not surprising to hear 
that after a vessel has lost a portion or portions of her propeller 
blades her speed is pact k It merely proves, I think , either 
faulty goign. or undue dimensions, I maintain that as there is one 
form of ship better adapted than another to be driven at a certain 

5 SF ieee sew epee: Les oe than another to drive 
the ship at that speed. smaller a screw capable of doing the 
work — the. ~ the meee necessary oie ii — 
the weight thus saved, increasing carrying capability of the 
vessel, would be a ed commercial advantage. I do not see 
why screws of si dimensions should not be used. It would 


necessitate lighter and quicker running engines; but piston s 
and erste! Palette as matters which good engineers aaa poor 


ting | consider insurmountable, I believe there is one position of screw 


better adapted for efficient propulsion than another. In single 
screw vessels the smallness of the ern ves little to come and 
go upon, and to make it larger might introduce unavoidable weak- 
ness, twin screw vessels, however, there is not this difficulty, 
Finally, we cannot pay too much attention even to details in fitting. 
Body posts should be ta) , and the brackets fears | the 
raul ia twin screw ships should be made fish-shaped with the 
lunt end forward, thus minimising the chances of eddy-making 
affecting the screw. The bosses should be coned, and the blades 
made as thin as ible consistent with strength. In fact, 
thing should be done which aims at i the 


propeller, and that is the most efficient prope! 
propulsion the greatest amount of the power expended. 








AMERICAN NOTES. 
(From our own 


) 
New York, April 10th. 
SEVERAL meetings have been held during the past week by 


| persons interested in railway construction, at which measures were 


adopted for the immediate 
1800 miles of road. Most o 


tion of 
the terri’ 


construction on about 
is level and requires 
Several bridges are to be 
built, one of them across the Mississippi river at Memphis, to 
provide a short cut through the Southern States, with the South- 
estern system of roads. Three other i are to i 
this season, and the builders of bridge iron have within a few da: 
received inquiries for large blocks of structural iron, to 
delivered during the summer, fall, and winter. Brokers represent. 
ing Pennsylvania and Ohio iron interests have several inquiries 
this week from projectors of mill and railroad work, and a better 
feeling in consequence is prevailing. It is not yet twelve months 
since predictions were made that the iron and steel making capaci 
was beyond the market requirements for at least two years. 
During the past six months, more mill work has been contracted 
for — bec bee > nmcere two years. The manufacturers of 
machinery ennsylvania are exceptionally busy ; some large 
contracts for railway material will be placed in this city within a 
week or ten days at about 35dols. at mill. Very little foreign 
material has been ordered this week. Business is poms in 
Southern iron centres. Within the past five years, 5,000,000 dols. 
capital have been invested in iron making and manuf: i 
operations in Chattanoga, Tennessee. The population has i 
from 5000 to 30,000 persons. Birmingham, Alabama, is also 
expanding rapidly. A coal syndicate has purchased all the most 
desirable territory of that section of the State, amounting to 
nearly 300,000 acres. Manufacturing towns are projected, and 
some large establishments will be built in different sections of the 
South this year. Southern railroads are developing very valuable 
territory, and capitalists are taking advantage of the opportunity 
to secure timber territory, and coal and iron territory. In trade 
circles a satisfactory feeling exists. The strikes have been 
only settled, and business is resuming its normal proportions. 


e business interests anticipate a failure of tariff legislation. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Up to date of writing none other of the marked iron houses have 
followed the example of Messrs. Noah Hingley and Sons in reducing 
the price of bars 10s. per ton. What action they may take is 
uncertain. The receipt of Messrs. Hingley’s ci last Friday 
— The firm have for a long time past made no 
secret of their opinion that no good purpose was being served by 
Se aoe basis, and they had openly advocated a 
redu to £7. It was not, however, thought that they would take 
the course which they have done, and reduce independently. 
The prices of Messrs, Hingley now become: Netherton crown bars, 
£7; rivet iron, £7 10s.; double best crown bars, £8; double 
best plating bars, £8 10s.; and treble best bars, £9. "Messrs. 
Hingley’s action is the more significant since no alteration has 
previously been le in marked quotations in Staffordshire, of 
an official character, for more than three years, It was at the 
ang Re February, 1883, that quotations were last changed. 
Messrs. W. Barrows and Sons at that date took the lead by issuing 
a circular announcing a of 10s. per ton, reducing the previous 
£8 standard to £7 10s. eir action was quickly followed by 
similar circulars on behalf of the Earl of Deller tal Mien 
For four months previous to that reduction the firms 

stood at 10s. per ton higher than most of the other 


The market this week awaits possible action by such firms as the 
Earl of Dudley, Messrs. Barrows, Messrs. John Bradley and Co. 


the New British Iron Company, and Messrs. John Bagnall an 





Sons, all of whom at t retain the £7 10s. standard. Second- 
class qualities rolled by the list firms are £6 10s. Messrs. Philip 
Williams and Sons stand at £7 5s. for best sorts, and £6 5s. for 


second sorts. Earl Dudley’s bars are £8 2s. 6d. for ordinary, 
£9 10s, for single best, £11 double best, and £13 treble best. 

The bar quotations of the New British Iron Company are :— 
Lion bars, 10s.; Corngreave bars, £6 10s.; best Corngreave 

lating bars, £7 ; Lion plating, £8; and best ditto, £910s. Best 
Fion rivet and chain iron is £9 3 double best, £10; and best Lion 
sein Hog £11. Double best scrap bars are also £10; treble 
best, £11; and best charcoal, £11 10s. Best Corngreaves horse- 
shoe bars are £6 10s,; Lion ditto, £7 10s.; and fullered horseshoe, 
£8 10s. Best Corngreaves angle and T bars are £7; Lion ditto, 
£8 5s. to £8 10s.; and best Lion, £9 15s. to £10. i 
bars are £8 10s. to £9 10s.; oval, convex, and half-round bars, 
£6 10s.; round cornered and round edged, £7 10s.; and bevelled 
and headed tire bars, £9. 

Unmarked iron is without much change wu the week, and 
prices are i 3 but there is no quotable alteration since 
quarter day. Common bars are procurable at under £5 at works; 
merchant sheets are obtainable at from £6 upwards; and hoops 
from £5 5s, to £5 10s. 

The amount of new business which has been placed this week 
has not been conspicuous, since the on-coming of iter has made 
buyers desirous of limiting purchases in nearly ev: irecti 
be keeping the ‘holidays, and the 

ing the holidays, an: premises will be in the hands of 
the boiler cleaners and inery repairers, 

The galvanised sheet makers are nearly all running on part 

Export orders on account of A ia, India, and 
below the average, and the Australian trade 


th America ki 
in particular is still suffering from the system of making heavy 


of the 150 
innang Os cy ie 


ty | the course which several 


’ predacten would entail a serious Joss in other directions, 





consignments from this side independently of the condition of the 
market out there. The competition of galvanised sheet makers 
nearer the coast for the colonial and foreign trade is still severe, 
and the advantage which they possess is in times like these of 
much importance. Makers here, however, are doing all they can 
to hold their own, and are, for example, giving to buyers the whole 
benefit of the recent drop of 2s. 6d. oad ton in the railway rates to 
London. A general quotation at the present time for 24 gauge 
delivered, Liverpool, is £10 5s. per ton, and delivered, Londva, in 
lots of under 10 tons £10 10s., and in lots of 10 tons and upwards 
£10 7s. 6d. For 26 gauge 30s. a ton additional is asked, and for 28 
gauge 45s. additional, 

The Shrubbery Iron and Steel Company, Wolverhampton, of 
whom the proprietary is the Wolverhampton Corrugated Iron 


Company and Mr. Earnest Farnworth, and which will manufacture 
sheets mai for the Corrugated Company’s own use, is pro- 
oa. rapidly with its new works. These stand upon one of 
the si 


formerly — by the celebrated firm of G. B. 
Thorneycroft and Co. The company hopes to make a start some- 
time next month. A considerable amount of new machinery, in 
the shape of rolls, boilers, heating furnaces, puddling furnaces, and 
the like, is syne in, Astart will be made with twelve puddling 
furnaces, two furnaces, four heating furnaces, and two double 
trains of rolls. There are three engines of the vertical beam 
eae one of 120-horse power, and with 54in. cylinder, to drive 
the mill, a second of 60-horse power and 34}in. cylinder, to drive 
the forge, and a third of 30-horse power, for driving shears, 
pumps, &c, The works stand on something like six acres of 

“ have railway siding and canal wharf running into 
them. The production will, it is anticipated, be from 120 tons to 
tons of sheets per week, and something like 200 hands will 
early find ma, oo t. 

Continental steel manufacturers are making an i ing effort 

to get hold of customers here. Steel PP yeveny bars of German 
manufacture are now to be bought at per ton delivered into 
this district, notwithstanding that they have to bear a carriage of 
26s. per ton. The Welsh makers are doing their utmost to meet 
the competition by offering to fill orders at the same price. 
The pig iron trade shows but little —- upon the week, 
and makers still remark upon the difficulty of getting buyers to 
accept deliveries, New business is mostly confined to lots, 
instead of to quarterly contracts, and consumers are thus able to 
take advantage of every turn of the market in their favour. All- 
mine pigs are 52s. 6d. to 55s.; part-mines, 37s. 6d, upwards ; and 
common cinder, 27s, 6d. to 30s. 

A meeting of the Iron Trade Wages Board was held in Birming- 
ham on Monday, in accordance with notice from the operative sec- 
tion. Mr. B. Hingley, M.P., presided. Upon busi being 
commenced, the operatives’ secretary announced that, ining that 
trade had not improved sufficiently to warrant their claim for an 
advance, they were content to let wages remain as now; and con- 
tinue at work under Alderman Avery’s award. They, however, 
considered that the employers should enter a formal protest against 
firms had of late pursued of resigning 
their connection with the board in order to enforce larger reduc- 
tions in wages than Alderman Avery’s award carried. Mr. Hingley 
announced that the board had no statutory authority in the matter. 
It was reported that the lock-out at three Shropshire ironworks 
i lerman Thomas Martineau, Mayor of Birmingham, 
had, it was d, pted the position of arbitrator, in the 
place of Alderman Avery, resigned. 

Tron pipe founders are anticipating the probabilities concerning 
where Messrs. Briscoe and Co., merchants, of Wolverhampton and 
London, are likely to place their orders for the supply of cast iron 
pipes with which they have contracted to supply the municipal 
authorities of wees It is understood that the contract embraces 
100,000 4in. and 10,000 Gin. cast iron pipes, at £4 16s, 9d. per ton; 
for a4 24in., 600 20in., and 400 15in, cast iron pipes, at £5 6s. 
per ton. 

The strike in the wrought iron tube trade has extended to Wol- 
verhampton. Messrs, E. Lewis and Son have there taken the 
initiative in following the example of the Wednesbury masters, 
and have given notice for a 10 per cent. reduction. The men have 
declined to accept the drop, and have come out on strike. They 
assert that already they are working at 74 per cent. reduction 
under the scale which prevails at most of the tube works. 

A sub-committee of the Worcester Watch Committee, appointed 
to inquire as to whether it would be well for the Corporation to 
buy up the Gas Company, have presented a report emphatically 
declaring that it would be well. The directors refused to grant 
the sub-committee an interview, but promised to lay the applica- 
tion to acquire the works before the holders. Regarding the 
company’s recent advance in the psa of gas, the report remarks 
that the accounts of the company for the past eleven years indicate 
that, instead of increasing, the company 








ight very well have 

reduced the cost. The report sums up noe peamner with the remark 
that the purchase by the Corporation would result in better gas at 
a red! price without injuring the shareholders. The considera- 
tion of the report stands adjourned. 

Mr. Reuben Farley, of the Summit ei Ae Bromwich, 
has been elected chairman of the South Staffordshire Ironfounders 
Association, in place of the late Mr. Thos. Perry, deceased. The 
association has resolved to petition Parliament in favour of the 
Railway and Canal Traffic Bi 








NOTES FROM LANCASHIRE. 
(From our own, Correspondent.) 

Manchester.—A dull, cheerless outlook continues throughout the 
iron market of this district, and the opinions expressed by some 
of the leading representatives of the trade will be valuable as 
indicating the prospects with regard to the future which are enter- 
tained in the best informed quarters. The istent efforts which 
are being made to secure a restriction of the output are, in the 
first place, an evidence of a very general want of confidence in 
any immediate legitimate improvement in trade, but it is interest- 
ing to note the different points from which the question is viewed. 
Amongst the opponents of an artificial means of bolstering up 
trade, the theory of “‘ the survival of the fittest” is put forward 
as the only real solution of the present difficulty ; but, on the other 

» it is very forcibly argued that if the extinction of the 
— ag oa meant ~ yas pe aga pa a payee it 
might apply, bu ing that the collapse of some of the ers 
would Pht leave behind them the furnaces to be probably taken 
over by another set of makers at a price very considerably below 
their original cost of building, the effect would be rather to per- 
petuate an excessive production of pig iron at low prices. 
On the other hand, it is further urged by makers who have 
a large output of pig iron to deal with that if a combina- 
tion for blowing out furnaces is simply aimed at to bring 
about a fictitious rise in values, the result is likely to be disastrous 
rather than beneficial, seeing that the users of pig iron complain 
that even with the present exceptionally low price of the raw 
material they are in no favourable position for commanding trade, 
and that consequently any material enhancement of the price of 
pig iron, whilst it could only be effected at considerable cost owing 
to the subsidies which would have to be paid to the furnaces blown 
out, would possibly tend only still further to a restriction of the 
consumption. Then again, there are makers of pig iron who have 
other important branches of industry dependent upon the con- 
tinued working of their furnaces, and to them a sr aga, of the 

© one, 

owever, questions the fact that the present production of pig iron 
is far in excess of existing requirements, and although some of the 
obstacles in the way of any really strong combination for restricting 
the output are forcibly set forth in the opinion I have above quoted, 
the conviction that the only means of, at any rate, checking the 
ruinous decline in prices which has been going on for some time 
past is to be found in the blowing out of a large number of the 
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furnaces now in blast seems to have exercised 
weight at the adjourned meeting last Friday in London 
further consideration of the 

The opinion ey entertained in this 
have previously referred in my ‘‘ Notes,” has 
ment would not —— to 
out to any really practical issue, 
taken by the Scotch makers has tended to 


tion. I understand that the want of ale ine by the 
Scotch makers in the mo t, which ibang vigorously premed 
forward by the makers in the North of threatened at 


first to bring about a collapse of the project almost without discus- 
sion, but that some disposition was ultimately shown to te 
Wah. tho Ciecined Ueiem onl chanteur © wan annals 
circulars should be sent out with the view of ascertaining what 
agreement could be come to. Whether the movement to restrict 
the a ee > — 
t its prospects of being successful seem very 
S et a en Os 
‘The appronch of the holidays bas 
e 
business of any weight being attem: 
there was but a very quiet iron 


In many instances no business of any moment 
suinttell, Goins Racan ig iron was i 
Soe tort Se ieee 2h te acaen aahen ier al 
. for foundry, less as their minimum rates for very eq’ 
to Manchester, and in district i 
shire makers still hold out also for about the same 
delivery here; whilst there are some brands to be got at quite 
= pee eet Se i In outside brands makers’ prices 
for both Scotch and Middlesbrough are pretty near quite as low as 
ever, and so little are they affected Ey the renewed efforts at 
restriction that I hear of Scotch iron being sold for long forward 
Sony senees eae eee 
For hematites there is still only a very small inquiry, 
prices ey a 50s. 6d. to ™.. 
remaining ut the average a 
"a ne + trade rather inquiry is 
e man iron more inquiry 

to tae bata tak ee & oe eet Oe 
business doing in most cases being still of a 
character, with prices quite as low as ever. 
quote under £5 ton for bars delivered 
instances i ton under 


they cut 1s. 3d. per 
orders to —_ works going. Hoops 
both local and Staffordshire ; we rengins eg gegen | 
= north-country plates offering as low as £5 per ton 

ere. 

The condition of the engineering trades remains without improve- 
ment. Special work and Government con as I have 
pointed out, keep a few firms busy, but gene slackness 
throughout all ordinary branches, with a constant cutting down of 
prices in ti 
who are very short of work, com 
India, which have just been given out, 
margin separated the tender of one of 
Glasgow makers who secured the order. 

satel 0 od of epodal allbagaiedioes 9 
ple a set of speci i i ‘or 
stretcher bars, carrying the card clothing used 
of carding engines. For the various 
the flats, there is a set of seven specially constructed machines. 
For the first operation, there is a double-ended 
for facing and cutting up the ends of the flats; for the second, a 
double-ended machine for milling out the circular 
for the third, a double machine 
the flats; for the fourth, a double-end 
out the circular part on the top of the fiats; for 
double-ended machine for rounding the underside of 
flats; for the sixth, a double-ended machine for py kone 
holes at Ee eS eee Sees 
ended tapping machine for tapping i 
of the flats, with measuring stop and automatic reversing m 
to withdraw the tap when it has traversed the required distance. 


ae 





Perey 1 





in gun-metal bearings, ad 
keep the milling cutter running perf 
provided for automatically di i 

is completed, and there is an accelerated movement to wind back. 
A special holding chuck is ided at each end 
various machines, between the tools to grip the fiat whilst it 
being milled, drilled, or tapped, and is 
attendant can instantly fix the flat 
of machines has been made for a 
special flats, but they are also — for those made by any 
other firm by substituting sui i 
cutters. Messrs, Collier have also recently supplied the same firm 
with Jathes for turning the outside and 

and doffer cylinders, multiple drills for the 
the carding cylinders, special double slide 
for end frames, &c. 

Throughout the coal trade there i 
in the demand, and although some 
on full time, four or five days a 
average asarule. The better qualities 
with a moderate demand for house fire consum’ 
eon nay castes anal tides ae h part. 

any quoted giving way in prices, 
downwards, and concessions are made as sellers find they have 
meet en market. —— round = vasa ahah ob 
to sell for steam an orge purposes, wit a cu 
prices where sales in an ike bulk are to be effected. 
railway contracts for locomotive fuel 
keenly, with the result that 
reductions, even upon the very low 
were taken last year. Engine 
but with the exception that in some instances collieries are 
short of the best qualities of i 
of house fire coal now being screened, supplies are plentif 
market, and ordinary descriptions of engine fuel are to 
very low figures. At the pit mouth 
about 8s. 6d. to 9s. for 
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however, of the qualities 
some concession to be obtained upon 
buyers have orders in anything li 

For shipment there is only a 
prices at which steam coal can be got at 
continue very low. The better iti 
7s. 3d. per ton, delivered at the hi h 
Docks, but there are inferior sorts to be got without difficulty a 
6s. 9d. per ton. 

Barrow.—There is no actual omg thetng ep ep eer g 
the hematite pig iron trade of the district, but 
see there is a much better tone, and the 
sources is not only strong, but more 
output of pig iron remains steady at about half the capacity of the 
furnaces. It is not “ . 
to the restriction in the output of iron at presen’ 
i time to come, well 
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THE NORTH OF ENGLAND. 


lieved that the men 


ony eerie 
not be more than about 14d. per ton. It is 
the reduction, will all do so as 


who had not on Saturday 











5000 tons of pigs were added to the stock in Messrs. Connal and 
Co.’s Glasgow stores, 
Business was done in the warrant market on 


iday at 38s. 74d, 
On Menke sor a 


to 38s, 44d., closing at 38s, 6d. cash. 
noon at 88a, 44d. to Sée.Sd., closing with buyers affering the Intee 
noon a ers offer tter 
tions I on Tuesday forenoon at 38s. 44d, 
to 38s. 5d. cash, and in the aiterseen 0s Wa, 44d. Business was 
—Wi y—at 385, 5d, to 38s, Shd., closing at 


4d. cash. 
The values of makers’ have been d by the state of 
ep iy EE 
+0.D, a! Ww, 0. 0. u0 a] 
7s. 6d. and 43¢,6d.;" Lang ; 
’ 


i ' loan As, 
43s, and 40s. fo st din, 61s Coles “Monikland, ods $s: 
and 36s, 3d.; Goarter, 380.60. and te Govan, at Broomielaw, 


e 


been 
Soin the past weak, 
steamer fi for Sebastopol, £7500 ing’ machines, EOE: 
‘or ; sewing mac ; 
Steel geoda, £100 and iron manufactures, £18, 
steel have had several 


wey tn 74365° Bote, 4382; 
Port Glasgow, 1400; Burn , 22,600 tons, The demand is 


A 
town in the past twelve 
year. ‘Mr, David Landsle, Mt. Edinb yh pnt that 
year. 5 i le. a in t 
Preished in Dentenalinnteemeeuned eullesvenndy cthanstel. 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE iron and coal industries remain in the same dormant state 
as I have so i and unless a reaction set in there must 
re eee of commercial disasters. As 
the state of things as can be obtained is that afford 
ways. Taff Vale stock, which has been slightly over touched 
$252 last week, and is now quoted at £234 to £228. Six months 
ago shares were bought somewhat eagerly for £270. 
and Railway are at 34; Rhondda and Swansea Bay a’ 
and Wye, issued at 100, are at 6, but Rh are 
I shall fully expect that Rhymney shareho 


a to 
the tall 


Docks 
t 74; Severn 
firm at £181. 
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Dowlais was the first to supply the 
its fine section was always 

ed on sleepers for India, and 


emp. 
soe ielities appear to be coming more 


in Wales suffer in proportion with those of 
there are exceptions, The Windsor Dry 
Tin-plate is in better form poy 
their own 

find make 


more than in February, and the total show 
a juan sent for some . 
= se ee t f 
=O plates week are quoted at 1 Bessemers, 14s, 3d. ; 
14s, 9d.; charcoals, as high as 18s, are 
at a low price; I have seen some as low as 12s. 


brisk. Gadlys’ tin-plate 


fear, a off a restart, and this is a misfortune, as the 
songz nla Mon. well for the port. I see 
ewport, ‘or 
that Newport has afair trade intron but Glasgow gained the 
large contract for miles given out Waterworks, 
These pipes are now laid, and appear 
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NEW COMPANIES. 
ae ee have just been regis- 


Fairwood Tin-plate Company, Limited. 
This company was registered on the 13th inst, 
wiser te in £100 shares, to erect 
works at Gower-road, Glamorgan, for the manu- 
facture of tin, terne, and Canada plates. The 
subscribers are :— 
Shares. 


R. Harries, P tardulais, thant 
W. Bright, Pontard orks 
w. Wi 8, Doutandaiain, foreman — 
x G. Gough, aeny, snotionser as 
. Lianelly, engineer .. re 
7 1, Beh Llanelly, mariner ie 
R. Booth, | Femme ly metal broker .. .. 
"Uaill the directors are appointed the - 
scribers will be d to be d 
pore eer not te exceed five ; ae 
cation, five shares ; the company in general meeting 
will determine remuneration. 








ee 








G. E. Frodsham and Co., Limited. 

This company proposes to - over the business 
of chronometer, watch and clockmaker, and 
aa 4 carried on | _—— Luard, under 
pe nad le of brane Hs Co., at 31, Gracechureh- 
ae on the 13th inst. with a 
cial of “e100, , in £5 shares. The subscribers 


Hilliard Wool, 101, Malmesbury-road, Bow, secre- 
A. A Cubitt, 59, Mercer’s-road, Upper Holloway, 
— Grey, 11, Tissington- street, Rotherhithe, 


F. R. Duff, Thornton Heath, clerk... 
ew North- road, watchmaker 


ee Ll ~ 


C. Heap, 124, N 
D. Channon, Victoria-road, Peckham 


F. et — 4, imap reas Islington, clock: 


The number ‘of “directors is not to be less than 
three nor more than seven ; the subscribers appoint 
the first and act ad interim; qualification, 20 
shares; remuneration, £250 per annum, with an 
additional £100 in respect of each 1 per cent. 
dividend in excess of 10 per cent. per annum. 


Hampshire Ice —S— Storage Company, 


— 


e.. the borough of Portsmouth or elsewhere this 
mpany proposes to manufacture and deal in ice, 
an to provide stores for preserving perishable 


goods an ucts. It was registered . = —_ 
13th inst. ith a capital of £20,000, in £1 shares. 
The subscribers are :— 


Shares. 
E. W. Parson, J.P., Portsmouth .. 1 
Lieut.-General T. N. Howard, Portsmouth . 1 
G. 8. Lancaster, J.P., Portsmouth .. 1 
lah Colonel N. W. G. Walkard, Portsmouth « 1 
E. McCheaur, Portsmouth .. “ 1 
wy. Pink. J.P., Landport ee 1 
A. W. White, ortsmouth, contractor de 1 
The number of directors is not to be one than 
three nor more than seven; qualification, 100 
shares or £100 stock. After the first general 
ing the of the board will be at 
the rate of 2100 por one, and a further £50 
for each 1 per cent. dividend in excess of 5 per 
cent, per annum. 


J. G. Fay and Co., Limited. 

This is the conversion to a company of the 
business of yacht, ship, and boat builders and 
engineers, carried on at Northam, Southampton, 
by Mr. John Goodman Fay. It was registered on 
the 14th inst. with a capital of £50,000, in £5 
shares. The subscribers are :— 


*Marquis of Ailea, Maybole, N.B., and 12, Charles- 


street, Berkeley- «4 
< B. Campbell, 81, Powis- square, shipbroker 
A. Thomson, 44, Penywern- road, 8. 


High-street, Southampton, yacht 


*E. Bance, “Southampton, estate agent . 
W. Fielder, "amen shipwright . 
8. J. Sutton, South ship dle 

The number of Siontnn't is not to be less ie 
three nor more than six; the first are the sub- 
scribers denoted by an asterisk, and Mr. John 
Duncuft, of Werneth, Bolton; qualification, £250 
in shares or stock. The company in general 
meeting will determine remuneration, 


Rhone Land and Water Power Company, 
Lim ag 4 








100 
100 


ar) 
= 





This company proposes to carry on at Belle- 
garde, Seecrtanes of Ain, France, or elsewhere, 
such businesses as may be thought "desirable, and 
to undertake works of public and general utility, 
and to = the real and personal estates. 
assets, and effects, of > Bangue des Travaux 
Public, at Bellegarde. was registered on 

12th inst. —, a copia “of £160,000, he io 


= hich are preference shares. The 


Shares. 
E. Grate — 14, Belmont-hill, Lee, secre- 


J. A. i fc ne, Kensin n-gardens-terrace 1 
J. H. B Laurence Pountney-hill, mer- 
chant iow © 
R. Leake. , M.P., ” wiiteba Manchester Oa a | 
4 0 
ll, “ és 
RM Merwe, a, Offerton-road, ‘Clapham- 
common ee « 1 


The number of pa is not to be less than 


three nor more than ten; the subscribers are to | Ww. J 


appoint the first; ualification for subsequent 
aaa, 50 ee The company “ge 
meeting will determine the remuneration of the 





North Mexican Foundry, Limited. 


This company was tered on the 8th inst. 
with a ony of £50, WOO in £5 £5 shares, to 





so provided, be unlimited,” 
are :— 


Shares. 
Francis Tallack, winteorchembem, Great St. 


ten 8, Le 
om 's: road, Daiston, accountant 
C. i . Jones, 39 turon- road, Fulham, igtegaend 


a. Witkin yg St. Helen’s °: 
J. Ball Ball, 1, Gre:ham-buildings, ‘chartered 
accountant . 
J. Milne, 8, Newman's court, Cornhill, ‘merchant 
J. Stevens, 109, St. ~ iat eens anal 
tion, wine merchant 1 
Mr. Anthony Pulbrooke, of "20, ‘St. " Helen’ 8- 
place, is appointed managing director, and after 
The members have received dividends in excess of 
5 per cent. on the paid-up capital to the extent of 
double the amount of the paid-up capital, he will 
be entitled to require the company to issue to him 
ordinary fully-paid shares to the extent of capital 
that his Pe in the profits would represent if 
divided as dividends, . Pulbrooke is entitled 
to retain office until prevented by lunacy, death, 
or other incapacity. The first oo of the 
company are the Hon. Hen e Roper 
Curzon, Colonel Henry Ayshfo: Sentient, and L, 
H. Scott and J. N. Sperryn. 


The subscribers 


- 


et — et 





Patents Purchase Company, Limited. 

This company was registered on the 10th inst. 
with a capital of £15, 000, in £10 shares, to acquire 
—_ rights, and to form subsidiary companies 

the working of the same. The subscribers 
are :— 


8) 

E. A. Nelson, 18, Bennett’s-hill, Doctor’s-com- 
we solici' 

R. Penwell, 18, Bennet’s-hill, “Doctor’s-com- 


iS Parkhurst-road, Bowes 


Ww. Traneia, 2, Loumla-street, 

w. J. Seddon, 29, St. Tomteel pa 
Park, clerk . ia 

B. R. Richardson, 20, Torrington-sq: < 

A. Ross, 7, York. k-buildings, ‘Adelphi, go on os 
Registered without special articles. 


Cl aanl lend _ _ 


Self-Acting Air Suction Fuel Economiser 
Syndicate, Limited. 
and work a 


agreement of Ist September, 1885, between J. 
Nepomne Moerath, Charles Skinner, and Robert 
J. George of the first part, the London Founders’ 
Association, Limited, of the second part, and 
Frederick Grant (for this company) of the third 
part, of which no particulars are given in the 

registered documents. It was incorporated on 
the ! 9th inst. with a capital of £10,000, in £5 
shares, with the following as first subscribers :— 


Shares. 





J. N. Moerath, C.E., 152, Kilburn Park-road 

C. Teho‘ee, AE. 40, Grai nn 

R. J. George, C.E., ¥, Li — street, West- 
minster . oo 

L. Hertz, 79, Priory-road, Kilburn - 

Col. C. Steel, Southampton 

G. ee 36, Kitto-road, Nunhead, secretary toa 


D.N. Arnold, Shefiield, ‘engineer <. °: 
Registered without special articles. 


et 


Sonora Silver Mining Company, Limited. 

Upon terms of an ~, Same of the 10th inst., 
this ay hase from Mr. Cole 
Saunders, dh mer the San Miguel 
Silver Mine, in the district of Ures, State of 
Sonora, Mexico. It was registered on the 13th 
inst. with a capital of £365,000, in £1 shares, 
65,000 of which are 10 per cent. preference shares. 
The purchase consideration is £299,993 in fully- 





paid ordi shares. Mr. Charles E. Harrison, 
of 9, Pall-mall, is to receive £20,250 in payment 


of advances for keeping up the mine and other 
change, and for the cost of promotin; Ms 
company and nage i'd expenses. £12, 
+ toed sea yee + José Ortez and Co., of San 
F tisfaction of an existing charge 
upon the ‘adi held by them. The su fee 
are :— 


Ordinary Sbares. 
G. . Pg ag Pond Vl Maur-road, Fulham, solicitor 


1 
Brooks’ Club . 1 

e. H. Tenisw , 89, Edith-road, ‘Kensington, 
barrister ee oe 1 
J. Ward, 23, Albemarlc-street 2! om 1 
1 
3 
1 





F. C. Penfield, 4, Hanover- ow 0s journalist an 
B. G. Cole, iy Philbeach-gardens, 8.W., 


enalytioal res « 0 
A. Esp -street, naval officer |. 


The aie of directors is not to be less than 
three nor more than seven; qualification, £100 in 
shares, stock, or debentures. The first are Col. 
Hughes Hallett, D. A. Onslow, R. F. Webb, and 
the subscribers denoted by an asterisk. Remune- 
ration, £300 per annum to the chairman, and £200 
per annum to each other director. 


T. Carr and Sons, Limited. 


This is the conversion to a company of the 
business of T. Carr and Sons, of Scotswood-on- 





Tyne, brick and tile manufacturers and colliery 
owners. It was registered _— the 8th inst. with 
a capital of £100,000, in £5 shares. The 
consideration is £60,000, of which £10,000 is 
= in fully-paid shares, The subscribers 
Shares. 
J. D. Hill, Osbaldiston-road, Clapton .. 
G. H. Furmidge, 10, New Broad- -street, engineer 
— Copeland, 10, New Broad-street, con- 


H. W. Atsiae, We, iow inakbdined endaty ~. 
J. Manaton-road, Peckham . 
W. R. Carr, Corbridge-on-Tyne, ’ ‘manufacturer |. 
J. Urwin, Scotswood-on-Tyne, engineer 

The number of directors is not to be less than 
three nor more than ten; the subscribers are to 
appoint the first and are to determine their 
remuneration; qualification for subsequent direc- 
tors, anid utente The vendor, Mr. John Urwin, 


Sout t 88 





and work a foundry in the State of Onitwabon in 
Mexico, An unusual feature in the iy ot the 


Past of 
managers or of the managing rectors may, ont 





is director, at such salary as 
the subscribers may pe tem 





Signalling Equipment Company, Limited. 


This compa to purchase the English 
letters patent No. 13, 173 of 1884, and the French 


tent No. 167,935, “granted to t+ James 
ad | patent No, 16 of the it, George’s Volunteer 





Corps, for an cong lamp for military night 
signalling. It con on the 13th inst. 
with a A gy b 3 £16.0 ,000, in £1 shares, 
being taken to acquire other inventions tons relating 
to naval, military, railway, or other 

The subscribers are :— 


Shares. 
E. M. Chubb, 11, a, solicitor 1 
H. #3 __rurner, , Salcott-street, Wandsworth- 
1 
H. _ Shoppes 22, ‘TJohn-street, Bedford. ‘ro, arehi- 
tect, & 1 
H. J. J. Price, Ongar, Essex 1 
C. E. Soames, 2, Chapel- place, South Audley: 
stri se 1 
J. O. Cooper, 12, Elford- road, Drayton Park” 1 
J. W. Ockenden, 152, Ebury- “street .. me 1 


Registered without special articles. 





James Price and Co., Limited. 

This is the conversion to a company of the 
business of James Price and Co., varnish and 
japan manufacturers and merchants. It was 

on the 12th inst. with a capital of 
£40,000, in £5 shares. The subscribers are :— 





Price, 42, New Broad-street, merchant 

G. H. Price, 17, Mincing-lane, broker aa 
The number of directors is not to be leas ‘i 
two nor more than four; the first are Messrs. 
James Price, Lewis Webb, and William Blimson, 
of Northam sone Bag ualification fora director 
other than L. Webb a and William Blimson 


Shares. 

H. W. Price, 17, Mincing-lane, broker .. .. .. 1 
J. Price, 42, New Broad-street, a am ee 1 
H. H. Elder, 50, City-rvad, merchant a 1 
Rev. A. R. Price, Aberdare, Wales .. Pore ae 1 
*L. Webb, E cial travell pi 
1 


will be the holdi £500 share capital; the 
company in gen od will determine re- 
muneration. Mr. James Price is appoin 


rovision has been made for the pay- 
ment of 5 per cent. per annum dividend, Mr. 
Price will be further entitled to a commission at 
the rate of £2 10s. per cent. upon the annual net 
profits, 


London and Somes 2 Mills Company, 
Limited. 


Spe cece. 








The company p to ire the paper 
mills and other “property at Stalybridge, near 
Manchester, formerly known as the Higher 
and situate on the River poe ae 
Henry Balshaw. It was e 10th 
inst. with a & oan of of £70,000, in £10 shares. 
The subscribers are :— 

ca, 


| Taylor, Upton, Essex . 
H. Clark Lewis, 25, Church-road, Homerton’ 
J * Curtis, 17, Triangle, Ruby-street, Old Kent- 


road, ° 
a= Audain, 4, ” Barmeston-road, Catford os 
—— 89, Sewardstone-road, E. . _— 


‘T, Blunden Basingstoke, wine merchant <. 
rn aaa —". = enatctal to a com- 


_ et _ 1 land 


‘The wien ot peernesy is ast to be Fens: than 
three nor more than seven ; qualification, £100 in 
shares or stock; the subscribers are to appoint the 
first; remuneration, £600 per annum, 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Pa‘ent. 


*,* When dare have been “communicated” the 
name. and address of the communicating party are 
printed in itali 


an April, 1886. 

5101. SuHeep Sears, H. J. Allison.—({d. J. Lytle, 
United States.) 

5102. HeticaL or CorLep Sprixes, H. J. Allison.— 
(J. @. Shaw, United States.) 

5103. Lapres’ WaterPRoor, &c., Cioaks, E. 8. Wilks, 
Uttoxeter. 

5104. Dentat ArtiFiciaL Pauate, J. W. Halliwell, 
Wakefield. 

5105. Castors, F. R. Baker, Birmingham. 

5106. Loom Suurtries, R. H. Shand ae D. 8. Preston, 
Manchester. 

5107. Borries, A, De Ratti, om 

5108. Gas ANTI-FLUCTUATOR, J. Dougill, Manchester. 

5109. Pin and Fastener for Scarves, L. Turnock, 


Stock port. 
5110. Sash Wiepow Fastener, W. A. Batsford, Bir- 


ming! 

5111. Pusurrme Saccnarine Liguips, & , J. D. and 
A. Scott, Glasgow. 

5112 — for Errervescinc Drinks, L. B. and 
G. V. Bethell, London. 

5118. Burt Dyere Macuines, M. Oldroyd and J. W. 
—— ifax. 

4. Steam and WATER Taps, J. Wright, Sheffield. 

. Ratsine the WHests of VeHICLes over OBSTACLES, 

. Lockwood, Sheffield. 

. Execrricat Toy, R. Dipple, London. 

. Toot Hoipers, E. E. Lauson, Leeds, 
Gas, H. Johnson, Dudley. 
. Roap SweEPIna Macunyas, R. W. Tayler, Bury 


St. Edmunds, and L. L. Simpson, Derby. 
5120. Device for Drawine Ossects, T. R. Ablett, 
Blackheath. 


5121. AgRaTIne Water, E. G. B. Barlow, Beckenham. 

5122. Repty Posta, &c , Carps, W. Homan, London. 

5123. Gas Lamp, R. W. Pugh, Manches 

5124, Laseean, W.A. Allen, London. 

5125. Exvecrric Rartways, P. M. Tustice.—{S. Hi. Short 
and J. W. Nesmith, United States. 

ee aoa Re: SPRING PLaTEs, J. Mitchell and W. 


o eld. 
a oe STENCH Taare and Street Guiuies, R. Cardwell, 


mdi 

5128. oes Benprno Macurnes, G. Norwood, London. 
5129. AuTomatic Fett and Wire GuIDE, R. Smith, 
London. 

5180. Knitrmnc Macurngs, L, A. Groth.—(R. Drescher, 


Germany. 

5181. Domestic Grates, C. Gordon, London. 

5182. Mu.tritusutar Boriers, J. C. Mewburn.—(Za 
Société Egy amen Co-operative — la Construction de 


Ch 





France. 
51838. Loun-wet ond Bott, P.8 


‘arren, London. 
5184. WericHinc Macuines, R. Haddan.—(T7orsion 
Balance and Scale Company, United States. 


5135. j mtn Guarps for 
(B. Neumann, Austria. 

5186. RENDERING CoLLars, &c., WATERPROOF, C. E. 
Mey, London. 

5187. Scuoot Statss, C. Debusmann, London. 

5188. Box for Srrine, &c., A. Steer and A. E. Ken- 
nard, London. lias 

mn 


5139. Sow Cases, T. 
5140. Motive nar G. Laird and H. Selby- 
ig re ps 
5141. SPANNER or WRENCH, F, Stone, London. 
—! — Merat Puarss with Tix, &c., H. Hall, 
on, 





5148. RecuLatine the Suppty of Gas to Gas Motor 
Enorngs, H. P. Holt, London. 

5144. FricrionaL Coupiina for Suarrine, &e., A, 
Mechwart, London. 

5145. ADVERTISING by Mzans of Batioons, C. Wells, 


jon. 
5146. Macuine or Batrery Guys, C. F. H. Hayes, 
Stratford. 
ne. - Avromario A gad Apparatus, J. 
wright an: 
5148. Toy, @. F. Liltticke Lendon 
5149 Osranvine Motive Bowes, ¥ W. H. Hall, London. 


5150. Grarw Daters, L. icago, U.S 
5151. Disinrecrinc Compounns, H. H. Lake—(F, 1. 
eo de re 


Sarmiento, W. G. Grimm, 8 P. Sadtler, F. 
miento, and J. A. Wiedersheim, oo States.) 
5152. ALE, Beer, and Porter, N. Pigeon and W. L. 
lanagan, Lo 5 
5153. SprvpLe Steps, H. H. Lake.—(J. W. Hobart, 


ne 
5154. Water Tose Borters, M. Theobald, London. 
5155. WasHine and CiEeanina Currants, &., F. 
Vinten, London. 
5156. ComBIvED UmBReLiLa and WALKING-srIcK, &., 
P. Furse and A. Fougeadoire, Paris. 


14th April, 1886. 


5157. Szat Rops of Traicycies, C. Church, London. 
5158, — Rimers, &c., W. Brierley.—(J. Berg, 
Germany. 
5159. Pixs for nr ea Cornice Potz Rives, H. 
unslow, 4 

5160. Sarery Eecvermn, @ . Golding, Lancashire. 
5161. Stop Cock, J. W. O'Toole, Dublin. 
5162. Bakine Powber, H. Watkins, 9 on 

5163. TeLu-TaLe for Cass, &c., J. 8. W. Edmunds, 


5164. Currers and Currer-Bars, C. H. Brigg and T. 
Ainley, Elland. 
5165. Restorine the Harr, M. Nicolson, Gateshead- 


on-Tyne. 
5166. CowtcaL Spruit Busu, J. Pritchards and W. C. 
Smith, Kidderminster. 
5167. Preventive Down Dravouts in Curmvyeys, J. 
anne Liverpool. 
Execrric Licatine of Trains, R. E. B, Crompton 
wand J Swinburne, Chelmsford. 
69. Automatic Waste Preventine Vatve, J. A. 
McNaughton, Glasgow. 
70. ema of Hyprates of Srronria, J. 


actear, 

5171. SAFETY Sonera, F. V. Nicholls, London. 

5172.. APPARATUS for EXTINGUISHING ass w. 
Gledhill, Manchester. 

5173. Water Gauces, J. Graham, Salford. 

5174. Testinc Gas, &., J. T. Marriott and W. 
Bagshaw, Batley. 

5175. CupBoarD Torns, 8. Bott, Birmingham. 

5176. Sm a mame Macuines, &c., C. L, Baker, 

chester. 
5177. Fasrentnc TusuLaR Hanpuzs, &c., M. Swain, 
chester. 


an f 
5178. ee Kwee-cap for Horses, T. W. Lovatt, 


5179. Macurezny for the Manuracture of Marts, J. 
Wilson, Halifax. 
5180. Beavuari, the Surry of Liguip Foop, J. 


s18t. W. Tylar, . Bir- 


5182. ag Stoves, C. Portway, London. 

5183. LxessENiInc VipraTion in the Hannes of 
Bicycies, W. Temple, Newcastle-on-Tyne. 

5184. Draw-sprinos, J. H. Goodwin, Sheffield. 

5185. Measurine Gavces, J. Kirk, Sheffield. 

5186, Sie aan CINDER SIFTER and SHoven, G. Lamb, 


Birmingham. 
PHOTOGRAPHIC Dark S.ivz, 


5187. ORNAMENTING Giass, W. Walker, Stoneycroft. 
5188. Leaves of ALBums, J. Laur, London. 

5189. ImparTinc Surrace Desiens or Patrerns to 
Bricks, &c., W. Benson and L. Gunning, London. 
5190. S—ewinc Macuryes, A. se Singer 

Manufacturing Company, United States. 
er ~~ tees Apparatus, T. H. P. Dennis, Chelms- 


01 

5192. Ho.tper for DispLayise Fincer Rivas, &c., W. 
Potter, London. 

5198. Automatic Lock Hoox for Hotpine Wixpow 
Tickets, &c., W. Potter, London. 

6194. SHe_r Hoox for DispLayine Bracecets, &c., W. 

otter, don. 
5195. a" -acTING Doors for Hoists, W. Young, 


5196. msme Water by Gas or Spreirs, J. Winter- 
flood, London. 
ss Heatinc Apparatus for Buriprnas, F. Powell, 
ndon. 
5198. Boor and Sxor Srrercuers, A. M. Clark.—(M. 
8. Driggs, United States.) 
5199. PREVENTING AccIDENTs in Mrnyrs, C. E. Hardy, 
London. 
5200. CanDLESTICKs and CanDLE Houpers, E. de Pass. 
—+(E. Pulsford, France.) 
5201. Vatve Gear of Steam Enotes, H. Ktihne.—(W. 
R. Proell, Germany ) 
5202. Serrmve of the CyLixpErs ef BARREL Orcans, 
E. G. Brewer.—(J. F. F. a Germany.) 
5203. LeaTHEer Straps, &c., H. J. Haddan.—(@. Garde- 
Roux, France.) 
5204. Draw-Bars for RarLway Veuicies,W. Davison 
and H. Bolton, London. 
5205. PaotocraPHic ENGRAVING, E. W. Foxlee, London, 
5206. Brivcrs, W. P. Thompson.—(J. Tomlenson, 
United States ) 
5207. Uriuisation of Coxe Dust, H. Bumby and N, L, 
an utte, Liverpoo! 
EATHERING oo Nona PRropPet_ens, R. T. Bells and 
N. P. Thompson, Liverpool. 
5209. Susrarstnc Unper-pants, &c., A. E. Adams, 
London. 
5210. CLosine APERTURES in the Hvxts of Vesszts, A. 
M, Clark.—{J. Spiers, United States.) 
5211. Parrerns for MARKING MaTeRiALs, G. F. Red- 
noe Frankfurther and —— Abraham, Ger 


many. 
6212. Socom Fencrna, &c., F. C. Nutter, London. 
5213. Giass BorT_es, W. B. "Fitch, London. 
5214, Rarsine Beer, &c., J. Hill, London. 
5215, ELEcTRICAL BATTERIES, A Campbel, London. 


5216. — VERNORS, F. ley, 
5217. Deawme-c Gear for the CarriacEs of Muss, 
E. Tanzler, London. 


5218. ELecrromeTeR, B. Pell, London. 
5219. — Arr, M. Shillito and W. W. Wardle, 


Lon 
~~ ixeraoxcenr for InpicaTiInG Paessures, B. Pell, 
on. 
5221. Apparatus for DRIVING TUNNELS, J. H. Great- 
head, London. 
7 Biastine Mings, &c., J. Heath and W. Frost, 


5223. —— MarTeriats, P. Ward and 8. Blane, 
London. 


15th April, 1886. 
5224. Conpensine Nicotine in Pires, R. A. Moon, 


way. 
5225. Neepies for Szwina with Wire, T. Fletcher, 
Redditch. 


5226. Boat-LowERtNG ApPaRATUS, W. Horseman, 
West Hartlepoo! 

5227. Giass Stexpers, D. Rylands and H. Lindsay- 
Bucknall, Barnsley. 

a Macurinery, J. A. Matthews, 

5229. Tea, H. H. N. Martin, London. 

5930. Hanpuxs for Baas, W. L. C. Brown, Manchester. 

5231. Spoke-Grips, 8. Snell.—(J. Bouajfleld, Yorkshire.) 

5232. Woven Fasrics, R. Illingworth, Manchester. 

5233. Fence, J. Muggoch, Glasgow. 

yg te me INSTRUMENT, A. H. B. Sharpe, 
6235. eins, ©. 0. Jenkins, Swansea, 
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5236. Mouzz.es, F. V. Nicholls, London. 

5237. Brick - making Macurvery, T. C. Fawcett, 
Halifax. 

5233. Hor-warer Apparatus, F. Milan, Halifax. 

5239. Treatinc Fise Curers, E. Tucker, Stornoway. 

4240. Vatves, J. Slinn and W. W. Slack, Sheffield. 

5241. Arracnine Sor Pires to Warer-ciosets, W. 


Cheal, London. 
= > eee Arc Lamp, J. L. Balbi and F. Tolley, 


on. 
5243. Doe Kennets, J. A. Wix, London. 
5244. Cinper Sirrer, T. M. Hurrell and F. G. Hallett, 


cot Des Pp. ‘oore, 

ISCHARGING PRoJECTI T. Stead.—(D. M 

United States. _ ~~ 

5246. SHow-carpors, &c., J. C. Sawer, London. 

5247. Laru Burxps, W. C. Morton, Birmi " 

5248. Burrons, 8. E. Jackson and M. Morton, 
London. 

5249. Maxine Packers of Cicaretrss, &c., R. de M. 
Lawson, London. 

5250. Couptines and Fasrenrnes, H. Kingsford.—{S. 
Trott and F. A. Hamilton, Nova Scotia.) 

5251. Mrxrxe Liquips, C. E. Davis, London. 

5252. Four Way Bye Pass Vatvss, E. B. Donkin, 
London. 

5253. Acoromatic Brake, G. Clutterbuck, London. 

5254. Fasrenines for Starr Rops, E Compton, London. 

5255. CausTicisinc ALKALINE Lygs, &c., A. Chantreuse 
and I. Farinaux, Liverpool. 

= —- Macuines, A. J. Boult.—{D. Bacas, 

pain. 

5257. Diecmve Macuine, R. Pompilj, Italy. 

5258. TopuLaR TeLecraPs Pouss, W. Bayliss and E. 
Jones, London. 

5259. Hanornc Up the Bopres of Hansom Cass, F. 
Forder and C. Forder, London. 

5260. Agririciat Teern, F. Roetter, London. 

5261. Stoppine Ruy-away Horses, E. de Pass.—(H. 
Bourget, France.) 

5262. Frame, &c., for Saw Bencues, J. Sims, London. 

5263. Cenrrerne Work, W. R. Olivey, London. 

5264. CLora Ciamps for Butrox-HOLE Ssewisc Ma- 
CHINES, A. Anderson.—{The Singer Manufacturing 
on, Hensnee HL. Retd—U. K. ) 

5 YEEDLES, A. H. by . K. Krieg, U.S 

5266. Heatinc Grexnnouses, &c., A. Haley, London. 

5267. > one Woven Fasrics, W. G. Sedgwick, 


y fie 
5268. Ornanxs, J. F. Hall and J. Verity, London. 
5269. — H. H. Lake.—(Messieurs Gillet et Fils, 


Trance. 

5270. Resmvous Compounns, J. B. Melvin, London. 

5271. CoupLinc Apparatus, B. G. Martin and 8. A. 
Kirkby, London. 

5272. Sarety Apparatus for Lowrrine, &c., Goons, 
A. Bonnet, London. 

5273. Movuntine, &c., DyNaMo-gLEcTRIC MACHINEs, 
H. P. Holt, London. 

5274. Lacs for Hotpixe Pixs used in HeaLp Macnings, 
K. Jowett, Bradford. 

5275. Fastener for Arracuinc Fasrics, M. R. Snow- 
den, Bradford. 

5276. TetepHonic Apparatus, E. Berliner, London. 

5277. Or. from O1-yreLpine Susstances, H. Lambert 
and G. Greenwood, London. 

5278. Po.y-curomatic Picrorsgs, &c., L. Schaefer and 

C. T. Storck, London. 

5279. Terrers for Harness, H. H. Lrke.—(V. L. 
Walter, France.) 

5280. Brakes for Peramsutators, &c., W. K. Hill- 

G. Newnes, London. 
5231. Tupes of Inrant Feepinc-Botries, J. P. Neu- 


mann, London. 
5282. —— Mus, C. D. Abel.—(C. Hessendruch, 
y. 
5283. Borrizs, H. W. Stevens, Colchester. 


16th April, 1886. 
5234. Pepats for Bicycies, &., G. Lewis, Kingston- 
on-Thames. 
a Hyprant Sranps, J. Fletcher, Ashton-under- 
ie. 
52 qi Arraceinc Door Knoss to SPrnpies, E. Staples, 


ham. 
6237. Hanpixs for Doors, &c., H. A. Done, Sutton 
Coldfield. 


5238. Courtine Rarmway Wacons, J. A. Hay, Rad- 
cliffe-on-Trent. 

5239. Compounp Locomorivss, &c., 8. Morley, Hors- 
forth, near Leeds. 

5290. FasTenrnc SLipinc Sasnes, W. Howie and R. 
Genderson, Ecclefechan. 

6291. Grass Me.tive Fornaces, D. Rylands and H. 
Lindsay-Bucknall, Barnsley. 

5222. Coverinc for Pirzs, Borers, &c., C. Brader, 
Manchester. 

5293. Cotiars, J. Cayard and T. Johnson, London. 

5294. ~ for ARTiFiciaL Teers, J. 8. Crapper, 


ey. 

5295. Tarcer, G. L. Jeffries, Birmingham. 

5296. Mecuanism for Canpisc Macuines, E. Gaunt 
and W. Firth, Bradford. 

5297. Paintinc, Guiazinc, and Wrrpow CLEANING 
Macuryg, D. Toye, Aldrington. 

5.98. Seconpary Voutaic Batrery, C. Moseley, Man- 
chester. 

4299. Perroratine Cigars, J. Neal, Birmingham. 

5300. Wixpow Buirxp Apparatus, 8. E. Howell, 
Sheffield. 

5301. Sapp.ie Sprixcs for Bicycies, &c., T. M. 
Lowcock, Sheffield. 

5302. Compounp Srimat Spruise, B. F. Cocker and J. 
Bishop, Sheffield. 

5303. Bratinc Ecos, J. B. Ablewhite, Malmesbury. 

5304. CLeantnc Rartway Tunwers of Stream and 
Ssoxe, T. Gilmour, Glasgow. 

5305. Freep Heatinc Apparatus for Borers, T. 
Gilmour, Glasgow. 

5306. CouPpLinc and Uscourtise Wacons, BE. Makin, 
West Leigh. 

5307. A1Tacuinc CLornine to the Fiat Bans of Carp- 
Inc Enornes, G. and E. Ashw Manchester. 

5308. Trveine Bars for CaRpiIne ing Fiats, G. 
and E. Ashwo:th, Manchester. 

5309. Trave.tise Fiat Carpixe Encinzs, G. and BE 
Ashworth, Manchester. 

5310. Stove for Heatisc Tamors’ Inox, J. Wilson, 
Halifax. 


5311. Heatmsc Gas Rerorts, J. A. Drake, Halifax. 

5312. Supportine List Heaps in Looms, H. Brooke, 
Halifax. 

5313. Srep-conp Supercepr, W. M. White, Bir- 
mingham. 

5314. Cane Spiittinc Macuryg, H. Burdett, Leicester. 

5315. Boats and Davirs, W. V. Shaw, Glasgow. 

5316. Auromatic SypHon for FLosnine Ciosets, W. T. 
Allen, Gravelly HilL 

a 2 VewtiLators, W. Westley and J. Peers, Bir- 


5818. Trave unc Cap, F. 8. Alger, Diss. 

5819. Comenvep Vapour BuENER and VAPouURISER, W. 
Wakefield, Dublin. 

5820. Oprarntnc Power from Runyuxc Water, H. G. 


ion. 
5321. TiLzs, M. Hussey, London. 
5822. Saarr Tves, R. , Birmingham. 
5323. Waterprroor Bacs for Sponces, &c., H. Spence, 


London. 
.— Syrnon Cisterns for Fivsuimc, G. Oulton, 


5825. Tuses for BorLers, Conpensers, &c., C. Wick- 
steed, London. 

5326. ALKatine CarponaTes, and Hypratss, T. 
Twynam, London. 

5327. Fioatinc Breakwarers, F. W. Jones, London. 

5328. Os, &c., in the Manoractore of Tix, &c., 
Prates, H. Hall, London. 

5329. Marxkrine Strokes in the Game of Gor, R. M. 
Alexander, London. 

5330. ExpLosive Compousps, H. E. Newton. — (A. 
Nobel, Franec.) 

5331. Expiosive Supstances, H. E. Newton. —(A, 
Novel, France ) 





5332. Exursitine Movine Ficures, J. Maynes and C. 
L, Watchurst, London. 

=. apa and CoLour and Drs, G. Epstein, 
ou 

5334. Agratep Water or Liguip, G. Epstein, London. 

5835. Derecrive Enve.ope, Thorburn, Bain, and Co,, 


on. 
5836. Forornc Cuarns, J. Platt, London. 
5337. CanpLe MovuLpine Macuines, A. R. Cowles, 


ion. 
5838. Governinc Dynamo, &c., Macuines, W. T. 


en, P. Trotter, and H. W. Ra’ Ww, 
London. 

5339. Macaine for Currina Leatuer, J. Silman, 
London. 


5340. Triruratine Cy.inpers, J. R. Alsing, London. 

5341. Mecuanicat TeL_ernonts, E. P. Alexander. 
—(H. Lamont, U.S ) 

5342. Game of Cuance, R. H. D. Hart, London. 

5343. Fitters, C. E. Gittens, London. 

5344. Purrinc-out Macuines, J. W. Vaughan, U.S. 

5345. Macuines for Toncur and Groove F.Loorixa, 
G. Johnson, jun., London. 

. Borrce Sropper Fasrenivos, L. Kalling, Balti- 

more, U.S. 

5847. CaLenpar, A. H. Deakin, London. 

5848 Gas Retort Lips and Fasresines, W. W. Box, 


17th April, 1886. 
5349. TuRasHine and Winnowine Macuinss, T. Adair, 
Comber, Down. 
6340. Firrincs for Lawn Tennis Porgs, A. Millin, 
Belfast. 
5351. Carryinc-orr Tapies for Brick Macures, R. 
Bradshaw, Swinton. 








SELEOTED AMERIOAN PATENTS. 
(Prom the United States’ Patent Office official Gazette.) 
$86,129. Prez Coupiine, Fred. L. McGahan, Indiana- 

polis, Ind.—Filed May 16th, 1884. 
aitng ano te Se he, decir fhe 
one . ~ 
the. iend'of said stuffi ot, against flange d on 
por $y whereby oad acing’ is compressed and the 





$36,182. Evecrric Merger, Samuel D. Mott, New 
York, N Y.—Filed August 24th, 1883. 

Claim.—{1) The combination, for an electric meter, 
with an electric motor driven by the current to be 
measured, and having a tic field for its arma- 
ture, maintained constant despite changes in the 
current, of a register train operated by said motor, 
and constituting by itself the load for said motor. 


i 





(2) The combination, substantially as described, in an 
i electric motor ha: a constant 








tm having the form of a hollow rectangle 
divide the case chamber, and to receive 
divided bd said “5 oo pe and 
discharging spaces movemen 

substantially as described, for the purpose ied. 


386,141. OscittaTinc Water Meter, Lewis H. Nash, 
Brooklyn.—Filed 7 22nd, 1885. 
Claim.—The combination, in a water meter, of a 


be 
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said chamber ings having a form and relation to 
co-operate with case-wall bearings to make instant 


contact and separation, and thereby prevent the con- 
aad tha combamenss tnsion or sebaetine af Gao 

an uent loc! or the 
substantially os described.” ities 


336,142. Waren Merer wire Revo.vine Piston, 
Lewis H. Nash, Brooklyn.—Filed October 16th, 1885. 
Claim.—(1) The combination, in a water meter, of a 
revolving non-rotating piston having the 
its A hl, &c., and recesses /1 /2, &c., with a case 
ving an ‘equal number of coacting bearing _—_ 


. the piston, p points are 
ke huskgnt ouusmunioction is closed with the inlet 
ports a, to effect the 
water into from 











concave surfaces r, with a case ha an equal 
ar bering eataes 7 


iil, &c., connected by the convex bearing surface n, case 
recesses corresponding to the convex formation of the 





ton jections ¢!, and suitable inlet and exhaust 
— wacuathin 20 described. (3) In a water 
meter, the combination = a be gre — 
ton having projections form: bearing poin‘ 
Al, &., po Be oo by a convex surface ¢, &., and 
having concave bearing surfaces r, with a case having 
ing peluls 10, cummetied by, tho sonven Coating 
ita id convex 
— n, ‘ont inlet and exhaust 


surfaces Ort @ Oe 
bounded by and having the edges & & and iil, &€., 


ports a, and the outlet top 
with the ports d, substan as herein set forth. 
336,144. Waren Merer with Revo.vixe Piston, 
Lewis H. Nash, Brooklyn.—Filed November $rd, 1 
Claim.—In a water meter, the case heads A! and C, 
each having the inlet ports a! a? and the outlet ports 
b1 b2 outside of the bearing points of the case projec- 


36,144] 
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336,447. Cam ror Stamp Mitus, Carl A. Thies, Con- 
cord, ae r 7th, mys ws 
Claim.—A cam for the purpose set forth, having a 
hub made in two sections and adapted to embrace a 
shaft, said sections being permanently connected 


336.447) 





together at one side by a hinge joint C, and provided 
at the opposite side with perforated portions, 

bolts pain ugh said perforations, a 
recess Hi in one of sections, and A, 
formed integral with said sections, substan’ as 
set forth., 


224. APPARATUS FOR COMPRESSING Claude 
M. Fevrot; Lyons, France.—Filed November 7th, 1 
Claim.—{1) = a, 


z. 
S 
' 
B 
~) 





eke 








and closing upwardly, a central discharge opening, a 
pipe above the same, and a valve pve ty be ne 
over the said opening, whereby the inlet and discharge 
of the air are at the highest puint of each vessel and 
agitation of the water is prevented, substantially as 
specified, (3) The combination, with a water-holding 
iton in an air compressing apparatus, of 

a through 


openings upwardly, a rim around the soenings, 
and a pipe for supplying water, whereby the water 
reaches all portions of the openings with uniformity, 
and a central a pipe, and valve for the discharge 
of the compressed air, substantially as specified. 


336,619. Drepainc Apparatus, Gardner F. Badger, 
Brooklyn, N.Y.—Filed December 15th, 1884. 
Claim.—{1) A combined di and strainer for ex. 
apn bes dredging purposes, constructed substanti- 
as herein shown and described, consis of a 
low metallic shell adapted for attachment to a 





pipe, and having secured to its lower rim a 
forated plate carrying projecting teeth, ss 
set forth. (2) Ina or excavating apparatus, 
the combination, with suction pipe of a pump, of 
a perforated plate carrying removable projecting 
or digging teeth, substantially as herein 
shown and di , said plate being secured on the 
lower end of the pipe, as set forth. 
$36,628. Srzeam Trap, Nelson Curtis, Boston, Mass.— 
Filed November 27th, 1883. 
Claim —{1) The combination, with a steam system, 
of a steam-tight chamber 
eommuni- 
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TRIAL OF GRUSON’S ARMOUR AT SPEZIA. 

A TrIAL of Griison’s chilled iron armour on a larger scale 
than has yet been attempted was commenced at Spezia on 
Tuesday, April 20th. Before describing it, a few words 
of introduction may be desirable. 

The Italian Government, having decided to erect two 
cupolas, each mounting two 120-ton Krupp guns, for the 
defence of Spezia, Herr Giiison was invited to construct 
them on his system, on the condition that he should make 
a test shield capable of bearing three blows from the pro- 
jectile of the Armstrong 100-ton breech-loading gun. A 
teat shield has now been erected at Spezia, and it received 
its first blow on Tuesday, April 20th. 

This experiment is as completely opposite in character 
to that made with the special Schumann Griison cupola at 
Bucharest as can well conceived, The latter was the 
attack of armour by comparatively small siege guns, whose 
fire was continued day after day from a short distance, 
and accurately directed. In fact, it was the regular 
breaching of a siege battery calling for peculiar powers of 
endurance, described in the recent review of those experi- 
ments in THE Enoineer for April 9th. As there pointed 
out, soft armour is specially suited to resist a regular 
breaching attack, and both the structures tested were com- 
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broken up. The experiment should be peculiarly interest- 
ing to the British Government, so it appears to us, as 
regards offensive operations. Seeing that foreign coast 
armoured forts are made almost without exception of 
chilled iron, it follows that our ships can never engage 
land shields of any other kind. The attack of armoured 
coast forts is no doubt a serious operation, and is only 
justified by strong reasons; but surely such a possibility 
must be contemplated, or why should coast forts be built ? 
Certainly nothing but ships can attack them. Griison’s 
armour has never been tested in England. In fact, no 
officer now in the British service has probably ever seen it 
fired at until this occasion, when our naval foreign attachée, 
—— Kane, R.N., was present. 

t might appear, perhaps, that enough has been said to 
show the importance of the trial at Spezia, but the special 
reason yet remains, English compound armour, in spite 
of its hard skin, does not call for the same qualities in a 
projectile that appear to be needed for the best attacks of 
chilled iron. Our. chilled iron service shot, which are of 
their kind excellent, have exhibited such powers against 
steel-faced plates that there is considerable danger of over- 
looking the fact that such projectiles are probably almost 
useless against chilled iron, Certainly no foreign chilled 
iron shot has been found to be of much avail against it. 
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bute to them the power claimed for them so far as can 
be learned. 

Herr Griison’s shield is shown in Figs. 1, 2, 3, and 4, 
which exhibit it in section, front elevation, and plan. Other 
engravings from photographs will appear in another impres- 
sion. The chill rtion, which forms the main portion 
and receives the blow, weighs about 87,950 kg., or 86°56 
tons, and is of the shape shown in Fig. 3. In the com- 
plete turret there are to be eleven plates similar to this, 
and three broken by the two gun ports. The interior 
diameter of the cupola is to be about 10 metres. The 
shield is chilled white on its exterior face. The interior 
and other pieces of iron are mottled. The trial plate is 
fixed between two cheeks of iron, which are made large 
enough to obtain a good bearing on the masonry at each 
side, and thus to put the shield in as nearly the same 
condition as possible as that in which it would be placed 
in an actual turret. The recesses at the end of the plate 
are now made to fit, white metal not being necessary to key 
them together. 

The firing took place in St. Maria Bay, in the Gulf 
of Spezia, where the shield was erected facing the 
sea. This shield being intended for a land fort, the 
experiment is conducted by General Giovanetti, and 
the Commission appointed for this branch of the work. 
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ENLARGED DETAIL OF POINT 
OF IMPACT. 


EXPERIMENTAL TEST OF GRUSON’S CHILLED CAST IRON CUPOLAS 


of soft wrought iron, although one had a hard steel 
face, The trial was specially valuable to England, as 
being a test of the two kinds of armour adopted by us. It 
was, therefore, instructive with regard to our powers of 
defence. 

The exact opposite of all this may be said of this Spezia 
Griison trial. Coast forts must expect to be attacked 
by the heaviest guns existing, but it may reasonably be 
ho that very few blows will be actually delivered on 
their sides, for there is no likelihood of a ship being able to 
remain opposite a fort many hours, much less day after 
day. The ship’s fire will consequently neither have the 
accuracy of siege fire, which is due to a short range and a 
fixed position, nor will it be very long sustained. The 
power to resist a few heavy blows is therefore what is 
called for. This power Griison’s armour of chilled iron 
admirably supplies. It forms the hardest shield possible. 
The metal transmitting the shock through its mass, it is 
impossible to injure anything covered by it, until the 
shield is broken and Ava’ bear A blow greatly outmatch- 
ing the resisting power of the shield may cause wholesale 
fracture, and leave a battery much more exposed to future 
fire than would be the case with soft armour, which, under 
such conditions, would let the projectile through it. In 
the case of Griison’s armour the blow performs the 
maximum work on the shield and the minimum on the 
battery behind it, and in the case of soft armour the 
minimum of work on the shield and the maximum on the 
battery behind it. Consequently, it may be seen without 
further comparison that Griison’s shield is well suited to 
resist a few leery blows, and is therefore well adapted to 
coast defence. It may generally be assumed that so long 
as a Griison’s shield stands up in front of a gun that gun is 
safe against the next blow, even should that blow greatly 
outmatch the shield. And the safety of the detachment is 
secured in a peculiar de by the fact that there are no 
bolt-heads to fly off and no langridge until the shield is 


touches the shield. The best steel flies into pieces, but in 
the act of doing so its tenacity is sufficient to enable 
it to deliver a great shock on the shield. A chilled 
iron shot has little tenacity, and it is caught at a disadvan- 
tage when resisted without the chance of getting its point 
any sensible distance into the plate. Hence it breaks up 
without delivering a blow at all proportionate to its 
energy. A blow that comes after fracture of shot in the 
form of a mass of fragments is, of course, of no use against 
armour. Consequently it is not i that chilled 
iron armour, when tested in France by chilled shot only, 
should be adopted for inland defences, and that when 
afterwards it was attacked by steel projectiles in 1882, its 
use should be restricted to coast defence. Griison 
since that date altered the profile of his shields, the better 
to meet the attack of steel projectiles; but that question it 
is not possible here to discuss, What has been said will 
serve to show that the test of the shield which with 
ordinary steel projectiles is formidable, becomes much 
more so just now because, since the time when the terms 
were accepted by Griison, great improvements have been 
effected in the manufacture of ae vows by Krupp, 
and consequently those now supplied by him for this pur- 
pose are pecutiarly formidable. 

The Armstrong 100-ton B.L. gun is probably slightly 
more powerful than the a 4 120-ton gun. is should 
be borne in mind because; while many are aware that the 
Armstrong 110-ton gun—i.e., the Benbow gun—is ~ a 

ood deal the most powerful gun in the world, probably 
ew would expect that the 100-ton B.L. gun made as long 
ago as 1882 would be more powerful than Krupp’s 120-ton 
gun, a piece which is as yet almost a hypothetical weapon 
to most of us, though it may doubtless exist, and may have 





roduced great results which have not been published. 
e shall hope to know more about these guns when 
delivered at Spezia. In the meantime we can only attri- 


The shot meets with an abrupt shock directly its point | 


has | not hold, and a 





The gun itself is in the hands of the Navy. The manufac- 
turing establishments interested in the trial were well 
represented, Herr Griison and Captain Andrew Noble, 
C.B., being both present. Officers of several foreign Powers 
and representatives from Krupp and Schneider's works 
have also come to Spezia. 

The first round was aimed at a point marked 1 in Fig. 2. 
The gun, as in previous Spezia trials, was fired from a raft 
on the sea. It was therefore subject to a little movement, 
and the shot actually struck at the point of impact shown 
by the bruise with cracks radiating from it in Figs. 2 and 
4, and by the arrow in Fig. 1. The projectile broke into 
small fragments, which were thrown upwards. The angle 
of incidence ap to be about 45 deg. The point did 
ow scoop was formed with front cracks 
radiating as shown in Figs. 2 and 3 by the letters a, b, 
c,d. Crack a was perhaps tin. wide near the point of 
impact; crack d was considerably narrower; and 6 and ¢ 
were hair cracks. Inside the shield is seen a fine crack 
running along opposite to the dotted line shown «a in 
Fig. 2—that is, across one foot of the shield shown in 
Fig. 4, which exhibits the portion of the plate which may 
be separated from the rest of the shield if the front cracks 
@ and ¢ and the rear eracks a a are one and the same. 
Whether this is the ease or not, the shield has borne the 
blow very well considering the magnitude of it and the 
character of the pears e. The striking ene was 
47,620 foot-tons; the weight of the projectile was 2205 lb.; 
the striking velocity was about 1765ft.; the charge, 
375 kilogs., or 826°7 lb., Cologne prismatic cocoa powder. 
The range was about 133 metres (145 } On service 
such a blow as this could scarcely be given, the range 
being here wery short. The second round was fired on 
Saturday last, and to be aimed ata bull’s-eye about a metre 
distant from the first point of impact—ide 2 in Fig. 2 
Full details of the result have not reached us from our 
special correspondent at Spezia, but he informs us that 
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“the results are wonderful.” The remaining rounds, our 
special correspondent wrote us, were to be fired last Tues- 
day and Wednesday. 








THE EFFECT OF FROST ON DIFFERENT 
ROADWAYS. 


THERE is scarcely any condition of weather which has a 
more injurious effect upon our thoroughfares than frost, 
especially should it chance to be—as it has been during 
the winter just passing away—of exceptionally long con- 
tinuance. Every road-maker is aware of the risks he runs, 
under such circumstances, of finding that all his efforts 
towards perfecting the condition of his roads have been 
negatived by such an untoward event; and it seems 
desirable, at a time when so many arguments are being 
advanced by the advocates of the several systems which 
are in use among us, to consider which of them is the least 
liable to be affected by this dreaded enemy. It is as well 
to use the words “ least liable,” because all experience gues 
to show that there is not one of those systems but what is, 
under certain conditions, open to injurious action upon it 
by frost. No one could walk the streets of London, for 
instance, during the late severe weather without noticing 
that in some way or another one and all of the street 
pavings of which this city possesses so many diverse 
examples, had suffered in some degree from its effects. It 
will be as well to take the cases categorically, and to make 
reference first to those macadamised roadways which were 
the first effort of our progenitors towards improving our 
means of communication. 

Intimately connected with this subject is, of course, that 
of perfect surface drainage. Frost can have but little 
effect upon any roadway, which, retaining its perfect form, 
and sound as regards its covering, at once throws off all 
moisture falling upon it. The is of its operation is 
thus lost to the frost, and it must prove altogether innoeu- 
ous. But this is supposing a condition of things which is 
impossible of realisation. No macadamised roadway can, 
under the exigencies of traffic, be maintained invariably in 
the state which alone could insure immunity from the 
injury under consideration. Inequalities must exist in all 
such road surfaces, affording a lodgment for water in a 
greater or less degree, and it matters but little what that 
degree may be. For it is evident from the teaching of all 
experience that the shallower the water film the more 
quickly is it acted upon and solidified, while the effect in 
causing injury to the road surface is fully equal to that 
which may be due to a greater mass of frozen water. In 
fact, in the case of macadamised roads it may almost be 
said that the thicker the ice that is formed the less chance 
there is of the metal being disturbed by traffic while dis- 
jointed, so to speak, from the effect of frost. It is there- 
fore often found that roads of this class which are com- 
paratively in a good state of repair suffer equally, if not 
even in a greater relative degree, than those which have 
developed more the results of wear and tear. Itisona form 
of road construction composed of a mass of units liable to 
disintegration that frost exercises its most potent effects. 
The swelling of the innumerable joints inseparable from 
Macadam’s system quickly forces out of position the metal, 
however thoroughly it may have been consolidated by 
steam rolling or by a constant stream of traffic. The 
binding material itself assumes a condition in which it 
readily pulverises to mere dust, and as the result we see 
the roadway under frost covered with loose metal, and 
each passing vehicle cutting deeper and deeper into the 
disturbed mass. Such an effect, it would seem, can never 
be guarded against on macadamised roads. Their con- 
struction is of a character which lends itself greatly to aid 
in the destructive effect of frost. Nor is it alone the centre 
of the road way—that is, the portion which bears the traffic— 
that suffers. Injury is particularly liable to occur from 
the cause named at the edges of the road, unless the side 
drains where they line the metalling make an almost 
water-tight joint with it. Indeed, it isin such position 
that frost often exercises its most injurious action. At 
such points the metalling is, as a rule, greatly reduced in 
thickness, and although it is less pelt to the disrupting 
effect of tratiic, it is more easily permeated by damp from 
imperfectly cleared side drains, and the thin coat of metal, 
when that dampness becomes solidified by frost, breaks up 
almost at once, the débris being thrown into the side drains, 
causing a further blocking of them and intensifying the 
means of injury. So serious are the results in such instan 
that a gentleman well-practised in road construction 
held that it would prove economical to combine the system 
of asphalting with that of Macadam. He proposed to la 
a width of at least a foot along both sides of his roads wit! 
metal bedded in asphalte or other waterproof material. 
But there arose the difficulty that always exists in a com- 
bination of systems; that in this case being the im- 
possibility of binding the asphalted line with that 
of pure macadam work. Weakness at the line of 
junction would have been sure to show itself as the 
degree of expansion and contraction under varying sorts 
of weather differed, and the plan—effective enough, 
perhaps, had it stood per se—had to be given up. No 
amount of precaution that can be exercised with a due 
regard to economy can, it appears, suffice to guard against 
the contingency named, or generally to protect the surface 
of macadamised roads from the injurious effects of frosty 
weather. 

The conditions under which asphalte is employed as a 
road covering render it much less liable than is macadam 
to such effects. An asphalte pavement, when perfect, or 
even comparatively perfect, may be said to able to 
resist almost any amount of frost. Considerations of 
the effect of it in rendering the foothold insecure must of 
course be left out of sight in the matter under present dis- 
cussion. If the pavement be so far in form as to insure 
a free discharge of moisture into the gullies (there being 
no side drains to keep clear of water accumulation), asphalte 
will undoubtedly remain unaffected by weather which 
would seriously try macadam. But it suffers under one 
disadvantage to which the latter system is certainly not 
exposed. It possesses little or no degree of elasticity. 





When; therefore, there is a force operating to disruption, 
and assuming this to have obtained a fulcrum for action, 
there is not with asphalte as there is with macadam a 
function enabling it for a while to resist that force. Sup- 
posing this to sufficiently intensified, the effect is 
immediate and the injury widespread. The latter must go 
on extending so long as the frost continues or preventive 
measures are delayed, and the result is far more ruinous than 
in the case of metalled roads. Now it is certain that there 
do occur repeated instances where frost has obtained the 
fulcrum me onset) to. Asphalte paving much wing hh | 
traffic becomes dangerously thin upon its concrete R 
eventually cracks, and then admits water between it and 
its foundation. Frost then occurring causes the permeated 
moisture to swell, and upheaval of the exposed edges 
follows; further sub-permeation then takes place and the 
asphalte comes up in large masses. Nothing, it may be 
conceived, can against such contingency if the pave- 
ment is once allowed to become so thin as to be liable 
to crack under weight. Asphalte is particularly free 
from any such tendency at a moderate degree of 
temperature; but under a low range of the thermo- 
meter it becomes exceedingly brittle, and therefore parti- 
cularly liable to such an accident. It has been suggested that 
the very hardness of the asphalte used in street paving is 
opposed to its economical employment. Injury to this 
material is almost unknown during the warm summer 
months, when it possesses a certain modicum of that elas- 
ticity which, as has been said, is wanting to it under the 
wider range of conditions. The question as it has been 
put is, whether it would not be possible by admixture to 
give it a degree of that quality which, while tending to 
preserve it during frosty weather, would not —T 
affect, its traffic-bearing properties. Is it, it is asked, 
wise to use an entirely unyielding material to carry road 
traffic? There is an analogy to a certain extent between 
an asphalte roadway and the solid concrete roof coverings 
used in Eastern countries. The more solid and unyielding 
the character of those coverings, the more certain are they 
to crack from the contraction and ex ion, and conse- 
uent movement of the beams which support them. This 
difficulty appears to have been overcome by those dealing 
with such roofs by filling in the lines of cleavage where 
they have showed themselves by a mixture of tar and 
tallow. Those lines of cleavage once established, rarely 
diversify themselves, and the elastic character of the 
filling-in material employed enables them to widen or 
close up without further injury or without admitting 
water. It cannot, of course, be said that such a 
method is applicable to roadways; but it may be 
admitted that it at least proves the danger of 
using inelastic material under circumstances which must 
ex it to disrupting influences. Every vans is 
liable to these, and if a mixture could be made which 
would preserve to asphalte when ex to low tempera- 
ture even the small degree of elasticity it at a 
higher range, it is to be believed that much of the danger 
now due to the action of frost upon it when used for road 
surfaces would be done away with. Whether this is 
ible to be done without militating against the traffic- 
ring qualities of hard asphalte, present experience does 
not prove; but experiment in this direction would not be 
thrown away. 

Wood paving combines in a great degree certain of the 
peculiarities of both the two systems previously considered. 
As is macadam, so is wood paving an aggregation of units 
liable to the same disturbing influences, though in lesser 
degree, while, like asphalte, it has no perfect unition with 
its foundation, and is therefore similarly liable to the 
effect of damp getting below it and being acted upon by 


frost ; but it in an eminent degree the quality of 
elasticity named as being wholly absent in asphalte paving, 
while the lesser number of joints as compared with mac- 


adam enable them to be treated with a material of a more 
waterproofing character than is possible with the last- 
named form of work. But then, on the other hand, the 
main material employed is essentially porous, and in its un- 
treated condition readily admits of the permeation of damp. 
Of late years, it may be observed, there has been a tendency 
to lay such roadways with wood blocks wholly unsubjected 
to any process of waterproofing. This may be economical 
in first cost, but it must se fatal to that quality in the 
long run. Frequenters of Fleet-street would have probably 
observed the results to such a method which were apparent 
in the case of portions of its roadway laid not long since 
with uncreosoted wood. Under the influence of the frost, 
the whole roadway in places was upheaved bodily, with 
whatfafter-results in a financial sense can be easily imagined. 
~ a climate oes as ours it must vaeest vaagute | one of 
the primary considerations in laying down an vin 
that it should be able to sheen ! ; 
manner the effect of our constant rainfall. The practice 
above referred to is in direct negative of such a manifest 
recaution. To neglect this, is to co-operate with the 
rost in performing its destructive work; and no idea of 
saving in first cost should be allowed to induce neglect of 
guarding against after injury. But there is another point 
of view which has also lately received strong illustration, 
from which the effect of frost on wood paving may be con- 
sidered. The elasticity of this system has before been 
referred to, but it is, as at present treated, limited to the 
wood portion of it only. The joints, as now filled in, 
are eminently inelastic, the asphalte employed being as 
deficient of course in that quality as has been pointed out in 
relation to paving wholly composed of it. Itis certain that 
wood blocks, especially if uncreosoted, or untreated by some 
other method of waterproofing, must constantly vary, both 
in shape and size, during changes of weather. But the 
movement so caused cannot be followed by the rigid 
material employed for filling the joints. Hence it must 
folléw that at certain periods there must be found inter- 
stices through which damp may percolate from the 
surface between the blocks and their bed. The arguments 
advanced in favour of elasticising—to coin a word—this 
material have, therefore, additional strength in this rela- 
tion. Intimately associated with this particular phase of 


the subject is the question of accurate laying of wood 





blocks so as to insure perfect uniformity in the width of 
the joints. If this varies, the causes above named operate 
with increased strength; the blocks become loosened, shift 
position, and lose all the quality of bonding with those 
adjacent which so greatly adds to the solidity of a pave- 
ment. An instance in which the neglect of this common- 
sense precaution is strongly evident is noticeable in Pall 
Mall. Cheapness seems to have been the only thought 
with those responsible for the laying of the wooden road- 
way in that thoroughfare. The blocks were literally almost 
thrown together, and the result after the late frost should 
prove a caution for the future against any repetition of 
such false economy in work of this description. It is not 
too much to say that the state of the Pall Mall pavement is 
a di e toacity like London. Its centre was not many 
fies back, after but a very brief life, taken up and relaid ; 
but the portions of it on either side are really dangerous 
to tratlic, as is almost daily proved by the accidents which 
occur upon it. That much of its present condition is due 
to the exceptional opportunity its bad laying offered to the 
action of recent frosts upon the damp accumulated below 
it cannot be gainsaid. ¥ wood pavement to resist that 
action must consist primarily of blocks through which 
damp cannot penetrate. Secondly, its joints must be 
accurately laid and of as little width as may be possible 
consistently with allowing some expansion of the blocks 
without producing a disrupting effect; and thirdly, if it 
be possible to do so, these joints should be filled with mate- 
rial of a less rigid character than hard asphalte. Elasticity 
is a condition to the long life of a railroad track, as well as 
to that of the rolling stock. Equally desirable is it that 
the same quality should as far as possible be secured for 
ordinary roadways. 

There remains but one system of construction to be 
dealt with—that of paving formed of stone pitchers. As 
regards the liability of it to injury by frost, it combines 
the weaknesses of both macadam and wood paving, with- 
out the advantages in other respects which are patent in 
both of those systems. However carefully laid, it can 
never be said to approach the condition of being perfectly 
water-tight. The grouting it receives, especially as this is 
commonly applied, certainly never insures that quality; 
and although the blocks themselves, and consequently the 
major portion of the road surface, do possess it, the 
joints may be said always more or less to leak, 
and the result under frost must follow the rules above 

uoted. This form of paving is ex to yet another 
disability almost peculiar to itself. The grouting under 
the effects of frost becomes exceedingly friable. ith the 
best workmanship employed and the best material, there 
must yet always be a certain degree of movement in the 
blocks under heavy or rapid traffic. When the filling-in 
material is in the state described this motion acts upon it 
most destructively, and thedefect nullifies the one advantage 
by stone, that it does not contract or expand 
appreciably under varying temperatures or climatic con- 
ditions, Perhaps to that advantage may be added one 
other, that of weight, as opposing itself to the swelling 
action of frost; but it must be manifest that it is only 
when this last is of a very restricted power that such a 
qualification can be said to any advantage. 

To sum up the result of what has n written, it may 
be concluded that all the various forms of paving road- 
ways as at present practised offer themselves with indi- 
vidual peculiarities to the destructive effects of frost. As 
immunity from percolation between the material and its 
bed is the chief safeguard from these, the asphalte paving 
may certainly be placed first in its qualifications for 
resisting them, though it has been pointed out that this 
pavement is not free from a particular danger. The three 
other systems seem to rank pretty much on a parity; but 
while the case of macadam seems to be hopeless for 
improvement, it is certain that in that of wood, at all 
events, more careful laying and the use of some more 
elastic material for filling in the joints would go a long 
way towards enabling it to resist the action of our severe 
winter frosts, 








IRON AND STEEL INSTITUTE. 


THE annual general meeting of the members of this Institute 
will be held at the Institution of Civil Engineers, 25, Great George- 
street, London, S.W., on Wednesday, Thursday, and Friday, May 
12th, 13th, and 14th, 1886, commencing each day at 10.30 a.m. 
The following is the provisional programme of arrangements :— 

Wednesday, May 12th.—9.45 a.m., meeting of Council in the 

il-room of the Institution of Civil ineers ; 10.30 a.m., 
general meeting of members. Scrutineers will be appointed for 
the examination of the voting papers. The Council will present 
their report for 1885. The treasurer will submit the financial 
statement for 1885. The Bessemer gold medal for 1886 will be 

ted to Mr. Edward Williams. The President—Dr. Percy, 

.R.S.—will deliver a short address. A selection of papers will be 


in the fullest possible | read and 


Thursday, May 13th.—10.15 a.m., meeting of Council at 25, 
Great George-street ; 10.30 a.m., general ting of b A 
selection es will be read and discussed. 

Friday, May 14th.—10.30 a.m., general 
A selection of papers will be read and discussed. 

List or PApERs.* 

Adjourned *. a **On the Manufacture of Tin-plates,’ 
by Mr, Phillip W. Flower, Neath; (2) ‘‘On Certain Accessory 
Products of the Blast Furnace,” by Mr. Thos. Blair, Wingerworth ; 
(3) “*On the South Chicago Blast Furnaces, and some points in 
American Blast Furnace Practice,” by Mr. Fred. W. Gordon, 
oes (4) “On Krupp’s Pyrometer,” by Mr. A. 


— lington. 
‘ew papers.—(5) ‘On Steel Wire of High Tenacity,” by the 
President ; (6) ‘Ona Rare Blast Furnace Cinder,” by the Presi- 
dent ; (7) ““On Blow-holes in Open Hearth Steel,” by Mr. John 
Head, London; (8) ‘‘On Neutral Lining for Metallurgical and 
other Furnaces,” by M. Ferdinand Gautier, Paris; (9) ‘‘On the 
Composition of Cast Iron,” by Mr. Thomas Turner, Mason College, 
irmingham ; (10) ‘‘On Wrought Iron Conduit Pipes,” by Mr. 
Hamilton Smith, jun.; (11) ‘‘On Chrome Steel,” by M. Brustlein, 
Unieux, France ; {13) **On the Endurance of Steel Rails,” by Mr. 
F. W. Webb, Crewe; Me ‘On Experiments made with Steel 
Russia,” by . Beck-Guerhard, St. Petersburg ; (14) 
High Powers to the Study of Micro- 
scopical Structure of Steel,” by Dr. Sorby, F.R.S., Sheffield ; (15) 
‘On Certain Descriptions of Indian Castings,” by Mr. CO. P. 
Clarke, London. 
a The Council ave still to arrange the order in which the papers shalt 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


ProckEpines were resumed on the morning of Friday, 
the 16th inst., Lord Ravensworth in the chair. The first 
paper read was by M. M. Marchal, on 


EXPERIENCE IN PROPULSION WITH THREE SCREWS. 


When the attempt is made to substitute three or four 
screws for a single one, or for twin screws, the question is 
not to find out if the efficiency is greater from the point of 
view of speed in proportion to power, but simply to 
examine if efficiency be not too much sacrificed. The 
object of increasing the number of propellers is to obtain 
certain fighting qualities, but not to realise an increased 
efficiency. It is not sufficient, moreover, to make sure 
that the use of several screws is possible, the best relative 
positions when three or four propellers are employed must 
also be studied, in order to do away, as far as possible, with 
the action of mutual interference. The experiments 
referred to in the paper were carried out with a special 
steam launch, the Curpe, the hull and engines of which 
were built at Lorient. The lines of the vessel were 
designed by Monsieur L. de Bussy, the Inspecteur Général 
du Génie Maritime. They represent to a scale of one- 
tenth the under-water parts of an ironclad 105 metres 
long, and having a displacement of about 9600 tons 
English. The number of screws is three. When a vessel 
is fitted with a single rudder, as is usually the case, it is 
advantageous that the number of screws should be 
uneven, as that permits of the central screw bein 

placed exactly before the rudder. The Carpe did 
not steer so well when the central screw was removed 
and the side screws increased in diameter, so as 
to maintain the propelling surface unchanged. The 
trials lasted from June, 1884, to November, 1885. 
According to the laws of mechanical comparison, the speed 
of model corresponding to that of the full sized ship 
involved a very considerable number of revolutions. For 
corresponding speeds of model, the number of revolutions 
is inversely proportional to the square root of the number 
expressing the ratio between the two vessels, the speeds 
themselves being directly proportional to this ratio. The 
speed intended for the ironclad was 17 knots, and the 
number of revolutions 120. This high number of revolu- 
tions, which rendered possible the use of light engines, 
was permissible, because the screws being three in number 
would have a smaller diameter than the screws suitable for 
a vessel with twin propellers. The resulting number of 
revolutions for the model reached 380 in order to attain 
the speed of 5°38 knots corresponding to the 17 knots of 
the ironclad. In reality the experiments were not limited 
to the speed of 5°38 knots. The whole of the steam which 
the boiler could furnish was made use of in order to push 
the speed beyond 7 knots, so that the revolutions reached 
the number of 650 to 700. The use of three independent 
motors enabled that to be proved which had been foreseen 
in respect of the distance apart of the lateral shafts; that 
is to say, by mounting some of the screws in advance of 
the remainder, the ease of rotation was greatly increased, 
and consequently, in case of need, the use of the rudder in 
making evolutions could be easily dispensed with. The 
motor then consisted of three distinct engines, each of 
which had a single cylinder of the diameter of 124 
millimetres and a stroke of 96 millimetres. The ex- 
periments were divided into series, according to the 
positions of the lateral screws. The first series comprised 
ali those trials in which the extreme screws were in the 
same transverse plane as the central screw. In this series 
the following propellers were tried successively :—Three 
screws of 44 centimetres diameter, the ratio of pitch to 
diameter being 1°25. Three screws of the same diameter, 
the ratio of pitch to diameter being 1°55. Two large 
screws mounted on the lateral shafts having like the first 
the number 1°25 as ratio of pitch to diameter, but having 
a diameter of 54 centimetres, so that the sum of the areas 
of the circles described by the extremities of their blades 
equalled the three corresponding areas of the smaller 
screws. For the sake of simplicity we will say that the 
propulsive surface was the same in each case. Finally the 
small lateral screws were put back by themselves, and the 
first group of experiments tried over again, the two pitches 
being tested turn about. This last formed a series comple- 
mentary to the first. Contrary to what might have been 
expected, the greatest pitch, although its ratio to diameter 
was very high, turned out to be the most favouraole to 
speed. This result was due to the fact that the screws 
mutually influenced each other at high speeds in conse- 
quence of their proximity, and this influence, which was 
scarcely perceptible at about 500 revolutions, was very 
marked, with the screws of small pitch, when driven at 
about 150 revolutions more than the above number. The 
proof of this was forthcoming when the central screw was 
suppressed in the experiments complementary to the first 
series ; in this case the propellers were more completely 
independent, and the screw of smaller pitch had the 
advantage. It was also ascertained that even with this 
pitch an increase of speed was gained when the central 
screw was suppressed. Further experiments confirmed this 
result. On the other hand, the best of the two sets of 
three screws above mentioned hardly attained the 
efficiency of the two large screws. It may then be con- 
cluded that, whenever the independence of the propellers 
is sufficiently provided for, the pitch, whose ratio to 
diameter is 1°25, should be preferred to a more rapid one, 
as well for systems of three as of two screws. One 
may conclude that if the three screws interfere with 
each other at great speeds, when they are placed in the 
same transverse plane, it is not because they send water to 
each other in consequence of the phenomenon designated 
by the name dispersion, but rather because they dispute 
with each other for the possession of the water which they 
draw upon. The results of the experiments may be summed 
up as follows :—With vessels of the form of the Carpe 
three screws are, from the point of view of speed, very 
nearly equivalent to two screws of the same propulsive 
surface, and immersed to the same depth, when the most 
favourable position is chosen for each system. Twin screws 
when under the above-mentioned conditions of surface and 





immersion a in all cases positions which are dis- 
advan’ us in their relation to the requirements of war, 
and which are difficult of access in roadsteads and ports ; 
on the other hand, it is possible to find for three screws 
positions which are without inconvenience from the points 
of view both of fighting and navigation. In short, a cir- 
cumstance which is most interesting in the case of three 
propellers is that, of all the positions which have been 
tested, those which are best sheltered by the hull are also 
those most favourable to speed. 

The discussion which followed was not of great import- 
ance. Mr. Thornycroft described a design in which a 
single screw is placed right under the stem of the boat, as 
in the sketch, wherein A is the propeller blade, with 
the water level at the line above it, the curve B would not 
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be needed with a deeper immersion, a straight up-and- 
down stem would have caused drag, which was avoided 
by prolonging the run or stem of the boat on a curve. Mr. 

regor gave particulars of some results he had 
obtained with three screws in a shallow draft steamer, 
98Ft. long, 18ft. beam, screws 2ft. 9in. in diameter. The 
principal point worth notice was that it made not the least 
difference to her speed whether the middle screw was or 
was not used. It was simply useless. Sir N. Barnaby 
and Mr. White recognised the value of the French experi- 
ments, and held that there was much to be learned yet 
about them. Admiral Freemantle gave the result of his 
experience as captain of a principal twin-screw man-of- 
war, which was all in favour of twin-screws, except that 
they did not steer so steadily as ships with single screws, 
and very great caution was needed in going alongside a 
wharf lest the blades should be carried away. 

A vote of thanks was passed, and Mr. Froude read a 
paper on “The Determination of the most Suitable Dimen- 
sions for Screw Propellers.” At the meeting of this Insti- 
tution in 1883, Mr. Froude read a paper entitled, “On a 
Method of Investigation of Screw Propeller Efficiency.” 
In that paper, the net efficiency of a screw, propelling a 
ship, was treated as the product of two component factors, 
of which the one expressed the efficiency that the ship’s 
screw would possess if working under analogous conditions 
in still water; the other, the modification of this efficienc 
due to the conjunction of the screw with the ship’s hull. 
The first-mentioned element was termed, for distinction, 
the “screw-efficiency” proper; the second, the “ hull- 
efficiency.” The previous gad dealt mainly with the 
“ hull-etficiency” element; the present paper dealt mainly 
with the “screw-efficiency ” element, since it is chiefly this 
latter element which is affected by variations of size or 
proportions of propeller. 

This paper may be regarded as the text of a lecture, so 
largely did Mr. Froude amplify it as it was read. It is 
quite impossible to give a useful abstract of it. There 
was practically no discussion, because a paper of the kind 
requires study. It would constitute a valuable contribu- 
tion to the “Transactions” of the Institution, but the 
reading of it was ey a waste of time. 

The next paper read was a “ Description of an Instru- 
ment to Analyse Rolling,” by Vice-Admiral Paris, Honorary 
Associate. This was not followed by any discussion. 

The next paper read was on 


A Proposep Steam Liresoat, wiTH SpeciAL REFERENCE 
TO ITs STaBILITY, 

by Mr. Ludwig Benjamin, Member, and Mr. J. M. H. 

Taylor, Associate. : 

The widespread prejudice against steam as motive power 
for lifeboats, not, perhaps, shared by the members of the 
Institution, made it unnecessary to take up time by dis- 
cussing the preliminary question. The steam lifeboat 
which they have designed consists of a double-ended boat 
of very great stability, 56ft. long over all, 16ft. 6in. extreme 
beam, with a draught of 3ft., plus the depth of the keels, 
when fully loaded and with passengers. She is propelled 
by four screws mounted on two parallel horizontal shafts. 
The screws are located at about half the vessel’s length, in 
grooves which extend in longitudinal direction for the 

ter part of the boat. The sides of these ves are 
parallel to each other and to the middle line of the vessel, 
their highest points are in the way of the gm mo where 
the section of the upper is a circle of only little more 
diameter than that of the screws, while the top of each 
groove drops at the ends and midships. By this means 
the screws are kepi clear from wrec , ropes, &., while 
at the same time the open surfaces of the grooves under 
the propellers are protected by strong gratings. The 
proximity of the propellers to the midship section will 
allow an excessive amount of pitching before the screws 
are thrown out of action, while even then racing is pre- 
vented by one forward and one after screw being mounted 
on the same shaft. The inside of the boat contains, besides 
buoyancy chambers, three water-tight compartments, of 
which the midship one is used as machinery space, the two 
others as cabins, which hold combined about seventy 
ngers. The machinery consists of two pairs of com- 
pound surface condensing engines, of 8in. and 16in. 
diameter, by 8in. stroke, arranged as low as possible at 
the sides of the shafts, which enter the engine room 
through the drop of the grooves by means of stuffing 
boxes. The boiler is situated between the engines, and is 
worked with 120 Ib. pressure, the draught being forced by 
a fan. The machinery is capable of y sata sufficient 
wer to drive the boat at a speed of twelve knots per 

our. In the machinery compartment i 


is set —— 
for coal bunkers, giving a supply for between twenty-four 
and thirty-six hours. The boat is fully decked in a pecu- 





liar matiner. At 6ft. above top of keel, leaving 3ft. free- 
board when fully loaded, there is a deck of only such 
breadth as to allow a poe passage, which widens into 
clear space at the ends of the vessel. The remaining part 
is taken up by a dome-shaped deck-house, the top of 
which, at the highest point, is 10ft. above the water. The 
entrances to odkies and engine room, and all other open- 
ings to the boat, are situated on the top of this house, and 
steps lead over the round sides of the same to the entrances, 
There is no sheer in the narrow deck round this house 
but a slight drop at the ends, thus giving these the cha- 
racter of a turtleback. The house as well as the deck are 
of such form as to clear quickly of any water thrown 
upon them, while the shape of the boat proper is such as 
to lift easily through the waves. The inside of the house 
is taken up by buoyancy chambers, passing through which 
water-tight trunks are provided for cabin entrances, 
ventilators, funnels, &c. The bottom of these buoyancy 
chambers are connected to the sides at such height as to 
allow side lights for cabins and engine room to be provided 
above the narrow deck. The place for the captain isa 
well in the top of the deck-house, with bottom openings 
through the buoyancy chamber for clearance of water, 
and with a small house erected over it, which contains also 
the navigation lamps. Two funnels from the boiler pass 
through the buoyancy chamber at the sides of the well, 
and unite above the wheel-house into one. We have 
already given the substance of the discussion which 
followed, and a letter from the inventors will be found in 
another page. 


On Friday evening Admiral Sir John Hay took the 
chair, and the first paper read was by Mr. H. A. B. Cole on 


ConvVERTING’ Existina Compound ENGINES INTO TRIPLE 
EXPANSION ENGINES, 


In projecting an alteration of this kind, the following 
considerations are of primary importance, viz.:—(1) The 
initial loads on the pistons must be kept within the limits 
of strength of the piston rods and connecting rods, and 
they should not, when the engines are working, bring too 
great a pressure on the crank pins, in order that the 
lubricant may not be squeezed out of the bearings. This 
consideration also leads to the desirability of the initial or 
maximum loads on both crank pins approaching equality 
when the engines are working. (2) The total 1.H.P. 
should be about equally divided between the two engines 
—not necessarily between all the cylinders—in order to 
attain the smallest ratio of maximum to mean combined 
twisting moment. These conditions are toa certain extent 
antagonistic, and a compromise must therefore be adopted 
so as to combine them as well as possible in each case. 
The method now suggested of arriving at a conclusion as 
to the conversion of a pair of engines is to draw out an 
ideal expansion curve from results already achieved in 
practice, and thus to take account of the condensation 
which actually takes place during expansion, the amount 
of which condensation can only thus empirically be arrived 
at, and then to subdivide the area of this ideal expansion 
curve in such a manner as to give the most favourable 
distribution of work to the three—or four—cylinders, with 
reference to the conditions just mentioned. Some inves- 
tigation of the working of triple expansion engines shows 
that if a curve—Fig. 1—of the equation p, v,"= pv", in 
which the volumes include all clearances and the pressures 
are absolute, be assumed to circumscribe or contain the 
ideal “cards” corresponding to the several cylinders, so 
that their expansion portions coincide with it, this curve 
will be a very fair guide to what will afterwards take 
place in practice. The value of the index x is arrived at 
by actual experience, and will in general be about n = 1°2, 
varying a littie with the total range of expansion, and also 
varying according as the cylinders are jacketted or not. 
The whole investigation can pretend to nothing more than 
to lead to an approximation sufficiently accurate for 
practical purposes. In getting out the expansion curve, the 
use of “sectional” paper will save much time and trouble. 
If there are any trustworthy indicator cards of the 
engine which is to be altered, and if the total I.H.P. is to 
be kept about the same as before, the mean pressure of the 
L.H.P. reduced to the low-pressure piston is to be taken as 
the basis of calculation, but if it is not known, 231b. to 25 lb. 
is a good approximation to work with. This pressure is 
then multiplied by a factor also determined by empirical 
investigation and found to vary according to the amount 
of clearance and loss of pressure between the cylinders 
from 1°28 to 1°36. This product is to be taken as the mean 
pressure of the expansion curve. A curve—Fig. 2— 
of cut-offs and mean pressures has been calculated 
for the index x = 1:2—similar to Professor Rankine’s 
for the “saturation curve,” in which the index is 
+7, or 1°0625. Having provisionally decided upon 
the working pressure of the boilers, and allowed 
for loss of initial pressure in the new high-pressure 
cylinder, due to wire-drawing, we can, from this curve, at 


once find the cut-off, or proportion of uf which will give 


2 

the required mean pressure. At this stage it is necessary 
to calculate the terminal pressure, so as to ascertain 
whether it falls below a workable limit. In some cases 
the terminal pressure in the original unaltered engine may 
be unnecessarily high, so as to admit of a reduction; in 
others, where it is already low, the initial pressure first 
chosen may have to be reduced, or a liner fitted in the 
low-pressure cylinder. Having thus fixed upon p, the 
mean pressure of admission in the new high-pressure 
cylinder, and v, the volume as cut off—including the 
clearance—in the same cylinder, we can proceed to 
trace the expansion curve from the equation. The 
pressure p in lbs, per square inch absolute for any 
abscissa v in cubic feet is found by the relation 
log. p = log. p, +  log.v, —- n log. v, n being here 

en as n= 1°2, The value of log. p, + m log. », 
having been once determined for each case is a constant, 
and the values of 7 log. v are given in the table in the 
Appendix A for values of v ranging from 1 to 50 cubic 
feet. The base line of the expansion curve is the total 
volume of the low-pressure cylinder, that is, including 











THE ENGINEER. 


pressure cylinder. The author then proceeded to consider 
at some length the effects of momentum, Taking the 
weight of piston and rods at 34 1b. per square inch of 
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clearance and deducting the volume of the rods. Of 
course, the more accurately the clearance space of each 
cylinder is known the better. The expansion curve being 

es drawn, its area is to be apportioned between the | piston area—as is done throughout this paper—the differ- 
cylinders, as before mentioned. The clearance volume | ence of pressure due to momentum of the piston and rods 
and working volume of each of the two original cylinders | amounts at the beginning of the stroke for 67 revolutions 
are to be marked off at their corresponding abscisse. The | and 36in. stroke to no less than 8°1 lb. per square inch, 
desired sub-division of the area of the curve can only be | which in the low-pressure cylinder is a eon large fraction 
accomplished by trial and error. The initial pressures in of the whole indicated pressure. A —_ ete set of dia- 
the two original cylinders must in the first instance be grams of twisting moments was given. 1t thus appeared 
chosen and an allowance of say 2 1b, to 3 1b. made for loss | that, in most cases, 
of pressure between the cylinders, as well as 4 lb. for back | 

pressure in the low-pressure cylinder. The volumes of 
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the two-crank, yet there was very little difference in 
practice. The gland referred to been, he was happy 
to say, a great success. It really consisted of a piece of 
slit tube interposed between the two cylinders, and the 
packing used was only a small quantity of Marshall’s 
patent. In very many instances four cylinders might be 
used on two cranks without any trouble in the case of 
existing engines. 

Mr. Parker said that there was a considerable difference 
of opinion concerning the relative merits of two-crank and 
three-crank engines. It was a curious fact that there was 
no great difference between them in the amount of varia- 
tion of turning moments. Thus, the White Star steamer 











the alteration can probably be success- 
fully carried out by means of the addition of only one new 
cylinder, which will generally be placed more advan- 
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eously over the low-pressure 
cylinder than over the original 
high-pressure cylinder. This last 
point is evident for several rea- 
sons. For if the new cylinder 
be placed over the M.P. cylinder, 
then the low-pressure cylinder 
must do approximately half the 
total indicated horse-power, and 
this, considering the attenuation 
of the expansion portion of the 
low-pressure card, leads to a very 
high initial pressure in the low- 
pressure cylinder, which again, of 
course, entails difficulty with the 
load on piston-rod and crank-pin 
bearings. Further, by giving only 
one-fourth, or thereabouts, of the 
whole horse-power to the low- 
pressure cylinder, we are enabled 
to keep its range of temperature 
much lower, as just at this por- 
tion of the combined di the 
temperature rises with the pres- 
sure most rapidly. Lastly, it 
ap that the best arran 
will generally approach that in 
which the initial pressures in the 
M.P. and low-pressure cylinders 
are midway between those corre- 
sponding to equal initial loads— 
taking momentum into account—- 
and equal work in both engines. 
In order to avoid long passages, 
which would be required if the 
new high-pressure slide were to 
be driven from an extension of 
the existing low-pressure slide 
rod, levers can be used as in the 


Mi 
ve 
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case of the steamship Sobralense, 





the two existing cylinders are of course given, but the 
volume of the new high-pressure cylinder has to be found. 
It is at once provisionally determined by choosing an 
admission pressure for the intermediate—formerly high- 
pressure—cylinder and drawing a horizontal line 2b. to 
3 lb. above this admission pressure. This line will 
obviously cut the expansion curve in the point corre- 
sponding to the total volume of the new high-pressure 
cylinder, and its clearance must be set off in the 
same way as that of the other cylinders. In cases where 
two equal cylinders are to be added, each receiving 
its steam direct from the boilers, this volume of course 
represents the sum of the volumes of the two new 
cylinders, The question as to whether it is better to 
adopt two new cylinders, with or without quadruple 
expansion, or one new cylinder over the original high- 
pressure cylinder, or one over the original low-pressure 
cylinder, must be decided on the merits of each particular 
case, and depends of course chiefly on the ratio of the 
volumes of the original two cylinders. Having settled 
upon a trial volume for the new high-pressure cylinder 
and drawn in the admission, exhaust, and compression 
lines of the three cards by experience, it will lead most 
rapidly to a solution of the problem to first of all check 
the total indicated horse-power, as the factor, with which 
the original pressure of the indicated horse-power reduced 
to hs Wetaeenen piston is multiplied in order to deter- 
mine the mean pressure of the expansion curve, is but an 
empirical one. The total indicated horse-power does not 
vary much—within reasonable limits—however it may be 
subdivided or shared between the cylinders. These trial 
cards represent the mean between the top and bottom cards 
of the engine after the alteration, and the indicated horse- 
power can be calculated from them in the usual way, the 
number of revolutions having been determined upon at the 
outset. Should the power come out too high or too low, then 
the cut-off volume v, in the new high-pressure cylindér 
must be altered and a new curve traced until the desired 
power is arrived at. The work in the two engines can 
then be equalised by adjusting the three cards in such a 
manner as to give the required mean pressure in each. 
The next operation is to ascertain the initial loads on the 
piston-rods and crank pins, and find whether they are 
within the limits of stre’ of the former, and the proper 
working pressure for the ings of the latter, say about 
450 1b. per square inch. It is scarcely necessary to observe 
that the load for any point of the stroke is found by 
measuring the pressure from the top of the card corre- 
sponding to the stroke in question—either top or bottom 
—to the bottom of the return stroke card, which may be 
called the “load pressure,” adding or subtracting the 
weight per square inch of piston area of the piston and 
rods, for the top or bottom card respectively, and multi- 
plying the pressure thus arrived at by the area of the 
piston in square inches, The load pressures become 
negative from the point where the expansion or release 
portion of the card cuts the compression line of the 
return stroke card. The loads thus ascertained, how- 
“ require to be ao for the momentum ae 

e pisto) iston-rods, and connecting-rods, as thi 
materially modifies them, especially, of course, in the low- 
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constructed by the w Ship- 
building Company. Messrs. 
Manuel and ’s patent 
stuffing-box can be very advantageously applied between 
the high-pressure and low-pressure cylinders, The paper 
contained the following table :— 


Table of values of n log. v for constructing the expansion curve 


of the equation p vo" = p, v,"for n = 1°2, 
For v= 2, n log. v = 0°361236 | For v = 15, n log. v = 1°411308 
3 ‘B72544 16 1°444944 
4 0°722472 17 1°476540 
5 0°838764 18 1°506324 
6 0 19 1°534500 
7 1014120 20 1°561236 
8 *083708 25 1°677528 
9 1°145088 30 1°772544 
10 1°200000 35 1°852884 
Il 1°249680 40 1922472 
12 1°295016 45 1°983852 
13 1°336728 50 2°038764 
14 1°375356 





The discussion was opened by Mr. Seaton, who 
with the author that the best position for the tandem 
cylinder is on top of the low-pressure cylinder. There 
were, however, conditions which sometimes prevented the 
best position from being adopted. Thus on one occasion 
having to alter an engine, he spent a good deal of time and 
made many calculations todetermine the best position of the 
new cylinder, and then found that he might have spared 
himself the trouble, as the cook’s galley was right over the 
high-pressure cylinder, so that he was compelled to go to 
the low-pressure cylinder. He was dis to approve of 
Mr. Cole’s diagram, because it approximated to practice. 
Ideal diagrams were often pre and calculations made 
of the mean pressures which ought to be got, but some- 
how the ts obtained when the engines went to sea 
never did accord with these theoretical prognostications. 
A pressure of 450lb. on the square inch was too much for 
crank pins, much less journals, As a rule journal bear- 
ings were made much too short in marine engines, and this 
was a common cause of hot bearings. Experience went to 
show that as soon as economy of fuel was considered, it was 
satisfactory to know that the tandem triple e ion 
engine was just as good as the three-crank engine. It 
realty was not of much importance whether both engines 
did the same amount of work. Manuel's stuffing box was 


a very and satisfactory arrangement. 
Mr. MacFarlane oe spoke favourably of Mr. Cole’s 
curves, and dealt at muc 


length = the influence of the 
obliquity of the connecting rod. He caused a great deal 
of amusement by attacking the tendency which exists in 
the present day to use formule for very simple calcu- 
lations, stating that not long since he received, in reply to 
an examination paper question, no less than six pages of 
foolscap filled with sines, cosines, and log. a in 
calculating the stresses on a three-legged stool. He added 
materially to the value of the discussion, and succeeded 
after being unconsciously amusing in explaining a 
diagram relating to the effect of the inertia of the moving 
of an engine, To this we shall refer in another 
im ion. 
Mr. Manuel, of the Peninsular and Oriental Company, 
said that the proper place for the tandem cylinder was on 
top of the low- cylinder, and that although the 
three-crank engine apparently worked more sweetly than 





Germanic had four cylinders and two cranks. The Pacific 
Company’s steamer Iberia had three cranks, The City of 
Berlin had two cylinders and two cranks, Strange to say, 
the Germanic had the last variation in moments, The 
City of Berlin came next, and the Iberia was the worst 
of the three. It would be possible, by adjusting the grades 
of expansion for the purpose, to have them all alike. 

Mr. Cole, in his reply, explained that his curves did 
not pretend to theoretical precision. They were intended 
to meet practice. They were calculated on the basis of 
seventeen expansions and a condensation in the cylinders of 
30 per cent. of all the steam generated. In speaking of 
450 lb. on the square inch he referred to crank-pins, not 
to journals. As to foretelling what would take place in 
an engine, no one could predict what would take place, or 
what kind of diagram would be got from a double-cylinder 
engine, any more than we could if dealing with a single- 
cylinder engine. 

The next paper read was by Mr. J. F. Hall, on “ Flexible 
Crank and Propeller Shafting in Lieu of Rigid Shafting 
for Marine Propulsion.” This paper was a description 
of Hall and Verity’s shafting and couplings, a full illus- 
trated description of which will be found in our impres- 
sion for the 6th November, 1885. One of these shafts, 10in. 
diameter, has been at work since Christmas in a steamer 
which — gave a great deal of trouble with her 
crank shafts, and is giving every satisfaction. 

The tenor of the discussion may be gathered from Mr. 
ey reply. Mr. psig made remarks to the effect 
that couplings were ly necessary, as most propeller 
shafts a in themselves flexible. Mr. Hall said certainly 
he was aware that propeller shafts were in themselves 
flexible, but it was at the expense of the material of which 
they were made. A cane or pole was flexible, but if 
it were constantly rotated and twisted, combined with 
sundry rude shocks, it would soon give way; and he took 
it that it was far preferable to allow a propeller shaft to 
be flexible tough a ball coupling than through its own 
material, and in this Mr. Parker agreed with him, and 
considered the flexible crank a good thing. He had 
demonstrated to them that the theory, at any rate, was a 
correct one. Mr. Seaton had said he did not consider the 
flexible crank would be necessary in strong ships with a 
heavy solid bed-plate; but all ships were not strong 
and not heavy solid bed-plates, hence cranks were 
constantly breaking. The couplings had been working 
for over two years, and had never made the slightest noise. 
In reply further to Mr. Seaton, Mr. Hall thought the 
attention required to keep these couplings in order would 
be infinitely lesa than that required to line up the bearings 
without them. A short time ago he brought this coupling 
and crank shaft under the notice of one of the leading 
marine engineers of the country, who was also a 
shipowner, and he had given him this extraordinary 
answer: “It is perfectly right, but I would not put it into 
any ship of mine; because if I did, and my men got to 
know they had a flexible crank and propeller shaft on 
board, they would neglect to line up and look after the 
—— ” He considered this the most absurd argument 
he ever heard. It was the notorious neglect of the 


agreed | lining up of the bearings that he was trying to obviate. 


Mr. Martell had made remarks to the effect that ships did 
not warp and twist at sea; yet Mr. Martell’s own papers 
read the day before, on the progress of steel for shipbuild- 
ing purposes, stated that the same strains which would 
b an iron vessel would break or change her form, and 
that “those who sailed the ships pointed out to us on the 
inside where water had poured in at the sides of the butt 
straps in a fan shape sufficient to endanger the safety of 
the ship, when she was labouring and straining in a heavy 
sea,” e object of the paper had been to show that they 
must have flexible shafts in flexible ships. 

The evening concluded with a Paper by Mr. A. G. 
— on “A New System of Steering Gear and 
Rudder Strains Recorded by it.” 








LIVERPOOL ENGINEERING SociETY.—The usual fortnightly meet- 
ing of this Society was held on Wednesday, the 21st inst., at the 
Royal Institute, Colquitt-street; the vice-president in the chair. 
A paper by Mr. E. G. Ferber, entitled ‘‘ Wasting in Marine 
Boilers”—with some curious instances—was read by the author. 
Sone a be a ? his remarks —_ —— to re 

les an ies of engineers, as as the expense 

owners, coud ty the strange freaks of corrosion in marine boilers. 
He then refi to the recent researches in connection with the 
anti-corrosive properties of iron v. miid steel, in which it was found 
that mild steel—the material now coming into general use for 
boiler construction—was much more liable to corrosion than iron 
and stated that in his opinion the anti-corrosive properties, as well 
as the strength and ductility, of the material ought to be con- 
sidered in deciding the material to be used in the construction of 
boilers, as otherwise, in the absence of a means of preventing the 
corrosion, steel boilers must have shorter lives than iron ones. 
The author next described several “‘ appliances” and “‘ fluids” now 
in the market for preventing corrosion, and remarked that, as far 
as his experience went, their novelty gen: exceeded their use- 
fulness. The “‘ ” and zinc slabs were then treated of, as 
well as a certain make of “‘ fluid,” which had done its work well as 
a scale preventer, although it had failed to stop the corrosion, 
which was of a curious and local character. The “Bower Barfft 
rustless ” was then referred to, and he instanced several 
cases in which iron brackets treated by this process had been used 
in marine boilers, and stated that after twelve months’ trial they 
showed no signs of corrosion, although the stays which were 
attached to them had suffered slightly. In conclusion the author 
described in detail some curious and unaccountable instances of 
corrosion and wasting in boilers in which none of the appliances 
referred to in this paper would in his opinion have been of any 
avail in preventing. 
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- PRIVATE BILL LEGISLATION. 


Ex cr information based upon the latest official returns, as to p 


the position in which the Private Bills of the session stood in 
the House of Commons at the adjournment for the Easter recess, 
will be of service to such persons as are concerned in any of 
these measures, and probably of some interest to many others, 
So far, only ten Bills have received the Royal Assent, viz.:— 
Beaconsfield, Uxbridge, and Harrow Railwa: (Abandonment), 
Bristol (Tottenham Bridge), Edinburgh University Buil 
Extension, Forth Bridge Railway, Highgate and Kilburn Open 
Spaces, Listowel and Ballybunion Railway, Metropolitan 
Markets, Scottish Union and National Insurance Company, 
Southampton Docks, and West Riding (Police Superannuation) 
Bills. 

A third reading in the Commons has been given to the Ashton- 
under-Lyne Improvement, Barnet District Gas and Water, 

idli Gas, Burgess Hill Water, Cleator and Workington 
Junction Railway (No. 1), East and West Yorkshire Union Rail- 
ways, Great Northern Railway, Kirkcaldy and Dysart Water, 
Liverpool Corporation, Liverpool United Gas, London and 
South-Western Railway; London, Brighton, and South Coast 
Railway ; London, Chatham, and Dover Railway; Loughborough 
Local Board, Manchester Ship Canal, Marple Local Board Gas, 
Midland Great Western of Ireland, Midland Railway, Nuneaton 
Gas, Pewsey and Salisbury Railway; Radatock, Wrington, and 
Congresbury Junction Railway (Abandonment); Seacombe, 
Hoylake, and Deeside Railway; Solihull Gas, Uxbridge and 
Rickmansworth Railway, West Durham and Tyne Railway, and 
Wrexham Gas Bills. A a WE eh 

Having passed safely through the Commi stage, the 
following measures have been reported to the Commissioners, 
and await third reading:—The Accrington, Clitheroe, and 
Sabden Railway ; Bray and Enniskerry Light Railway, Bridge- 
water Railway, Brighton and Dyke Railway ; Dublin, Wicklow, 
and Wexford Railway ; East and West India Dock Company ; 
Glasgow Bridges, Great Western Railway, Hillhead and Kelvin- 
side (annexation to Glasgow), Leicester tion Water; 
London, Tilbury, and Southend Railway ; Morecambe Tram- 
ways, North Pembrokeshire and Fishguard Railway, Ripon 
Corporation, St. Helens and Wigan Junction Railway ; Scinde, 
Punjaub, and Delhi Railway ; Sidmouth Water, Sligo and 
Bundoran Tramway (Release of Deposit), Southend Local 
Board, South Shields Gas, and Sutton and Willoughby Railway 
(Mablethorpe Extension) Bills. 

The Bills standing at the second reading stage simply, or 
passing through Committee, are naturally still numerous, viz., 
the Docks and Railway, Belfast Main Drainage, Brighton 
Corporation (Loans), Bristol Corporation Docks, Bute Docks 
(Cardiff) Further Powers, Cambridge University and Town 
Water, Clyde Navigation, Cricklewood, Kilburn, and Harrow- 
road Tramways ; Dundalk Gas, Eastbourne, Seaford, and New- 
haven Railway , East London Water, Folkestone, Sandgate and 
Hythe Tramways ; Guildford Corporation, Halifax High-level 
and North and South Junction Railway, Harrow and Stanmore 
Railway, Lambeth Water, ire and Ayrshire Railway, 
Leamington Corporation, Lee River Pollution, Leeds Com; 
Air Power Company, Leeds Hydraulic Power Company, London 
Street Tramways Extension, Lynton Railway, Manchester, 
Sheffield, and Lincolnshire Railway, Mersey Railway, Metro- 
politan Board of Works, Midland and South-Western Junction 
Railway, Nelson Local Board, Newport (Monmouthshire) Gas, 
North Metropolitan Tramways (1 and 2), Nottingham Suburban 

i Dev Extension Tramways, Ports- 


Southwark and Vauxhall Water, 
Stapenhill Bridge, Swansea Harbour, Taff Vale Railway, and 
Torquay Harbour and District Bills. 

The Bedford and Peterborough Railway, the Cleator and 
Workington Junction Railway (No. 2), Eastern and Midlands 
Railways, London, Chatham, and Dover, and London, Brighton, 
and South Coast Railway Companies; Metropolitian Street. 
Improvements Act (1877) Amendment; South-Eastern Railwa: 
Bills, were withdrawn at different stages; the Felixstowe Rail- 
way and Dock, the Leicester Extension, the Lincolnshire 
Marshes and East Coast Railway, and the Louth and Maple- 
worth, Sutton and Willoughby Railway, were rejected in com- 
mittee, while the Felixstowe, Ipswich, and Midlands Railway, 
and the North London Tramways, failed through the Standing 
Orders not being dispensed with. 

The Select Committee on the Metropolitan Water Bills at the 
first sitting a fortnight since passed the South Lambeth Company’s 
Bill, ing, however, their decision on the question of how the 
new capital id be issued, and on the next day they took the 
same course with the Southwark and Vauxhall Bill, the object 
of which is to extend the district supplied by the company to 
Putney, Mortlake, Petersham, and the higher-lying districts of 
Se — to ng we various reservoirs Pash @ num- 

mains pipes. The company proposes to power to 
raise additional capital to the amount of £250,000. Their un- 
issued capital amounts at present to £112,000; but the cost of 
the works absolutely is on the whole £185,000. 
According to the estimate of the Local Government Board, the 
average annual outlay of the company on new works was £22,500, 
so that the unissued capital of the company would be used up 
in a very few years, and none of it would be available for the 
purposes of the present Bill, which was practically the same 
as had been before Parliament last year, but which had not passed 
the House of Commons for want of time. An awkward diffi- 
culty existed as to certain dust-sifting yards near the company’s 
filter-beds, which the Local Government Board had condemned as 
a to health, but it is understood Aap the matter has 

n arranged in a satisfactory manner. next Bill taken u 

by the Committee was that of the East London Company, which 
proposed to raise additional capital to the amount of £300,000, 
at a rate of interest not exceeding 4} per cent., for the construc- 
tion of various classes of new works, including new mains and 
pipes, and pumping station and reservoir at Waltham, and a 
diversion of the River Lea at Chingford. It was explained 
to the Committee that if the company raised £300,000 
on the basis of its paying the maximum dividend at present 
paid by the company, it would cost £22,500 a year; but 
if they took the interest at, say, 4 per cent., the amount 
required would be only £12,000, which would effect a savin 
to the public, in this form of raising the capital, of £10,500. 
After two or three sittings for evidence the Committee decided 
to pass this Bill also, subject, however, among other things, to the 
insertion of a clause to the effect that from and after the expira- 
tion of two years from the passing of this Act there sh be 
carried to a sinking fund in each year such percentage on the 
ee ee — issued under this Act as shall be 
equal to the excess o: av percen of the dividend or 
interest paid for that year on ail the ma of the company, 
whether share or borrowed, above the interest of the debenture 
stock issued under the Act, including income-tax on sych 





interest, such sinking fund to be held and applied by the Cham- | 


berlain of the City of London, as trustee, for the purpose of 
uu ing and extinguishing the share capital of the company, 
and for such other purposes for the benefit of the public as 
Parliament may from time to time determine. A similar clause 
it was intimated would have to be inserted in the Lambeth and 
Southwark and Vauxhall Bills. The proceedings were then 
adjourned to Friday, in order to enable the parties to consider 
the decision of the Committee. After a few days’ adjournment 
to enable the companies to consider what steps they would take 
in reference to the terms upon which the new capital was to be 
issued, Mr. Pember, on behalf of the companies, said they were 
unable to take their Bills upon the condition of a sinking fund, 
as proposed by the Committee, if the clause were to be retained 
unmodified. The companies were fully aware of the gravity of 
such a resolve, and they therefore asked for a further adjourn- 
ment to an early day after Exster to enable them to pre and 
submit a proposition which they hoped would satisfy the Com- 
mittee, and yet at the same time not cripple the companies. 
This application was opposed by Mr. Littler, on the ground that 
the promoters had already had sufficient opportunity to con- 
sider the question. The Committee agreed to a postponement 
until the first Wednesday after the Easter recess, probably 
May 5th, when they would be glad to hear any suggestions for 
the amendment of the clause relating to the sinking, provided 
that the general principle laid down by the Committee in that 
clause were adhered to. 
The Hyde Park Corner Improvements Bill has been passed by 
a Commons’ Committee, and aiso the Great Western Railway 
Company’s Bill for carrying out numerous small works at various 
parts of their system, to acquire certain smaller lines, to enter 
into working agreements with other companies, and for other 


urposes. 
' Among the schemes that have become unopposed, and have 
therefore been passed in the Commons, are the East and West 
India Dock Bill, dealing with the financial affairs of the company; 
the Rotherham and Bawtry (extension of time) Bill; the 
Metropolitan Commons’ Provisional Order, Southampton Docks, 
Edinburgh University Buildings Extension ; London, Tilbury, 
and Southend Railway; Morecambe Tramways ; Barnet District 
Gas and Water ; and Seacombe, Hoylake, and Deeside Railway 
Billa) The last mentioned scheme authorises the company to 
construct five short lengths of extension railway in the parishes 
of Bidston and Wallasey, to improve the approaches to the 
Birkenhead Docks, and to provide for a working arrangement 
with the Wirral Railways already authorised Parliament. 
Additional capital to the amount of £140,000 is sought to be 
raised, with power to borrow £46,600. The Bill was supported 
by Sir Douglas Fox, engineer to the Mersey Railway. The 
following Bills have also become unopposed in the same House :— 
The Ormskirk Railway Bill, yf wr tog acompany for making 
a railway from the Liverpool, Southport, and Preston Junction 


Railway at Shirdley-hill Station to Ormskirk, with powers to | weeks’ time. 


enter into working arrangements with other companies ; the 
Mersey Railway Bill, to authorise the company to extend their 
railway in Liverpool to the old Haymarket, and their railway at 
Tranmere, Bi and for other purposes ; and the St. 
Helens and Wigan Junction Railway Bill, to enable the company 
to make a new railway to connect their authorised line with the 
Wigan Junction Railway and other short railways, and an ex- 
tension railway from St. Helens to the Cheshire Lines Railway 
near Walton-on-the-Hill ; Brighton and Dyke Railway ; Rowley 

is and Blackheath Gas; Sidmouth Water; Exeter, Teign 
Valley, and Chagford Railway ; West of Ireland Steam Tram- 


~ | ways (abandonment of Sligo and Bundoran Tramway); Bray 


and Enniskerry Light Railway (Lords); Dublin, Wicklow, and 
Wexford Railway (Lords) ; North Pembrokeshire and Fishguard 
Railway ; Barry Docks and Railways; Taff Vale Railway ; 
Dublin, Wicklow, and Wexford Railway Bills, &c. On the other 
hand, the North London Tramways Bill has broken down through 
non-compliance with Standing Orders. 

The second reading of the Gravesend and Northfleet Docks 
and Railways Bill, which is being revived, as explained last 
week, has been deferred. 

At the last sitting of the Select Committee on the river Lea, 
Mr. Eachus, engineer to the Edmonton Board of Health, traced 
the pollution of the river to the action of the various water 
companies since 1867, when they began to draw off larger quan- 
tities of water; and he advised that the companies should be 
required to largely increase their reservoir storage capacity. 

The Midland and Central Wales Junction Railway ; Crickle- 
wood, Kilburn, and Harrow-road Tramways; North Metro- 
politan Tramways (No. 2), Bute Docks, London Street Tramways 
Extension, and Manchester, Sheffield, and Lincolnshire Railway 
Bills have been read a second time in the House of Commons. 
Among others, the Forth Bridge and Railway and London 
Central Markets Bills have received the royal assent. When 
the rcapies pres. Kilburn, -— Pore 
came up and passed second ing, Mr. Bolton proposed to refer 
it to a Belect Committee, on the ground that under the present 
system tramways were governed by no common principle, and 
in the interest of the public with d to the maintenance of 
the roads in a good condition, and other matters, some changes 
ought to be introduced. For this it was desirable to 
have this and other tramway Bills it with by a hybrid Com- 
mittee, more especially as before long the power of purchasing 
after twenty-one years would come into force on the part of 
local authorities. Mr. Courtney admitted that it would pro- 
bably be necessary to revise the Act of 1870, and a hybrid Com- 
mittee might be desirable to deal with the whole subject; but 
he opposed a Committee being appointed upon this Bill, as it was 
not exceptional in character, and the time had not arrived for a 
general consideration of the Act. After a brief debate the 
motion was withdrawn, and the North Metropolitan (No. 1) 
Bill was also read a second time. On a subsequent day a 
similar motion in Mr. Bolton’s name upon the London Street 
Tramways Extensions and North Metropolitan (No. 2) Bills was 
withdrawn, and both Bills were read a second time. Mr. 
however, announced that on an early day he would move for a 
Select Committee to inquire into the general subject of tramway 
companies and the principles of tramway management. 








THE ROYAL ALBERT DOCK. 


On Friday morning last a blasting o ion on a scale 
was successfull iormed ot Honk Woolwich in the Hora 
Al k, wi its accomplishment was the demolition of a 


wall of the north-east angle, which has hitherto formed of 
the main wall enclosing the Galleons Basin, and which ‘bad to 
be removed in order to give free access from the new entrance 
into the basin, and so into the Royal Victoria and Albert Docks. 
to be demolished was about 520ft. long by 
originally a breadth of 5ft. at the top and 


by blasting with gelatine dynamite, of which 
have been fired within the last four months, 


The top of the wall was 6ft. above Trinity high water, and the 
mass of concrete to be demolished on Friday last was about 
7850 tons. The whole of this was illustrated in the columns of 
THe ENGINEER a few weeks “go. 

To appreciate the great difficulty of the task that has been so 
satisfactorily accomplished, it must be borne in mind that not 
only had this enormous mass of masonry to be removed without 
injury to other portions of the dock and to buildings and works 
on shore in its immediate neighbourhood, but it was necessary 
also that the heavy business of the dock should in no wise be 
interrupted. With a view to this, Good Friday, ordinarily a 
light day as regards traffic, and the hour of 6 a.m., at which 
time no vessel would be in the basin, were fixed upon for the 
firing of the ge In rear of the whole length of the wall 
was a cutting about 10ft. wide, and in this cutting was 
8ft. of water. Beyond this was a bank of earth about 24ft. 
wide at the top, 50ft. wide at the bottom, and 40ft. high. The 
face of this bank next to the wall was rivetted with timber piles 
about l4in. by l4in. driven into the gravel about the level of 
the bottom of the wall. Along the front of these piles and the 
rear of the wall, walings were placed with horizontal struts 
from one waling to the other, in order to resist the bydraulic 
pressure on the wall. At either end of the wall, where it met 
the side walls of the dock, a number of holes had been bored 
from top to bottom of the wall at intervals of about 20in., on 
the system, to use a convenient illustration, of the perforation 
surrounding the postage stamp. These holes, which extended 
from the rear of the wall to within a few inches of the face, 
and were uncharged, were, as with the postage stamp, for the 
purpose of permitting the shattered material to detach itself 
from the side walls without injury to the latter. For the blast 
on Friday 2900lb. of gelatine dynamite, manufactured by 
Messrs. Nobel's Explosives Company, were employed. This was 
distributed in 1430 holes in charges varying from 6 lb. to 4 ]b., 
the heaviest charges being at the bottom of the wall and the 
lightest at the top of the wall. 

At 5.30 a.m. Friday launches conveyed the guests from the 
India to the scene of action within the limits of the basin. At 
5.45 a warning bugle was sounded to enjoin all workmen and 
others to withdraw from the vicinity of the doomed structure. 
Other bugles were sounded at 5.50 and 5.55, and then at six 
o'clock a small cartridge having been fired, Mr. Sandeman, at the 
south-east end of the basin, touched the button that fired by 
electricity and simultaneously all the charges embedded in the 
concrete wall. effect was instantaneous; with little or no 
noise—less, indeed, than was produced by the firing of the 
aingle cartridge a moment previously—the u portions of the 
wall were lifted a few feet into the air and then fell into the 
water ; the lower, and greater part of the structure, that beneath 
the surface, had simply subsided, crumbled to the bott A 
great wave rose and surged down the basin, but quickly subsided. 
The new entrance and berths will be thrown open in six 








Referring to the transmission of the shock resulting from the 
explosion, Mr. P. Gellatly writes to the Zimes from Loughton, 
Essex, April 24:—“ Although you state in the description of the 
blasting operations at the Koyal Albert Dock on Friday last that 
it was effected with ‘little or no noise—less indeed than was 
produced by the firing of the single i a moment pre- 
viously ’"—it may be interesting and instructive to know that the 
noise of the explosion was distinctly heard here, and its accom- 
panying wave caused the shaking of our windows. This was 
against the wind and at a distance of about nine miles from the 

t. No doubt the sound was carried to a much greater 
F Yang I only trouble you with these remark as you empha- 
size the fact that the noise at the locus in quo was so slight.” 








ee COMPETITIVE TRIALS OF 








THE THIRLMERE WATERWORKS.—With the recent improvement 
in the weather the works in con ion with ra 





as to the conduct of 
the numerous navvies employed on the works, ; 
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RAILWAY MATTERS. 


xr week the Cardiff Corporation will formally cut the sod of 
sale Taff Vaur waterworks. The new railway has been cut for 
two miles out of the six needed by the contractor. 
Tux gold medal—Inventions Exhibition—steam tramway engine, 
made by Messrs. Merryweather and Sons, of London, has been 
vappuied to the North London Steam Tramway Company. 


Tue new bridge of the London, Chatham, and Dover Railway 
Company has been tested with a large number of locomotives 
during the past few days, St. Paul’s Station is nearing com- 
pletion. 

Tunis week the girders are being a upon the bridge connecting 
Cyfarthfa Works with the main line, tions are on foot 
also for the new station at Cardiff. The new bridgework there 
has been carried out in a most creditable manner, and is massive 
and ornamental, 

A rast goods train running from Manchester to Grimsby broke 
down a few days ago while passing through Woodhouse, near 
Sheffield. The accident was caused by an axle of a truck breaking, 
causing & couple of wagons to be thrown off the rails. The rae 
was going at great speed, and it is considered very fortunate that 
greater damage was not done. 

ApovT a quarter of a million persons crossed the Mersey between 
Liverpool and Cheshire on Easter Monday—210,000 by means of 
the ferry steamers and 40,000 by the railway under the river. The 
number who sailed between Liverpool and Wallasey ferries was 
123,000, and between Liverpool and Birkenhead 53,000. The 
numbers are greatly in excess of those of last year. 

Ir having been considered undesirable that there should exist in 
Birmingham two separate bodies of traders dealing with the rail- 
way rates question, the organisation known as the Birmingham 
Committee of Railway Traders has met under the presidency of 
the Mayor, and decided to dissolve their organisation, but to amal- 
amate with the Birmingham and District Railway and Canal 
Rates Association, so as to form a strong representative association. 

Tue Girvan and cao ag Railway Company sought, in their 
Bil) considered last week by a Committee of the House of 
to obtain running powers over the Glasgow and South-Western 
Railway from Irvine to Kilmarnock, with a view of admitting the 
Caledonian Company, in competition with the Glasgow and South- 
Western Company, over the line of the latter, enable the 
former to make working arrangements for through traffic from the 
Portpatrick Railway. This permission was refused, and the 
rimary object of the promoters was thus defeated. The Bill, an 
ar as relates to the financial powers of the company, and the 
extension of time connected therewith, has been approved by the 
Committee, who devoted two days to its consideration. 

Tur Yuma Sentinel of Arizona says:—A train of cars is plainly 
heard on the line of the Atlantic and Pacific Railroad at The 
Needles for a distance of 78 miles to a place called Cottonwood 


Island, The discharge of the sunrise gun at Fort Mohave can be | by 


plainly heard at Colorado Caiion, a distance of 100 miles 
can be ers: i 
Colorado for a 
one end shouts ‘‘ Bob!” the man at the other end can 
the echo. The whistle of a Colorado steamer can be hi from 
El Dorado Caiion to Weaverville, the head of navigation, a dis- 
tance of 78 miles, and if somebody tumbles a rock over the preci- 
ice at Lee’s Ferry you can plainly hear the echo down the river at 
eaverville, a distance of 36 miles. 

Tue railway accidents during F in America are classed 
as to their nature and causes as follows by the Railroad Gazette :— 
Collisions: Rear, 21; butting, 7 ; crossing, 4. Derailments: Broken 
rail, 11; broken frog, 1; broken switch rod, 1; ing of _ 
4; broken wheel, 4; broken axle, 4; broken coupling, 2; acciden' 
obstruction, 1; cattle on track, 1; wash out, 4; Tand slicle, 2; snow 
or ice, 8; misplaced switch, 6; runaway engine, 1; unexplained, 11. 
Uther accidents: Boiler explosion, 1; en lel rod, 4. 
Total number of accidents, { Of the collisions five were caused 
by trains breaking in two, four by misplaced switches, one each by 
snow, bya flying switch, by a mistake in orders, and by failure 
to use si . One was maliciously caused, the train wrecker 
starting an engine which had been left alone on the track. 

CONCERNING the United States railway gauge a correspondent 
writes :—An ees aoe will be accomplished on May 31 
and June 1 in the United States, when the gauge of the Southern 
railways will be c to the Northern or per aed pow The 
uniform gauge will be 4ft. 9in., which is consid more con- 
venient. Nearly 13,000 miles of railway will have to be changed 
in about twelve hours, and without interruption to the running of 
many of the important trains, even on the day the change takes 
place. The change of gauge will effect almost every railway south 
of the Ohio and Potomac rivers, the extent of in the various 
Southern States being distributed as follows :—Georgia, 2413 miles; 
Tennessee, 1886 miles; Alabama, 1803 miles; South Carolina, 1320 
miles; Florida, 1250 miles; Kentucky, 1118 miles; Virginia, 981 
ei North Carolina, 960 miles ; Mississippi, 776 miles; Louisiana, 

les, 


THE following dates of the introduction of railways in the 
various countries from 1825 to 1860 are given by the Scientific 
American :—England, September 27th, 1825; Austria, September 
30th, 1828; France, r 1st, 1828; United States, December 
28th, 1829; Belgium, May 3rd, 1835; Germany, December 7th, 
1835; Island of Cuba, in the year 1837; Russia, April 4th, 1838; 
Italy, September, 1839; Switzerland, July 15th, 1844; Jamaica, 
November 21st, 1845; Spain, October 24th, 1848; Canada, May, 
1850; Mexico, in the year 1850; Peru, in the year 1850; Sweden, 
in the year 1851; Chili, January, 1852; East Indies, April 18th, 
1853; Norway, July, 1853; Portugal, in the year 1854; Brazil, 
April 30th, 1854; Victoria, September 14th, 1854; Colombia, 
January 28th, 1455; New South Wales, September 25th, 1855; 
Egypt, January, 1856; Middle Australia, a 2lst, 1856; Natal, 
June 26th, 1860; Turkey, October 4th, 1860, 

THE death a few days ago of a railway veteran is recorded by 
the Indicator and West London News, which says:—‘* Many of 
our will regret to hear of the death of Mr. John Thom 
son, for many years an engine-driver on the Great Western - 
way, at the age of seventy years and eight months. Thomp- 
son was born in Walbottle, one of those Northumbrian colliery 
villages where George yy passed his earlier years. He 
came up to London with a locomotive from Hawthorn’s works at 
Newcastle. The line when completed was opened for traffic to 


d 
Maidenhead by running the first train; to Twyford, and 
afterwards to Reading. In 1845 he left the Great 
went on the Norwich Railway. Ten weeks af 
were in requisition for the opening of the Londo 
South Coast line from Brighton to Hastings. In 
the Eastern Union Company, to drive from Ipswich to Bury St. 
Edmunds, Then he went to the Northern of France Railway, and 
helped, under compulsion, to build and afterwards to pull down the 
barricades of the French Revolution of 1848. At this juncture, Mr.— 
now Sir Daniel—Gooch, then locomotive superintendent of the 
Great Western Railway, induced him to return. In the accident 
at Oxford in 1882 his leg was broken. He retired from the com- 
pany’s service in his sixty-seventh year, with a handsome pension, 
altogether unsolicited on his and ing testimony to the 
esteem in which he was held by the chief officers of the Great 
Western Railway. Thompson was the first driver of the 
Flying Dutchman, which practically proved the claim by Brunel of 
the superiority of the broad gauge for trains at a ps, ets weaes The 
journey to Exeter previously occupied five and a- ours, but 
Dutchman reduced it first to five, then to four and a-half, and 
pegs Chota and —— hours for the 194 miles, attaining on 
part of the line a speed of 81 miles an hour,” 
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NOTES AND MEMORANDA. 


AccoRDING to Ryland’s returns the total number of furnaces 
built March 31st, 1886, in Great Britain was 859; total number of 
furnaces in blast on March 31st, 1886, 421; decrease in the 
number of furnaces built since December 31st, 1885, 26; no 
alteration in the number of furnaces in blast since December 31st, 
1885, 0; furnaces blown out since December 31st, 1885, 19. 

M. Drevterarr has been inquiring why there is so much sulphur 
in stone coal, and why there is so little of free alkaline carbonates 
in the ashes. For this purpose he has analysed the surviving 
species of the families of the coal plants, particularly the Equise- 
taceze, and has found in them a greater than usual rtion of 
sulphuric acid. Hence, the American Engineer aw Mining 
Journal says, he deduces, as the answer to his questions, that the 
coal plants were more highly charged with sulphur than most exist- 
ing plants, and that for that reason their alkaline constituents 
assumed the forms of sulphates instead of carbonates. 

Mr. OC. ENGLER says solid bodies, such as soot, hy and 
wood charcoal, which evolve no combustible gas when eated, are 
incapable of producing an a or even of extending a flame, 
when they are dispersed through air as a cloud of fine dust. 
Heating the air previously to 300 deg. makes no difference. 
The addition, however, of a combustible gas, in proportion too 
small to form by itself an explosive mixture with the air, causes the 
flame to extend through the entire mass with explosive rapidity. 
On the other hand, powders capable of yielding a Tombustible gas, 
such as coal and flour, can by themselves form explosive clouds. 

A NEW method of estimating the heat of combustion of coal and 
organic compounds is descri by MM. Berthelot and Vieille, in 
the Ann. Chem. Phys., and the Journal of the Society of Chemical 
Industry. The authors propose burning the substance in pure 
oxygen com under seven atmospheres. The combustion is 
effected in a shell of special construction placed in the calorimeter. 
For determinations of the heat of combustion of coal, a or 

us substances, the ignition is effected by means of a 
metallic thread heated to redness by an electric current, The 
combustion is complete in a few seconds. If the substance to 
be burned is a liq it is mixed with silica or other inert material 

ignited in a similar manner. The shell is so constructed that 
the calorimeter requires only a small amount of water for filling. 
A shell holding to 250 cc, requires 550.cc. of water. The calori- 
metric determination is made in 3 to 4 minutes, whilst the usual 
methods require from 15 to 20 minutes. 
aguune—-devteeh andiabecuaiiien b an tepaciens praatiech paeiions 
or fue! ing is an important practical problem 
which has yet been ye. partially solved. The great obstacle has 
been the of water which it contains. It is stated, 
however, that M. Pellet has succeeded in devising for the Fives- 
Lille Company a system of dealing with the material. This result 
is obtained by a aes Seen of the pieces of cane in a 
special apparatus, whereby after-compression of the material 
presses of any convenient kind may be 
ial is formed into bricks by 


com ma is the addition of 
powdered fuel, ashes, or lime. 
ited as a remarkable i 


The Scientific American says it is 
a le anne Oe See <a 
reacting upon original value e material, that conver- 
sion of waste sugar-cane into a useful fuel will render ible a 
special treatment of the cane, which will result in simplifying pro- 
cesses, saving labour, and increasing the yield of the raw article. 

THE question whether electro-magnetic forces may not have 
demonstrable action on natural, as well as polari ight, has 
been lately taken up by Herr Sohncke ( Wied. Ann. 2.) id- 
ing idea was this :—It is known that two i ight rays from 
the same source, meeting at a sufficiently acute angle, interfere 
most if they are po! parallel, ard not at all if polarised at 
right angles to each other. Now, natural rays of light from the 
same source behave, in regard to interference, quite like parallel 
polarised rays ; and it seemed likely that two such rays would lose 
their power of interference if the direction of vibration—or greater 
ellipse axis—of one of them were turned round by electro-magnetic 
forces 90 deg. relatively to the other, for in this case the two rays 
would behave like two polarised at right angles to each other. 
This was effected in a way he describes. Nature says it 
that the same thing was done some years ago by Professor Abbe, 
using with natural light the na rotation of a right-and-left 
quartz instead of wee tag ooeg and this before unpublished 
method is also developed by Herr Sohncke, who describes a new 
interference experiment with natural light. 

Since Graham’s time it has been generally accepted that thin 
parchment = is the best material for a pore er A variety of 
substances have been experimented with lately by Herr Zott in 
Munich — Wied. Ann, 2—and he ounces goldbeater’s skin the 
best ; it has always at least twice the separative effect of parchment 
paper, and sometimes much more. In a list of relative perme- 
ability, goldbeater’s skin being valued as 1, we have next, sow- 
bladder 0°77, parchment paper 0°5, 2mm. leather 0°025, and so on 
to the fifteenth, caoutchouc, 00001. For solutions which injure 
organic membranes, common earthenware cells—like those in 
Grove’s battery—are best; but their effect is — to seventy-five 
times less than that of goldbeater’s skin. All phenomena of 
diffusion are intensified, if the diaphragm is first evacuated in an 
air-pump ; and the more quickly a substance diffuses itself through 
a diaphragm, the greater is the accelerative effect of evacuation. 
This evacuation should be renewed after each experiment. Nature 
says :—‘‘ It induces endosmose in diaphragms which did not pre- 
viously show it; and even colloids show a considerable endosmose, 
even surpassing that of most crystalloids if the time of diffusion is 
prolonged enough. Solution-mixtures of two substances are more 
easily and fully —— the further apart their relative velocities 
of diffusion; and dialytic separation is more rapid the oftener the 

water is renewed.” 

A PAPER was recently read before the Chemical Society on ‘‘ The 
Action of Metals on Acids,” by Henry E. Armstrong. Our 
know! of the nature of alloys is at present very limited: it is 
su) that some metals are capable of combining 

ers form mere mixtures when fused together—the alloy being, 
as it were, “‘a solidified solution of the one metal in the other.” 
This differentiation is based on the study of physical properties of 
alloys in comparison with those of the constituent metals. It 
a) possible that, by dissolving alloys in a liquid capable of 
ac’ on both metals and determining the electro-motive force 
between the alloy and a less positive metal, evidence of the exist- 
ence of definite compounds might be obtained if the alloy dissolved 
asa whole. The general result, however, obtained by experiments 
is that the method is inapplicable, since the alloys do not, asa 
rule, behave as wholes. e electro-motive force observed 
several cases is very nearly that between the less positive metal of 
the alloy and platinum, the more positive constituent dissolvi 
pee amr ope | and giving rise to a local circuit: thus in the case 
copper zinc alloys the electro-motive force is very nearly that of 
copper, as long as the alloy contains not much less that about 
5 per cent. of copper ; the tin-zinc and tin-copper alloys also have 
an electro-motive force near to that of the less positive metal until 
alloys are reached, containing but a small proportion of this con- 
stituent. In mercury-zine alloys the more itive metal deter- 
mines the electro-motive force ; this apparently is also true of the 
lead-tin alloys. Slight changes have m observed which, if con- 
firmed by further experiments, are probably significant : thus in 
the tin-zinc alloys the electro-motive force oe rises from 
that of tin as the amount of this metal in the alloy diminishes: 
it is conceivable that this may be because the zinc acts as a diluent 
and separates the more complex tin molecules into simpler more 
active ana sigutly — hand ~ sy nag ee 
copper in bronze lower than ure 5 
that of copper in the copper zinc alloys rich in aes rag ap little 
lower than that of pure copper: this may be due to the loss of 
energy in the formation of the alloy, 





MISCELLANEA. 


A PROJECT is under consideration to establish a new dry dock 
for Bombay. 


A NEw bridge for vehicular and passenger traffic was opened on 
the 27th inst. at Cocken Ford, a point between Durham and 
Chester-le-Street. 


Mr. Ernest Hart will commence, on Tuesday next, May 4th, a 
poor of Se ae at Nek old Ea. of Arts, on “ vo Art 
or! uding metal work, o! lain, icture 
books, and drawings. : asians itt tices 
In a recent impression we referred in this column toa speed 
card published in connection with a chart showing the measured 
mile at Hartley, and mentioned that the figures of one column 
were wrong. table has now been corrected, and is published 
A. Reid, Newcastle- -Tyne, under the auspices of the North- 
ast Coast Institute of Engineers. 


THERE will be twelve entrances to the Edinburgh International 
Exhibition, and Norton’s patent turnstiles for counting the number 
of visitors at each entrance are furnished by Messrs. rand and 
Sutcliff, of Bunhill-row, London, who are also supplying several 
more turnstiles for the Colonial and Indian Exhibition, in addition 
to the twenty-six previously furnished for the Inventions and 


exhibitions 


THE Great Eastern left Milford Haven on Wednesday for Liver- 
pool, for the opening of the Shipperies Exhibition to It is 
expected that the ship will be visited by a large number of people, 
& new generation having sprung up since she was last at Liverpool 
in 1868, and the vessel remaining still the largest in the world. 
She will probably be afterwards converted into a coal hulk, and 
finally leave this country. 


A New ORLEANS paper tells a circumstantial tale of great 
sufferings on the part of labourers sent to Colon for work on the 
Panama Canal, and of shameful treatment of those who remained 
to labour under men whose they could not understand. 
Some of those sent from New Orleans were, it is said, so badly 
treated on the voyage that they were half starved, and nearly dead 
on arrival, two having to be buried by the dock company. 


THE prospectus is being circulated of the Newcastle-upon-Tyne 
Mining, Engineering, Industrial Exhibition, international and 
colonial, which is to take place in the royal jubilee year, 1887. 


The Exhibition will be opened in June, 1887, and will continue 
open during the summer months. Applications for space for 
exhibits are required to be made on printed forms, which. will be 
supplied on application to the secretary, Exhibition, Newcastle-on- 

ne. All particulars must be filled in and the forms returned on 
or before the 1st of October, 1886. 


Ir is not long, the Colonics and India says, since boxwood, 
which grows freely in Kaffraria, was sold for 5s. per load at East 
a Sete Pong i for Fyn Recently this has been 
prov: wi a ton, in the rough log, for engravi 
It is stated that the tree abounds in the Crown aon 
at Fort Grey and Fort Pato in the East London division, and that 
at £20 a ton the stock now standing on these two patches 
would realise something like £200,000. The cost of putting it on 
to the London market would not exceed £4 a ton. 

PREPARATORY to the reception from the factory of Sir William 
Armstrong and Co. of the new experimental 110-ton gun, the latest 
and largest weapon in this country, the iron pier at Woolwich 
Arsenal has been strengthened to le the new monster to pass 
over it in safety. The smnaihinins consists of wooden screw 
piles being fixed in the intermediate spaces between the iron piles, 
the large crane being ballasted for the extra weight. The bridge 
over the arsenal canal has been made additi ly secure by two 
movable iron girders, so that the gun, on being landed at the pier, 
may be at once taken to the Government proof-butts for trial. 


SPEAKING of underground telephone wires, the Philadelphia 
Ledger says:—In spite of the alleged impossibility of operating 
telephone wires under ground, about which we heard so much 
two or three ago, the Bell Telephone Company’s report 
shows that miles of telephone wire were put under ground 
last year in the cities of Washington, Chicago, New York, Pitts- 
burg, Boston, Brooklyn, Baltimore, and Milwaukee. There are 
now 3428 miles of wire under ground in these cities, the amount 
being Sepa not to the size of the cities so much as to the 
amount of pressure put upon the companies for the abatement of 
the overhead wire nuisance. 


A VERY conspicuous exhibit at the Liverpool Exhibition, sent by 
Messrs. Wm. Jessop and Sons, Sheffield, is a huge sternpost and 
rudder, one of their leading specialities, The two articles are full- 
sized models in wood, the originals having been made for the steam- 
ships Martell and Buffalo, to the order of Messrs. Thomas Wilson 
and Sons, of Hull. Other local firms will exhibit at Liverpool. 
The Edinburgh Exhibition will be mainly interesting from a Shef- 
field point of view by a display of some of the best examples of 
handicraft shown by the working men at their Industrial Exhibi- 
tion held here last year. The committee who arranged the details 
of that successful enterprise have the Edinburgh exhibit in hand, 
and are certain to make a creditable affair of it. 


TuHE Salford Rivers Conservancy Committee have oddressed a 
further letter to the Swinton and Pendlebury Local Board, asking 
whether the board had anything to as a sufficient reason why 
the committee should not take roceedings to obtain an injunction 
to prevent them fouling the irwell. e local board have in- 
structed their surveyor to prepare a scheme for the purification of 
the ome Slack Brook, which finds its way into the Irwell. 
The Pi ton Highways Committee, acting at the request of the 
Conservancy Committee of the borough, have ad a letter to 
the Eccles Local Board, asking that a deputation should confer 
with them to consider the best means of dealing with the sewage 
of Gilda Brook, which also finds its way into the river. The board 
have appointed a committee. 


THE annual meeting of the Manchester Steam Users’ Association 
was held on the 20th inst. It was stated that the past year had 
been one of progress, and at its close the constituency of the Asso- 
ciation, as number of members, number of works, and 
number of boilers, was greater than ever, showing an increase for 
the year of twenty firms, thirty-nine works, and eighty-three 
boilers. The revenue of the year was also the highest attained, 
amounting to £10,436, an increase of £507 over the previous year, 
and leaving a surplus over expenditure of £538. The total amount 
of the Association’s investments was £5982, and adding to this the 


in | cash at bank and the value of other realisable assets, the reserve 


fund stood at £9464. The total amount of the guarantee fund was 
£23,464. The special service fees showed a considerable increase 
over the previous year, the amount of these fees being £1110, as 
compared with £791 in 1884. There was an increase of twenty- 
eight fuel economisers under inspection as compared with the pre- 
vious year, the number on the books at the close of the year being 
seventy-six. 535 engine cylinders were under periodical inspectior. 
and indication. A constantly increasing demand was made upon 
the Association for special service with regard to the construction 
of new boilers, and the chief engineer had drawn up a code of con- 
structive regulations applying to various classes of boilers. During 
the year the penny ren 0! caieban a a es oe 
thirty persons and injuring fifty-four others, mn Teco! y 
the oa in ae to —— bar camps a a —_ 
killing ‘teen ms and injuring twenty-two others. Since the 
Association odegned the principle of guarantee, twenty-one years 
ago, and up to the year under review, no explosion according to the 
tation of the term had ever arisen from a 
iler, but the Association had its first explosion during the 

year. The boiler was in connection with a crane, and the explosion 
was due to the derangement of the safety valve lever, 





338 


THE ENGINEER. 





APRIL 30, 1886, 








VOGDTS PERMANENT WAY. 
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VOGDT’S METALLIC PERMANENT WAY. 


A question which is occupying the attention of the leading 
railway engineers of all countries is that of supplanting the 
wooden sleeper by iron or steel supports for the rails. The 
low cost of iron and steel has undoubtedly brought this question 
to the front, while, on the other hand, the many and divided 
opinions as to the system to be adopted have done much to 
retard its progress. There is no doubt, however, that the con- | 
struction, offering perfect stability combined with the greatest 
saving in weight of material, will gain attention. | 

M. Vogdt, in describing his system, says the ordinary cross | 
sleeper is “a girder weighted at both ends ; the more the ballast | 
becomes hammered down under these, the more subject to a | 
bending stress it becomes. This isone disadvantage. Another is | 
that it is not supported by the ballast in the whole of its | 
length ; on the contrary, a greater part of the sleeper has a | 
hollow space underneath it. Consequently, under the varying 
stress produced by trains passing over it, it assumes a balancing 
action, which not only influences the level, but also produces a 
shifting from the direction of the line. Supposing the 
rolling loads passing over the line producing no strain upon it— 
that is, that they run over it without an oscillating motion, and 

















produce no shocks, &c.—the sleeper will be bent by the weight. 
As soon as one or the other of its ends becomes more over- 
weighted, it will not only sink and be pressed down more at the 
overweighted end, but the sleeper will shift in a horizontal direc- 
tion. In reality, however, the vertical centrifugal forces brought 
into play by the rolling weights passing over the line cause a con- 
tinual unequal weighting or stress upon the sleeper at its ends. 
The horizontal component of such loads becomes so considerable, 
that it can easily overcome any frictional resistance offered by 
the ballast and displace the sleeper altogether from the direction 
of the line.” 

In theory the longitudinal sleeper is superior to the cross 
sleeper, and it is urged would in practice have found more 
favour, if the same amount of material had been used in its con- 
struction, as, for inst , is used in the “ Heind!” cross sleeper 
system, and if a proper depth and breadth of basis had been 
given. The permanent way of the Rhenish Railway weighs 





120 kilos. per metre, the Hilf system 125°5 kilos., while the 
amount of material in the Heind! system is 174 kilos. per metre 
1 An increase of 50 kilos. per metre would be more than 
sufficient to strengthen the longitudinal sleeper, while something 
could be saved in weight, because a lighter rail could be used. 
The Vignoles rail is a girder which needs no support within a 
given length ; but strong-supports must be given to the rail, 











which in the Vogdt system consist of broad and deep saddles. 
“The novelty in these consists in their not being intended for 
direct support, but more as receptacles for keeping together the 
ballast, forming, so to say, ‘separate bodies’ of ballast which 
become the supports or bearers of the weight.” 

Fig. 1 shows section of saddle, rail, and connections ; practi- 
cally speaking there are only five pieces required, viz.:—(1) The 
saddle 8S. (2) The gauge-bar a and bolts } and b', all made from 
bar-iron of the same section, only cut to different lengths. 
(3) The fish-plate c, which is continuous for the outside of the 
rail ; shorter pieces of the same section placed bottom upwards 
are used for the inside of the rails where they join. (4) The 
binding pieces d and d' for keeping the rail down. (5) The 
wedges ¢ ec! and e"! for fastening the gauge-bar with the fish- 
plates, and the binding pieces with bolts and rail. 

It is suggested, as will be seen from Fig. 1, “ That each length 
of rail could be mounted, bolted down, and wed; to the saddle 
with fish plate fixed before it leaves the wo On the spot 
where the line is to be laid down, there only remain to be 
mounted ‘the saddles belonging to the 
join, the inside fish-plates for this and the gauge-bars.’” A 
great deal of time is thus saved, while at the same time there is 
less chance of loss in small material, such as bolts and wedges.” 
Fig. 2, A isa section of the part where the rails join, and where 
the inside is also furnished with a fish-plate. At B it shows the 
middle of a length of rail with saddle mounted “ crossways,” 
that is with its closed ends in the direction of the line. Every 
length of rail has a saddle placed crossways in the middle. On 
inclines a greater proportion of cross-saddles is to be used, the 
number depending upon the gradient. Figs, 3, 4, and 5 area side 
view of rail, and plan of saddle mounted and unmounted. Figs. 
6, 7, and 8 show bolts and wedges with binding pieces. Fig. 9 


12 show section of line with Vogdt’s permanent way, with 
earthworks and ballasting, the dotted lines representing the 
manner in which these would have to be carried out for ordinary 
permanent ways. The difference of section represents the gain 
in ballasting, &c., to be derived by using the Vogdt system. 

A piece of line laid on the system was tested by a 
number of Government and other officials in July, 1884, and 
was very highly spoken of. 

The saddles are from 35 to 50 centimetres in length, the 
depth from 18 to 20 centimetres, and width on the base from 40 
to 45 centimetres. The manufacture is said to be simple and 
cheap ; a sbeet of wrought iron, from 7 to 8 millimetres thick, 
is used, and the notch for the base of the rail as well as the shape 
of saddle are formed at one blow in the red-hot plates. Beneath 
the middle portion of the rail, the saddles are placed crosswise 
of the rail, while all other saddles are placed endwise with respect 
to the rail, like longitudinal sleepers. For tracks newly con- 
structed, it is economic, and advantageous to use light rails of 
from 23 to 25 kilogrammes. In this case the rails need more 
numerous supports, but the total outlay in iron wil] be less by 
from 18 to 20 kilogrammes per metre run of the track, notwith- 
standing. Total weights in these two case are given thus :— 
| With heavy rails of 31 kilogrammes,from 110 to 116 kilogrammes, 
| and with light rails of from 23 to 25 kilogrammes, from 92 to 
| 96 kilogrammes per metre run, the strength being the same in 
| both cases. The bearing surface of the saddles is 0°4 of a square 
metre, that of wooden cross sleepers 0°4, and that of longi- 
tudinal sleepers 0°5 per metre run of the track. 

The resistance against displacement of the saddles is said to 
be five times as great as that of any existing system. The con- 
tinuous external fish-plate is relied upon as obviating harm- 
ful deflections ; the tendency of the rail to be tilted round the 
outer edge ; forces acting upon the connecting parts diminishing, 





where the rails Hi 


shows side view and plan of permanent way. Figs. 10, 11, and | made 





prevents bending out of the rails and widening of the gauge; 
and as distributing the weight over a longer portion of the rails, 
and makes running easy. 








INSTANTANEOUS HOSE COUPLING. 
THE instantaneous hose coupling illustrated by the accom. 
panying Ye is made under Rollason’s patent by Messrs, 
and Co., of Great Suffolk-street, London. To show the 
necessity for an efficient instantaneous coupling it is only neces- 
sary to recall to recollection the loss of time that everyone 
has seen to occur as a result of the difficulty which often 
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attends the attempt to bring together the ordi 

coupling and then turn the big screw collar of a 3in. or 4in. pi 

With the coupling illustrated it is only necessary to the 
parts together and they couple. The rounded end of the inner 
pipe R asew: away the seg- 
mental metal collar which sur- 
rounds it, and which then grips 
and holds the nozzle by the 
recess turned in it, the joint 


screw 
ie 


Fic.2 






pulled against the resistance 
of a spring, a stem with a seg- 
ment carrying two pins being 
thus pulled, and the two other 
segments, pivotted on one pin 
as shown at Fig. 2, separated 
and leaving the internal nozzle- 
ended pipe free. The screw 
thread shown on the outside 
of the coupling at Fig. 1 is 
made to suit the Metropolitan 
Fire Brigade requirements, 
which, until the new couplin 
is completely substituted for the old, may make it desirable 
sometimes to be able to screw an old screw coupling of one end 
to the new coupling of another. It will be seen that the 
coupling will not be effected by pushing the cap as the pipe is 
pulled over the ground. 


being made by the rubber ring Ay 

seen in section. To separate SA >, 

the pipes the cap seen at the Cs 
top of both Figs. 1 and 2 is SA." 








THE ENGINES OF THE NEW U.S. CRUISERS. 


Tur Wi m Republican and Post are in a contro- 
versy as to the engines of our new cruisers. e Republican 
instituted a com between the engines and boilers of the 
Chicago, which weigh 419 Ib. per indicated horse-power, and the 
Atlanta and Boston, 418lb. horse-power, with those of the 
Colombia gunboat d by a Delaware builder, which 
weigh about 250 lb. This unfortunate result is due, it says, to - 
ing obsolete English models. In reply the Post said : The Chicago's 
engines were ned, from the boilers to the stuffing-boxes, by 
two members of the Naval Advisory Board, to wit : Mr, Alexander 

lerson, a chief engineer of the Navy, and Mr. Miers Coryell, 
a civilian from the Morgan Ironworks. Their counterpart does 
not exist anywhere else in the world, and nothing remotely 
analogous to them was ever attempted except in a — 
vessel plying between New York and New Orleans, 
that by Mr. Coryell. In fact, the Chicago's ines are 
merely the reduplication for twin screws of the screws 
walking beam machine of the Cromwell Line steamship, isiana. 
We are not particularly partial to the English, but in the com- 
monest spirit of fair play we cannot stand tamely by and hear them 
accused of having furnished the model of the C ‘o's engines. 

To this the blican, which is understood to derive its infor- 
mation from ex- Chandler answers: The Advisory Board 
a. : Titel kn bene nf 'S iintaihding, ond the “ae 
in very e know: of shi » ani Da 
es. They i ** cranks” all the 


onl; such ish plans as 
most familiar with, which ha) to be, as matterof course, those 
of twenty or thirty years ago. of 
Chicago were accordingly copied ly 
ps ge oe gg Alege of 1860, and in part from the 
of the p Jura, built in Glasgow about that time. 
are more than twice the weight per indicated horse-power of the 
modern American engines, and will require about double the 
amount of coal torun them. In short they are obsolete, hea 


cumbersome, and e ve to build and maintain. They. 
however, Ce era whee economy of fuel and are not 
jally desired, and a thousand tons, more cr of extra 


especiall 
weight are not objected to. The Advisory Board should not be too 
” blamed for the result of its own ignorance. It must 
be admitted that its members—we mean the line officers 
who controlled it—did the best they knew how. After they 
decided to treat all our practical shi; ders as ‘‘ cranks” as— 
jp were designated by a member of the board—there was nothing 
to came A ery wee soyped ish origin. The best designs 
are in 'y kept by builders everywhere for their own use. Only 
the obsolete are sold or given away. 
In support of its statements, the 
Chicago, which appeared in the journal of Febraary 20th. Th 
Chicago, w a e j el lo e 
Navy is more concerned with the uestion of fact as to the 
relative efficiency of the machinery of the Chicago than with the 
juestion of ibility for its adoption. That rests upon the 
visory asa whole, but we believe Mr. Coryell does not 
deny that the engines of the Chicago were originally designed by 
him. He does com » however, that unwarrantable — 
were made by the Board in his designs, and possibly it is 
to which the Republican has reference.—United States Army and 
Navy Journal, 


Republican quotes from the 
. of the 
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COMBINED CENTRIFUGAL PUMPS AND ENGINES, 
MESSRS. W, H. ALLEN AND 00., LONDON, ENGINEERS. 
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CENTRIFUGAL PUMPING ENGINES. adapted for obtaining a considerable range in pitches or numbers | contiguity to the railway and to the main road from Piccadilly 

Ws illustrate above a powerful set of centrifugal pumping | of teeth. Twist and helical wheels of diameters up to 10in. | to Hammersmith, offers considerable advantages for any place of 

machinery designed and manufactured by Messrs, W. H. Allen | may also be accurately cut. public resort. The idea of the promoters is that there is great 
and Co., of York-street Works, Lambeth, for the new North need for a building affording a large covered space for spectacular - 

Germau Lloyd steamer Aller built by the Fairfield Engineer- displays, horse shows, and exhibitions, and that the Agricultural 


ing Company of Govan. The centrifugal pump- 
ing engines are intended to be as economical 
as possible, and are therefore compounded, the 
ratio of the cylinders being as one to four, 
having diameters of 8in. and 16in. and a 
stroke of 10in. with variable cut-off valve. The 
pumps are together capable of discharging 
16,000 to 18,000 gallons of water per minute 
to a height of 25ft. at 200 revolutions per 
minute. The engines are exceedingly neat in 
appearance, and at the trial trip worked with- 
out noise or difficulty of any kind. An impor- 
tant feature with these engines when they 
are duplicated in this way has reference to 
the or. In this case they are designed 
in such a way that any one set of rods may fit 
either of the four engines; the same may be 

id of the and piston. The 
pumping engines illustrated by the above en- 
gravings are the largest that have yet been 
constructed on the compound system for 
marine purposes, The workmanship and mate- 
rial of these are of that high quality for which 
Messrs, Allen are widely known. 








SPECIAL TWIST DRILL, RIMER, AND 
CUTTER-MAKING MACHINES, 

THE accompanying engraving in a great 
measure explains itself, Messrs. Wilkinson and 
Lister have designed this machine specially for 
making milling cutters, twist drills, twistrimers, 
and doing similar work, such as grooving 
taps, &c. The machine is intended to take 
the place of the more expensive general and 
universal milling machines which are used for 
the same purposes, being specially adapted for 
this, and in order that the general machines 
— kept at work more suitable for them. 
It is often found, where only a few milling 
machines are kept, that one of them has to be 
set to work to make cutters for the remainder, 
and also in making drills, rimers, and taps. 
This is em loying an expensive machine for 
work for which it is not thoroughly adapted. 
With this design of cutter-making machine, 
which is all self-acting, can be made any class of 
spiral or straight cutters of various forms, 
tapers, angles, &c., with any required amount 
of spiral. We may remark that spiral cutters, 
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WILKINSON AND LISTER’S TWIST DRILL MACHINE. 


Hall at Islington, which is at present the 
only building in London available for the pur- 
pose, is quite insufficient and not conveniently 
situated. The late Mr. H. E. Coe was-the 
architect, who, from the first inception of the 
scheme, prepared the designs, the general 
arrangement of the various buildings, as well 
as the fine elevation adjoining the railway, being 
due tohim. Mr. Coe died just as the build- 
ing operations began, and the completion and 
control of the work has been entrusted by the 
directors to Mr. J. Edmeston, architect. The 
most important part of the building is the 
main hall, and Mr. Coe in regard to this con- 
sulted Mr. M. am Ende and Mr. A. T. 
Walmisley, engineers, both of Westminster, and 
the roofs, screens, galleries, with the various 
works depending on them, have been designed 
by these gentlemen. Weillustrate on page 333 
the general arrangement of the roof over the 
main hall, which is 440ft. long by 250ft. wide, 
the centre span being 170ft., or 45ft. more than 
that at the Islington Agricultural Hall. The 
crown of the centre roof is about 110ft. from 
the floor and the roof ribs, having no horizontal 
ties have a horizontal thrust. As will be seen 
from the cross section on page 333 there are 
no masonry abutments, the outer walls serving 
only as screens and to share in carrying the 
gallery floor. Abutment are ingeniously pro- 
vided at each roof principal by an iron frame- 
work indicated in the engraving. The raking 
roof girders over the gallery transmit the hori- 
zontal thrust of each main central rib to a 
frame which, commencing about 12ft. above 
the gallery floor, extends downwards 10ft. into 
the ground and terminates under the bases of 
the columns, The main ribs are 7ft. deep by 
2ft. wide, of a lattice form, as shown in the 
engraving, and they are placed 34ft. apart, with 
purlins and intermediate rafters forming a 
frainework between. The greater part of the 
vertical weight brought on to the main rib is 
transmitted through the springing pieces, and 
thence through the columns to the termina- 
tion of the frame before mentioned. In order 
to avoid any bending moment from the rib 
or from the gallery girders, the columns are 
pivotted at top and bottom, as shown in the 
engraving, thus insuring that the strain 


rimers, and taps are found to be far superior to _ shall in any case pass through the axis 
straight ones. The machine is provided if required with vari- NATIONAL AGRICULTURAL HALL, KENSINGTON. | of the column. Speaking generally, the iron structure is 
ous spindle heads, as, for instance, with worm driving for | THis building, now rapidly approaching completion at Ken- | remarkable for its extreme lightness, due, not to any sacrifice of 
heavy cuts, or a fly cutter spindle for wood work or emery | sington, presents several novel features to which we draw the strength, but to the skill with which the various parts are dis- 
sharpening. : : : attention of our readers in the present and a subsequent article. | posed and to the arrangement of the bracing. We hope soon to 

By this machine any desired twist may be given to the cutting | The site is on the western side of Addison-road station, on | give further particulars of the building, with a detailed descrip- 
edges of drills or cutters, and the dividing arrangement is | ground hitherto occupied by market-gardens, which from its | tion by Mr. M. am Ende of the design. The contractors for the 
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building are Messrs. Lucas and Son, of Kensington-square, and 
the ironwork is being made and erected by Messre. Andrew , 
Handyside and Co., of Derby and London. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





STEAM LIFEBOATS. 


Srr,—As you have made the steam lifeboat, which Mr. Taylor 
and myself brought forward, and the discussion which was 
by our paper before the Institution of Naval Architects, 
ject of a leading article in your issue of the 23rd inst., I 
that you will allow me space for the following reply. : 

I regret to say that the discussion was not as interesting 
useful as it might have been, as, owing to the great number and 
length of the papers which were read and discussed before ours, the 


hour was so late that those few who besides the gentlemen 
of the Lifeboat Institution, had to i ir remarks to a great 
extent, and we have been deprived of the discussion on the part of 


some of the leading naval architects, as well as we have not had 
sufficient time to reply to all the utterances of the National Life- 


boat Institution. 
I have no doubt that it is interesting to hear what 
a gentleman Chetwynd’s experience has to say 


of Captain f 
about the impossibility of steam as motive power for life- 
boats, but as his experience was with rowing and sailing life- 
boats only, it would be a great mistake to place too much 
confidence in its applicability to steam lifeboats. The same 
aan nal’ a consury age been beteghh agulast Gheamahigeinataneels 
than a century ago, t agai in : 
and gust on bin ceathe bace eee aun, nel of the 
utter hopelessness of the task of constructing steam lifeboats, there 
has been a time when the construction of steamships was regarded 
as an utterly hopeless case. If there had been an opportunity for 
some of the naval architects to take part in the discussion, I am 
sure that the possibility of applying steam to this branch of naval 
service would have coe in quite another light; and the 
opinions which we have had of many competent gen 
naval architects and sailors, confirm thi 
constructive jari 


peculiari' f d aaa will —t i = 
ities of our design, you will agree with me. 
Sir, that it is for the naval architect, or for the naval architect and 
sailor combined, to judge them, and not for the sailor alone. 

You mention in the outset of your article: “‘ The craft does not 
possess any of the teristics that a lifeboat, as the term is 
now understood, has.” Neither ought it to possess these charac- 
teristics. I suppose you refer to the lifeboats which are commonly 
used by the Institution. Neither these—well fitted as they are 
for their purpose—nor any other form brought forward for rowing 
lifeboats, would admit the application of any mechanical power, 
steam or other; and if such is to be employed, a boat must be 
constructed ially for this purpose, and unbiassed by the practice 
of rowing lifeboats. 

You quote from Captain Chetwynd: “It is easy to talk about 
metacentres and centres of gravity and bu , but in a heavy, 
confused sea the laws of stability seem to be in ~ 
this sentence I must protest in the name of naval architects in 
general. If the laws of stability do not govern the behaviour of a 
ship under those conditions, what does govern it? We are 
accustomed to this kind of talk from sailors. Still, it is the naval 
architect, and not the sailor, who designed the vessels which are 
afloat, from the armourclad to the torpedo boat ; from the Atlantic 
liner to the steam launch; and experience teaches that when- 
ever the science has been neglected, and whenever non-professional 
men have tried to dabble in the design of ships, utter failure has 
been the result. Sir Edward Reed, in a letter to the Times on 
March 12th, 1884, speaking of stability of merchant vessels, says :— 
**It is my firm and deep conviction that ignorance is at the bottom 
of ninety-nine out of every hundred of all preventable losses 
that occur.” And it would be a further proof of this ignorance, if, 
after putting forward a design of a boat with such an ext i 
amount of stability as our lifeboat possesses, we should be met by 
the argument—“‘ But stability does not apply in a heavy sea.” 

What is it that makes the present lifeboats able to do all what 
Captain Chetwynd states? what prevents them from capsizing and 
makes them self-righting, if it is not stability? All the examples 
that Captain Chetwynd brings to illustrate the enormity of the 
sea that lifeboats have to battle with, go to prove that stability is 
the very first quality a lifeboat must possess; and if this ent 
were correct against our design, it would condemn all lifeboats, 


including the ones at present in use. For obvious reasons, a life- | chucked 


boat propelled by mechanical means instead of oars, needs stability 
in a higher degree, but it affords at the same time ample oppor- 
tunity for this increased stability. It may be open to discussion 
whether the top structure of our boat—which is provided for the 
purpose of extending the positive stability to all angles the boat 
might be heeled to; in other words, to make her self-righting—has 
not disadvantages which more than counterbalance the advan 

of self-righting power, and there are other points-connected with 
its stability which are open to a discussion ; but to cut the question 
of stability short in the manner these gentlemen of the Lifeboat 
Institution have done is simply ridiculous. 

Next, Sir, I have to deal with your remarks as to the boiler. 
You charge Mr. Taylor and myself with not having thought it 
worth our while to deal with this question as if it was of any im- 
portance. But this is not so. We have, indeed, given very serious 
consideration to this vital question, and have gone into the details 
of it very minutely. But the conclusion we have come to is that 
artificial means, such as the gimbals, you, Sir, speak of, would be 
inferior to a —— and specially constructed boiler built on 
principles, generally adopted, and of which the firm to which Mr. 
Taylor belongs—the Britannia Works, Birkenhead—has a large 
experience. The boiler of a boat of so much stability and steadiness 
as ours would, even when the boat is amongst ers, not be 
subject to such tossing about as the boilers of common launches 
often are, and there is not a sea-going vessel afloat in which not 
often for days’ running, water and steam change their places in the 
boiler as often and as quick, if not more so, than it ever would in 
the craft we p But as we took it for ted that marine 
engineers would know that the difficulties w! are offered by the 
construction of engines and boilers of this kind do not offer an’ 
novel features, we have in our paper refrained from dealing wi 
these matters. 

In answer to your remark, “the propellers must be at times 
working in the air, then deeply immersed,” I beg to draw your 
attention to the ment of the four screws, which are located 
within half the vessel’s length amidships, and this, in connection 
with their peculiar position in the grooves, makes it nearly impos- 
sible under the most trying ci that those at one 
extremity should be fully emerged, but even then the i 
would be kept from racing by the other 
mounted on the same shafts, and which at time must be 
immersed. Indeed, I believe that this and the full protection we 
ee Sane eae EN eae ee the strongest points of 
our design. 

With regard to the weight of our boat, it is to be mentioned that 
such boats can and shou'd be kept continually afloat; they are 
then always ready for emergencies, and the number of lifeboat 
stations could be considerably reduced. As the objection against 
weight is the difficulty in launching, it is of no consequence in 
boats which are kept afloat. If our boat draws slightly more 
water than the common lifeboat does, it may be said that in seas 
as Captain Chetwynd describes, 6in. or 1ft., or even more, increase 
in draught will not make any difference, and our boat is specially 


designed not to come to grief by taking the ground, even if it 


both | an accomplished fact, 


been exaggerated by Captain Chetwynd in a vague manner. Had 
not locomotives, and many other ines to be tried? And was 
there not more risk for the man who first went down in a diving 


| bell, or a submarine boat, than there would be for three or four 
| men—not a dozen, as you quote—to go out in a boat the essential 


difference of which and other boats is increased stability? Where 
is here the risk of life? ; 

I quite agree with you, Sir, that electricity would be superior to 
steam, and we should certainly have proposed this motive power 
had the practice in this, as appliel to boats, already taken such 
dimensions as to bring it beyond the scope of an experiment. But 
the boat, as we have designed it, is quite as well adapted for any 


to favour the latter if we can find a motor which combines the 
reliability and handiness of steam with other desirable qualities, 

Allerton-road, Birkenhead, Lupwic BENJAMIN, M.LN.A, 

April 24th. 

P.S.—After writing the above, I notice in the the loss of 
a Norwegi brig with six lives, om the Goodwin on the 
inst. e loss of life in this case was due to delay caused in the 
launching of the lifeboat, and would not have occurred if a steam 
lifeboat, such as I am advocating, had been stationed at some 
distance. 





WORKSOP DRAWINGS, 

Srr,—I am glad to see that several of your readers have written 
you on this important question, and have been able to endorse 
some of the points mentioned in my letter of 19th ult. I do not 
desire to intrude too far upon the limited space in your columns, 
but would like to follow up one or two of the views of your corre- 

dents on the subject under discussion. The first question of 
your lent “* N. Z.” is of a very con i nature, for 
if, as he says, that in many works the drawing-office is looked upon 
as a “‘ useless necessity an expensive one,” I should say that 
there was no system carried out in manipulating the work, and but 
management in such works, for a necessity cannot be 
ilk ween os useless simply because it is a necessity, and if any 
ap of a system is looked upon and known to be useless, surely it 
very poor management to keep it at all, to say the least of it. 
That such a system as is menti 


tioned in my letter of 19th ult. 
is easily and economically carried out I can assure your readers is 
also that it bears good results. That the 
drawing-office and draughtsmen too are too much neglected in 
many works is a fact that cannot be doubted by anyone who has 
spent any amount of time in various er It .' usually the 
weakest point in a workshop system instead of being the strongest 
and mart effective 1 eat one = = Sra, Seen with all 
manner of unshaj castings ets an ing 
numerous cranked on crooked rods that could easily hove Ea 
made straight, it is a pretty good sign as to the state of the drawing- 
office. 
All your correspondents seem to agree on one point, and that is 
the ad salaries offered and given to draughtsmen. Doubtless the 
bad state of trade has something to do with this, but not all. I 





Yr 


piulnettie ted Gemrest tam th 
i and does ni ‘orm Wi’ 
2.2 ofice boys in a drawing 
ually develope into draughtsmen of a kind that is too 

ing machines, They are always on » and 
a week. Some few such rise and become 


With respect to ing drawings, I maintain that no 
detail, however small, should be omitted or overlooked—rather 
overlook some prominent part—for it is just these small details 
that always cause the most trouble, delay, and annoyance ; for 
instance, a small special screw or other part not immediately 
obtainable is just the very thing to keep back an important 
operation on any machine in course of construction, or a special 
tool is required to get at an otherwise inaccessible part to be 
machined—just another thing usually forgotten till the work is set 
ready to be operated upon ; such tool, if it had been remembered, 
or its requirements understood by the designer, would have cost, 
say, 10s., and could have been made and ready when wanted. If 
left out and forgotten when designing the conseq b 1 
serious, the work ready set on the machine must be left where it 
is until the tool is schemed out and made—loss of some hours’ 
time—and the machine stands idle—loss of time—the erector 
cannot get this piece fixed as he expected, and has to go on with 
another job—still loss of time on the job; or if the piece is 
ponderous, and the machine is required without delay for other 
work, the job has to be wor: and wait its turn, and then be 

again and reset. time lost, whichever way it is put; 
the leading hand swears at the machine men, the foreman swears 
at leading hand, and the manager—well, if he isan energetic man— 
he swears at all of them, and at the draughtsman, for not havi 
pointed out that such a tool was required, If all the time pw 
in this way were ted and set off as against the cost of the 
tool, the firm would be at a considerable loss. No, accuracy and 
comprehensiveness in details are the most important points in 
drawing-office economy, and as such, cannot be too clearly shown 
in a workshop drawing. 

Objection seems to have been taken by your correspondents 
*€ Pencilius,” and in a measure, too, by “‘ Ex-Draughtsman,” to the 
term practical, as applied to engineers and engineering draughts- 
men. The term practical engineer ought, in itself, to be suffi- 
ciently comprehensive and convey its own meaning. What one 
meg naturally understand by the term ange inden gpuane 
apart from a technical education or plain course 
study, has spent some years of his life in the various mapa re 
of a good works, who not only knows how a job should be carried 
out, but who could, if , do the work himself. Having 

+ much of his time in the works, the principles and 
of mechanics becomes a sort of second nature. He 
down to actual practical application, if designing a 
does not let theory carry him into all sorts of extravagances, such 
as are seen upon some of our machines. All his calculations are 
based on actual e i , and a mechanical blunder becomes 
almost an impossibili ity. He is always a man who thinks well of 
the various ways his machine can be manipulated in construction, 
and in the least expensive manner consistent with a sound j 





= 


Surely no one with any common sense can call such men “ t 
‘a ® have had to stand aside and 
make way for such. Such terms justly prove most offensive 


to the — men ae, risen by merit from ~ rhe ry toa 
responsi ition ei! as managers or of a going 
cen-teme Chae ience and success have rendered their 
i Generally they are men of little 

i ve manner, 


Iw, W j a 
saying little and doing much, and that rightly. a 


5 up out 

intricate and abstruse problems, before he ever es a 
his drawing, alone takes away a goodly amount of the 
a 


it on a machine ——y if a machine, of which only 
may be ordered. spends — in 
as he understands it, conform to his theories, which means no end 
of complications in the works when erecting a machine; indeed, 
the writer has known of cases where a machine has had to be half- 
thrown away because it could not be erected as the tsman 
had drawn it, and when finished been a precious botch all. 
Here the draughtsman was a splendid theoretical man, and could 
on op Saeeeenes drawing, so far as making lines went. He got 
e sack, 
A theoretical draughtsman with a little knowledge only of work- 





should be dashed on the sand. 
Tbe Cifficulty of experimenting in trying a steam lifeboat has 


shop practice is a very dangerous and expensive tool. He is never 
to be depended upen. A man with the knowledge and experience 





other motive power than steam, and there is no desire on our part | the 


20th | truth in his 


application 
mackine. ana | claimed 


of one practice, with all the principles of mechanics gained 
from actual experience, and with sufficient theoretical knowledge 
to work out his problems in a simple manner, is to be preferred, 
He may not make such neat dra but they will be complete 
and easily understood, and bear on their face notes for workmen’s 
idance such as no theoretical man would ever dream of, much 
less put on his drawing. They would spoil the look of it, you 
know. How many draughtsmen know all the difficulties of 
moulding, with its deep lifts, drawbacks, cores, &c., and how to 
avoid them or simplify them, or the difference between rough 
pattern-making for a special job and expensive and durable for a 
job from which fifty castings have perhaps to be made. These are 
things that economise time, , and material, or render 
expensive the uction of machinery, and I am sorry to say too 
little attention aoc ag Arar to them in designing. Your latest 
Se ” is introducing an element into the dis- 
discussion which hardly can be said to have anything to do with 
“Workshop Drawings ;” and thou is a certain amount of 
remarks, he seems to be a ‘‘man with a grievance,” 
which he wants to airin a manner satisfactory to himself at the 
expense of a class of men who are both intelligent and trustworthy, 
As far as I can see, the relative merits of foremen and draughts- 
men had better not be entered on in this discussion, and certainly 
not with any show of animosity on the part of either. If 
draughtemen want to wrangle with foremen, or vice versd, the 
columns of a technical journal are not the place. Mere words 
occupy little in thin air, but in print they take up a deal of 
room, and as they lose much of their force in in. they are apt 
to be misconstrued, except by the parties immediately concerned, 
Manchester, April 12th, R. G. H. 





GAS ENGINES. 

S1r,—In your article on the Kirting-Lieckfeld gas engine, which 
al ry your —- of 2 le we ult,, there is withheld from the 
publi most importan' ormation regarding a gas engine, 
viz., the quantity and quality of gas required to give a B.H.P., 
which information is carefully concealed by makers, and 
instead of finding in their advertisements the quantity and quality 
of gas required per brake horse-power, we find them all advertising 
their engines as the most economical, The only honourable excep- 
tion I have seen was that of Clerk’s patent, When first brought 
before the public it was stated that 180 cubic feet of Glasgow gas 
of 27-candle power gave 6 brake horse-power. 

I have seen a letter from Mr. Atkinson in your last issue inform- 
ing you that Kérting’s system of regulating the gas engine is not 
new. I might have given you the same information, and told you 
that Korting’s method gulating the engine is included in patent 
No. 1590, 1882, had I deemed it of sufficient public interest. But 
he comes to a subject of public interest when he tells us about the 
economy of his engine. He tells what his engine drives with 86ft. 
of pus, and yet makes us no wiser. If Mr. Atkinson believes that 
he got the most economical gas engine, it would be reasonable 
to expect that he would put on the brake and tell us what power 
his engine gives out with 86ft. of gas. The Messrs. Crossley state 
in their circulars that the Otto requires from 20°5ft. to 25ft. of gas 

r indicated horse-power, without stating the age 4 of the gas. 

t information is no better than Mr. Atkinson’s. Sir F. Bram- 
well was asked by the judge in the case of Otto v. 8 how much 
5 Seno roy od orse-power. He replied, ‘‘In a 
3-horse engine, from to .” An electric light company who 
offer to supply the Otto engine with their other plant esti- 
ants hoe ra an 8-horse power engine to be 1s. 6d. 
per hour, with gas at 3s. per 1000ft., supplying 100 incandescent 
lights iring 60 watts per light, or 8 B.H.P. 

Now, Mr. Editor, I beg to you to lay before the public the 
injustice of giving such statements without qualifying them by 
stating what quality of gas was used in each case, and so reconcile 
statements which to the uninitiated must appear like fraud, and 
also to use your great influence to initiate a system by makers of 
gas engines to give the quantity and quality of gas necessary to 
give a brake horse-power, which is the information the public really 
want, and such information, I have no doubt, would increase the 
sale of these engines. 

With your permission, Mr. Editor, and with a view to hel 
forward the desired reformation, I will give the results which 
have obtained from a new engine yet in its experimental stage, and 
which I do not intend to place in the market until more economical 
results are obtained. It is a very small one, 4}in. cylinder, Shin. 








stroke. I will give the quantity of gas per hour and the foot- 
unds per minute on the brake. The gas used is that supplied 
“ the Light and Coke Company, and is said to be of 16-candle 


power :—22hft., 18,410 foot-pounds on brake; 28ft., 26,000 foot- 
pounds on e; 33ft., 33,354 foot-pounds on brake; 374ft., 
40,664 foot-pounds on brake; 41ft , 44,880 foot-pounds on brake. 
The light for ignition is not included in the above. I have spent 
several years endeavouring to on pee the gas engine, and if others 
on ig hp same pursuit would give the result of their experi- 
ments, the result, I think, would be beneficial. 
9, Wickham-street, Lambeth, 
April 14th. 


ROBERT SKENE. 





ROTARY ENGINES. 

one Fi jg <, Le ociine bia by your 
correspondent ‘* H.” etter of Fe’ was, perhaps, a 
trifle severe, Iam much p! to see that he has not peed es the 

i , and I beg to thank him for his elaborate and very 
ingenious explanation of the method by which he arrives at the 
conclusion that a point may be said to travel in a circle and ina 
straight line at one and the same time. This is indeed a very fine 
point, and is worthy the researches of more able minds than my 
own; but I doubt vey much whether its establishment as a 


8 t, in order to fet any further movement, the 
steam of upon the left of the must now act 
upon the right. A li reflection will serve to show that this is 


precisely what happens in every reciprocating engine. It would 
appear that ‘‘ H.” is still a little mixed on these points, or other- 
wise he could scarcely say ‘‘ B will slide backward and forward in 
the slot d each revolution,” without suggesting to himself 
that, between B sliding forward and B sliding d, there 
must be a change of direction, and a moment when B was sliding 
in neither direction. Lone STROKE. 
April 20th, 
[For continuation of Letters see page 344.]} 








Nava ENGINEER APPOINTMENT.—The following appointment 





has been made at the Admiralty :—Gceorge A. Hagyarty, assistant 
engineer, to the Northampton. 
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PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Supplement, a Two- 
Page Engraving a an Express Passenger Engine for the Hun- 
garian State Railway. Every as issued by the Publisher 
contains this Su; nt, and clladian 8 are requested to notify 
the fact should not receive it. 
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ybad en; for oes and ventilators—table of indications of tempera- 
tures in boilers of naval and thant vessels—remarks on marine boiler 





construction and adaptation to various fuels —results of trials and experi- 
ments. 

InsttruTion Oy MecuanicaL Enocineers.—At the Institution of Civil 
Engineers, 25, Great George-street, Westminster, on Thursday, May 6th, 
at 7.30 p.m., and Friday, May 7th, at 3 p.m., the following papers will be 

and discussed, as far as time :—* On the Distribution of the 

Wheel Load in C: cles,” by Mr. J. Alfred Griffiths, of Coventry. ‘‘Onthe 

of the Wreeked Steamship Peer of the Realm,” by Mr. Thomas 

Ww. Wi , of Cardiff, On gerating and Ice-making Machinery 
Mr. T. B. Lightfoot, of 


“ 
. 


and A " . T. loo! London. ‘ Notes on the 
Peering Engines at the Lincoln Waterworks,” by Mr. Henry Teague, of 
neo! 


Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND DrAvcHTSMEN.—The 
next meeting will take place at the Cannon-street Hotel on Saturday, 
May 1st, at 8 p.m., when — will be read by Mr. W. P. Heath “‘On 
the Application of Ironwork to Building Construction.” 

CuEeMIcAL Society.—Thi y, May 6th, at 8 oe Ordinary meeting. 

1ETY OF CHEMICAL InDUSTRY.—On Monday, May 3rd, at the Chemical 
Society’s Rooms, Burlington House, the f papers will be read :— 
Purification of Water,” by Mr. A. G. m, F.C.8. ‘On the 
Treatment of Water for Technical Purposes,” by Messrs, Macnab and 
Beckett. 

Geo.octsts’ AssociaTion.—The next meeting will be held at University 
College, Gower-street, W.C., on Friday, May 7th, at 8 p.m., when the 
follow say will be read:—‘‘On Some Trilobites from the Skiddaw 
Slates,” by r. J. Postlethwaite, F.G.8., &c., and Mr. J. G. Goodchild, 
F.G.8., F.Z.8., &c., of H.M. Geol. Survey. ‘‘On the 
of Changes in Fossil Floras with those of Faunas,” . 8. 
Boulger, F.L.8., F.G.8., &c. Mr. J. Logan Lobley hopes to exhibit speci- 
mens of volcanic ejectmenta from Mount Vesuvius. An excursion be 
made to Sutton and Ewell to-morrow (Saturday), May Ist, in association 
with the Sutton Scientific Trains from Victoria (L.B.8.C.R.) 
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TO OORRESPONDENTS. 
Registered Telegraphic ar NEWSPAPER, 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform corres; ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Brewery Cumney.—See ‘* A Practical Treatise on the Construction of Tall 


Chimney Shafts,” by Robt. M. and F, J. Bancroft. Manchester: J. 
Calvert, Great Jackson-street. 





GAS FORGE. 
(To the Bditor of The Engineer.) 
Srr,—Would any reader of Tue Enornerr kindly intimate if producer 
gis is used for forges, where, and with what result ? Micapor. 
Liverpool, April 24th. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements a7 four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise 
ment measures an inch or more the charge is ten shillings inch. All 
— advertisements from the country must be accompanied by a Post-office 

ial septiartay, bu egulerity cannot te guaranteed to-ony ouch oust 
5 ity cannot be in case. 
All except weekly advertisements are taken po eg to this pont Any 

Advertisements cannot be inserted unless Delivered before Six 

o’clock on Thursday Evening in each Week. 


and the Publishing Department of = 


paper are to be addressed to the Publisher, Mr. George Riche ; 
tobe addressed to the Editor of ENGINEER, 168, Strand. 
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MEETINGS NEXT WEEK. 


Tae Institution or Crvit ENarveers, 25, Great West- 
minster, 8.W.—Friday, April 80th. at’ 7.80 p.m.: Students’ meeting. 


Paper to be read, ‘Continuous Railway Brakes,” Mr. D. 8. Ca) 
Stud. Inst. C.F,’ Mr. Harrison Hayter. Member of Council, in the chair’ 
Tuesday, py Kon at 8 p.m.: meeting. Papers to be read with 
a view iscussion, ‘The Mersey Railway,” by Mr. Francis Fox. 
= Bh eo ae Bh, a oe 7 bs ned sey Lifts ai 
nde in ‘ations © ie Merse: ail ” by . Willia 
Ejdmund Ric » M. Inst, C.E, - er pe anee o 





ales, 
Coombes, C.M.G, Sir Henry Barkly, G.C.M.G., K.C.B., F.R.S8., will 
ide. Friday, May 7th, at 8 p.m.: Indian Section, “Indian Manu- 
ouee from a Practical Point of View,” by Mr. B. H. Baden Powell, 
C.LE., Saturday, May 8th, at 3p.m. Special Lecture. “ Electricity,” 
by Professor George Forbes, M.A, F.R.8.E. Lecture IV.—Electro-mag- 
netic Phenomena. 
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LOSS OF THE OREGON. 


Tue circumstances attending the loss of the Cunard 
steamer Oregon on the 14th of March have now been 
investigated in the Wreck Cormmissioners’ Court, and the 
judgment of Mr. Rothery and his assessors has been 
delivered. The Court finds that the disaster was avoid- 
able; but that nobody is criminally, nor indeed seriously, 
to blame on account of it. Such is, practically, the 
answer given to the several questions put by the Board 
of Trade, who ordered the inquiry. The chief officer is 
held responsible for the collision; but the responsibility is 
not so direct, nor can negligence be so clearly imputed to 
him, as to justify the Court in interfering with his certi- 
ficate. It appears that the look-out was under the control 
of the rae officer, who was detached at the time from 
that duty and ——- in lifting the mail bags on deck, 
so that they might be put ashore without delay on the 
veasel’s arrival in New York harbour. Under these 
circumstances the Court considers that the chief officer 
should have given his attention to the look-out, he being in 
command of the deck at the time. It is evident, however, 
that the blame attached to the chief officer is not of a 
weighty character; nor, indeed, should it be. The 
arrangement of duties existing on board the Oregon at 
the moment of the disaster was, without doubt, a ve 
common one when approaching port; and althoug 
it is now seen that it admitted the possibility of 
serious disaster, it would be most unjust to visit a 
subordinate officer with the consequences of a system 
for which he was in no way responsible, and which 
had hitherto been attended with no evidences of danger. 
But while the officers of the ill-fated vessel may be 
acquitted of negligence, it is very doubtful whether as 
much can fairly be done by the seamen on the look-out. 
It is quite true that the Oregon was moving through the 
water at a very rapid rate, so that in the dim grey light of 
early morning objects which at one moment were invisible 
would in the next moment apes in sight. But these 
conditions were well known to the seamen on the forecastle 
head, or at all events, should have been. It was stated in 
evidence by the seamen that the weather was hazy at the 
time, but this was contradicted by the officers. If their 
statement was true, the seamen should have been all the 
more vigilant in their watch. It seems, however, that the 
colliding vessel was no sooner seen than she was down 
upon them, and the irreparable damage done. Neglect of 
side lights cannot be laid to the charge of those who were 
in command of the ayes schooner, for it is distinctly 
alleged by the crew of the Oregon that they saw the lights 
at the same time as they made out the rig of the missing 
vessel. There is, indeed, no longer any room for scepticism 
regarding the collision having taken place, so specific is all 
the evidence regarding it; but the whole of the circum- 
stances attending the disaster are so unusual and mysterious 
that ample grounds were furnished for the conjectures 
pointing to an explosion, which were current on both sides 
of the Atlantic when news of the Oregon’s loss first came 
to hand. The difficulty of understan how a coasting 
schooner could have sunk a strongly-built steamer of 7000 
tons is removed when we learn that the three-masted 
schooners engaged in the North American coasting trade 
are often of as much as 300 to 400 tons register, and that the 
weight of such a vessel might be as much as 700 or 800 
tons when fully laden, It is easy, therefore, to conceive 
that the inertia of such a body, even if stationary, would 





16 or 17 knots an hour. s 

That the Oregon was lost through a collision, and that 
such a disaster might have been avoided had due care 
been taken, seems to be definitely determined. But 


| serious as is the question of personal responsibility, as 


affecting those in charge of the vessel, it is yet of com- 
paratively small importance in relation to the structural 
questions arising out of the disaster. As we said when 
reviewing the facts to hand a few days after the vessel’s 
loss—“ While man will always be fallible, it is at least 
posite to perfect the instruments committed to his 
eeping, and upon that account it is most important 
that the lessons taught by this disaster should be 
carefully studied with a view to avoiding in future 
those errors of design and equipment which led to 
this vessel’s foundering.” The evidence given at the 


inquiry upon this part of the subject is happily much more 
trustwo y, than that regarding the look-out and the 
weather. Upon the latter there was a marked want of 


ment, whereas all the witnesses who testified to the 
facts relating to the inflow of water told precisely the 
same story, That story was not a very satisfactory one to 
those who have suffered loss by the disaster, nor can it be 
pleasant reading to any who have been accustomed to put 
their trust in watertight sub-division as a source of safety 
in ships. When discussing the probabilities of the case in 
this journal soon after the news of the Oregon’s loss 
reached this country, attention was called to the remark- 
able circumstance that although the holes knocked in the 
side of the vessel were sufiiciently large to flood the 
damaged compartment in a few minutes, she yet floated 
for eight hours afterwards. The significance of this fact 
could scarcely be misunderstood. It clearly pointed “to 
aslow rate of ingress to other compartments than that 
which was penetrated. In other words, the transverse 
bulkheads were not watertight.” The circumstances were, 
in our opinion, strongly suggestive of either the partial 
closing of these—the watertight doors—or the existence of 
some other openings in the bulkheads. The evidence given 
on the inquiry in the Wreck Commissioners’ Court fully 
verifies these inferences. One of the watertight doors 
leading from the stokehole to the bunkers could not be 
shut, and the water—which filled the stokehole, put out the 
fires, stopped her from steaming to shore, and sank her— 
cams through this partially open door. Had that door 
n closed, enough water would not have been admitted 
to sink the Oregon, and steam could have been kept up 
until she was run ashore. The questions to be considered 
with a view to future contingencies are, therefore, as 
follows:—(1) Is the cutting of doorways in water-tight 
bulkheads, for the supply of coal from the bunkers, 
unavoidable in such vessels as the Oregon? (2) If bunker 
doors must be cut in water-tight bulkheads, cannot 
measures be taken to prevent them from being jammed 
when it is most necessary they should be shut? Now, 
the answer to the first question will depend entirely upon 
the necessity or otherwise for transverse bunkers. If 
enough coal cannot be carried in the wings, the necessary 
coal stowage must be obtained by fitting transverse 
bunkers, and in that case the cutting of doors in the trans- 
verse bulkheads seems practically unavoidable, in order to 
et a ready and rapid supply of coals for the furnaces, 
he Oregon was a very broad vessel, and her wing bunkers 
were more than ordinarily capacious, for the coals in them 
constituted a trusted source of protection against injury 
to the machinery and boilers from shell fire. But so great 
is the consumption of fuel in these swift, high-powered 
ocean steamers that under no circumstances does it seem 
possible to dispense with the transverse coal bunkers which 
are situated between the machinery compartments and the 
cargo holds. Consequently, the bounding transverse water- 
tight bulkheads between the bunkers and the stokeholes 
must be fitted with doorways, in order to get ready access 
to the coals. Such an arrangement is found in all large 
steamers, whether of the Royal Navy or mercantile 
marine, and the water-tightness of the bulkhead is secured, 
or attempted, by fitting doors, which are intended to be 
shut with facility, and to be water-tight when shut. 


We have, therefore, to consider the second question, in 
order to get a solution of the difficulty. It seems that the 
bunker doors in the Oregon were fitted so as to work 
horizontally, and the mechanism for opening and shutting 
them was situated in the stokehole. The engineers of the 
sunken steamer are, so they say, now of opinion that vertical 
doors would have been more trustworthy; and with that 
opinion few will be found to disagree. A door which 

ides horizontally may be jammed before it has moved an 
inch, leaving nearly the whole of its area open for the 
inflow of water, whereas any difficulty in moving a vertical 
door is experienced only when it is nearly shut, and when, 
therefore, the consequences of jamming are very slight. 
This very common experience was repeated in the case of 
the Oregon, when the sudden inrush of water through the 
bunkers carried a quantity of coal and miscellaneous débris 
towards the door and instantly jammed it. It was, of 
course, a mere chance which caused the blow to be received 
in the bunker compartment; but the chances were no 
more nor no less for the other parts of the vessel. Any 
scheme for maintaining a trustworthy water-tight sub- - 
division of a vessel should take account of all contingencies, 
including that of a rush of coals through a doorway at 
which a horizontal sliding door is fitted with a groove in 
its lower slide peculiarly liable to be filled with rubbish. 

It is, of course, very easy to be wise after the event, and 
it is very probable that the Cunard and other steamship 
companies will profit to the fullest extent by the lesson 
which has been thus painfully learnt. Nevertheless it is 
only right to say that in the Royal Navy such a door 
would not have been allowed. A vertical door is always 
fitted in such cases with a light screen door on the inside 
to check the fall of coals and relieve the water-tight door 
or undue pressure. Moreover these watertight doors are 
always opened and shut by mechanism accessible not only 
near the door, but at a deck above the load-water line. 
Supposing the stokehole compartment had been penetrated 
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instead of the bunker, how would it have been possible to 
close the water-tight doors by means of iances fitted in 
the stokehole at the level of the doors? Even as 
matters stood the engineers and firemen were to beat 
a speedy retreat from the stokehole after their brief yet 
fruitless efforts to close the jammed door. 

* It is not su that the arrangements in connection 
with the ead subdivision of the Oregon were worse 
than are commonly found in mercantile steamers, or that 
there was a negligence on the part of anybody con- 


cerned in her design, construction,and management. On the 
con’ , there was abundant evidence at the inquiry to 
show that the ship was strongly constructed and that she 


was skilfully designed. oreover, the disci 
arrangements on board the ill-fated vessel, in 
regard to the water-tight doors, were most ceumpanianta, 
Had the door not been at fault, and that h no 
inattention on the part of those on board, the vessel would 
have been got to shore. The defect in the construction of 
the door is one which unfortunately must be disclosed by 
a disaster before most people will believe in its existence. 
When such doors are fitted in a vessel everybody hopes 
they will never be wanted, and nobody seriously contem- 
plates that the safety of the ship may some | be 
dependent upon them. It isa common remark: “ 

it comes to depending upon a water-tight door it is time 
to leave the ship,” and similar views are too often enter- 
tained in regard to the use of water-tight bulkheads. 
Such disasters as that of the Oregon should serve to dispel 
these unscientific and very pernicious notions. While it 
is the first duty of a commander to endeavour to avoid 
collision or other form of casualty, it is still more emphatic- 
ally the first duty of the naval architect and shipbuilder 
to produce a ship which is as much as ible proof 
against the dangers of ocean navigation. the ideal ship 
in point of safety is gradually being attained, and every 
succeeding year we see greater reasons for urging on the 
work of perfection in mercantile marine architecture. 
Considering the enormous cost of the steamships which 
cross the Atlantic, and of the which they carry— 
considering also the number of their ngers and the 
rate of speed which is now attained kept up whenever 
it is in any way excusable to do—it more than ever 
behoves our naval! architects and shipbuilders to attend to 
even the smallest details with a view to minimising the 
——o of collision. The loss of the Oregon will not 
have been in vain if such precautionary measures are 
better observed in future. 


THE FACT3 AND SCIENCE OF WATER SUPPLY. 


A mass of interesting particulars with 
water supply has been presented by Colonel Sir Francis 
Bolton and Dr. Percy Pakdan’, in the form of two 
lectures recently given before the School of Military 
Engineering, at the Royal Engineers’ Institute, Chatham. 
These lectures refer to the collection, ification, 
and examination of water. In dwelling on the various 
sources from which a supply of water may be obtained, 
it is mentioned that in Eng! the three principal water- 
bearing strata are the Chalk, the Lower Goenmeed, and 
= omaen rea wry Of at — the chalk - 
the outcro} t its ii ition is su 
that it receives a they er rainfall than the new red 
sandstone, so that the actual quantity of water absorbed 
by the latter stratum is saline the ter. The 
quality of the supply also has the merit of not being so 
hard. Still, we are told the chalk will always be the 
source of supply, as the stratum is easy to work, and should 
a well fall on a hard spot the difficulty can be overcome 
by driving galleries from the bottom, and thus increasin, 
the volume collected in proportion to the ramification at 
the workings. The extent to which water can thus be 
obtained is said to be “almost unlimited.” We must 
observe, however, that there is considerable significance in 
Se Bah ng bona oe 44 ce — 
which may yield li or a time, but which may ulti- 
matel ~~ howl westerns § The annual yield will 
then have to be relied upon, this is limited though 

Allusion is made to the intention of the East 
London Waterworks Company to seek for an extensive 


applied on the burrowing principle. This company has 


to the 


applied to Parliament for power to raise new capital, in 

er to drive several miles of tunnels underneath its own 
property in the Lea Valley, by which means it is hoped 
to be able to dispense altogether with the intake from the 
river Lea as a source of supply. Unfortunately there 
appears some risk that the company will withdraw 
its present Bill, owing to a dispute with the Select 
Committee as to the appropriation of the dividends 
in connection with the new capital. It is to be hoped 
that this difficulty may be bridged over, so as to permit of 
so desirable an experiment in water supply as that 
which the company contemplates. Next week will most 
likely see the question settled one way or the other, so far 
as this session is concerned. South of the Thames we find 
one of the companies sinking a deep well at Streatham, 
hoping possibly to reach the lower greensand, failing which, 
the supply will be taken from the intervening chalk. The 
sands above the chalk also yield largely, iving up two 
million gallons ee day at Streatham, wi e probability 
that more may be obtained by employing pumps of greater 
power. The Si well, as many our readers 
probably know, has been credited with a disastrous effect 
on the lesser wells in the vicinity, and, indeed, at some 
distance. e interc ication between wells in the 
chalk is notorious, and gives rise occasionally to rather 
awk aw on wong se the law is ae 
preted as protecting erground waters from pollution, 
otherwise deep wells in the chalk might be focal ‘a 
as fraught with more danger than open rivers. ith 
regard to a river supply, the Thames affords a striking 
example of the extent to which springs in the chalk sup- 
plement the volume obtained from surface drai It is 
calculated that one-third the total rainfall of the Thames 
basin flows down the river, though the surface drai of 
such a level district cannot amount to more than one- 

The effect of filtration on the quality of water is dis- 








cussed. in these lectures with some minuteness, It is 


evident that on this point we are gaining fresh light, and 
fortunately our increased knowledge is directly calculated 
to augment our confidence in the filtering process, where 


that remedial method is gers yew | employed. It is 
generally supposed that two actions take place during the 
passage of water through a filter—the first a mechanical 
one, whereby the solid particles are arrested; and the 
second a chemical one, consisting in the oxidation of those 
bodies contained in the water which are capable of oxida- 
tion, and caused by the layer of air or condensed — 
which surrounds each particle of sand composing the filter. 
The lectures tell us—and most likely the utterance is that 
of Dr. P. Frankland—that it is impossible to say how far 
the action of a filter is dependent on each of these two 
properties. “ But,” says the ate, “we rather incline 
to the belief that the is the principal one, and that 
the chemical action, if it exists at all, is very ag There 
is said to be very little evidence in favour of the chemical 
action of a filter, while some things point directly to its 
absence. On one point there is no uncertainty, and that 
is the necessity of cleaning filters from time to time. The 
only rule in this particular where the London Water 
Companies are concerned, is that a filter should be cleaned 
as soon as it requires more than a given head of water to 
get the proper quantity through. There is hope that a 
more ee will shortly be available, and the 
lecturers are ing investigations for this a. But 
besides the artificial process of filtration, two of the Thames 
companies are now using an auxiliary process of filtration 
en Se natural gravel beds which form the banks of 
the es at Hampton. These gravel beds are at all 
times full of water, forming a species of underground 
river. Perforated pipes were laid in the gravel and con- 
nected with a pumping well in order to utilise this water, 
which is always clear and bright on account of the natural 
filtration which it has undergone. But the supply from 
this source was found to be small, and in order to effect 
an increase it was determined to flood the bed with water 
direct from the Thames. For this purpose a second series 
of perforated pipes was laid parallel, to act entirely inde- 
— from the first, and at about thirty yards distant. 

is second series of pipes was in direct communi- 
cation with the Thames, but provided with a small vertical 
sand filter to arrest the coarser impurities, The result of 
this arrangement is so far important. The yield of the 
pumping well has been considerably in 3 3,000,000 
ay per day of perfectly filtered water are obtained 

m forty acres of » and the appearance of the 
water is not aff by the turbidity of the river. A 
suggestion almost inevitably arises, that if artificial filters 
require frequent cleansing, it may happen that a natural 
filter, treated thus artificially, may in time become 
foul. But the assurance is given that “this will 
certainly not take place for many mg The soften- 
ing process effected by the use of lime is spoken of in 
these lectures as being excellently ada to well 
water, but as being less easily applied to es water, 
as the suspended we od matters prevent the carbo- 
nate of lime from settling completely, and a filtration is 
therefore rendered necessary, which offers more difficulties 
than the ordinary filtration, as the icles of carbonate 
of lime te far into the sand and soon choke the 
filter. e Royal Commission on Water Supply in 1868 
came to the conclusion that softening by the use of lime 
was not applicable to the Thames water. We may add 
that the Chemical Commission of 1851, while recommend- 
ing that Clark’s should be ied to chalk waters, 
went on to say—“ But it seems that it is not to river waters 


that this t and useful purifying process is most 
advan y applicable.” e a of the Commis- 
sion was that waters, softened by thi should 


this 
be resorted to for the supply of the metropolis. The 
Royal Commission of 1868 did not take up this recom- 
mendation, but relied on proper filtration and due care in 
excluding polluting matters from the river. 

The examination of water, with a view to detecting its 
impurities, affords a peculiarly interesting subject at the 
presenttime. While exaggerated fears are being dispelled, 
more effective precautions are likely to be taken against 
the inroads of disease. Already we are provided with the 
means of testing the efficiency of filtration, so as to be 
aware when a filter has lost its mage power. A wel- 
come discovery is furnished the fact that micro- 
organisms are largely eliminated by the action of such 
filter-beds as appertain to the works of the London Water 
Companies. In testing the results of this ere J pro- 
cess, the impossibility of obtaining water absolu 
from the presence of microphytes has to be i It 
was stated at Chatham that “all natural waters contain 
micro-organisms.” There is no reason to be alarmed at 
the fact, for it is added—“ by far the greater number of 
these are of a perfectly ess character.” This circum- 
stance complicates the question, but at the same time it 
lessens the apprehension that would otherwise arise. The 
biological examination of water, which is now coming into 
vogue, consistsin discovering the relative abundance of these 
ey mee and in ascertaining, if ible, whether 
any of them are dangerous to health. ested by modern 
— even the morning dew is not pure, nor the 

oar frost that sparkles on the leafless bough. The 
rain is somewhat better, but all are touched by im- 
purity of some kind or other, gaseous if not animal. A 
table given in one of the Chatham lectures shows that the 
average of dew and hoar frost contains more than twice 
as much organic carbon as the West Middlesex supply, 
and three times as much organic nitrogen. The total 
combined nitrogen is less than in the average of London 
water, and rain is purer than dew, but with more organic 
carbon and ni! n than occurs in the New River supply. 
Rain serves to wash the atmosphere, but dew and 
frost are formed in the lowest stratum, where the impurity 
rt greatest. Even if Salat to ae water, we 
encounter gaseous ution. water, 
therefore, for all practical we should enduscient 
not that which the chemist e, but that which con- 


tains nothing prejudicial to health in the case of a drinking 


free | posal. 





supply, or nothing calculated to destroy the success of a 
technical operation when the water is intended for indus- 
trial purposes. If all the microphytes are to be looked 
upon with suspicion, we must even view the supply 
furnished by the Kent Waterworks as of dubious quality. 
Not only are micro-organisms discovered in the Kent 
supply as it reaches the consumer, but they exist in the 
water as it is pumped up from the deep wells in the chalk. 
Strange to say, the well often contains more of these 
organisms than the supply. The Kent water is not 
filtered, and hence there is no straining out of the micro- 


\ nay ae probably multiply after a brief stimulus 
e 


t received on their way from the well to the 
mains, tration has an immense — - the river 
waters, taking out from 94 to 99 per cent. of the organisms. 
Last month a sample of water taken from the Thames at 
Hampton, and treated by the Koch process, yielded 11,415 
“colonies,” indicating so many original om, per 
cubic centimetre. A sample of West Middlesex water 
taken one day later, and treated in a similar manner, 

ielded only 175 “colonies” per cubic centimetre. In 

anuary the supply from the Lea exhibited a yet more 
striking reduction. 

The extent to which the water supply may become the 
vehicle of zymotic disease is a doctrine now brought into 
much narrower limits than were formerly understood. It 
is found that most of the substances ordinarily present in 
water, and which, chemically speaking, are impurities, have 
little or no influence upon health. Danger has to be sought 
in matter of an organic nature. But it is not all organic 
matter in water that is to be considered dangerous. The 
evil has to be sought in organic maiter arising from 
animal excreta. The circle has to be drawn yet narrower, 
for sewage-contaminated water is daily consumed by 
multitudes of people without any prejudicial effect. The 
peril presents itself when the sewage is derived from 
persons who are suffering from disease. The argument 
put forth at Chatham on this point is that sewage may at 
any time become infected, and consequently all water 
which “has been” contaminated with sewage should be 
condemned for drinking purposes, In its logical severity 
this rule seems scarcely applicable. In fact, we have 
hardly reached the end of the story yet. It is said that 
the infectious properties of sewage may take effect by 
means of quantities excessively minute. The exciting 
cause of infectious disease has been shown to depend on 


the presence of minute living organi similar in their 
appearance and nature . rm which have long 
been known as the cause of fermentation and decay. 
In the case of typhoid fever and cholera the action 
of these organisms has been identified with a fair 
approximation to certainty. The chemical treatment 
of this question La nape on "7 nga that the 
micro-organisms have an animal origin. nitrogen, 
generally speaking, is more abundant in animal substances 
than in those of a vegetable nature, it may be considered 
that when the organic matter in water possesses a large 
amount of nitrogen in comparison with the carbon, this 
organic matter is of animal origin. If, at the same time, 
there is an undue proportion of ammonia and nitric acid, 
the state of the water becomes still more suspicious. 
Still, as already indicated, the case is simply one of 
suspicion, and the question yet remains whether the 
organic matter is accompanied by the presence of zymotic 
germs. argument has much force, that towns 
ought not to be supplied with water which is subject 
to animal contamination, seeing that such a supply 
is liable to become infected with the virus of disease. 
Su the zymotic germs to enter the Thames from 
a house-boat on the river above the London intakes. 
Is the metropolis thereby threatened with sickness and 
death? Theoretically it is so. Practically it may be 
otherwise. Is all London really at the mercy of a single 
cluster of germs? Will nothing kill these creatures or 
impair their vitality? Can they not be arrested on their 
way, and so be turned aside from their purpose? We 
are thankful for the statement made at Chatham, that 
recent investigations carried out by the aid of the gelatine 
process “have brought to light the remarkable fact that 
these micro-organisms are by no means so unimpression- 
able as had previously been imagined.” We have seen 
that filtration arrests them to such an extent that only 
about one in fifty may be said to escape. If Dr. Koch, or 
Dr. Percy Frankland, or Dr. Dupré—who has a method of 
his own—can to distinguish between the harmless 
and the hurtful of these microphytes, positive knowledge of 
the most valuable kind will be thereby placed at our dis- 
Until then we are still in a great measure groping 
in the dark, though there is a glimmering light 
which promises to lead us in the right direction. That 
which we may properly demand is not the unattainable, 
namely, water that is absolutely pure, but that which is 
reasonable, or in other words, water which is practically 
wholesome. It is to the biological examination of water 
that we have to look for a determination of this question, 
and we rejoice to find at the close of the Chatham lectures 
a belief ee ogo that this new mode of investigating the 
roblem of the water supply is fraught with the proba- 
ilities of success. 





EDUCATIONAL PARASITISM. 


Tue notion that mechanical handicrafts can be taught or 
learned any better or more quickly by means of technical schools 
has grown as rapidly into a common fallacy as some other notions 
disseminated by those whose business is teaching, and in the 
spirit that hails any new proposal for anything that can be 
called an educational establishment, Nature is highly pleased 
that “a strongly supported memorial has been presented to the 
Lord President of Council, ing the desirability of esta- 
blishing a Medical Faculty and an ineering School at Cardiff, 
in connection with dow ere bie p hte rages Wales. As 
to an engineering school, it is ou e engineering 

ollie "the ict are second to none in the 


ee 
world, while the rapidity of their growth has been un led 


in our national .”” Of the comprehensive mass of practical 
and daily icable observational and personally obtained know- 
ledge of the mining engineer, the so-called technical school 


teacher has not the faintest conception, and yet because he is 
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tty full of text-book lore he has with much self-satisfaction | the author. These instructions however, so numerous Sf 
phn “that the urgent need tor the establishment of a ia . THE INSTITUTION OF CIVIL ENGINEERS. 


Faculty of Engineering in connection with the University 
College of South Wales and Monmouthshire is shown by the 
fact that no less than 90,000 skilled workmen are employed in 
the vast collieries, and in the iron, steel, tin, copper, chemical, 
and general engineering works of the district ; that those who 
direct and manage the operations of these large industries— 
at a lowestimate in number more than 4000 ns—must at 
present, in order to obtain a technical training, proceed to 
distant parts of the United Kingdom, or to the Continent ; so 
that for the great bulk of the people there are insuperable diffi- 
culties in the way of that higher education which is becoming 
more and more nevessary in the face of the growing competition 
with continental nations, and the greater advantages in the way 
of technical education offered by Germany, France, and other 
countries. It is to be hoped that Government will grant the 

rayer of the petition, and provide the funds necessary to esta- 

lis hairs.” It has been observed that “ home- 


the n Cc 
keeping nog By 


ever homely wit,” and it is quite 
possible that mining engineering, like other is better 
learned by practical methods in different places, and it 
is an advantage that it should be to “ 


b necessary 

to distant "in order that their learning should not 
be cramped. The fact that “the es and colliery 
interests in the district are second to none in the world, while 
the rapidity of their wth has been un in our 
national history,” would to most people show that this indus- 
trial supremacy has grown up under existing systems or means 
of education, and is scarcely calculated to prove “the urgent 
need for the establishment of a Faculty of Engineering,” inasmuch 
as that supremacy and growth have been acquired without any 
such faculty. The fact is that the educational eye has now fallen 
upon & aie rich a industries, cae one in + sae 
parasitic could strut with pecuni van ose 
who have proew | and developed those great Le cetries have pro- 
vided the material and the knowledge, and enough of it, to pro- 
vide pabulum for the teaching fraternity, who have, oueln 
seen few and handled none of the many things they are ready to 
talk glibly about. There is room for the labours of a few 
thoroughly experienced practical engineers, mining engineers, 
really practical and experienced geologists and mineralogists, and 
some real chemists, with theoretic knowledge, and the ability to 
convey it, by means of examples drawn from their practical ex- 
perience, to student or apprentice engineers and metallurgists. 
They should give courses of evening lectures to the young men 
engaged during the day; they should encourage the formation 
of technical societies amongst the young men, who would read 
papers, discuss experiences, learn their weaknesses, and —_ 
themselves. Lectures and influence in this way would do muc 
good, and the South Wales University might be the centre of 
this kind of activity; but South Wales must beware of the 
technic schoolmaster e and parasite, whose knowledge 
is confined entirely to how things have been said to be done in 
books written by his own order, and whose ability stops short 
of the how to do. 


THE MERSEY RAILWAY, 


Tue first practical extension of the M Tunnel was 
effected a week ago in the form of a subway from the main 
station at James-street, Liverpool, to Water-street. This 
underground road will give easy access to the Exchange and 
to the most important places of business in the city which 
cluster round the Exc The distance between the station 
and this centre is really very short, but the advantage to pas- 
sengers of being able to avoid the direct ascent, and to reach 
almost the doors of their offices and under cover, is very 
considerable. The subway acts in a similar way as between the 
station and the tramway systems. The slope is gentle and 
almost imperceptible. The subway is lined by white enamelled 
tiles, and is lighted by gas. At the same time, a new exit 
and lift have been brought into use, greatly facilitating the 
already extensive traffic on this railway. An amicable under- 
standing arrived at between the company and the various 
pat owners and Pyeng concerned will Y aia Fas 
the company to proceed with such vigour as 
with the work of carrying the Mersey alow on an am 
street in Liverpool to Waterloo-place, where their principal 
station is eventually to be. The extension is to be in tunnel, 
unless under very exceptional circumstances, and it is stipulated 
that a top heading 30ft. long shall be kept in advance of the face of 
the tunnel. When this development is carried out and the central 
station erected, the Mersey Railway, and through it Cheshire, 
North Wales, and other important districts, will be directly 
accessible to all the great railways in the kingdom, if they 
choose to enter into working agreements with the owning 
company. 








LITEHRATURH. 


Electro-deposition; a Practical Treatise on the Electrolysis of 
Gold, Silver, Copper, Nickel, and other Metals and Alloys; 
with Descriptions of Voltaic Batteries, Magneto and Dynamo- 
electric Machines, and Materials and Processes used in every 
Department of the Art; and several Chapters on Electro- 
metallurgy. By ALEXANDER Watt. London: Crosby Lock- 
wood and Co. 1886. 568 pp. 

Tus is eminently a book for the practical worker in 

electro-deposition, though not so much for the student of 

electro-chemistry. It contains minute and ical 
descriptions of methods, processes, and materials as 
actually pursued and used in the workshop, and will 
therefore prove of great value to electro-depositors on 
and of all kinds of materials, It also contains a great 
mass of information of importance to electricians and 
others relating to the physical and electrical characters or 
properties of metals and alloys, and such as will be of 
yeneral and constant use by the producers of all kinds of 
ight ornamental and other articles in different metals. 

The description of batteries and machines are only enough 

to give a general idea of their forms and working. — 

It is essentially a practical hand-book, and as such it is, 
perhaps, better that the principles of electro-chemistry do 
not occupy much s It is, however, desirable, in con- 
nection with a book which is so complete on all matters 
relating to manipulation, thata sufficient treatmentof atomic 
ee and chemical equivalents should be given to enable 
an electro-depositor to decide for himself some questions 
relating to chemical composition not set forth in the descrip- 
tive particulars of methods, electrodes, and electrolytes, or 
a deposited at the one or dissolved at the other 
with different solutions and currents. That is to say, the 
reader of the book is confined in his practice pretty much 
to the particular instructions in any one case as given by 








that no practical man will quarrel with the book on this 
head, but will go to some of the already existing theoretic 
text-books upon all questions relating to chemical valency, 
voltaic and electrolytic action. Mr. Watt’s book recom- 
mends itself to all interested in its subjects. 


Lessons in Elementary Practical Physics, By Batrour 
Stewart, F.R.S., and W. W. Hatpane Gee. Vol, i., General 
Physical Processes. London: Macmillan and Co. 1885. 
291 pp. 

Tus 6 oo book from the point of view of the 

teacher demonstrator of experimental physics, and 

will be useful to both, and the authors seem to in it to 
be especially useful, “firstly, to those attending an elemen- 
tary course in a well-furnished laboratory; secondly, to 
those who have access to a laboratory not well farnish ed ; 
and thirdly, to those desirous of acquiring a knowledge of 
the processes of physics while they have not the oppor- 
tunity of pope in any laboratory.” Well, the book will 
be useful to all, but its claim to being a practical treatise 
seems to rest more on its being of practical use to teachers 
and learners of school or typical lecture-room physics, than 
upon anything specially practical in its physica. The 
authors give the reader the impression that they consider 
physics only as a something to teach, and the methods, 
means, and apparatus employed as the something that is 
practical. This may be the teacher’s view of — but 
our view of practical physics would be one that deals 
with practical courses, examples, and oe of physi- 
cal knowledge. The authors tell us that “the work, of 
which this is the first volume, took its origin in the felt 
necessity for systematising the work in our physical 
laboratory.” is, without further quotation, gives some 
notion of the intent of the work, and we must say that, as 

a hand-book for teaching the ‘are og dealt with, it is 

clear and systematic, and tolerably fully illustrated. 

Those subjects are included in the following chapters :— 

1) Measurement of Length; ® A easurement ; 
3) Estimation of Mass; (4) Measurement of Area and 

Volume; (5) Determination of Density; (6) Elasticity, 

Tenacity, and on ©) Determination of Atmo- 

— Pressure; (8) Time, Gravitation, Moments of 
nertia, and an Appendix on the selection, conduct, and 

discussion of operations suitable for the physical labora- 

tory. These chapters each include a great many subjects, 
but there is little new except, in some cases, the clearness 
with which the descriptions and examples are given; and 
throughout the instructions are given with greater minute- 
ness and care than is usual in even the best of books. 

There is, however, little vg sigend for new matter in the 

chapters of this volume, but some may be Sonat in 

those that are to follow on Electricity and etism, 
and on Heat, Light, and Sound. 








SARGEANT’S REVERSIBLE STEEL COULTER. 

THE accompanying engravings illustrate a steel plough coulter, 
made under Mr. T. C. Sargeant’s patent by Messrs. Adams and 
Co., of Northampton. It is made in two parts, the stem and the 
blade being separate, so that when a blade is worn out the stump 
can be taken out and a new blade inserted, thus avoiding a long- 
felt inconvenience and waste of time. The blade is of a tough 
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steel, the cut edges being hardened, as shown by the light 
er ghar Beg lng The blade is also provided with a 
double cutting edge, so that when one side is worn dull it can be 
turned round, and then a fresh cutting edge obtained. While 
the front edge is being used, the back edge is being sharpened 
by the friction of the soil, the result being that the coulter 
is sharp until completely worn out, when a new blade can be put 
in in a minute. 








EXPRESS LOCOMOTIVE—HUNGARIAN RAIL- 
WAYS 


Wer blish this week, as a supplement, a two- ving 
illustrating one of the locomotives made in ‘the 


State Railways. In another impression we shall 
publigh further engravings and description. 








BRICKMAKING. 
Ar the ordinary meeting on Tuesday, the 20th of April, Sir 
Frederick Bramwell, F.R.S., President, in the chair, « paper on 
“ Brickmaking,” by Mr. Henry Ward, Assoc, M. Inst. O.E., was 
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LiveRPOOL ExHIBITION.—One of the chief features of 
NE a ee een in the nave 
the building, pevepem Fs hollow forged ry et long, by Whit- 
worth, a cast steel rudder and cone Be an Onc of 
Webb's compound locomotives will side by side with 
the Rocket, and will striking comparison 


see the 


» Ne su 

navigation and trave will no doubt form 
portion of the show. though in our recent 
steam lifeboats we of 
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LETTERS TO THE EDITOR. 
(Continued from page 340.) 


FREE TRADE AND NO TRADE. 

Sim,—The letter of “‘Trader” in THE ENGINEER of 16th inst. 
deserves an answer, if only because of the naiveté of the writer, 
who, while acknowledging his ignorance and asking for ee 

et feels justified in giving a strong opinion on important principles 
oF ay As he yt mere theories, I will deal with the 
specific examples he puts forward. His candid friend, who imports 


oods; and he ictures in his mind’s eye the craf 
f. : i the . English 
in 


igner off with the and refusing to 
8 it. e are told shat the seller of the silk or 
fialy draws a bill on the buyer, which bill is duly paid in 


money on maturity. But Tet us follow the course of this bill. 
Does the drawer have it presented at the counter of the acceptor’s 
bank and take the proceed in sovereigns? No; the bill when 
drawn is sold in Lyons, Leghorn, or wherever else is the com- 
mercial centre of the drawer, through bankers, to those who have 
topey in London fet Engi gnome and niabtngn the Seg os 
buyer finds his bank account debited with the amount of the bill, 
ng snemeg. han lak the countan Nuh Saedaves eeiana, Sereeheaen 
heffield cu , or some other commodity, have in effect 
been paid for by the silk sent here. Money is but the medium 
ex the measure of value to the individual trader, while 
the commerce of the country is by barter. The Lyons 
silk merchant obtained for his sterling ft somewhere t 
25f. per pound, the rate depending on the usance—number 
of days the bill has to run—and on the demand for bills 
ae 3 : 
the price of them will fall, and the Frenchman will obtain a less 
number of francs for the draft; he will suffer because, in the 
of ers, the rate of is against him. The 
remedy is a natural one. The buying of ish goods will at once 
be encouraged by the lower price at which sterling bills in London 
can be to pay for them. Possibly in the town where the 
silk seller lives there may be few or no imports England. 
that case the bill on London is sent to Paris or other banking 
centre, and soldthere. It may even be sent to Brussels, or Berlin, 
or St. Petersburg. It will, like water, flow in the easiest 
it will go to the place where purchasers of English goods want 
currency to pay for them, it will encourage the purchase of i 
ne Se and only as a last resort, rarely exercised, will 
gold be demanded in London. Everyone is satisfied—the French- 
man receives money for his silk, the Bradford and Sheffield manu- 
facturers also receive money, and yet, as between nations, it has 
been a matter of barter. Owing to the Free Trade policy of this 
country, and her great commerce, London is the ing-house of 
the world, and a bill payable in London is more ily sold or 
negotiated in the cities of Europe than one on any other p and 


industry would at once 
The second example cited **Trader” is as fallacious as his 
first. The imaginary Mr. John Smith, who has invested money 


goods to the detriment of the workman. Presumably Mr. 
John Smith eS tee nel a tek either 
from his French debtor or from a banker or money dealer, a bill or 
cheque payable in London. If so, he will either receive the draft 
of *‘ Trader’s” other friend, the silk buyer, and thus be 
medium of assisting the purchase of French silk, or 


oh 


remains a big or. 


i balance, 
other countries, for if France and Germany send more 
than we sell to them, their drafts on England are to other 
countries who import from us, and who require international 
currency, namely, bills on London, to for them. 

In conclusion, I would advise ‘ er” to try and look at this 
matter from a broader standpoint than the interests of one locali 
or one branch of trade; to remember that manufactured 
form nine-tenths of our exports and only one-tenth of our imports; 
so that in a war of tariffs so lightly advocated by Fair-Traders the 
enemy holds nine hostages for our one, and can punish us 

ly unless we tax food imports; and finally, if it should 
occur to him that the acquisition of a little knowledge on a difficult 
subject would be a ing prelude to the positive assertions he 


London, April 18th. 


S1z,—In reply to “ Trader's” ry of the 13th inst., if Mr. 
Smith, living in England, has ,000 invested in Germany at 
4 per cent., his income will be £2000 a year. If he is paid this in 
goods, ¢.7., -made locomotives, worth £1000 each, he will 
import one locomotive each six months. If he sells them as they 
arrive to the London and North-Western Railway Company, then 
the company will, of gps pees £2000 a year less in wages, &c., 
4 Crewe. =, paces i Loot tie of ps company ; 
the employment created in country generall. his a 
ture will balance that lost at Crewe, and Somateslt dttben 
will find other work. If Mr. Smith draws his income in bars of 


weapon This Pay —- Mr. Smith by ey 

i ae : 
sible is waste of time. fact is that “‘ Trader’s” question can- 
ion Fe Saeey famwemnd, bosvens: ho. dass, aah one irly. The 
matter involves many that he does not consider. He would 
laugh at me if I of him to tell me “‘ What boiler would 


of | “field of discussi 


ae If an English investment is better than a foreign 


there | which, by 


id | those 





suit a 10-horse power engine?” He could only reply either, <<“ 
10-horse power boiler,” or else, ‘‘ It depends on many things.” So 
I say to him, whether foreign manufactures should be taxed or not 
*‘depends on many things,” and I think that on the whole no 
advan would be got by — them. Will “Trader” now 
follow Mr. Robinson’s example, and I will try to please him in my 
own way? Trader must see that he has shifted his ground entirely. 
He at first complained of the paying away of British capital for 
foreign goods that could be made at home. Now he complains of 
the import of goods in payment of interest on British capital in- 


vested abroad. Surely he is not in earnest? The more Messrs. 
Smith we have among us the better. Wa. Mvrr. 
Edmonton, April 26th. 


S1r,—Your correspondent, “‘ Trader,” is very anxious to be told 
where he is wrong, but, judging from his previous correspondence, 
I am afraid something more than this is also wanting—the ability 
to see it when pointed out. 

For one who professes to despise the ‘‘ well-worn theories and 
propositions of the political economist” to tell us with such charm- 
ing assurance that the doctrines of Adam Smith and Richard 
Cobden are a delusion, reminds us of the words, ‘‘ Fools step in 
where angels fear to tread.” But “Trader” is so anxious to be 
corrected that it seems hardly fair to leave him in his error. 

“Trader” says your correspondents ‘“‘ over illimitable 
fields.” True, for trade is an all but illimitable subject, and if the 
i ion” is to be narrowed, at least “‘ Trader’s” 
—_o- might have a voice in the choice of the site of battle. 

owever, as *‘ Trader ” has chosen his case, let me meet him for a 
moment on hisown ground. The result of ‘‘ Trader’s” policy of a 
moderate import duty in the ‘‘ John Smith” instance would be, he 
tells us, either that John Smith would insist on being paid his foreign 
dividends aed mon or, if = itm tri — paying 
in goods, they wo’ ve pay the im uty. is secon 
alternative wept Stee dismi a a ws ** Trader” — “4 
any ordinary dividend-paying body insisting upon paying in g 
atin Gok neal oi toe cations cea oo eos being in a 
position to insist upon having his dividend a. in any particular 
way which would entail upon such a body the burden of an import 
duty, or any burden whatever beyond the dividend due on the 


In | amount invested ? 


Let us take the first alternative, then, in which John Smith 
would be paid in money, which money, ‘‘ Trader” innocently tells 
us, instead of keeping, say, ten foreigners, would keep, say, seven 
Englishmen. In other words, this money would be invested i 

England. I deny it, and ask “‘ Trader” why and how? Gran 

the assertion, however, for the moment, let us trace the result. 
esume ‘* Trader” means John Smith to be typical of English 
investors in foreign concerns. If so, then if “ er” is correct, 
the result would be that an immense amount of money would flow 
into this country in payment of dividends. ll this, if we are to 
believe “‘ Trader,” would be invested at home. The immediate 
result would be an incredible cheapness of money, and instead of 
pis 2, 3, 4, and 5 per cent. for money, you would get, perhaps, 
or 2 per cent. But does ‘‘ Trader” for one moment su that 
when capitalists could obtain double the interest for their money 
invest it at home for the benefit of 
Certainly not. If such a state of 
would immediately be a - 
money to better markets, until the balance was 
again adjusted. But such a state of things never did, and never 
will, come to pass. be vedh nd wad be 7 of the _ ce 
in these matters is instantly compensa the Exchanges—those 
sensitive of our whole oy ree 4 

wi 


one, capi’ 
naturally and inevitably be attracted to that investment; but the 
fact of an import duty being imposed would have no more effect in 
compelling John Smith to invest his money in England, or, in 
other words, to employ English workmen, in the way “‘ Trader” 
indicates, than the rising of the moon. 
This is ‘‘ Trader’s” John Smith case; but even if he were correct 
in his conclusions, what does he prove? Does he that the 
trade of England would benefit by the imposition of im 
uties? Byno means. He has so successfully ‘‘ narrowed the 
of discussion” that even if he carried his point, the victory would 
not be worth the battle. The case is not in any large degree 
representative, and this he must admit is an absolute essential to 
ro cymes gg ceaates. a to form a decision upon general 
le 


Sir, in ** Trader’s” letter, I find f ina 
ect maze of fallacies—if I may borrow his term—“illimitable 
elds” of fallacies. But I forbear. One word in conclasion as to 
“*Trader’s” two great itions—(1) That that country will be 
best off in which peer i ae ent. -_ pe ee a 
in proportion to so, I grant his p ition, wit! 
certain limitations which need not be referred to here. (2) That 
a moderate import duty put on certain things would be directly— 
and I su permanently—followed by more -employment at 
home. isIdeny. It is ‘*Trader’s” assertion; onus of 
proof lie upon him. He attacks the policy which Adam Smith 
unded, which Richard Cobden made a fact, which has been 
held unwaveringly alike by the foremost statesman, and by the 
masses of the people of this country for over f years, and 
the admission of all, brought England to a height of 
rity almost incredible. All this he attacks; let him make 
ody oy eh ip tag Ndr e arf, » DEO 
weapons in defence the policy which is fo’ upon 
justice to all, and from which d will never di ™ 
52, Queen Victoria-street, E.C., April 27th. 


. MALTBY. 





Sir,—Mr. Muir’s statement of ‘ Trader’s” pete contrasts 

curiously with “‘ Trader's” own letter which follows it, as the 

former is at least intelligible, if not indisputable, and the latter 

once more repeats in set terms the s e conf between the 

export of securities and the receipt of interest on investments. 

His friend, the silk merchant, told him a any “ well- 
> 


worn” political economy would tell him, ¢.g., cap. xx. sec, 2: 
—** In practice the e and imports of a country not only are 
not exchanged di against each other, but often do not 

through the same Each is separately bought and paid for 


with money. We have seen, however, t even in the same 
country money does not actually pass from hand to hand each 
time that purchases are made with it, and still less does this 
happen between different countries. The habitual mode of pay- 
ment and receiving payment between a country is by 
bills of exc e.” And then follows, what “‘ er” did not get 
from his friend, an account of the quasi-clearing-house action of the 
bill brokers. Butif ‘‘ Trader” has less, not more, to tell us than those 
well-worn text-books, why does he pour contempt on them 
nutshell of a story about Mr. John Smith does not, even on his 
own showing, correspond to the facts; if he will warrant Mr. 
Smith’s actual existence, and indicate more precisely the nature of 
his investments and of the ape he imports, it may be worth 
while discussing the probable effect on his fortunes and the 
national wealth of import duties, moderate or immoderate, upon 
goods. Meantime, I disbelieve in him as thoroughly as— 
well, as ‘* Trader” himself does. 

That employment is not equivalent to enjoyment I stoutly 
maintain ; that import duties can increase em: t I deny; 
Giaputabios thet Ke congue apps Soup, igde-ansenabin. 

le; that ly pays uw un . e 
reasons for these beliefs may be found in all ¢ e well-worn books 
on the subject, together with all “Trader's” objections and many 
more like them. So much for generalities. If “‘ Trader” has any 

i » let him make it. So far, he has t 
such. He will not even be at the 


approach 
pains to eliminate the cost &c., and to add in colonial 
produce in British with his selected countries, 


Ratgetodtes t the method in of my first letters. 
Mr, Muir's engumanh can enly tone: the last few years, 


; | tion in the slot that could be 


‘a strong cow. 





‘*Trader’s” extends to the whole century. ‘‘ Trader’s” view is 

that foreign trade is in itself an evil. Does Mr, Muir agree with 

him in this? W. A. 8S. B, 
Kensington, April 30th. 


THE BLACKPOOL ELECTRIC TRAMWAY. 

Srr,—In THE ENGINEER of Ist January last a Aenertetion of this 
tramway was given, with illustrations of its pal details, 
Reference was made to other tramways previously constructed in 
Ireland and on the Continent in which electricity was used as a 
means of propulsion, but the line constructed at Blackpool is the 
first in which electricity has been used in a such a way as to meet 
the requirements of an ordinary street; it is free from the obstruc- 
tion to traflic which would be offered by an overhead conductor, 
as at Berlin, or one raised a foot or so above the surface, as at 
Portrush, in Ireland, and it is free from the inconveniences, and 
even dangers, attending the use of a conductor exposed in the 
surface of the streets, as in those systems where the rails them- 
selves form the conductors. In this letter the tramway at Black- 
pool is looked at from a borough surveyor’s point of view, and 
although some of the remarks made may not seem favourable, it 
must be understood that they refer to the details of the tramway 
only, and do not affect its general principle; the criticisms are 
offered in the hope that they may be serviceable in improving the 
system, it being the writer’s opinion that the best way of perfecting 
a thing is to eliminate its defects, and that a good way of getting 
this done is to have the defects clearly pointed out. 

There are good reasons why the opinions of a borough surveyor 
on tramway matters should differ from those of a civil engineer, 
The borough surveyor’s primary object is the care of the streets, 
and to see that the tramway does not injuriously interfere with 
them, nor be a source of danger to the public, nor cause a nuisance 
or obstruction to ordinary traffic, nor in any other way interfere 
with the rights of the public to whom the streets belong. It will 

ily imagined that the borough surveyor’s ideas will not 
always coincide with those of the tramway engineer on these 
matters; the borough surveyor will object to many things that the 
engineer probably prides himself on as models of mechanical per- 
fection, and he may even sacrifice this mechanical perfection if by 
so doing he can attain other objects which he is bound not to lose 
sight of. Ina public street the.best of tramways is always more 
or less of a nuisance, if nothing worse, except ps when it is at 
its best. A rail may stay where it is p » but a paving stone 
generally will not, especially when laid adjacent to a rail—it may 
sink er the weight of ordinary vehicular traffic, and it certainly 
wears away faster than the rail; so that, however carefully the 
rail and the stones may have been laid together, sooner or later 
the rail is found to be projecting above the general surface of the 
vement, which eg og ope | has to be taken up and relaid. 
ow, as the tramway is laid at Blackpool the surface of the road 
is cut up by three or six, instead of by the two or four rails of an 
ordinary tramway, according as the line is single or double, and 
the evil arising from the projecting rails is therefore intensified in 
the like, if not in a greater, proportion. 
Apart from the question of using three rails instead of two, 
objection is here taken to the construction of the middle rail or 
rails forming the top of the tube. The way in which these rails or 
beams are formed need not be here described, as they are clearly 
shown in the figures illustrating the article above referred to. The 
beams are too light in themselves, and too slightly attached to the 
cast iron frames carrying them and determining the outline of the 
tube, for them to withstand for long the heavy traffic of a town; 
and furthermore, there are too many short removable pieces in 
these beams, forming covers to “‘hand holes” for access to the 
joints in the tubes forming the electric main conductor. It 
may be con! seme Sem ep ter yatta 
to the joints, it is necessary to have the short removable pieces in 
the rails; but the rails are under consideration here, not so much 
as forming a part of the tramway, but as forming a part of the 
roadway, and as such their construction is objectionable. The 
form of construction adopted will lead to the disintegration of the 
joint between the rail and the paving setts, for the beams will 
defiect and shake loose under the traffic, and the joint will open; 
the “racking” and “grouting” in the joints between the paving 
Shavchpy ining lsh ciampgartes, wil sik waster the tortie, Raving 
i t > sink under ic, leaving 
or rails projecting above the street surface and forming 
serious obstruction to vehicular traffic. 
As the necessity for this method of cons ing the top of the 
tube seems to arise from the method adopted of forming the elec- 
tric main conductor, viz., of split copper tubes, which can only be 
obtained in lengths of about 30ft., and as the use of soldered 
joints is inadmissible owing to the difficulties arising from expan- 
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sion and contraction under changes of temperature, it is suggested 
that the copper tubes be a copper wire cable—or cables. 
The cable could be ined in any length the engineer liked to ask 


-_ 
5 


It could be supported on hook-shaped insulators within the 


tube, and by putting a tension 
(2) {9 





upor it, it would be no diffi 
cult matter to keep it in its 
place. Without entering into 
details, it would seem quite 
feasible to apply, at such in- 
tervals as might be found to 
be — » a = 
attac toa nging 
in the bight we passing 
the cable over two tors— 
which might also be pulleys— 
p together, as shown 
| ow | in the sketch, The use of the 

cable and hts, as Pp > 

would not only get rid of the 
difficulties arising from expansion and contraction, but would 
render the frequent ‘‘hand-holes” in the surface of the street 
unn . It would alzo enable the number of insulators to be 
v largely reduced. Every “insulator” must be a source of 
iakene and therefore waste, ly in wet weather, and the 
fewer there are of them the better. The fewer they are in number, 
the farther the line could be carried away from the dynamos sup- 
plying the electricity with a given percentage of loss, and the less 
power would be required for working the line. 

This question, however, is perhaps more ey 4 the concern of 
the tramway company’s engineer than that of the borough sur- 
veyor, But it may be remarked that some years ago waterworks 
companies did not object to a few leaky pipes and defective house 
fittings. Many of them have since found out that all water 
pumped into the mains and not and paid for by their 
customers has to be paid for by the company themselves, and it is 

le that a somewhat similar rule will be found to appl to 
companies supplying electricity. Repairs to the cable could be 
‘ormed by drawing it into suitable manholes provided at distant 
intervals in the streets, or it might even be possible to draw the 
cable through the tube into the engine _— 

Objection must also be taken to the collector—or that portion of 
the a tus which connects the motor on the car with the 
el main—being along by a cord. It should be a rigid 
attachment to thecar, an strong enough to force aside any obstruc- 

**removed by hand.” The breaking 
of a cord stops the car and blocks the , and if the driver has 
not another one to pegenee, fe ane hesien Dspleht etase atcions 
interruption to the traffic, on @ single line. Some years 
of experience of cable tramways shows that the slot is not more 
likely to get blocked than is the groove in an rail; and 
phe ope Irom chp ng 
‘or away an: that might get into the slot, 
-catcher be fixed in front of it which could clear 

the way for it, 


Objection 
of the tube, However 


is also taken to the use of wood for forming the sides 
carefully the wood may be creosoted or 
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ickled, it will not for stand the hetereguneess netuse of the 
iquids to be found ay surface of a town street, Sooner 
later it will decay and cause the collapse of the sides of the 4a 
and the sinking of the surface of the road. 
The last objection, but by no means the least, must be to the 
tting the tube anainining, 5 ~ 


iddle rail itself, = rather, to 
= ctors the middle pe na the two ordinary rails 


electric conductors 
the tramway. It wil te be seen that in some respects this — 
resembles a cable tramway, but on a cable line there is a 
mi reason for putting the cable t in the centre ; if it 
were put elsewhere the 
car, and a side on the 
rails. Whatever may be the force 
“a it cannot apply to an electric tramway, since the 
hich 


ay oe lg “" BorovuGH SuRVEYOR. 





UTILISATION OF WASTE GASES, 

S1r,—I am glad to see that at oe this su F sand is occupying the 
serious attention of engineers, and your leading article, as well as 
the paper of Messrs. James Paterson and us Sandison, read 
before the North-East Coast Institution of 
builders, must open the eyes of practical men to the importance of 


testing how far each ro hed ay va pened traeh - A 
Sixteen years k out my patent for ui waste 
—_ and WSthough 1 conctuat mies conclusively copes 


Application aux Chaudiéres a tow gree fantom a 

me ué a trois chaudiéres a bouilleurs de I’établissement de 

ére et Cie., ap de Grammont a Rouen ; il fonctionne sans 
depuis le le vingt-cing Novembre, 1874, sans avoir 


a eg ie No. 2 et 3 sont 
op SnenneenS 


dun 
ter toutes 
soit dans le 
ein =: Saleen —— 


aot om 


7185-39 litres. 
1150 kilos. 

996°50 kilos. 

7°16 litres 


aoa 

wt * 6 réduite 4 0 ee 

“es ‘eau in Craperte Gs Be 
* semante, contres ot scorien compris 

de houille 

on agp ena home, 


d'eau: évaporée} kilo de houille, dans les 
tgs Srapertopes fod od.+ @hatbe ine 


8 Avril, 
ée réduite AO deg. .. .. 714481 litres. 
se, scories et cendres 
1296 kilos, 


consommée, ‘scories et condres 

a ee ‘ke, hein -- 1135°90 kilos, 

eau vaporée eC 6, dans 

les deonbres conditions y. ue 6°28 litres. 
me le thp tems une 


11 regulte do ces expéclences, on favour di 
pour cent, surlecombustible. Dansleschau didres 


économie de 
les qui nous avons expérimenté, la température des gaz 
n’at' it pas complétement de la fusion du 
vec une température supérieure d’echappe- 
jie constatée devra s’accroite en raison de 
Le présent verbal a 
A Rouen, le dix A milhuit cent 
te ela (Ont nigné) MM. FE sig ted mgy 3 en Tisseur, 


Rouen ; Meunier, ingénieur en 
chef de Tamoctation Normande des taires Lage a 
ps ceed Thomas Powell, ingénieur m Rue St. Julien 
a ; Correy, ingénieur de la maison Thomas et T, Powell; 
H. Danvers, ingénieur du systéme Howatson. 


tité d’eau 6 
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PILE-DRIVING. 

Srr,—In discussing, so far as editorial comment is con- 
cerned, a acetns 00 nes that we ew the two knights on te 
sides of the shield disputing about its colour—we are bot! “ 
perhaps The inertia of the pile at the instant of 

impact will cause a difference in the oo the baad tnt 
foot, but I fail to see how the pile head can sustain a 
greater than that due to the force to overcome its vis 


tnertie unless the excess is raphe communicated to the Pe Smii 


increasing the 

on yn effect of the! statical 

eration, be the same if the blow 

es destitute of mass, 

Alina T tote oo in effecting a complete solution of 
at so far as the seats of the pressure between the 

Rie head of the Problem taken 
taken out a! 


ant ones pound a 
will no doubt feel 
very much like to have it on the table, 
WILLIAM DoNALDsON, 
, April 27th. 
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railways iain i en an yeas 
Helier German, and Tiling firms conten wn into the competition, 


to | that are now quiet, Our he 
transactions in steel rails, but om lpeematira builders have been 


of Ohne ae from 6s, 





and the tenders of the following were accepted as the lowest com- 
plying with the conditions :— 
Cockerill and Co,.. 5550 tons delivered at Genoa bey per ton 
Cockerill and Co... bored a » 


Cockerill and Co.. - » 104° Bor. oe 
Kru * 1500 ” ‘9 Leghorn 105°85f. or 
de France 2200 ,, oe Naples 108°43f. ” 
— ” Genoa 105°85f. a 
Taranto 107°65f. 
107, ee E. co. atei 22nd. Hy, H. Sricize. 





STRAINS IN CRANES. 
ie —I see there isa mistake in my letter on this subject in 
NGINEER this week. The expression for the strain in the 
ib shoul be W cos. 6 + (W + R) sin. 6. This reduces to 
sec, 9, the strain in the jib, in the case i , being inde- 
pendent of the action of the chain. W. Bz Coventry. 
Fordingbridge, April 24th. 








AMERICAN NOTES. 


(From our own ) i 
New York, 17th, 
SEVERAL bridge-building enterprises are now within sight of the 
market, and during the next twelve months five, a bly 
seven, vey ee large bridges speck ilt in di 


Soper’ hitenentp 


re enien “pi a bridge at New Orleans to connect th 
eo hehe of the ee er iver in the extreme coutle-weal. 


at 1°80c. to 2c., 
makers at about 3c. 


managers to meet to 
the work of collecting 1,000, O00, . 
there, and no doubt a large 
labour organisations and the friend] 
Business men are much annoyed at the Pettivede - Mr. Gould, 
whose course is the confidence in business and 
the extension of the strike ble in other sections of the country 
have been reporting very few 


uite successful during the past w 

or aes ye and fall delivery. At Philed 
increased their labour force some 600, 
between ho yd eleven 
York, and New 
and the 


are now aie oak 
per week. The New ——— New 
land works fave — received aap camienl 
u 








THE IRON, COAL, — GENERAL TRADES 
OF agate Bad] WOL 
OTHER DISTRICTS 


(From our own Correspondent.) 
On ’Change in Wolverhampton yesterday, and in —e 
to-day—Thursday—holiday influences were very apparent 
pend attendances and in the extent of business transacted. Iron- 
masters reported that at some of the sheet mills operations were 
resumed on en or Barn ye? but that most of the works 


will continue idle until Better orders from merchants 
export account as ioe 3 for next month. It is anticipated 
that probably A: and South American orders 
come to hand with a little more freedom. If so, some of the 
Seis ae y about half time will get into a 
ter position. 


eee re ee oe of a limited character. 
With the exception of the luction A Marto g bebecere 
announced, the old list mg for marked have been main. 

, but from to-morrow, May 1st, the Earl of Dudley’s and 
the Messrs. Barrows prices will be reduced 10s. 

e A trade is a matter of so much importance to 
entinsl the list iron firms, however, that it is anticipated that 
they will searoely allow Mors er Cee a 10s, advantage 
in com’ with them for Australian orders. 

A difference than ever before now exists between the 
prices of marked and unmarked iron. oer t a sly 7 the custom 
bars and a wel ordinary 

thing like £2, and Ba men now the 
difference is some ) ba common 
it is as much as £2 10s, The standard for marked bars stands at 
£7 10s.; good Staffordshire bars are ‘lei at £5 10s.; 
common bars £5. 

The current list of Messrs. Wm. and Co., Summer- 
hill anne is as here :— ; small rounds and 

£9; £93 io. 5, £9 108.5 rin. 


Bars, 

frin, in. bars, £8 10s.; }in., 
flo: No 74h No. 8, £12; and No. 9, £13 10s. Best bars they 
£8 10s.; dow £9 10s.; and treble best, £11 10s. 
; and best ditto, £9; with double 
Bie eee aa 
.; double best, £10 10s.; and 
districts is much 
plates £8 to £9 
notice the 


Casson’s 
gold medal at the Inventions Exhibition last year. 
In the pig iron trade deliveries are temporarily suspended, owing | 
fo the mactivt at the mills and forges. The general run 
egg hy ten! Baten, while two or three firms te 57. Ga. 
Medium pigs are about . easy, an 
cinder pigs, 27s. sag oe np ton. Welsh scrapiron is quoted by 
en reed ond. eS ton, but buyers are loth to give the figure. 
e is x quiet, and house coal upon the Cannock 
to 9s. per ton of 24cwt. Manufacturing 
ae eee Oe hase is ta Se to 6s. 6d. per ton, according to 
ae ann busin is small, and 


ess di Bek sre phy 
mare remarking upon the diffi- 
w North a tee weder ene eakg "eetatiee b- aiphner taney 
m The works are only 


eel, Sra eaas eae oun Os Wana ae 

Slots and hoops of sheng qualita ‘Tus danaasl ev 
an ea e 
Ed iota mer hich lea’ little 


additional | thing: 
but 


VERHAMPTON, AND | mepnane 


and | Particular brand. 


pave and £6 10s. for sheets, but North 





































At the Shelton Bar Ironworks, Stoke-on-Trent, the erection of a 
new basic steel plant has been determined w and will shortly 
be carried out. The nog owner of the Shelton Bar Works is 
the Earl of Granville, who at his Lilleshall Ironworks, Shrop- 
shire, is making aaah 2 upon a combination which is under- 


oes fe bea My um mo Wale 1 of recs ane no 
e Cyclops Ironwor! alsall, is being conver into a 
ground by the ironworkers for a stand the tendency 


eee kicden at lhe Ween tech, ds ietekan take 
wages in ent o e t or! 

the men have received notice of a reduction my on 10 to 20 
per cent., and to the pues of about 150 they have come out on 


strike. They are bein; pported by the men in the district, for 
it is felt that if the r for at is not resisted other employers will 
follow this example. 


The Belgians continue to compete severely in iron for and 
similar work, and are offering deliveries in hi fotriet 
at lower than native prices. are their prices before 
Shoei tt of consumers with much persistency. 
This district should benefit from the inquiries now on the market 
i Conpeny for steel and iron work for 
i rames 1 ironwork for railway 
aprile Meniber x , with yey of om 
‘oreign work just now ers 
on account of the Rosario Waterworks. e rere ae of a 
wrought iron tower and tank to hold 50,000 gallons is required, 
and the accompanying m machinery which is needed includes two 
compound beam engines with ‘ace condensers, two direct-acti 
bucket-and-plunger pumps and two continuous action deep wi 
pumps, three steel multitubular boilers, and other work. 
‘umping are commenting —_ the disad 
which they are in com with American makers for 
ee mp penn ae De Dawe: malian aie, Gig aee 


comple fo pa The lower freights at which deliveries can be 
e from New York to Edinburgh American manu- 


are enabling 

to take orders which have hitherto come to this district. 
In times of good trade the difference in the freights was not a 
serious matter, but now that English prices are down at the 
bottom, and there is no room for further concessions, the question 
is becoming one of im nig 

Messrs. Jones and Birmingham, are intending to enter w n 
the manufacture of dynamo machines for electric light ‘atelie- 
pore and they are now laying down machine olen! with that 


Yet another reduction in, wage has this week been made in all 
nches of the South Staffordshire and East Worcestershire 

forged nail trade. in tho wrought nail trade reduction of 10 pe 
cent. has been enforced, is contended to be 20 per cent. 
below what is termed the “starvation list.” In order to better 
the men’s position, a suggested scheme for the establishment of 
co-operative works is being considered, but it cannot come to any- 


The industrial exhibition to be held in Bingley Hall, Birming- 
ham, in po oe with the visit of the British Association at the 
Sai lcen hase chests » promises to be a decided success. Some 
firms have already applied for space, and the exhibits will 
comprise not only me pene but in many cases processes also, 
ne = and paper-making, carpet weaving, 
electro-plating, ae cutting, and manufacture of watches, 

jewellery, brushes, 

Lee epee Chamber of Commerce have 
committee to the commercial Bills b before 


cy of the Chamber having been resigned by Mr. P. H. 
Muntz—who has held the office for many years—Mr. George Dixon, 
M.P., been ted president for the ensuing year, Mr, 
Henry W. Elliot been appoin: i m 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
eee —During the Pat tne week the —— have caused a 
porary collapse of what little business there was doing in the 
Sentntted this district, and I have heard of no transactions of 
any weight ener poe An almost complete absence of inquiry is 
the complaint all , and, so far as any indication is afforded 
oe Se aes of the market, a weak tone seems to prevail 
\y- 
There was nominally a resumption of business at the vor smal 
iron market held on y, but the attendance was 
and there was little or cas tees — either in pig or manufactured 
iron. For local and district brands a quotations were not 
any lower than last week; but with the continued excessively 
low cut prices for one or ” two brands, which can be og at 
about 55s, 6d. for No. 4 forge, and 56s, 6d. for No, 3 foundry, less 
equal to Manchester, the makers of 
ag ay makers of Lincolnshire 
figures, seta t ot th Sanchectce a gon “9 
are com: ly out o' e Tar except for 
occasional pom a es to consumers who require some 
Doctorhies ieee, abish has for a a 
past been practically out of this market as a compe 
in some instances being again offered here at very low 
In outside brands, prices are easier to the extent that both 
and Middlesbrough iron have again got back to the low rates ruling 
prior to the recent advance. 
For hematites there is still very little inquiry, and where sales 
are made the basis of prices continues extrem: y low, 50s, 6d. to 
bis, less 24, being about the figures at which No. 3 foundry could 


be bought in quantities for delivery into this 
In finished iron trade is reported to be as bad as can possibly be, 
with almost every article that is made being sold ata loss. The 
orders coming to hand only keep the works in this district 
from hand-to-mouth on short time, and in ama instances lower 
are being taken. The quid rates for deli into the 
district are still about £5 up to £5 2s. in some 


cases for bars, £5 7s. 6d. to £5 10s. for hoops, £6 5s. for plates, 
orth Staffordshire bars are now being 
— for delivery here at as low as £4 17s. 6d., and some of the 

local makers are prepared to cut down prices to pretty near the 
— oy a they can secure specifications, simply to 


for spinning machinery for in 
Bolton and m, and some of the Manchester firms are 
rather better supplied with work than be have been, There is, 
etre 0 general activity in this branch of trade, The Engi- 
eering Trades Union Societies are feeling very severely the present 
ao in trade, be is rapidly yee their paper by 
e e ture they are compell incur in the support 
out-of- oak aaeheen As an illustration of eee I may oe 
that one of the leading trades union organisatio’ since 
commencement of the —_ absorbed upwards of “£4000 out of its 
accumulated funds to expenditure in excess of income, and 
the necessity of Ade wv: the scale of benefits to members is 
eopruing» question for considera‘ 
or my back I referred to the fact that Messrs. W. and 
d Sons, of Manchester, had undertaken the whole 
of the electric illumination of the — ds, and fountains 
at the Colonial and Indian Exhibition, to opened next week, 
and a more detailed description of the plant which has been put 
down will now be of interest, The illuminations are being carricd 
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NEW COMPANIES. 
oa companies have just been regis- 


Coruna, Santiago, and Peninsular Railway 
Company, Limited. 


This com to construct and work 
railways in 8S and for such os will 
acquire the concession of Bae, mes stock, 


&c., of the Sociedad del F 

lana de la Infanta Dona Isabel, a Spanish 

way Company authorised by Royal ecree of th the 
ith son 1863. By is also taken to carry 


ees Deer Gnas » to improve the 
navigation o! er oF LSaereeey and 
to construct pu build The 

tered on the 15th inst. with 


company a 
a capital of £200,000, in £5 shares, The sub- 
scribers 


ct a 


Shares. 
*Horatio Nelson Williams, J.P., Hastings .. 
*E. Swinton Holland, 45, brury-buildings, Liver- 


F. W. Brind, Chelsfield, ; See 
KF. J. aaten, Stafford Lodge, Belvedere- road, 
es orwood . ee 
m, C.E., Heath Royd, Lewisham. hill <: 
*H. Baron Doo, Epsom seme. ee, 08 
H. F. Bing, 18, "Manor Park, Lee i.e 
The number of directors is net to be lees than 
three nor more than eight; qualification, shares 


oe 


upon which 7 Rayer has been paid, or credited as 
paid, or £500 stock. The first directors are the 
subscribers denoted by an asterisk, and Sir George 
Kettelby Rickards, K.C.B., and John Livesey; 


maximum remuneration, £1000 per annum, with 
an additional £500 in any year in which £7 10s. 

r cent. is paid, and a further £500 per annum 
a each £2 10s. per cent. dividend over £7 10s, 
per cent, per annum. 





Defries Safety Lamp and Oil Company, Limited. 
Upon terms of an agreement of the 14th inst. 
this company proposes to acquire and work the 
letters patent, dated respectively 12th December, 
1884, for improvements in burners for petroleum 
and for light oils, and 11th February, 1885, for 
improvements in "lamps for burning mineral oils 
applicable also to gas burners. It was 
on the 15th inst. with a capital of £150, cagiered £: 
—— Py caapeaed ee . £80, wes 
e £5) in cash, the residue cit 
aon. The subscribers are :— sno 


8) 
C. A. Harrison, 22, Duke-street, aaa 


H Lowe, 7 % * Field-road, Forest-gate, “clerk: 
T. Andrews, H inhault-road, Leytonstone, clerk 
B. Gamay Bttog a -road, Blockley, clerk oe 
eB, 147 Houndsditch, merchant . 
*D. Colman Defri es, 147, Houndsditch, merchant 
Wolf Defries, 147, os 
The number of directors is not to be ‘less than 
three nor more than seven; the first are Messrs. 
A. J. Smart Eames, J. y Carson, F. L. H. 
Collins, H. W. Maynard, and D. C. Defries, the 
latter of whom is appointed managing director. 
Directors’ qualification, 200 shares ; remuneration, 
£1250 per annum and expenses, 


eet et et et et 








Leslie Liardet, Limited. 


fittings, machinery, &c., 
— boats, railways, trucks, carriages, wharves, 
ouses, &c., and primarily to acquire the 
potent of Liardet’s di hooks (No. 4597, 
ted 27th September, 1883), and Liardet’s im- 
rite pn in rudders and rudder fittings (pro- 
ee Te ae No. 11,196, dated 21st Sep- 
tember, It was registered on the 17th inst. 
with a canted of £8000, in £10 shares, The sub- 
scribers are :— 
&. W. Royle, came Seg merchant 
u <n oe | 40 
A.C. ‘hee Broa 


J. W. iethwaite, 7, Oid Burlington-street, 
merchant .. ° 
E. Samson, 1 Lincoin’s-inn- ‘fields, chemist... 
a Warner, 10, Priory-road, Kilburn, accountant 
.— 88, he Oc Grove. Camberwell, solicitor .. 
G. E. Baker, 6, Guildhall-chambers, chartered 
accountant .. .. .. ° ee 
The number of disecters fa nob to te len than 
three nor more than five; qualification, 20 shares; 
the subscribers are to appoint the first. When- 
ever the profits are sufficient for the payment of 
£6 per cent. per annum dividend, a sum of mn 
—— = will be paid to the board. The 
hase consideration is £70 cash and 793 fully- Paid 


London Metallic Capsule Company, Limited. 
This company proposes to trade as metallic 
capsule manufacturers in all branches, and for 


ee ee) 





Stone, 8 Sydenham, East India agent and 


- 


such will enter into two ents with 
Messrs, William Henry Quirk and Barton, 
jun. It was tered on the 17th inst. with a 
capital of £50,000, in £20 shares, The subscribers 
are :—- 
Henry Arthur W Liverpool, metal broker.. 1 
“A, Losstell Baran tavern mooted bee — we 1 
Robert Bruce Millar, r, Liverpool, berap broker se 1 
*H. Ansdell, 8, W con- 
tractor 1 
*E. M. 
1 
1 
1 





merc} 
*T. P. Griffin, London, ‘export beer ‘merchant 
F. Ansdell, 3, W: 





The number of directors is not to be less than 
nor more than five; the first are the sub- 

acribers denoted by an asterisk; the board inf 
divide eight guineas amongst the ‘directors present 
ateach meeting. Messrs. William Henry Quirk 
and Thomas Barton, jun., are appointed joint 
directors oo seven — at a remunera- 
tion of per ann ill also be entitled 
to an additional sum ok to pr net of any 
dividend above 10 per cent. per annum, 





Miners’ Electric Safety Lamp Company, Limited. 
Upon — of an agreement of the 19th inst., | J 
this com 4 poses to purchase from Benjamin 
Nisbeloon, ¢ of 57, Coleman-street, a licence to use 
for mining purposes certain patented inventions 
for ada entin in batteries for generating elec- 
and for improvements in eletrical batteries 

for for tema telephonic, and other purposes, 
The company was registered on the 20th inst, 


with a oapital of £100,000, in £1 shares. The 
purchase consideration is £90,008 in fully-paid 
Saee The 


Shares. 
8. . Rehan 5, Seve -road, Lei toe clerk 
F. Northumberland Park » Tottenham, 


Bn BR, pode 
F. “t. Ford, 1, Milton Villas, ‘West Green- ‘road, W., °9 
* Ww. |. Cook, 3, a. and 5, Swan- “buildings, Moor- 


c. “tat Surrey, clerk |... 
ae The Torrs, South’ Norwood 


8. yoy o, Malleel ‘street, Clapham, clerk 3.2. 
Registered without special articles, 


—— — Ll _ = 





New Zealand es. Railway Company, 


This compan: peng pesgees roposes to acquire a contract 
dated the 17th January, 1885, for the construc- 
tion of a railway from Springfield, near Christ- 
church, to Brunnerton, and from thence to Bel- 
rove, near Nelson, in the South Island of New 

ealand. It was registered on the 17th inst. with 
a capital of £500,000, in £10 shares. Power is 
taken to construct and work docks, harbours, and 
other public works, to reclaim and utilise the fore- 
shore Fb len ehh to adhd Shales 
passages of em ta, to advances 
emigrants to enable them to go to New Zealand 
to settle upon and develope the lands of the com- 
pany. The subscribers are :— 


Shares. 
Thos. Salt, Weeping-cross, Stafford... « a 
H. J. H. Davis, Dimster Ont Mincing-lane |. 100 


Cc. ae B. Huon, 79, aepenamennnan: 


KE. J Miles ~ 4 oo 
Sir Cuasios Cliffe. , K.B., Cannock 
E. ie e Hoare, t. , Caterham, banker 100 
ard B , 5, The y,Westmiuster 10 
The number of directors is ns to be less than 
three nor morethan nine ; qualification, 100shares; 
the subscribers may nominate from among them- 
selves the first directors. The remuneration of 
the board will be determined by the company in 
general meeting, but the minimum is to be £3500 
per annum, with an additional £500 for every 
director above the number of five. 








Shipping Appliances Company, Limited, 
This is the conversion to a company of the 
business of supplying signalling apparatus and 
other shipping appliances, carried vn by John 
Sachverali Gisborne, of 66, Finsbury-pavement, 
the purchase including the letters patent, No. 311, 
= 1885, for electrical signalling apparatus. It 
registered on the 16th inst, with a capital of 
E10, 000, | in £10 shares, The subscribers are :— 
Shares. 
> Bourne, Atherley, Walling'on, Surrey .. .. 25 
H. T. Hanssen, 11, Uld Broad-street, clerk ..  .. 
. Gibb, hg Blackteath- -rise, iusurauce broker eo 
?. Radford, 2, a ail 
at 4-; os ee 5 
W. F. Lockhart, Cc. E., 7, Fenchurch street . 
F. G, Arbuthnot, 66, Finsbury- pavement .. .. 
F. Tate, 7, Fenchurch-street, »hipbroker .. .. 5 


Registered without special articles. 





Lewis Great Eastern Exhibition Company, 
Limited, 
This company proposes 
Eastera sianineiion dad to exhibit the same at 
Liverpool or pine Nama _ to provide amuse- 
ments, entertainments, and recreations of every 
description on board. It was registered on the 
19th inst. with a capital of 20, ,000, in £10 shares. 
The subscribers are :— 
Shares. 


Bertha Lewis, 13, meee road, engine 
1 


to hire the Great 


widow .. ee 
*L. 8. Cohen, Liverpool ee 
*B. 8. Cohen, Higher Broughton, Manchester |. 
*H. D. Cohen, Handsworth, Birmingham .. 
May Vohen, Alexandra-drive, Liverpool .. 
L. T. Levy, Alexaudra-drive, Liverpool.. 
L. D pare ”- Pem' oo W., “mer- 


~ 
ee CO 


The subseribers dencted by an ‘extesteh are the 
first directors, 





Woolwich (Old Barge House) Steam Ferry Com- 
pany, Limited. 

This company proposes to uire and trade 
with all kinds of boats oud" » floating 
bridges, &c., _ to convey rs, horses, 
cattle, gouds, &c. » between p on the River 
Thames or elsewhere, and tocarry on a the business 
of lightermen or wharfingers. It was registered 
on the 15:h inst. with a capital of £20, 000, in £1 
shares. The subscribers are :— 


A. E. Klein, ro Sistona-road, Balham, secretary 
r @ compan. 
Camping, 175, jeen’s-road, Dals short- 
via write: Qs im, 
H. Campbell, 61, Seymour. place, W.C.,. musician 
H. = 22, = Peake Bow, accoun ntant 
J. M. Scoble, 41, Bt Poter-strect, Talington, 


station 
J. Lichfield, si, Le road, “Leytonstone, 
musical agent Layapeing roe ° eo ce 
The number ft directors is oat to be lens ‘than 
ed nor more than seven; the subscribers are to 
Stee (mo ape interim; qualificati 
After the shareholders have recei 
10 - yond per annum dividend the board will be 
entitled to £400 per annum for remuneration. 


William France, Limited. 
This company was registered on the 19th inst. 
with a capital of £100,000, in £100 shares, to 


acquire the business formerly carried on by Wm. 
Prsage, denen, onl a incor 

ousemen, whers, 8 insurance 
tevheon, ‘Tho oubeertbeanenes— 


Shares. 
—— Howden, 188, speeaenesienriian —_ 





_ ~ i eondions me 


C. “Howard, ‘17, Philpot iane, shipowner 2. :: 
D.C, Thomas, 26, Billiter- sh'powner 
a W. T. Escombe, 3, — India-avenue, ship- 


roker 

sy Ho wden, 138, ‘Leadenhall nhall street, shipowner 
John Bell, 13, Fenchurch-avenue, act spon es 
A 8. Kettlewell, Fenchurch-avenue, shipbroker 

The business will be carried on under the joint 
mai ment of the firms of Alexander Howden 
and » Charles Howard and Co., Escombe 
Brothers and Co., F. Green and Co., and D.C, 
Thomas and Son, 


re eT) 











THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


Applications for Letters Pa‘ent. 
+ : ts aaee Some communicated” the 
pa italics, aa 


17th April, 1886, 


5352. Dewrat Toois, C. F. Mendham, London. 

5353. APPARATUS fur OPERATING the SLAY uf Looms, 
W. Jepson, Halitax 

5854. MaCHANICAL ‘Fianmo, G. Racca and W. Seward, 
London, 

5365. Curtino SHELLED Oats, J. White, Belfast. 

5856. ReauLatine the Spxep of Enoings on BoarD of 
buips, G. Coe, Ashton-uuder- Lyne. 

5857. Construction of MeraL Sash Lungs, &c., J. Cole, 
Coventry. 

5358. AxLEs for Venicies, T. Wood, Eastville. 

6859. AuToMaTiC Firz ExtTincuisHEeRs, W. Woodhouse, 
Manchester. 

- Bagg pans oo of Covers fur Sipe Disnes, H. 

u 

5861. Securninc Wueets to Axes, F. Chamberluin, 

Sheffield. 


5362, WasHING Macuunes, 8. Barrett, Keighley. 
— 7. Ioenrity Ean Mark for Carrie, &. W. Lan*hert 
5364. en Gcapps, C. Meason, Birmingham. 

5305. Pirce ——— H. re Manchester. 

5366. Taps, E, Griffiths, Liverpvol. 

we. MANUFACTURE of Flour trum Grats, W. H. Price, 


000k. ieommnem, J. Caillet, Londun. 

5369. HorsesHoes, J. Cuiilet, Loudun. 

5870. Writine Desks, C. Groombridge and W. A. 
South, London. 

5871. Intet VentiLators, J. A. Macmeikan, London. 

5372, Ralcway SIGNALLING AppaRaTus, J. Rwid, 
Glasgow. 

5373. Cartridocgs, W. L. Wise.—(J. L. Didier, France.) 

5374. SusPENDING TrousEars, C. Steer, Lundoa. 

5875. Promotine the HeaLtny Acrioy of the Luyes 

Heart, C. Uibrich, London, 
5876. Looms for Weavine, W. Hacking, London. 
5877. VerticaL Direct-actine Encines, H. KE. Newton. 
C C. Worthington, United States.) 

5878. Picture Frames, E. V. Goad, London, 

5879. ALARM BeLus, J. Bruck, London. 

5380. Securine the Stuprens of Borties, &c , H. Ecke, 


London. 

5381, Execrricat Contract Apparatus, A. de Kho 
tinsky, London. 

5382. Measurine [apes, W. Chesterman, London. 

5383. SYRINGE ATTACHMENT fux Bui TEs, A. b, Tucton, 
London. 

5384. Marine Vessec Saietps, D. Jarves, United 
States. 


5385. IncREeDIENTs f r Propcctinc Exp.osions in 
Enoaines, R. U. Gardner.—(7. Gibson, france.) 
5386. PasorograPpHic SHvtTrers, ¥. W. Srans n, 


un, 
5387. Compounp for Renperine Woop Finxeproor, A 


’ 
5388. Sicutine Guns, J. G. Lorrain, London. 
5389. TRaNSFERRING Boats trom OnE LeveL to 
ANOTHER on CaNna1a, 8S. Lioyd, Londun. 
5390, Pxssary, K. Dodd, London. 


19th April, 1886. 
5891. Waste Preventine Sypuon Cistern, W. C. Bald- 
win, Selly Oak. 
5392. Smooraine and Poxisutne the Surrace of Sitk 
Hats, &c., R. T. Eddy, Mauchester. 
5393. Stops for Dooxs and Wuinpows, A. Spencer, 


5394. Cuorns, T. Carroll, Dublia. 
5395, — and Securtne Wixoows and SHutrers, 
H ams eens 





5896. WeiauTinc Motions of Looms, H. Lomax and 
W. Nelson, Halifax. 

5397. Asnes Paws, C. Stacey and 8. ioe, Sheffield. 

5398, | ae PuLueys and Ro.wers, B. W. Stevens, 


5399. Impervious Exastic Composition, J. Swindle- 
hurst, Barrow-in-Furncss. 

5400. STOPPERING Bort.es, T Trussell, Nottingham. 

540.. Case for HOLDING AxTIFICIAL FisHING Figs, R. 
Salmon-Backhouse, Leeds. 

5402 rtrd for GLope Ho.pger ATTacHMENT, J. Law, 

ing! 

5403. WarerprRoor and other Garments, A. M. and M. 
Hart, Manchester. 

5404. Fo_pixe Macarnes, D. T. Powell, London. 

5405. Fisn-pLates fur PexmManent Way of RaiLroaps, 
T. Spir, Sheffield. 

54.6, CincoLar TILLs, T. Felton, London. 

5407. MaTHemaTicaL Scaes, W. F. Stanley, London. 

5408. Lirrs and Hoists, &., W. R. Green, London. 

5409. Dynamo Macuines and Execrxic Motors, L 

mann, Vienna. 
54.0, COMBINED REFRIGERATING APPaRaTUs, M. Brawn, 


5411. Inpicatinc and Recorpina Apparatus, E. 
Harrison, Loudon. 

5412. Gas Ketort Lips, &c., H. Hawkins, Londor. 

5413. PROVIDING Bruuiarp Batis with a DURABLE 
Coatina, KE. Roese, Loudon. 

5414. Fiprous MateriaL, H. Brummer, London. 

5415. Presses for Laws Tennis, &c , Bats, W. Muckle, 


Tatham, 


jon, 

5417. Unnarrine or Unwootine Hives and Sxuivs, J. 
Palmer, London, 

5418, WALKING-sTICKS, &c., 8. Simmons, London. 

5419. Lockx-up Liquor Frames, T. W. Nor.is, Loudon. 

5420. InpicaTiNu WeicHinc Macuines, J. Rovts, 
London. 

5421. Courtine, &c., Trucks and Carriages, T. Wen- 
lock, London. 


5422, Stoprerine Borries, J. 8. Davison, London. 
6423. Steam Pump, H. Long, London. 

5424, WarTer Gavuaes, J. J. Miller, London. 

5425. Borer, T. P. Palmer, London. 

5426. — Borers, T. W. Wailes and M. Fraser, 


5427. Semen for Venicie Axues, E. Rose, London. 
5428. CLeaninec Tramway Links, 8. Strange and J 


ou. 
54.6. BearpeD Kwyitrinc Neepies, W. 
Lond: 


, Liv 
5429. Tuninc Pianorortes, A. J. Boult.—(P. 7. B. 
Berner, Germany. 
-_ Tuninc Pin for Pianorortes, &c., J. Bond, 
6431. Lockine Devices for Pargr Fives, A. J. Boult. 
H. Ri nada, 


. H. Richter, Cu 
5432. Watcues and Cuiocks, A. J. Boult.—{J. D. Col- 
in, W. A. Scott, and C, 8, Bllis, Canaua.) 

5433. Packine Casgs, &c., J. C. Chapman, London. 
5434. Exvevatine and 

Martrers, A. M. Clark. 
5485. SKINNING PoTATOES, 
5436. Rippep 


ion. 
Tuses for Borers, &., J. P. Serve, 


don. 
5437. ae Arc Liouts, A. N. J. Contarini and N. 
Con’ 
5438. Cuumneys, &c., J. G. Lorrain, London. 
20th April, 1886. 
5439. WarTer Gavuces for Steam Borrers, R. N. R. 
Phelps, ion, 
5440. Automatic Fir ExtinauisHErs, W. Woodhouse, 
saat name Cc. J. ny Birmingham. 
41, ny . J. ips, 
5442. Turnine Staircase News, d&c., J. C. V. Stacey, 
Sheffield. 
x Poxies for Tetroraps, &c., Wires, A. Eadie, 


as od Weavine, G. H. Hodgson and W. 
*Aetley, Brad ford, 





5445. Cttunzy Cow.s, H. G. Burson, Mortimer. 

5446. Burrons, C. A. Pfe: » Manchester. 

5447. Rippiinc Crypers, L. KE. Emmet, Sheffield. 

5448. Recucatine the Rance and Sinxinc of Torpe- 
poss, W. Bryan and C. E. coos Loge | neourt, 

5449. Pappep Qui.ts or Covercets, H. M. Matthews, 
Newport, Mon. 

5450. Cameras, W. Middlemiss, Bradf :rd. 

5451, Governors, 8. and J. Dawson, Manchester. 

5452. TRuEING Bars f r Canpine Esoine Fiats, G. 
and E, Ashworth, Manchester. 

5453. Screw PRopeciens, T. Leitch, Glug >w. 

54.4, COMBINED WaRpRozE, Bookcase, and Secre- 
TAIRE, C. Meyer, Glasgow. 

5455. Invants’ Cuarrs, A. Plant, Glasgow. 

5456. Puriryine Crude Carsonate of “Sopa, T. T. 
Mathieson and J. on Liverpool. 

5457. Yeast, W. 8. 8q London. 

5458. posta tg a Banner LA Liverpool, 

5459. Passencer Hoists, E. E. Griffiths and G. Finning, 
Liverpoo! 

5460. HorsesHogs, C. W. Hayes. London. 

5461. Sarery Devices fur Drawers, J.C. F. W. Diestel, 
London. 

5462 Sroprerinc Borries and Jars, W. H. Tucker, 
London. 

5463. Hyprocarson Gas, H. 8. Forbes, London. 

5464. Dome Foop Warmer, L. Guodday, Putney. 

5465. Permanent Way of Raitways, J. 8. Cheesman, 
one. 

Rotary Enorves, W. T. Goolden, A. P. Trotter, 
os P. Binus, London. 

5467. Compination Rino for Fisnina-rops, C. E. 
Kouth, London. 

5468. BINDING Music, &., A. R. Walter and T. H. 

in, London. 

“—_ Lerrerreess Printine Macaig, J. H. Buxton, 

D. Braithwaite, and M. Smith, London. 

5470. FaciuiTaTixe the RaPip APPLICATION of TPE to 
Paeintinc Macuinegs, J. H. Buxton, D. Braithwaite, 
and M. Smith, London. 

5471. Permanent Way of Caste Tramways, J. B, 
omith, Brockley. 

5472. Metauiic Tuses, T. B. Sharp, London. 

5473. PLayIne a New Game of Sxixt, V. C. di Tergo- 


London. 

5474. Puayine a Game of Samu, V. C. di Terg»lina, 
London. 

5475. UnperrraMes for Four-wHEELED V£HICLES, 
Vv. C di Tergolina, London. 

5476. Tannine Hipes, P. Haddan.—{ The Dobson Patent 
Tunning Process Company, United States.) 

5477. Boot or SHoe Counters and Stirreners, H. J. 
Haddan.—{/J. M. Watson, United States ) 

5478. Cases for Caarns, W. Turner, London. 

5479. Gaucine ELEctric Currents, 8. C. C. Currie, 


mdon. 
—> Actouanic Brake for Venicues, J. L. E. Daniel, 
mdi 
548°. evens. Apparnatu J. D. Newton.—(V. Meyen- 
berg, Germany 
5482. Impantinc Motion to Carbine ENGINES 
Asquith, Bradford. 
5488, VapourtsiInc CHEeMIcaL Acents, W. H. W. Wil- 
kinson, Loudon. 


5484. . -~ggiaaa for Foop, R. T. Stra»gman, 


Londo: 

5485. erates of Rarnwater Service, H. Curzon, 
London. 

5486. Excavatine, &c., Apparatus, C. Sooysmith, 
London. 


5487. Maxine Leaps for Staineo Grass, J. Pfleging, 
London 
5488, MiLirary and Rrpme Tor Boors, &c., H. Boyd, 


ndon. 

5489. Cock and Pipe Unions, J. Challender, Man- 
chester. 

5490. Locxina Devices, H. H. Lake.—(@. A. Harvey, 
United States.) 

5491. Tannino Hives, &&., N. A. Alexanderson and L. 
Hvass, Stockholm. 

5492. Muney-pox, T. Marns, London. 

5493. Keceetion of Corn and Detivery of ARTICLES, 
C. H. Kussell, London. 

IoniT1Ine Matcues, B. von Schenk, London. 

. ADVERTISING, A. Kltiver, London. 

2st April, 1886. 

. Case Snot, M. Martin, Chatham. 

7. BittiaRD Cug Rest, C. M. Foot it, Marlow. 
5498. SpLasHer and BRAKE ATTACHMENTS fur WHEELED 
Veuicues, F. H. Tidnam and F. Gunton, London. 
5499. CanpinG Enoines, J. Heginb sttom, Manchester. 
5500. VenTiLaTinc Raitway Carriaces, J. Rothweil, 

London. 
— VerticaL Steam Boriers, C. C. Marley, Middles- 
rou; 
5502. DeracHaBLe Cup for Neckties, G. Taylor, Bir- 
mingh:m. 
5503. Truck, A. Muir, Manche-ter. 
= Sasu or Winpow Fastener, G. F. Newman, B'r- 


am, 

5505. SIGNALLING on Surps, W. Varley and G. 
Rimington, Skipton-in-Craven. 

5506. Water Gavuces, G. Atherton, Manchester 

5507. PorTaBLE METALLIC Matreesses, I. Chorlton 
ani@. L. Scott, Manche-ter. 

5508. Cartripaxs, G. Quick, Chipping et a 

5509. CLEANING Knrvas, W. A. Jamieson.—(R. W. 
Jameson, Canada.) 

5510, Fuanace CaaMBer for Steam Borers, T. J. 
Sullivan, Sunderland. 

55:1. Ostarninc Uszrut Propucts from DisTILLERs’ 
Spent Wasa, W. 8. Squire, 1 London. 

5512. TaBLe Brackets, J. hest 

5513. Cookine Ranogs, W. Walker, Per eng 

5514. Comptnep Deck SALoon and FLoaTiNe VESSEL, 
T. H. Purves, Ww. 

5515, CentrirucaL Macutngs, A. Waldbaur, London. 

5516. Roaps and Pavements, W. White, London. 

5517. Envetope Macutnr, F. H. Richards, London. 

5518. ExtineuisHine Firs, G. L. C. E. A. C. Klingen- 
stein, London. 

5519. Fe.cine, C. Bennett, London. 

5520. Porcative of Fiuip Supsrance, E. David, 
London. 

5521. ComBrninc a PIANOFoRTE with a Harmonium, 
O. Bohmer and F. Thtirmer, London. 

5522. Coxe Ovens, T. F. V. C. Otto and C. Otto and 
Co., London. 

5523. Wine Ropes, H. Cheesman, London. 

5524. Lamps, E. M. Benet and P. F. Girard, London. 

5525. a for Tennis Potes, A. F. @. Brown, 


5525, Szsmive Knives, C. W. Spong, London, 

5527. Fiprovs, Inoy, A. de L. Long and R. Howson, 
London. 

5528. Sairts, C. P. Hulliss Glasgow. 

5529. PeRamBoLators, J. A. Macdonald, Glasgow. 

5530. Sarety Vatves, J. Y. Johnson —(J. Barbe, B. 
Fuuvel, and P. Chalou, France.) 

553°. PoLe-Preces for DyNAMO-ELECTRIC MACHINES, W 

. Goolden, A. P. Tiotter, and H. W. Rav.nshaw 

London. 

5582. Etecrric FurRNACEs, a P. Thompson.—( The 
Cowle's Electric Smelting Company, 








LERS, C. T. Ramsay, Liverpool. 

5534, Wax Heaps, J. A. Houghton, London. 

5535. SypHons, W. Firmin, London. 

5536. CLock Casgs, &c., 0. Imray.({R. P. Coughlin 

United States.) 

5587. MECHANICAL Musica, Instauments, O. P. 
mann, London. 

5538. Rest for SMALL-aRMS, J. Livtschak, London. 

5539. ARTIFICIALLY REARING PovuLTRY, "ke., Cc. Bell 
jon, 


5540, LEATHER Gioves, E. Horsepo |], London. 
5541. Lawn Tennis Net Stay Rop, M. W. Gataker 


London. 
> Paobucevos of Curomic ActD, D. G. Fitz terald 
n 


5543. Doors for Water-ticHT BuLkHEaDs, P L. Isaac, 
London, 
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5544. Sranps for Scuprortinc Cameras, &c., J. M. 
5543. Laur Stoves, B.A. d J. D. Rippingill 

VES, and J. D. e, 
London. 


5546. CLEaNInc Wixpows, &c., B. von Schenk, London. 
5547. Roapway, W. D. Curzon, C. R. 
Williams, and J. L. Nichols, London. 
22nd April, 1886. 
<> InrerRNaL Sroprers for Borries, W. Roberts, 
ol ham. 
5549. Damprnc Parer, A. Annandale, 


5550. Spux Sick Yarns, J. H. Charnley, seth. 
—_. Fiancep Boxzsins, J. H. Wilson iw Green- 
Manchester. 


3552. Book, &c., Ho. J. Cad and J. G. 
: ILDERS, bury 
5553. Cummney Cowns, J. W. Dyson, Newcastle-on- 


2. 

5554. Ropgs, G. Lee, Great Ayton. 

5555. Recervine Instruments for MECHANICAL SIGNAL- 
Lixo, T. Bassnett, 

5556. Sroves, J. Smith, Sheffield. 

5557. Neepuss, E. G. Cleather we 8. Davis, Brighton. 

5558. Castors for Pianos, W. 

5559. Rotary Excnrves, J. Fielding, Groesfford 

= Saeer Sree: for Pic Patrerns, F. Barklam, 


borough. 
x Weicuine Rattway Locomortvss, G. H. Garrett, 
pele 
acHines for Currixnc Sucar Canes, T. M. 
art and J. McNeil, Glasgow. 
FiRE-PROOF Paper, W. E. Heys.(E. G. H. 


Ladewig, 

5564. Poses Despatch Topss, J. G. Walker and 
J. Newton, Newcastle-on-Tyne. 

5565. CoNTROLLING ~— Ix-RuSH of Arr into PNEUMATIC 
Despatce Tuses, J. Walker and J. Newton, 
Rg nny te e 

5566. Marine ILLERY, A. G. F. Bernard, Bath. 

'567. Bepsrzaps, W. W. Strode, 

5568. Stampmve Hanpies, J. Bloor, Manchester. 

— AppLyinc Steam Brakes, &c., W. R. Anderson 

Sunderland. 


5570. WasHINe and Russie Macurnss, J. 8. Davidson, 


5571. Nostre Motrox for Se_r-actinc Mugs, R. Holt, 
Manchester. 

5572. CALENDAR Leng Cc. ~ Moody, Crewe. 

5573. Rotter Bumps, 

5574. SPRINGLESS Locks, Glendining, Carlisle. 

5575. Drawine Guuvun, . Wright and G. Thomson, 


Glasgow. 
5576. Proppixe Fork, C. Gall, Halifax. 
— Sa for Expiess Rorg Hau.acg, &c., W. Rice, 


5578. Foorways, J. D. Gibbins, Middlese 
4 Fastener for Gioves, &c., M. Viger, - agua 
. Generatine Steam, J. A. Walker, Lon 


5582. ior Bursrye Perroteum, B. Reichelt, 
London. 

5583. LE and Her. Piatss, G. E. 
Va —(A. Ahronsson, Denmark.) 

5584. wre for Doors, E. T. Hughes.—(£. G. Duru, 


France.) 
5585. Fastenuve for Lamp Reservorrs, H. E. Hearne, 


London. 

5586. PappLE-WHEEL Streamers, J. G. Kincaid, 
Glasgow. 

a ae Ssow Provenr for Rartways, H. G. Bell, 

5588. Dynamo-ELEcTRIC Macuives, W. M. Mordey, 
London. 

5589. Lawy-mowrsc Macuoves, J. R. Stoney, London. 


5590. Wasnine Harts, E. Flus, London. 
5591. Compixep Scares and Boor Bruss, W. 8. Roe, 


5592. anes Apparatus, G. F. Redfern.—(E. F. Garze- 
nel, France.) 


5596. Pxoros, — L, A. Groth.—(Z. Collardon and A. E. 


5597. Preventisc Back Ianrrion in HypROcARBON 
Enornss, J. J. R. Humes, London. 

5598. Beartnes of Macnivery, H. Crookes, London. 

5599. CewrrirucaL Pumps, &., for Bast PurposEs, 
oN. . Frere, London. 

5600. Pznamputators, D. H. Cowen, London. 

5601. Steerme Mecuawism of Loose-sack and other 
Ve.ocirepss, G. Hookham, London. 

5602. Morive-powEr ENGINE to be worked by Steam, 
CoMPRESSED a=, or Warer, J. N. Floyd and G. 
TANGYE, 

5603. SHakinc Gennes for Sirrisc Gramm, &., G. 
Eisner, London. 

5604. Ririuxe for Orpnance, &c., D. Gehrer, London. 

4605. wee eed of Sream Boimers, D. 


5607. Sreax Morors, H. Davey, London. 

5608. Stor Motions for Looms, E. Viret, A. C. Pruvot, 
E. Mathieu, and R. Mathieu, London. 

5609. Surps’ ‘Davirs, 0. Imray.—(B. Galbraith, New 
Zealand.) 

5610. WatcumM:ker’s Latne, G. Cornioley and E. H. 


Law, London. 

5611. Generation of Evecrric Currents, H. H. Lake. 
—(The Helios Electric Light and Telegraph Construc- 
tion Company, Germany.) 

ay EXTINGUISHING Apparatus, W. B. Dick, 

5613. Lamps, W. L. Wise.{W. E 4. Hartmann, U.S.) 

5614. Button Fasrevers, F. Loos, London. 

5615. GovERNoRS or REGULATORS for Gas Burners, 


al, London. 
5616. Feit Hats, C. Vero, London. 
24th April, 1886. 
5617. Sarery Seats of Venicres, J. Griffin, Birming- 
5618. Sarery and other Bicycies, J. and W. J. 
ins, 
5619. Manuracrore of LeatHer, J. and A. Hall, 
5620. FLowzr _—-. H. and J. Brooks, London. 
5621. Stretcuise Macures, 8. Walker, G. Leek, and 
8. Lomax, Radcliffe. 
we Trreme Waeexs, J. Gillard and A. F. Williams, 
5623. LavaTorigs, Bows, &c., W. C. Owston, Ponte- 


5624. Lock Nuts, J. Meeson, Sheffield. 
5625. Spmuswinc and Dousiine Corton, &c., W. Leach, 


5626. Lumusovus Pant, W. 8. a. - lock, pene. 
5627. Mrtat Lerrers and Ficures, ©. M. Jordan, 


Birmingham. 

5628. Hanpie for Rus, &c., Straps, P. A. Martin, 

= Sprinc Traps for Anma.s, J. Roberts, Birming- 

5630. Catcues for Wixpow Buirxps, W. O. E. Meade- 
King, Manc! r. 

5631. Bosprss for Car aad Rive Spinnine, &e., 
i Oon; - te sw Ww Gavihorp, J. Reddihough, 

5632. Carpinec ENGINEs, 0 
and 8. Wade, Bradford. es 

5638. Comprxep Foop Rack and Trovas, J. A. Gordon, 

5684. Propucrxa Pressure or Vacuum, J. W. Holland, 
London. 

a Removal of Heavy Weicuts, C. M. Foottit, 

5636. ParTiaL BALL and Socker Joma, C. Pumphre 
Birmingham. 4 


5637. DisPLaYING ADVERTISEMENTS, W. Strain, Belfast. 
5638. Cooxine Ranges, J. E. Russell, Derby. 





5639, ComPREssING Brass-COVERED Rouuers, J. Bar- 
5640. SADDLES for Veocipepes, 8. Nodder, Birming- 
“Se Screw-curtixe Macutxg, T. B. Smith, 


Bromwich. 
“—. Mart and eee Appuiance, C. E. K. 
regson, Li 
5643, CuTTine the} Pie of Ve.vets, &c., D. Scott, 
Manchester. 
5644. ConverTING CrrcuLAR Motion into a ReauLar 
Rectitmear Morion, G. Urbain.—(P. = p panes) 
5645. Toy Manc.ies, G. W. Herbert, 
5646, 4IN Pens, J. Klaucke. Londes.® 
4647. Rotary Moror, J. Thévenet, London. 
4648. GERATING or Propucine, &c., Corp, R. 
Matthews, Manchester. 
5649. Rartway Covuptines, J. C. Mewburn —{L. Ver- 


mee, 
5650. Harr-curtixe or Ciipprna Macuryegs, A. Bain, 


5651. Spapes, &c., W. Edwards, London. 
5652. Fiyrxe Enorne, J. K. Sm ies, Colchester. 
BURNERS, C. A. m.—(H. B. Shaffer, 


5654. Paotos, L. A. Groth.—(L. Collardon, Argentine 
Republic, and A E. Barthel, U.S 

5655. Surecp for the Knees of Trousers, B. T. Olcott, 
London. 

6656. Or. Lamps, A. Martin. London. 

5657. Carn Covriinas, W. I. Merritt.—(R. B. Dizon, 
Canada.) 

5658. Treatinc Caoco.Late. H. W. Hart, London. 

5659. Brake and Srartine Apparatus, J. F. Duke, 
onan 

Recepracies for Water, A. Gutensohn and A. 
“hee London. 

5661. PortaBLe Scarrotp, W. E. Williams, London. 

5662. FIRE-EXTINGUISHING Apparatus, A. Thompson 
and R. 0. Ritchie, London. 

5663. Hyprants, W. G. Stuart, London. 

5664. Execrric Motors, M. H. Smith, London. 

5665. Gas Enorves, H. Bernardi, London. 

5666. Or Cans, F. Naps, London. 

5667. Stream Generators, J. A. Eno, London, 

5668. Looxrne-cLass Hotprrs, C. R. Mayer, ‘London. 

5669. Frurertne Apparatvs, C. W. Rabitz, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


336,032. Piston Maree. jou S. Barden, Warren. 
—Filed 26th, 188: 

Claim.—The ceinantien, of the crank shaft, the 
connecting rod lever pivotted to the piston, the valve 
ad: to reciprocate over the ports of the piston, 
the tubular extension of the piston, the upper 
lower costions of the outer case, and the intervening 





plate provided at one side with the piston cylinder 

and at the other with a tube adapted to receive the 

tubular extension of the piston through which the 

fluid passes, substantially as described. 

380,064. Pomp, vate. F. Mattes, Scranton, Pa.— 
iled September 14th, 


Cam The pon nn with the casing 
provided with a water port, Eel et Bees 
a tne and forming a diaphragms, th = rk. 
sleeve e r work- 
ing in and supported by the diaphragms a third rd dia- 
phregm integrally formed with the * casing, and 


located above the sleeve in the plane of its bore, and a 
valve plate and valves above the latter 
diaph bstantially as shown and for the 
(3) The combination of the 





purposes set forth. 





casings, having direct communication with each 
other, plungers working therein, a —— dome- 
caps inclosing one side of the casings, and 
forming chambers to one side of each casing, a cross 
pipe connecting the apertures of the caps and com- 
muni with the chambers, an air chamber 
connected with the cross pipes and a check valve 
located within the cross pipe between the air vessel 
and the chamber inclosed by one of the dome-shaped 
caps, as and for the purposes set forth. 
336,668. Pressure InpicaTor AND Recorper, Alfred 
Shedlock, et city, N.J.—Filed August 12th, 1885. 
Brief,—The Sony er falling by gravity Sg ae a 
rotary motion from its connection with the h 








groove on its su 
mechanism is contro! rs 
acting against a — which ie S - 


~e. oxegemant é 





enough to resist movement until a certain pressure is 
reached. 


$36,716. Ruegostat For IncaNDESCENT ELEcTRIC 
Licuts, & Ambrose Hill, Sunbury, Pa.—Filed 
Novémber 26th, 1883. Renewed January 6th, 1886. 
Claim.—(1) In a regulator for incandescent electric 
ligh ee Oe ee linder, of a 
series of insulated parallel wires 
series of 
contact spring resting on th 
lated wires, Gubstantially Po herein shown and de- 


i 
L 











F 

scribed. (2) In a tor for i t electric 
lights, the ee with "the _ A, the insu- 
lated parallel w: E of unequal eG of and having 
bare parts F, and ~~ contact t spring of tho wires ty 
wound around the the ends 

insulated “oabetan tially as herein 
shown and i 


386,762. Too: ror Dritt Presses, Oberlin Smith, 
Bridgeton, N.J.—Filed Jul Awd 1885. 
Claim.—(1) An improved for use 
, composed of a forked sive & wy is I adapted to to 
secured within and revolve wi Sy ay] 
and a tool which is nope sal ne wi 
between the forks of said stock, and at each end is 
adapted for use in ting tn threading, counter! 


with a hole, fh 








+ hy 








or 9 P 
combination with ~~ "ey as shown, 
whereby said tool m with 


may be locked in line axially 


said stock, substantially as specified. (2) As a means 


[336,762] 














the oe end of a hole, a tool com- 
gente Se pe to loosely fill and to 
revolved within he < hole, eS ee within 
Se ones 09s one ae 8 longitudinally- 
arranged slot, in combination with a fd otter that 
ge ea at or near its upper end within and is adapted 
projentis, outward from said slot, and has its lower 


for counterborin 


end made V-shaped with its point placed at 
oe side of the axis of bar, substantially as and 
for the purpose shown. 


Pump-rop Coup.ine, Charles M. Bartholomer, 
Plainwell. Mich.—Filed December 8th, 1885. 
Claim.—The combination of sections of pump-rod 
provided with end extensions constructed to overlap 
each other and to form when overlapped a 
coupling portion, the engaging surfaces of the over- 


336,7 ¥ 


hale extensions being provided with studs and 
eed te deter to fit into each other, and a coupling band 

emerges dey slide over said lapping extension 
cubetentialty as set 


. APPARATUS FOR TOWING AND SecuRING 
Hawsers or Lines or VeEsseis, Herman Winter, 
Brooklyn, N. Y.—Filed March 27th, 1885. 

Claim.—{1) An improved clamp for hawsers, formed 
of two parts constructed to surround the hawser, and 
having an enlargement adapted to work and operate 
as a universal rt in the hawse pipe, substantially as 


described. PP improved clamp for on 
provided wi ent to work and 
a universal joint in the hawse hole, and means tor 








336,868 Divipers, George M. Pratt, Middletown, Conn, 
—Filed November 9th, 1885. 
Claim.—The combination of ithe pivotal arm sharing 
the centre point 2, an screw 
arranged Las abed 4 yer og thelarm, a alee ate 








engaying said sleeve to adjust it longitudinally, and a 
sweep arm movable with the sleeve in its adjust- 
ment, and also capable of longitudinal adjustment in 
the sleeve independent of any movement of the latter, 
substantially as described. 
336,979. GrinxpiNc- ry James B, All sree, Cumberland 
‘Md. —Filed July 2 884. 

Claim.—{1) A oe mill having one horizontal 
roll and two parallel bars arranged contiguous thereto 
—one above and one below the said roll —and suitable 
conduits for conducting the grain to the respective 

ints of reduction. (2) A grinding mill ha’ coe 
cteentel roll and two parallel bars arran procter 
tiguous thereto and on diametrically —_ = Poo of 
the said ns ny two reductions may be accom- 











—— 





lished simultaneously, and the friction of the roll 
Cortass relieved. gp A grinding mill having one 
horizontal roll an parallel arranged 
contiguous thereto and on ‘iatnetrical ly opposite sides 
of the said roll, the said bars being provided with 
elastic means for retaining them in operative position. 
337,021. Crvutcn, Charles 8. Scott, Cadiz, Ohio.—Filed 

December 21st, 1885. 

Claim.—(1) Ip a clutch, a wheel within a wheel 
excentrically arranged, means fur rotating the centre 
of one about | the centre of the other, and a clog between 
the wheels, a as described. (2) In aclutch 
the combination of an inwardly toothed wheel A, and, 
externally toothed wheel B, meshing together, the 


33702!) 





latter revolving about a cam C, together with, aclog E, 
in tween said w , and a spring ¢, for 
“s ina locking — substantially 
lescribed. (3) In a utes the clog E, inte 
Seieeen two wheels, A and B, and means for h ding 
said clog in position, substantially as described. 
337,147. Device ror Operatinc Steam ENGINE 
Inpicators, James R, Goddard, New Bedford, Mass. 
— Filed November 10th, 1885. 
Claim.—(1) In a device for operating a steam engine 
indicator, the combination of a pantograph ada) to 
at one end to an engine cross » with 
Be 9 ager stand pivesaly conected to the "other 
with feet el 
it to the floor, and ‘with adjusting devices 
ition of the pantograph ma: be fixed at at 





ee 


adjustment, substantially 4 a for the 
(2) In a device for 


any req' 


purpose set forth. ig a 





steam engine indicator, the combination of the panto 

A with the ad. ble h post 

central tube D, having the flange d and thumb 
pe da, ding "rod a3, having a groove 
said screw d? operates, the 
ne e, the tubes F, provided with 

baring single eyes aud oye 

lower ends, the sliding rods A, hingnd, Se the 
said collar, and the feet G, provided with double eyes 
substantially as and for the purpose set forth. 
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THE GREAT EASTERN STEAMSHIP. 
No. L 

Ar 2 p.m. on Sunday, the 2nd instant, the Great Eastern 
steamship dropped anchor in that part of the river Mersey 
known as the Sloyne. The voyage from Milford ogre 
much that cannot fail to attract our readers. e Great 
Eastern may be said to belong to a past Pompe ge Her 
performance, indeed, had in it something of that in- 
terest which we might take in the conduct of a Siberian 
mammoth loosed from the icy prison in which it had been 
bound for ages, and free once more to live and move and 
breathe and eat. The circumstances under which the 
huge ship went to Liverpool are peculiar. Purchased by 
the London Traders, Limited, in which Mr. De Mattos is 
a principal partner, in order to be sent out to Gibraltar 
to be used as a coal hulk, it became necessary to remove 
her from Milford Haven—where she has lain for a dozen 
years—to some port having a dock able tohold her, and cranes 
competent to lift out her paddle engines and boilers. Liver- 
] was the mostsuitable port, and to Liverpool she hasgone. 
n Liverpool is an extremely en ising firm—Messrs, 
Lewis and Co,—with large branch establishments in Man- 

chester and Sheffield. Messrs. Lewis possess the 
clothing “emporiums” in the world. They decided to utilise 
theGreat Eastern from the time of her arrival in the Mersey 
until the 14th of October as a huge advertisement, and to 
this end chartered her for the time named from Mr. De 
Mattos. She is to be utilised for the display of popular 
attractions. A circus will probably be established in one 
of her cable tanks, which is no less than 75ft. in diameter. 
A menagerie will be found in her saloons, Stalls for the 
sale of all manner of wares will be established on her decks, 
Her sides will be covered with vast posters, from among 
which Pears’ soap will not, we may be certain, be absent. At 
the end of the period we have named she will return into 
Mr. De Mattos’ hands, and the work of conversion for 
Gibraltar will be proceeded with; unless, indeed, other 
counsels prevail, and the ship is converted into a cargo 
boat, which could be done at a comparatively moderate 
outlay, by razeeing her upper deck ; compounding her screw 
engines; putting in new laos, removing her cable tanks, 
and soon. It will be remembered that the Great Eastern 
was the first vessel to lay a successful telegraph cable 
between this country and America. Recent work in the 
same direction has been done by the Faraday and 
the Hooper—or as she is now called, the Silvertown. 
Both these vessels have found remunerative employ- 
ment in carrying grain, and on one occasion the Fara- 
day brought over the Atlantic not less than 11,200 tons, 
which is, we believe, the a of corn ever 
carried, There would be nothing remarkable in the 
Great Eastern following the example thusset her. It may 
be worth while to say here that the stories which have 
been industriously circulated to the effect that the Great 
Eastern is nothing better than a rotten hulk, with her 
bottom made up in places of bricks and mortar, are entirely 
untrue. To all intents and purposes her hull is just as 
sound now as the day the ship was launched. Before she 
was allowed to go to sea, the Board of Trade surveyed her in 
Milford Haven, and the result of the survey, which 
occupied no less than two months, was that she was freely 
granted her certificate. The bricks and mortar referred 
to are bricks laid in cement in certain places to prevent 
water lying instead of finding its way to the blige a 


precaution specially necessary, because the floor the 
=> dead flat for a long way amidships. 
fore proceeding to describe the voyage, it will be well 


to attempt to give some idea of the dimensions of the 
ship; but we may say at the outset that no word-painting 
of any kind can give an adequate notion of her propor- 
tions. She must be seen in order that these may be 
understood. She is almost, if not altogether, the oe 
structure ever made by man of iron. A very few bri 

and the St. Pancras Station are in one sense larger, but 
only in a sense. Her length on the load water-line is 
680ft., but her stern overhangs considerably. She is 
82ft. 6in. beam and 58ft. deep, or the height of a 
good five-story house. Her tonnage, builders’ mea- 
surement, is 22,927, ister beg 13,343. Her 
bunkers stow 10,000 tons of coal, and she can stow 6000 
tons of cargo besides. Her draught loaded is 30ft.; her 
displacement would then be 27,384 tons. Her wetted sur- 
face, loaded, is 66,420 square feet, and the area of her 
water-line 39,829ft. As to her construction, we condense 
the following particulars from a little work concerning her 
published several years ago. “The hull of the ship is 
divided transversely into ten water-tight compartments 
of 60ft. each, the bulkheads having no openings whatever 
lower than the second deck, whilst two longitudinal walls 
of iron 36ft. apart traverse 350ft. of the length of the ship. 
Up to the water-mark the hull is constructed with an 
inner and outer skin 2ft. 10in. apart, each of plate. 
and between these, at intervals of 6ft., run horizon 
stringers. Besides the principal bulkh there is in 
each compartment a second intermediate head, form- 
ing the end of a coal bunker, and carried up to the main 
deck. There are no openings under the deep water-line 
through the principal bulkheads, except two continuous 
tunnels, near the water-line, through one of which the steam 
pipes pass, while the other is as a communication be- 
tween the screw and paddle engine rooms, a trap-door and a 
ladder about midway opening into the cabin of the chief 
engineer. Every distinct plate employed in the construc- 
tion of the hull was moulded beforehand to the exact 
shape required by the situation it was to occupy. About 
6250 tons of iron have been used in the construction of 
the hull and 3,000,000 rivets, At the bottom these plates 
are lin, thick, in all other places fin. The deck of the 
ship is double or cellular, after the plan adopted by 
Stephenson in the Britannia tubular bridge, and is formed 
of two }in. plates at the bottom and two }in. plates at 
the top, between which are webs which run the whole 
length of the ship, The upper deck runs flush and clear 
from stem to stern for a breadth of about 20ft. on either 
side, thus affording two magnificent promenades just 
within the bulwarks, These promenades are rather more 





than the eighth of a mile long. Four turns 5 Sra down 
either side of them exceed a mile by 256ft. ween the 
two side promenades of the up eck are low bulwarks, 
to which a skyli 4 of sg e vy for 
passengers. These saloons are wide, the longest being 
100ft., and there are deck gangways connecting the side 
rete between each of them.” sae ie 

e ship was originally propelled by two sets of engines 
—paddle phe screw. The paddle engines are in perfect 
condition, as good indeed as the first day, and are mag- 
nificent specimens of old world engineering. They consist 
of four oscillating cylinders 74in. in diameter and 14ft. 
stroke. The ori dies were 56ft. in diameter, with 
floats 13ft. long and 8ft. wide; but both these wheels were 
carried away in a gale, because the ship was stopped to 
save a boat which was being dragged overboard by a rope 
which became entangled in the wheel. So long as the wheels 
were in motion they were safe; but oneof them was 
to pieces by the fourth or fifth sea which struck her after 
they stop) , and the other followed suit a little afterwards. 
These wheels weighed 185 tons each. New wheels were 
made, much stronger and of smaller diameter, viz., about 
50ft., and narrower floats put on. These wheels are 
still on the ship. The weight. of the engines is no less 
than 850 tons; they were the ae made 
at that time, and, indeed, it is doubtful if they are not the 
as oscillating engines ever made, those of the Ireland, 
Holyhead mail steamer, having but two cylinders, as 
against four in Scott Russell’s engines. 

The screw engines were built by Messrs, James Watt 
and Co., and are in a sense even now the screw 
engines in the world. They have four horizontal cylinders 
84in. diameter and 4ft. stroke. The crank shaft is 24in. in 
diameter in the journals, and so is the screw shaft, in 
which, it is worth while to add, there isa flexible coupling 
in the tunnel. There are two thrust blocks, one before 
and one abaft the coupling, which consists of two h 
cross pieces, one keyed on the end of one shaft, and the 
other on the end of the other shaft, cod pieces on the end 
of one crosshead going into holes in the other crosshead, 
as shown in the annexed di : 

Any of our readers who possess “ Bourne's Treatise on 


the Marine Engine” will find the 
screw engines and paddle ines of 
the Great Eastern illustrated. The 


four cylinders of the screw engines 
lie on their sides, two and two, port 
and starboard. They have each two 
es and the starboard engines 
ve each one connecting-rod, while 
the port engines have two; so that 
there are three big ends on each crank 
The cylinders are framed i 
in the most solid fashion possible. 
jet condensers, one to each cylinder, placed 
two between the condensers. The 
bladed, 24ft. in diameter, and 44ft. pitch., of cast iron, and 
weighs 35 tons. Originally the ship had 112 furnaces and 
five funnels, but about fifteen or sixteen years ago she had 
new boilers, and the number of furnaces was reduced to 
eighty and the funnels in number to four. These funnels 
look out of all proportion small to the size of the ship, being 
only 6ft. in diameter; but they give an excellent draught, 
being 100ft. high from the level of the grate-bars to the to 
the grate bars being over 40ft. below the upper deck. The 
boilers are of the box type, loaded now to 18 lb. on the 
square inch. They were re-tubed not long since. Each 
boiler is double-ended, with five furnaces at each end, and 
there are two boilers and twenty furnaces in each stoke- 
hole, and eight boilers in all—four for the paddle and four 
for the screw engines, Thescrew boilers are each 17ft. 9in. 
long; 13ft. 9in. high, and 17ft. 9in. wide. The paddle 
boilers are of nearly the same dimensions ; but the paddle 
boilers have 3200 tubes and the screw 4920 of somewhat 
less diameter, The plates are gin. thick. The smoke- 
boxes are sunk into the boilers, the fronts of which are 
a flush from top to bottom when the smoke-box 
doors areshut. Certain curious statements have been cir- 
culated from the first concerning the engines and boilers. 
Thus, it was stated that the screw engines used 6°08 lb. of 
coal per indicated horse-power per , and the paddle 
engines 3°12 lb. There is nothing like a decimal point for 





lending an —— of truth to a statement. This is, 
notwi' ing the decimal points, quite untrue. There 
was no marked difference between the engines in 


economy of fuel. In like manner it has been said 
that the paddle ines used 123 tons per day and 
the screw engines tons. Asa matter of fact, the con- 
sumption has always averaged three tons per furnace per 
twenty-four hours, or for 112 furnaces 336 tons, pawred of 
383 tons; and, so far as we can learn, she never burned 
300 tons in twenty-four hours. For the eighty furnaces 
her consumption never exceeded 240 tons altogether. 
There is considerable doubt concerning her actual indi- 
cated power, which varied much with the immersion, 
because both paddle and screw engines were locked up, 
the one by the great diameter of the paddle-wheels, and 
the other by the extravagant pitch of the screw. It is 
stated, however, that the paddle engines indicated 3679 
and the screw engines 3976-horse power. 

As the paddle engines were not used on the run round 
to Liverpool, the lower floats having been taken off and 
the wheels secured, we need say nothing more about them, 
except that the designer was a consummate engi- 


neer. To Scott Russell the credit has been given. 
No doubt he indicated the princi features, but 
the name of the man who desi them in detail 


deserves to be rescued from oblivion. Can any of our 
readers say who he was? The screw engines are 
unquestionably a splendid job, but very much too 
heavy for the work they have to do, It appears that 
they never pe | time be more than 36 sol of eit 
per minute, whi to a piston 5 0 

288ft. per mlabie. Han’ the pitch of the screw been 
redu the engines are quite strong enough and solid 
enough to run with ease at 50 revolutions, which would, 
after all, be only 400ft. per minute ; smaller cylinders would 





then have sufficed, and the dimensions of the engines could 
have been reduced. If the ship had been built in the 
present day no one would have dreamed of putting paddle 
engines into her at all, and 6000 indicated horse-power 
could have been easily transmitted through the existing 


Having thus rapidly sketched the construction of the 
ship, we may now at her eventful history. The 
construction of the ship originated in the fertile brain of 
Brunel, who was never so happy as et ee some- 
thing bigger than any other engineer contemplated. 
ido a was built for the —e - Steam 

avigation Company, a company incorpora' y Royal 
Charter, and was intended for the Indian and Australian 
route by the Cape of Good Hi The capital of the 
company was £1,200,000, in shares of £20 each, with 
power to increase to £2,000,000, of which about £600,000 
was called up and expended in the construction of this 
vessel, A further sum of £172,000 was required for 
internal fittings and other matters before she was fit for sea. 
The construction of the Great Eastern having been deter- 
mined on by the Eastern Steam Navigation Company,on the 
1st of May, 1854, the building of the great ship was com- 
menced, on the lines laid down by Mr. Scott Russell, on the 
Thames. She was intended to be the first of four. She was 
launched broadside on, and being checked on the ways she 
stuck, and the result was the failure of the company. A 
new company was formed, which launched her at a cost of 
about £30,000 for the launching alone. The ship was 
first known as the Leviathan. ie new company called 
her the Great Eastern, and she remained in its hands 
until 1864, when the Great Eastern Steamship Company 
bought her for the insignificant sum of about £80,000. 
Messrs. Glass and Elliott, electricians, chartered her to 
lay the Atlantic cable, and Messrs. Glass and Elliott 
became the Telegraph Construction and Maintenance 
Company in 1865. e went out cable laying under the 
charter in 1866, at the end of which year she returned to 
Liverpool, where she lay for a while. In 1867 she was 
chartered by a French company to convey passengers 
from New York to Brest for the French International 
Exhibition, She made only one voyage, when the com- 


— failed. She was taken up —- October, 1868, 
y the Telegraph Construction and Maintenance Company, 
and laid the mch cable from Brest to St. Pierre. 


On her return in 1869 she loaded up the Indian cable 
and sailed for Bombay in November of that year, 
going round the Cape, and coaling there and at St. 
incent, passing through the Mozambique Channel. She 
laid the cable from Bombay to Aden Ae Jeb el Tir. 
She returned round the Cape to Sheerness. The charter was 
continued for five years, and while at Sheerness she had 
one set of boilers taken out of her, another set renewed, 
and the rest were thoroughly repaired in 1871. The 
next year she laid a new Atlantic cable, and raised and 
repaired the old one. In 1875 she was taken to Milford, 
and has remained there ever since. She went into the 
dock works, and these docks were really constructed round 
her, the ship being moved from time to time, until the 
dock 80 nearly approached completion that she had to be 
taken out into the haven. In 1878 she was put on a grid- 
iron, cleaned, and repaired. -No less than 300 tons of 
mussels were taken off her bottom, and weeds 10ft. long, 
with stalks as thick as a man’s wrist. In 1880 a company 
was devised to import fresh meat, and she was chartered 
- this company, which, however, could not be floated. 
iations were then entered into with Mr. De Mattos 
for her purchase, which fell through. In 1884 a syndicate 
was formed to charter her for the New Orleans Exhibi- 
tion. She was to lie off the city in the river, and be used 
as a magnificent floating hotel, and no doubt the idea 
which Messrs. Lewis have now carried out originated with 
the syndicate. The syndicate failed, however, to carry 
ents through. Litigation commenced, and at 
last the ship was sold by public auction, and purchased by 
Mr. De Mattos for £26,000. 

During her whole life large sums of money have been 
regularly A aps on her in keeping her in repair. She has 
made in all eight or ten trips with passengers across the 
Atlantic. She has carried troops to Quebec. In 1863 she 
knocked a hole 83ft. long in her bottom, on Montauk 
Point. In 1860 she encountered the storm in which she 
lost her paddles and broke her rudder head. A sensational 
story was told at the time about the fitting of jury 
steering gear by an American engineer, Mr. Towle, which, 
like many other sensational stories, is not true. 

She was first commanded by Captain Harrison, and suc- 
cessively Captains Kennedy, Thompson, Walker, 
Pattin, Anderson—now Sir James Anderson—and Halpin. 
Her first chief engineer was Mr. McLennan. He was 
succeeded by Mr. Vine Hall, and he in turn by Mr. 
Rorison, whose place was finally taken by Mr. George 
Beckwith, who was in her from the first, and gradually 
rose to be chief. Mr. Beckwith remained in charge of her 
in Milford, and carried out all repairs, such as putting in 
two new masts. Mr. Beckwith finally went into partner- 
ship with Mr. Bainbridge, establishing the Strand and 
North Dock Engineering Works, Swansea. Mr. Bain- 
bridge has, however, retired, and Mr. Beckwith now 
oe as consulting engineer, while at his works every 

escription of marine engineering is carried on. 

It was intended that the ship should sail from Milford 
at 8am. on Wednesday morning, when the tide would 
suit, About a month steam was got up and the 
engines were turned for the satisfaction of the Board of 
Trade surveyor. The chief engineer of the ship is Mr. 
Peter Jackson, who holds an extra first certificate from the 
Board of Trade, and is marine surveyor as well. He had 
been on board for some time making himself acquainted 
sng the wae a her pally ine A red Bh - loyed 
or eleven princi in seeing to the a 
clearing the four injections and the Kingston valves. 
Three of the injections he as clear, but the injec- 
tion for the forward port condenser as having many of the 
holes in the strum choked with rust. The bottom of the 
ship = an awful condition, covered with barnacles and 
sea-weed., 
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On Tuesday morning Mr. Strong arrived from Cardiff in 
his fine tug, the Empress cf India, bringing with him 
four engineers and sixty firemen, a very mixed lot 
indeed. These men shipped for the run, to tind them- 
selves; but they came on ote without any food, and the 
bakers’ shops in Milford and most of the others were 
cleared out to provision the ship, which had previously 
taken in 500 tons of coal. The ship is commanded. by 
Captain D. R. Comyn, who commanded the Bruiser during 
the Crimean War, and various other important ships for 
foreign navies. Two pilots were on board, Mr. Thomas 
Edwards, of Liverpool, pilot boat No. 9,and Mr. Johns, 
Milford pilot; Mr. Reeve is chief officer, Mr. Collier 
second officer. 

Before the anchor could be weighed, however, it was 
necessary that the engines should be started. It was 
found, however, tobe impossible toget them to turn round. 
Mr. Jackson had had the manholes taken off the cylin- 
ders, and these had been cieaned and oiled inside as far as 
possible; but the frictional. resistance of the engines was 
enormous, and they could not move without a vacuum, and 
this could not be got, especially in the forward port 
engine, which was short of condensing water. There was 
a considerable air leak, too,in the joint between the sluice 
injection valve on the forward starboard engine and the 
condenser, besides others of Jess importance. These last 
were stopped vy the old-fashioned expedient of laying a 
tallow candie along the leaking seam and allowing 
the wick to be drawn in as the candle melted. 
The reversing gear went so stiff that twelve _fire- 
men on each wheel were required to turn it, 
and about twenty minutes were then needed to get the 
valves over from full speed ahead to full speed astern. 
There is a curious kind of steam reversing » but this is 
inoperative without a vacuum. Two or three times the 
engines were started, but stopped after they had made a 
few revolutions. It was impossible to get the fires away 
till the engines were running, and.when they did begin to 
turn with a pressure of about 15lb., the drain on the 
boilers was so great that the pressure quickly ran down to 
a pound or two, and with a vacuum alone the engines 
could not move. Mr. Strong came on board from his tug 
boat. He has been accustomed to jet condensers for over 
twenty years, aud he lent Mr. Jackson all the assistance in 
his power. Hours were spent, however, and without 
avail, It was no use blowing through and getting a 
vacuum ; she could not hold it for a minute, probably be- 
cause the slide valves were leaking fast. The condensers 
became hot in a moment, and a long delay was required to 
let them cool down again. At last the engines started 
astern and kept on. The dampers were taken down, and 
the engines ran at about eight revolutions per minute, 

ing and complaining all over. An army of greasers 

id their best, and by degrees the brown rust began to 
work out of the journal bearings; the vacuum began to 
improve, and things looked better. At this juncture 
Captain Comyn, thinking that the difficulty had been got 
over, signalled from the bridge to stop and goahead. The 
engines stopped indeed, but go ahead they would not; 
the tide was turning, and it became evident that the 
opportunity for starting was lost. All hands in the 
engine - room were thoroughly exhausted by continuous 
labour for hours in a perfect Turkish bath of steam from 
the cylinder relief valves, and operations were sus- 
pended for the day. So ended Wednesday. All 
night long the engineers worked hard to improve 
matters. Small air leaks in the condensers were 
caulked, cocks were overhauled, and the numerous con- 
nections with the condensers were seen to. An attem 
was made to take down the injection sluice valve on the 
forward starboard condenser, but when the spanner was 
applied, the studs broke short off before the nuts would 
turn, so the attempt was abandoned, and the leaking seam 
was caulked with wooden wedges. 

A considerable period before the Great Eastern sailed, 
Mr. De Mattos had asked Mr. Beckwith to come on board 
for the trip to Liverpool as consulting engineer. A 
residence of over fifteen years in the ship made him 
familiar with her every peculiarity. Mr. Beckwith, how- 
ever, declined. He could not leave his own business. On 
Wednesday afternoon a consultation was held between 
Mr. De Mattos and Mr, Jackson, and it was decided that 
it would be highly desirable to get Mr. Beckwith’s 
advice. This was the more necessary that neither 
the captain nor the pilots knew anything as to 
how the ship would steer, at what rate she would 
steam, how much coal she would burn, &c. In fact, every 
one on board was completely in the dark concerning her. 
Mr. Beckwith was the one man who knew anything about 
her. It was evident, too, that the ship was very short- 
handed in the engine-room. None of the firemen shipped 
was good enough to be entrusted with the duties of leadin 
stoker or water tender, and two engineers had to be tol 
off to look after the water and the firing—one in the after 
stokehole with four boilers, and another in tne forward 
stokehole with two of the paddle engine boilers, the 
remaining two forward boilers not being used, as sixt; 
furnaces were considered to be ample for the wor 
to be done. It was decided, therefore, that Mr. De 
Mattos should telegraph to Mr. Beckwith, to induce 
him to come on board and bring a couple of engi- 
neers with him. Mr. Beckwith telegraphed back that he 
would be on board on Thursday at noon. Early on Thurs- 
day morning steam was again got up, and the engines were 
started. The results of the previous day’s operations were 
apparent. Six men at each wheel could now run the 
links up or down in three or four minutes, and the 
engines were easily started astern. For some reason they 


were always more willing to move in this direction than |i 


ahead. Having run thus for a little time, they were 
started ahead, and to perform very well, when one 
of the boilers, which by an error in the stokehole had been 
filled over the top of the gauge glass with water, began to 
prime violently, and brought the engines to a standstill in 
a very short time. Priming, we may add for the benefit 
of those who have no experience in jet condensers, acts 


disastrously on a vacuum. Nothing could be done until 





the boiler was blown down, and so the whole morning was 
lost. Mr. Beckwith arrived on board at noon with his 
principal foreman, who was perfectly well acquainted with 
the engines, and a consultation at once took place between 
Mr. Jackson and Mr. Beckwith, with results which we 
shall deal with in our next impression. 








THE EDINBURGH INTERNATIONAL 
EXHIBITION. 
No, I. 

Some enterprise has been shown in Edinburgh of late 
years in organising small Exhibitions devoted to special 
subjects, such as Fisheries and Forestry, but the project of 
an International Exhibition of Industry, Science, and 
Art, which, by the time this notice will be in print, will 
have received fitting consummation in its ceremonial 
opening by Prince Albert Victor, throws all previous 
efforts of its kind quite into the shade. The undertaking 
was practically set afloat so recently as Feb of last 
year, when, at a meeting held in Edinburgh, it was decided 
formally to go on with the work. The result reflects the 
utmost credit on the promoters, managers, and various 
committees. concerned. Notwithstanding the compara- 
tively short time at their disposal, they have secured a 

nificent site in the West Meadow Pleasure Park, 
enclosed over 26 acres, and raised buildings over an area 
of 7 acres, a portion of which buildings will remain per- 
manent as a memorial of the undertaking; tilled them 
with a vast collection of objects drawn ea the wide 
domains of industry, science, and art; and the date 
originally fixed for the opening will find the show 
complete. 

The first difficulty of raising a guarantee fund was got 
over through the generous example set by the Corpora- 
tions of Edinburgh and Glasgow, who each subscribed 
£2500, being followed by contributions in proportion from 
several other Scotch towns and private firms and indi- 
viduals. The aggregate sum, originally fixed at £25,000, 
ultimately reached about £37,000, and meanwhile the 
Corporation of Edinburgh had granted the West Meadows 
as a site, and designs for the buildings, &c., had been 
arranged for. The successful competitors from amongst 
twenty were Messrs. J. Burnet and Sons, architects, and 
Mr. Chas. C. Lindsay, C.E., of Glasgow. The cost of the 
buildings to their designs has been about £30,000, and 
they have been erected without accident of any kind. 
They comprise the pavilion, an imposing edifice built of 
brick upon concrete foundations, and with steel and iron 
pillars and framework, intended to be of a permanent 
character, and extending eastwards from it a long range of 
double courts branching off a main court or avenue— 
seventeen on each side. The pavilion, which cost some 
£10,000 and occupies about an acre of ground, has a fine 
central hall, 260ft. in length, 60ft. wide, and 55ft. high, 
with east and west transepts. An imposing dome, 60ft. in 
diameter and 100ft. high from the floor to the lantern, is 
placed over the centre of the main pavilion, while in addition 
cupolas are fitted over the north and south angles. A 
coloasal gilded statue of Fame surmounts the central dome, 
and various other emblematic groups—representative of 
science and art, music, poetry, and literature—adorn the 
fagade of the pavilion, which, of course, contains the main 
entrance to the Exhibition. The doorway is flanked by 
handsome Corinthian pillars surmounted by the statuary 
before alluded to, and is approached by a grand flight of 
stairs, all of which features are the gift of Messrs, Stewart, 
granolithic manufacturers. In front of the doorway a 
splendid tesselated pavement has been laid, the gift of 
Messrs. Field and Allan. The massive doorway is made 
of padowk wood from the Andaman Islands, and is a gift 
from Messrs. Shillinglaw, of Edinburgh, the contractors for 
the woodwork of the grand pavilion. The panels of the 
door are fitted with artistic bronzes presented by sheriffs 
of it“ and the lock, with a po key, which Prince 
Albert Victor will use in opening the Exhibition, is the 
gift of Messrs. Chubb, of London. 

In the grand hall of the pavilion a colossal statue of 
Wallace, the hero of Scotland, by Stevenson, of Edinburgh, 
who is responsible for several other pieces of sculpture 
about the building, will occupy a commanding position 
immediately under the central dome. At the end of the 
south transept, a grand organ, by Messrs, Bishop, of 
London, has been erected, while the end of the other 
transept is occupied by a large painting by Fernand 
Cormon, representing the “ Age of Stone,” lent by the 
French Government. The galleries in which the Art 
section of the Exhibition is displayed are ranged alon 
the sides of the grand hall, the collection, we are assured, 
being of very great interest and value. The arched avenue 
leading eastwards from the pavilion, reached by a flight of 
granolithic stairs, and from which the various courts in 
the temporary buildings branch off, is 750ft. long by 50ft. 
wide and 35ft. high. The latter-mentioned courts—thirty- 
four in number—are each 135ft. long and 50ft. wide, and 
are covered with glass and corrugated iron, on wooden 
Ecce and supports. Altogether, as has been said, the 

xhibition buildings cover an area of seven acres, the 
space allotted to exhibitors being about 112,000 square feet, 
in place of the 80,000 originally contemplated. Had the 
capacity of: the buildings allowed, it is stated that the 
exhibits offered would have occupied a much larger area 
than what has been allotted. As it is, we can say from 
eoneye inspection of the whole Exhibition a day or two 

fore the opening, the promoters—of whom Mr. Gowans, 
Lord Dean of Guild of Edinburgh and chairman of the 
Executive Council, has taken a foremost part—are to be 
a ona rg er orally interesting, and exceed- 
ingly well-arranged Exhibition. The systematic and 
intelligible grouping of the exhibits, especially in view 
of ‘the fact that the space has been more fully 
utilised than had been anticipated, is decided proof 
of the ability which has been brought to bear upon this 
work. In securing the services of Mr. H. A. Hedley, 


of London, at an early stage to manage the undertaking, 
the promoters took a wise step, as the results have shown. 
The Edinburgh people—and we suppose we may say the 








people of Scotland—have secured for their first venture in 
International Exhibitions that amount of perfection and 
economy which have been arrived at in the metropolis 
only by lengthened experience and much outlay. In many 
respects the Edinburgh Exhibition will compare very 
favourably with the displays at South Kensington, 
The Exhibition, however, as an international collection, is 
less important than the promoters had intended and hoped 
for, probably owing to the limited time elapsing between 
its first inception and its full growth, thus preventing 
exhibits being prepared and sent in from other countries, 
Owing also to the Colonial Exhibition being held in 
London, the British colonies are not represented to any- 
thing like the extent which would have been the case 
under other circumstances. In all there are over 2000 
exhibitors, the total sum realised as rent for space being 
about £12,000. 

Referring more particularly to the exhibits, it will per- 
haps be most acceptable if we speak first, and most fully, 
of the machinery section, as being that in which our readers 
are most interested ; and afterwards of such other features 
as may appear worthy of brief notice—premising, how- 
ever, that anything like detailed treatment of any exhibit 
cannot at present be attempted. The machinery section 
occupies 13,000 square feet of area, and with the exception 
of the partition dividing off the boilers which furnish 
steam for the machinery, the whole section is one open 
department. The boilers alluded to are six in number, 
giving steam at 801b. pressure. Two are supplied by 
Messrs, D, Adamson and Co., Manchester; two by Messrs, 
Penman and Co., Glasgow; one by Mr. Sinclair, of Leith; 
and the sixth by Babcock, Willcox, and Co., New York 
and Glasgow. There are over 150 exhibitors in the 
machinery section, but numerous exhibits coming within 
the category of machinery are dispersed throughout other 
sections. Some of these will be afterwards referred to. 
The arrangement and fitting of the machinery section have 
been under the superintendence of Mr. Arthur Carey, of 
London, whose experience in other large undertakings of 
the sort has enabled him to accomplish the work most 
successfully, At the time of our visit a very satisfactory 
start had been made under steam. The machinery in 
motion is actuated by means of belting from four lines of 
shafting, over 1000ft. in all, driven by a compound hori- 
zontal engine of 200-horse power by Messrs, G. and W. 
Bertram, of Edinburgh, and an inverted compound con- 
densing engine, with Corliss valve, by Messrs. Douglass and 
Grant, of Kirkaldy. 

One feature which strikes the visitor is the admirably 
systematic and compact way in which manufacturing 
processess are illustrated, from foundation to finish. If 
the actual article of manufacture is not under manipula- 
tion in all cases, the machines for the several stages are at 
least shown in pa Thus we have the manufacture of 
paper represented in the necessary plant, shown by Messrs. 
G. and W. Bertram, of Edinburgh, who ict exhibit 
a monster roll of paper five miles in length, this bein 
naturally followed up by machinery used in the work o 
paper folding, cutting, printing, lithographing, bookbind- 
ing, envelope-makivg, &c. &c., in which representation 
the following firms share:—Mr. Alexander Seggie, 
Broughton Market, Edinburgh, who shows machines for 
almost all the foregoing purposes ; Mr. W. C. Horne, 5a, 
Aldermanbury Postern, London, who is almost equally 
prolific, a noteworthy item being the Martini duplex 
folding machine, and another with which the catalogue of 
the Exhibition will be folded ; Messrs. William Collins, 
Sons, and Co., Glasgow ; George Stewart and Co., Edin- 
burgh ; John Greig and Sons, Edinburgh ; Waddie and 
Co., Edinburgh ; James Milne and Sons, Edinburgh ; and 
Messrs. T. and <A. Constable, the official printers 
for the Exhibition, who will show most of the above 
machinery in operation. The manufacture of bread 
and biscuits has most extensive and _ interesting 
representation. Perkins patent ovens are to be seen 
in full operation, shown by Messrs. Robert Thomson and 
Sons, Crossmyloof Bakery, Glasgow. Measrs. Thomas 
Melvin, of St. Rollox Ironworks, show a machine bakery 
in full operation, as do Messrs. Thompson Bros., Queen- 
square, Leeds, and Young Bros., of Edinburgh. David 
Thomson, of Gillespie-street, Edinburgh, shows a great 
variety of patent machinery for the manufacture of bread, 
as do Messrs. Joseph Baker and Sons, of City-road, 
London. The last-mentioned firm also exhibit a variety 
of machinery used in the manufacture of confections; and 
chocolate manufacture is represented by Messrs. J. S. Fry 
and Sons, of Bristol and London. The machinery used in 
the manufacture of aérated waters is shown by Mr. Daniel 
Rylands, of Barnsley; also bottle-filling and washing 
machines in operation. Messrs, A. and W. Smith, of 
Eglington Engine Works, exhibit a vacuum pan and 
other machinery employed in sugar refinery; and Messrs, 
Platt Bros., of Oldham, in one of the most extensive 
and tasteful stands in the Exhibition, show in motion 
power looms, cotton-spinning, worsted-spinning, and other 
textile machinery. r. Geo. Hodgson, of Bradford, also 
exhibits power’ looms for weaving various kinds of cloth, 
as do Messrs. Hutchinson, Hollingworth, and Co., of Dob- 
cross, near Oldham. Mr. Thomas Kennedy, of Galashiels, 
exhibits a design or idea loom used in the manufacture of 
tweeds, and Mr. W. H. Grant, of Coventry, shows a jacquard 
loom. A Wilton carpet loom is exhibited by Messrs. J. and 
J.S. Templeton, of Glasgow, who also show some splendid 
specimens of their manufacture elsewherein the Exhibition. 

or the manufacture of gutta-percha and its various appli- 
cations for purposes of an engineering or domestic kind, 
such as belting, wheel tires, horseshoes, &c., Messrs. R. 
and J. Dick, of Glasgow, show a variety of machines at 
work, These, it may be stated, are driven by electric 

wer, the generating plant being shown at the stand of 

r. Rankin Kennedy, of Glasgow, and is possessed of some 
noteworthy features. Messrs. Crossley Bros., Manchester, 
show specimens of their gas engines, and an Atkinson’s 
patent differential gas engine is exhibited with other 
machines by Mr. John Cochrane, of Barrhead. An inter- 
esting machine is exhibited in motion by Schrader, 
Mitchell, and Weir, of Glasgow, made by Arrol Bros., of 
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Genniston Ironworks, of which only a very few are in 
use in this country, although its immense labour-saving 
qualities are sure to recommend it for wider adoption. 
his is Lockwood’s automatic leather scouring and setting 
machine, by the use of which it has been found that the 
labour of one man per day can be easily exceeded twelve- 
fold. 

Numerous firms exhibit engines of one kind or another, 
each having features, small or great, which entitle them to 
separate attention, but which, of course, cannot be treated 
of here. Amongst these firms we noticed Messrs. Thomas 
McCulloch and Sons, Kilmarnock ; James Black, Auchen- 
toshan; 8S. Pollock and Sons, Paisley; John Binnie, 
Glasgow ; Alley and MacLellan, Glasgow ; Duncan Stewart 
and Co., Glasgow; Greenwood and Batley, Leeds ; Forrest 
and Welsh, Manchester; Glen and Ross, Glasgow ; J. 
Copeland and Co., Glasgow. Several interesting exhibits 
of boilers are made, amongst the most noteworthy being a 
six-horse power vertical boiler, showing Russian practice, 
by Richard Smith, Moscow, Russia; Babcock and Will- 
cox boiler of 136-horse power, fitted with a chain grate 
mechanical stoker ; Galloway boiler--1875 patent—300 
indicated horse-power, suitable for evaporating 6000 lb. of 
water per hour with about 600 1b. of coal. Messrs. Robey 
and Co., of Lincoln, show some of their portable engines, 
and fixed Robey engines and locomotive boiler combined. 
Several firms show a variety of machine tools, nothing of 
conspicuous novelty appearing, however, unless we except 
the patent bevelling machine for angles, tees, and bulbs, 
shown by Messrs. Davis and Primrose, of Leith, and now 
gaining entrance into shipyards. There is a large number 
of exhibitors in the class of machinery used for washing, 
wringing, mangling, and carpet beating ; and the Singer 
Sewing Machine Company exhibits a variety of its 
machines at work. 

With respect to marine engineering and shipbuilding, 
the Exhibition does not so fully represent those important 
industries as the near contiguity of the principal ship- 
building centre in the re would have led one to 
expect. In fact, so far as England is concerned, the repre- 
sentation is almost nz, while even the Clyde and Scotland 
are but indifferently to the front in these departments. 
This is doubtless to 4 accounted for on the grounds of the 
Liverpool Exhibition being the chiefest attraction for 
exhibitors in the industries named. Notwithstanding 
this shortcoming, however, of the Exhibition falling below 
what one is justified in expecting in an exhibition so near 
the chief shipbuilding centre, there are exhibits enough to 
impress one with the progress made in these most im- 

rtant branches of industry. Most of the leading ship- 
yuilders of the Clyde send a selection of models repre- 
senting their finest v: 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 
LONDON SEWAGE. 


Sir,—When you referred to the Canvey Island scheme on a 
former occasion, you were good enough to afford me space for some 
comments, and as you have treated the matter with perfect fairness 
in a further article which you published on the 16th inst., I venture 
to trouble you only with remarks on the general policy involved. 
I would fain leave the issue between the Metropolitan Board and 
the complainants, who obtained judgment from the Royal Com- 
mission in 1884, to be settled, as I am sure will be the case, in 
favour of Canvey Island, after a summer, or, at most, two hot 
years’ trial of the experiments arranged by the Board ; but experi- 
mental expenditure to no purpose, and to the tune of a million 
pounds or more, must be a serious consideration for the ratepayers, 
and contracts to a large amount are about to be let for permanent 
works and plant which will be useless when the extension of out- 
fall recommended by the unfettered advice of Sir Joseph Ba: tte 
—in his evidence to the Royal Commission—shall eventually have 
been found indispensable. 

In this view, the Works’ Committee’s report ignoring an offer of 
Canvey Island, may indeed, as you say, ‘“‘ seem hardly fair” to 
their constituents, and considering the excessive prices which have 
necessarily been paid by many towns requiring land for sewage 
disposal, an offer of undeniably suitable land in sufficient quantity 
at the low rate of £50 per acre seems hardly one to be rejected 
without even naming it to their Board. 

One would, at any rate, have thought that the idea of discharg- 
ing the ss steam barges on the island, and there finally and 
miraculously disposing of their filthy cargoes, after only one-third 
of the intended voyage to sea under all the unforeseen conditions of 
that experiment, might have occurred to some member of the 
committee, and led to inquiry whether such a convenient graveyard 
would not be cheap at the price, and so dovetail in with the 
present views of the Board, independently of any extension of the 
outfall sewers, which at present they deem unnecessary. Owners 
of dynamite hulks, which are hardly less objectionable neighbours 
than sewage works, have long found the creeks of Canvey Island 
suitable mooring places for their craft, and its insulation, combined 
with accessibility by land and water, point out this locality as the 
inevitable destination to which all the nuisances on the narrow 
reaches of the Thames from Woolwich downwards must eventually 
gravitate. But there are powerful interests involved in postponing 
the inevitable move, and in favour of retaining the outfalls in a 
situation where they serve as the scapegoat for many companies 
and wealthy individuals polluting air and water, who find it con- 
venient to have their respective nuisances overshadowed and their 
position defended at the cost of the metropolitan ratepayers, 
against complainants who might probably attack other nuisances 
in detail if the more obvious and overpowering one were removed. 

Doubtless the Board consider also that any ment of 
capital expenditure on a radical remedy must popular with 
western and northern ratepayers, who know nothing by actual 
experience of the state of the river, and do not stop to calculate 
the probable aggregate of successive charges for litigation and 
chemical palliatives, which are in one way or other good for trade, 
while they postpone for a short period a necessary expenditure of 
capital, however reproductive it would be in the early future; but 
@ voyage down east on a warm day, such as that which entailed a 
su ing night’s illness upon three out of five Royal Commis- 
sioners, might move influential west-enders to eee with the 
inhabitants of Erith, Woolwich, and other ripa places, and the 

ress might do good service by keeping the sufferings of the latter 
fore the public, 

Financial considerations are, however, paramount to all others, 
and we all know how commonly experiments cost much more 
than the estimates on which they are undertaken; indeed, Mr. 
Gladstone is just as likely to be able to buy out the Irish landlords 
for his £50,000,000 as the Board are to keep within treble the total 
of the modest estimates for experiments at Barking and Crossness 


submitted by their Works Committee in defiance of the figures | feed 
computed by a practical man like Mr. Phillips, who has had so 





much experience in shipping coal, and whose plan has the 
economical advantage of employing coal barges on their return 
voyage to Newcastle over the Board’s proposal to build a fleet for 
the special and unremunerative freight of sludge to sea. 

In conclusion, may I add to your expression, ‘‘ the chemical 
referees, if we may so term them,” that itis the first time I ever 
heard of an appeal lying, from the decision of a judicially con- 
stituted body, to referees consisting of three witnesses for the 
defendant and one member of the jury, together coming to the 
conclusion that each of the four was wrong in his judicially ex- 
pressed opinion, and that the defendant can avoid the judgment of 
the court below by doing something quite different, and observe 
that you omit the important qualification with which these 
referees” open their award, viz. :—-‘* We have, in the first place, 
to express our regrets that the shortness of time within which it is 
desired to receive from us an expression of opinion has not allowed 
of our making such a comprehensive examination of the matter as 
its importance would have rendered desirable.” Is that, I would 
ask, a satisfactory basis for entering upon an expenditure of a 
million or so in masonry and permanent plant ? 

Hafod-y-Wern Farm, ALFRED 8, JONES. 

Wrexham, April 24th. 





PILE DRIVING. 

Sir,—Mr. Donaldson’s ways with formule are past finding out. 
No one but he would have attempted to calculate results from my 
formule by taking tons asthe unit for P and W, and pounds for E. 
To multiply words on this would be useless. His sophisms about 
what is the modulus of elasticity are not worth discussion. If he 
chooses to take two definitions of modulus of elasticity, and apply 
them both to the same problem, he must expect anomalous formulz. 
My use of E did not need definition, being fully in accordance with 
usual conventional application to cases of strain. The only points 
I conceive remaining to consider are whether those losses referred 
to in your editorial article, and which I neglected, such as the 
generation of heat, and what I may call the precession of strain, 


would interfere with the of my form Concerning the 
former, there are absolutely no data to go upon, and we are there- 
fore compelled to neglect it. I am inclined to consider, however, 


that this may be a source of important loss. If we take 2lb. of a 
substance of specific heat °5, and raise its temperature 50 deg. F., 
we must have expended nearly 17 foot-tons of work. If this has 


been done in twenty blows, we have lost 43 foot-ton per blow. But | and 


I cannot tell how far this is applicable to piles. 

I have used the words ion of strain, because if I under- 
stand you aright in that of your article which refers to the 
transmission of waves of compression, you suggest that work in 
the monkey may be absorbed by compression of the top of the pile 
before the reaction from below the pile has had time to come into 
play. I regret that pressure upon my time is likely to prevent me 

rom entering upon an interesting discussion of this kind at present. 
It will not suffer by being left to abler pens than mine. I shall 
feel much interest in reading your own and correspondents’ remarks, 
and shall only regret not being able to join in. I imagine the two 
cases of rupture named in your article will be found to be consider- 
ably divergent from the case of a pile. The bursting of the gun is, 
I think, not due to the presence of the cork, or a plug of mud, but 
to the absence of a projectile, or to the projectile not being rammed 
home. I conceive an explosion to be a central force from which a 
large number of small particles are ejected at a high velocity in all 
directions. If there is not at hand close to the centre of force a 
mass free to move, and thus to absorb the work by acquiring a high 
velocity in a very short interval of time, the work must expend 
itself against the envelope or the support of the explosive. If 
there is no projectile, the explosive may expend itself against the 
breech before the velocity of the particles has enabled them to 
travel along the barrel far enough to compress the air to the amount 
necessary to remove the cork, even if pressure were transmitted 
instantaneously through the air. ScRUTATOR. 

April 26th, 

B aya exploded with the muzzles stopped up have had either a 

bullet or a charge of shot properly rammed home in them.—ED. E.] 


HEATING FEED-WATER AT SEA. 

Srr,—Your article on ‘“‘ Heating Feed-water at Sea,” which 
appeared in your issue of the 16th ult., will no doubt be interest- 
ing to marine engineers and shipowners, as this is the first 
time any paper has attempted giving a common-sense view of the 
principle involved, and as our system has been mentioned in a 
article, we think an explanation of the principle will not only be 
interesting to your readers, but will also serve to correct any 





erroneous impressions that may have got abroad. The startling 
results of Mr. Kirkaldy have no place in our experience, for we 
have had hundreds of boilers fitted and now working where the 


feed-water is heated directly by the steam in the boiler, the feed 
heater being put in the steam space; therefore there could be no 
possibility of loss from radiation such as there is sure to be in the 
case of the steam pipe leading to the heater and the pipe leading 
the hot water to the boiler. We were, however, never able to 
discover either loss or gain. 

This system of feeding was applied by us for the purpose of 
removing the dissolved gases in the feed-water, but as to calling it 
feed heating we never dreamt of such a thing, for in principle and 
effect it is the same as supplying the boiler in the usual way; besi 
our feed heater never gave any other result than that due to the 
system, neither better nor worse. Secondary influences have had 
very considerable effect on — results, in some cases as high 
as you mention, in others lower than the actual saving. The 
variations are traceable to different causes, sometimes to the 
boilers, sometimes to the condenser. 

Before going into the explanation of our system of feed heating, 
we wish to point out clearly that in generating the power for pro- 
pelling a steamship two entirely distinct sets of apparatus are 
engaged—the boiler for producing the steam, and the engine for 
converting the force of the steam into useful work. The efficiency 
of a boiler is the amount of water it can evaporate by a given 
amount of fuel, viz., the pounds of steam per pound of fuel at a 
given temperature of feed and steam, or, in other words, the units 
of heat passed out of the boiler with the steam per pound of fuel 
consumed. The efficiency of an engine is the weight of steam used 
to exert 1-horse power in a given time between the boiler and the 
feed-water temperature, or, in other words, the units of heat used 
per indicated horse-power per minute. The more units of heat 
passed out of the boiler per pound of fuel the higher the efficiency, 
and the less units of heat used per indicated horse-power per 
minute the higher the —— therefore a good engine and a bad 
boiler may give the same it as a bad engine and a good boiler. 
It follows, then, that the usual test applied to engines—the pounds 
of coal consumed per indicated horse-power per hour—gives the 
a result not only of the engine and the boiler, but also of 
the > 

Our system of feed heating is solely and entirely an improvement 
on the engine. It increases the efficiency of the engine; in a 
common compound engine, for example, from 4 to 5 per cent., in 
triple expansion from 6 to 7 aed cent,, and in quadruple expansion 
from 7 to 74 per cent. The best definition of this principle of feed 
heating is this—the quantity of steam condensed by the feed-water 
represents an amount of steam that has been wrought in a theoreti- 

ly perfect engine. This is the case because after doing work the 
whole remaining heat, both latent and specific, is returned to the 
boiler. The measure of the quantity is the amount the feed-water 
can condense, and the efficiency of this ae, is the amount of 
work it performs previous to being condensed by the feed-water, 
It is specially no le that the steam condensed by the feed, 
amounting to about one-ninth to one-tenth of the whole, has only 
existence in the high-pressure cylinder of a common compound 
engine, having passed through which it is removed again by the 


The amount of steam the feed-water takes from the low-pressure 





receiver it puts into the high-pressure cylinder through the boilers, 
and no difference is made on the quantity passing through the 
low-pressure cylinder, the heat that been converted into work 
and the loss by radiation being fully made up for in a manner to 
explain which would take up too much of your valuable space. 
With triple and quadruple expansion engines, the work done 
between the boiler and the low-pressure receiver is proportionately 
greater than in common compound engines, therefore the saving 
is in direct proportion to the amount of work done before and after 
the steam is condensed by the feed. 

The first trustworthy experiments in the matter were made by 
Mr. A. Kirk, of Robt. Napier and Sons, and by Mr. Brock, of 
Messrs. Denny and Co., of Dumbarton. The tests were made by 
measuring the waste heat carried off by the circulating water. 
The results obtained are all perfectly definite as to a considerable 
saving, but the percentage may at times be slightly inaccurate, as 
the exact quantity of discharge water is not easily attainable. 
Within the two years, however, a very exhaustive series of 
experiments has been and is still being carried out by Mr. 
Brock on all the engines turned out by his firm, the 
feed-waters being carefully measured, and all the tempera- 
tures noted and the powers correctly taken under his own 
—- supervision by a most efficient staff, the sole object 

ing to get at scientific truth. By these means the exact 
value of the slightest improvement is ascertaincd, and the 
results show the correctness of our system of feed heating. Could 
Mr. be induced to publish an account of his experiments it 
would undoubtedly be a most valuable contribution to engineering 
science. Besides this, it would be of substantial advantage to 
shipowners, as it would determine beyond doubt the value of any 
inventions applied. They have been so often victimised that it is 
no wonder they are in the habit of discounting the large per- 
centages of certain reports, and passing over those which show a 
smaller, but in reality a greater saving. Regarding your 
to the Peninsular and Oriental Company, your information is 
entirely at fault, as they have only one ship fitted with our heater, 
and as she has ample boiler power, the one half of the saving would 
be nearer the truth. I may mention, in conclusion, that since we 
fitted the Queen Margaret in 1875, hundreds of our feed heaters 
have been in use, principally on the larger class of engines in ships 
= the Orient, Union, Glen, Monarch, and other Jines. 
the 





lass of trip] d quadrup] i ome 
class o le and qi ple expansion engines le 
are supp. with them, the hot g put into 
i fied ith th he hot feed bein, i 
the boiler pumping donkeys specially designed for the high 
pressure now in use, G. AND J, WEIR. 
2, Commerce-street, Glasgow, May 3rd. 





FORTY-KNOT SPEED SHIPS. 


Sir,—I was present last Friday night at a discussion held at the 
Society of Junior Engineers, Westminster, on a paper by Mr. C. 
Hurst explanatory, among other things, of the power necessary to 

e mode of compu- 


obtain a speed of 40 knots in steam vessels, 

tation by which the result was arrived at will probably be in- 
teresting to — readers. Mr. Hurst explained that the power 
introduced into st s of light construction in 
order to obtain any required speed could not be determined by the 
old method of reckoning the resistance as proportionate to the 
midship section, but was to be ascertained by Reech’s law, taking 
the actual and proportions of a first-class torpedo boat as the 
basis of comparison. It is, no doubt, known to many of your 
readers, that according to Reech’s law the speed attained by a 
model with any given power will illustrate the speed attainable in 
a large vessel having the same proportion of power, the speed of 
the large vessel being in all cases greater than that of the small in 
the proportion of the square root of the increased dimensions. 
Thus, if we take a first-class torpedo boat for our model, 110ft. 
long, 12ft. broad, 6ft. 3in. draught of water, and 524 tons dis- 
placement, the speed, with 470-horse power, will be 21? knots, and 
these elements will enable us to determine what the speed of a 
vessel would be of the same form and of the same proportionate 
power, but three times er every way. Such a vessel will be 
330ft. long, 36ft. broad, and 18ft. 9in. draught of water; her dis- 
placement will be 3* or twenty-seven times greater, or it will be 
524 x 27 = 14174 tons. As each 524 tons displacement must 
have 470-horse power, the total power will be 470 x 27 = 12,690- 
horse power. e shall then have two vessels in all respects 
identical, except that one is constructed on three times the scale 
of the other. Although, however, the power is strictly propor- 
tionate in the two cases, the speed will not be the same, but by 
Reech’s law the larger veszel will be the faster in the proportion 
of the square root of 1 to the square root of 3, or 1°732 times. 
If, then, the speed of the smaller vessel be 21? knots, that 
of the larger will be 217 x 1°732, or 37°6 knots per hour. If 
we take the larger vessel as four times the size of the smaller, 
the speed, with the same proportionate power, will be twice greater, 
or it will be 21? x 2 = 43} knots per hour. The power necessary 
to attain this high speed will be 4° or 64 times 470 = 30,080-horse 
wer. The displacement of the larger vessel will be 4° x 524 = 
tons, and the displacement due to the machinery will be 
805°71 tons, taking the weight at 60 1b. per horse-power as in 
Thorneycroft’s engines. The total number of horse-power required 
will be 470 x 4° = 30,080 horse-power. The Pp eee will be 
134°4 tons per 1ft. of draught. The weight of the machinery will 
therefore increase the immersion by 5°9it., and if we take the 
weight of the hull as equal to the weight of the machinery, the 
draught of water with water in the boilers and the vessel ready for 
sea, except coal and stores, will be 11°8ft., leaving a balance of 
13°2ft. for coal and stores. If we take the consumption of fuel at 
2lb. per horse-power per hour, the consumption of coal will be 268 
tons per hour for 30,080-horse power ; and if we take the of 
the vessel at 43} knots per hour, equal to 49°4 statute miles, the 
time required for a voyage of 3000 statute miles in length will be 
3000 + 49:4 = 60°8 hours — consumption of coal to be provided 
for will be 26 8 x 60°8 = 1629-44 tons as total consumption for the 
voyage. This weight of coal will depress the vessel 12°12ft., which 
brings up the draught to 23°92ft., leaving a margin of about 150 
tons for extra fuel and for stores. The result of the whole calcu- 
lation is to show that a speed of 40 knots, or thereby, is attainable 
on an Atlantic vo: with a vessel of moderate size and light 
construction and without any inordinate consumption of fuel, and 
it rests with those who challenge the accuracy of this computation 
to show wherein it is erroneous if they can. In merchant vessels 
advantage has not hitherto been taken of the quality of lightness 
for the attainment of high speed, and it is important that this 

essential condition should now be taken into account. 
Student College Practical Engineers, JAMES C, PAULSON. 
Chiswick, May 3rd. 





EFFECT OF FROST ON ROADS, 


S1r,—I have read with interest the article on the action of frost 
on roadways in THE ENGINEER for April 30th. goa the 
macadam system, you write of side drains as an invariable part of 
a road prepared on this plan. Would that it were so! What will 
the majority of your readers think when they learn that in certain 
“road districts” in Scotland the policy pursued by the trustees is 
to fill up all side ditches, inserting a field tile previously, of varying 
diameter, in the ditch? In the district in which I have the honour 
to be a trustee we saw the effects during last winter in a most 
uncomfortable way during thaw, when the only thing wanting to 
complete the illusion that one was out a-fishing was the general 
absence of fishing gear, the river being only too visible. Iam 
aware the plea on which this is done is danger, but I think an 
evident ditch is better than a concealed one, for there is nothing 
done to harden the surface. Roap TRUSTEE, 

May 3rd. 


[For continuation of Letters see page 362.} 
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EXPRESS LOCOMOTIVE, HUNGARIAN STATE RAILWAYS. 


CONSTRUCTED IN THE HUNGARIAN STATE RAILWAY WORKS, PESTH. 
















































EXPRESS LOCOMOTIVE, HUNGARIAN STATES | trial 74°5 miles were made with sufficient steadiness. The con- 


RAILWAYS. 


struction of the bogie allows sharp curves to be passed ata 


THE greater portion of the Pavilion of the Ministry for Public | speed of thirty-seven miles per hour. 
Works at the Budapest Exhibition, held last year, was devoted | The principal dimensions are as follows :— 


to the exhibits of the Hungarian States Railway Works in Pest. | 
These works, originally founded by a Belgian H ian com: | 
pany in 1867, passed in 1870, after three years’ fruitless | 


struggle, inte the hands of the Government as repairing shops. | 


The extension of the States Railways in 1874 necessitated their 
extension and conversion into erecting shops, and in 1880 they 
were amalgamated with the iron and steel works in Didsgyor, 
and since the separation of the Hungarian from the Austrian 
portion of the States Railway Company in 1884, have been 
under the superintendence of the Ministry for Public Works. | 
In their earlier years of existence the works were compelled to | 
produce a miscellaneous variety of articles to provide constant | 
employment for the workmen; but of late years the direction | 
has been enabled to limit their competition and reduce the | 


manufacture to certain specialities, such as locomotives, sta- | 


tionary and portable engines, thrashing machines, bridges and | 
roofs. In the last three years they have turned out sixty normal | 
gauge locomotives, three narrow gauge locomotives, fourteen | 
stationary, and 270 portable engines, 280 t ing machines, 


409 bridges of a total weight of 3642 tons, and four roofs of a | 


total weight of 2196 tons. 

We illustrated last week an express engine, Category 1/d, No.707, 
and we now give cross sections of this engine above and on page 
356. As will be seen from the drawing there are four coupled 
driving-wheels, and four bogie wheels. The frame in which 
the axles of the latter are carried swivels on a large gun-metal 
pan 193in. diameter, for better distribution of the load on the 
springs. The fire grate is considerably raked; the fire box | 
and tube plate of the smoke box are made of copper, the | 
tubes of Rhonitz iron, and the other plates of Hungarian iron. | 
The chimney is fitted with a spark-catcher perforated in the 
centre to allow a free passage to part of the exhaust, whereby 
the smoke is carried higher than usual. The adjustable exhaust 
nozzle, patented by Mr. Kordina, one of the engineers of the 
works, relieves the counter pressure on the piston. The 
coupling between engine and tender is of the so-called tri- 
angular form. The brake used is Hardy’s vacuum. The 


Length of stroke .. ao 26 ‘6in. 
Diameter of cylinders .. .. 16 9in. 
Diameter of driving wheels .. . 5ft. Thin. 
- aged of bogie wheels ° = - 
2 load .. pag A 
of te + 215 8q. 
Sra. ce os 199 
Outside diameter of tubes 177in. 
between tube plates 18ft. 
Heating surface of tubes - 1200 sq. ft. 
Heating surface of fire-box - 92°5 sq. ft. 
Total 8 o +» 1292°5 sq. ft. 
Total wheel oe, ee -- 19°2ft. 
of © .. +. 28°7ft. 
of D os -- 10ft. 
Total ht of engine .. «- lbdft. 
Weight of engine empty +. 878 tons. 
Ww it of in service 41°3 tons. 
on dri wheels .. -. 25°4 tons. 
Pressure on e blocks - 107 tons. 


The tender is six-wheeled, of the usual type in use in Austro- 
Hungary. The chief dimensions and weights are as follows :— 


Water space.. .. .. 442°4 cub. ft. 
Fuelspace .. .. .. «. 282° cub. ft. 
Wheel base .. eo» -- 10°36ft. 

ke pressure... .. .. -. 17 tons. 
Weight of emptytender .. .. .. .. - 127 tons. 
Weight of tenderinservice.. .. .. . 81°5 tons. 


We shall refer to Kordina’s adjustable exhaust nozzle in a 
later impression. 








DIAGRAM FROM A SLURRY PUMP. 


THE annexed diagram sent us by Mr. Charles Potter, of the 
well-known firm of Messrs. Addison, Potter, and Son, Portland 
cement manufacturers, Newcastle-on-Tyne, is of interest to 
many of our readers. It is taken from a cement slurry pump. 
He says :—“ Slurry is a mixture of chalk, clay, and water 
down toa very stiff cream; its ific gravity is about 17. The 
pump valves are of rr Apet > ag and were in good working 


maximum speed allowed is fifty-six miles an hour; during the | order when the diagrams were taken. These valves are slow in 





closing owing to the slurry being so stiff ; the up-and-down lines 
on the diagram are very much sloped; this is probably accounted 
for by there being a considerable quantity of air in the slurry 


BOTTOM ,, 


























MEAN PRESSURE 35-85 LB'S 
” AcUUM 2-e8S -« 
N“ OF REVS 6-SPER MIN 
tH: Pe 


DOTTED BLUELINE iS PRESSURE OUETOMEAD 


Hi Pen------112, 
STROKE OF PUMP: IS 
DIAM® OF PUMF - 9" 
in the form of small bubbles. Immediately the pump stops at 
the bottom the pressure falls 7 lb., showing that the friction of 
this slurry is high; delivery pipes 7in. diameter, head 48ft.” 








SCHONHEYDER AND MAGINNIS’ 
DRAWING PAPER CLIPS. 


THE accompanying engravings illustrate a neat and useful 
clip for fastening paper to drawing boards, and dispensing with 
the use of drawing pins. It can easily be seen that such a 
thing must present many advantages, and amongst those claimed 
by the inventors are—(1) “ Always ready for use, and no time 
to be lost as at present in straining paper; (2) do not make 


IMPROVED 











holes in the paper; (3) do not injure the edge of T-square; 
(4) facility in fixing or removing drawing or tracing paper ; 
and (5) drawings having been removed may be easily replaced 
exactly in their former position.” It will be seen that the plate 
against which the pinching screw presses may be fixed by any 
draughtsman to the ordinary drawing-board. They are sold by 
Mr. James P. Maginnis, Carteret-street, Queen Anne’s Gate, 
Westminster. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
‘Leonard 


a: ao daly. oiiateals tetees telien aelemee 
engineer, to the Asi itional ; George ivan, 8' i 

to the Euryalus; Walter J. Featherstone, engineer, to the Hima. 
laya; Martin Stuart, assistant engineer, to the Inconstant; Law- 


rence Bell, assistant engineer, to the Himalaya; pag | " - 
son, fleet paymaster, to the Euphrates; ng Rage emt 
assistant engineer, to the 3; John 8. Gi » assistant 
engineer, to the Rover; and Benjamin J. Watkins, assistant 
engineer, to the Volage. 

Society OF ENGINEERS.—At a meeting of the Society of Engi- 
neers held on Monday ee May 3rd, RF m4 was read on 
‘* Induced v. Forced Draught for Marine Boilers,” by Mr. W. A. 
Martin. To test the applicability of the induced air system prac- 
tically the author obtained a marine boiler of modern con- 
struction, and set it in his factory on the same conditions as in a 


vessel. On this he had made careful experiments and trials, some 
of which were extended over i The appliances 

were shown by di d working models, and the results went 
to prove that the system was effectual in prod high rates of 


steam generation without sacrificing economy or in 

late and orifices of the tubes, as was the case with celaeue 
e combustion in the furnace was so complete that all the heating 
surfaces were acted m regularly, and every pound of coal took 
up its proper supply of air. 

New IRon SHIPYARD ON THE CLYDE.—Negotiations have just 
been completed whereby the shipyard at Troon, hitherto chiefly, 
if not al » devoted to shipbuilding and ship repairing in 
wood, has let for the purpose of iron shi 
ing, to be conducted on an extensive scale. 
cae partner with Mr, “Male ight at th Ayr Shivyasd d 
time a t a e i an 
latterly manager to the win of Ailon ot his bipyard et Orlowe 
The latter is at present c! draughtsman and assistant- 
to Messrs, A. and J. Inglis, of Pointhouse Shipyard, where he 
been for the past fifteen years. The Duke of Portland, from whom 


os a echndieg te i ae io wrorkter camahdl wh 

money ii improving its wor sO as 

to enable the caus f emndaeh coma 0 to ba’ The 

greater of the old will be taken down and new build- 

ings le for iron shi, ding erected. A quay will also be 

a pent ne Ce ree alongside the A 
Pp 


repairing be continued as formerly, but the efforts of the 

wedsiosehlde taeleiavaqenann of eth atapaes need 
‘or W! o! en 

a aE 

at present en: e an e con ity e 

district to the coal mines, ironworks, and new steel works of Ayr- 
Glasgow Peanuts : aeonel ‘at oe ties cpuations 

i owever, ex 8 

= begun before the end of summer or of autumn. 





num 
created 


in all branches has 





announcement that a large be 
satisfaction in the 


idle surplus, 


where there is a large 
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NEW SEED, CORN, AND MANURE DRILL. 

Excert in some slight modifications the English corn and seed 
or manure drill has received very little improvement for many 
years. There has been no strong stimulus to inventive 
effort, and the best known makers have for years practically 
gone to sleep in all that concerns drill rainy pe They 
have so long worked in much the same groove that they have 
arrived at the conclusion that the absence of novelty is proof of 
finality. It is very questionable if the leading makers during 





the past ten years would have listened with much patience to 
any inventor with a good novelty. They would 
probably have said that their drills sell as well as 
those of any other maker, that they lasted along Fig, 19 
time, and that there was no necessity for altera- 
tion. The Royal Agricultural Society has abdi- 
cated its position as leader in encouraging the 
production of the best implements and machines, 
no maker hasany unwholesome fear of being eclipsed 
atacompetitive trial, and all makers havegiven their 
foreign rivals plenty of time to take stock of the 
English articles and to beat them on their own 
grounds, and to replace them in foreign markets, 
The drill we illustrate is an example of the 
result of want of stimulus in this country; of an 
effort to strike out new paths. It is not toomuch 
to say that this drill, made by the Chadburn and 
Coldwell Manufacturing Company, of Newburgh, 
N.Y., and 223, Upper Thames-street, London, would 
probably take the first prize in any competitive 
trial with all the English makers in the field. 
After the American system, the Chadburn- 
Coldwell Company has taken up the drill as a 
thing to be perfected, and then manufactured 
upon a system that permits the most economical 
reproduction on the large scale. Several inventors, 
whose names do not appear, have been employed, 
and they have devoted themselves to the several 
chief parts by which an excellent combination has 
been made, and is now offered to the English pur- 
chaser with good prospect of commercial success. 
We will endeavour to describe some of these, with 
the aid of the perspective view annexed and the 
detail engraviugs Figs, 1 to 11. The perspective 
view shows the general arrangement, and will aid E | 
us in describing the action of the parts. The f 
grain and seed distributors are illustrated in h 
detail by Figs. 1 to 6. One of the complete dis- 
tributors is shown at Fig. 7. It consists of a 
vertical rotary feed wheel, Fig. 3 and C Fig. 7. 
This wheel is saucer-shaped, and runs with its 
convex side in the frame casting, Fig. 2, the 
hollow side being covered by the casting, Fig. 1. 
The lever A, Fig. 7, seen complete in Fig. 4, 
acam disc upon it which fits in this wheel and 
turns upon a pivot cast upon it, which rests in a 
notch in Fig. 1, and in the notch in Fig. 6. By 
placing the lever A in the position seen at Fig. 7, 
the cam more or less fills one side of the hollow THE 
of the wheel, Fig. 3, and thus allows more or less | ; 
of the seed or beans to pass, the quantity being minutely 
regulable. There does not appear to be much in this dis- 
tributor, but there is probably not another piece of machinery 
with a feed wheel, cam slide, and regulator, with one part 
threading within another and then finding its 
bearings, that is literally and actually made in 
the foundry as this is. Immense pains have 
been taken to make up such a thing 80 as to 
require no fitting, and to produce it in a 
shape aud by patterns that enable it to be 
made at the cheapest possible rate for labour. 
A number of thee distributors—as many as 
there are runs—are threaded up a spindle 
running under the seed-box, and all the lever 
arms A, Fig. 7, are brought up in a row at 
the side of the box and there connected 
together by a connecting-rod, so that the feed 
of every one is adjustable by one movement 
after they have in the first place been set, 
every one being also separately adjustable by 
the simplest means. The grouping of these 
levers is not seen in the perspective view 
* above, but the similar arms of the artificial 








casting F is a support for a feed wheel H. This wheel simply | instantaneously set by means of the lever and the notches under 
drops into its place and fits. Above this wheel, on a cranked | the projection from the front of the coulter tops, so as to take 
stud spindle, is a scraper wheel J, which always works in the | either of the three positions, shown by Fig. 10, as may be neces- 
position shown at Fig. 8. Now the whole of these parts are | sary for deep or shallow work. In the position shown in Fig. 10 
castings which go together, and the only bit of fitting work is | the short lever connected near the coulter top is almost in line with 
that necessary to drill a hole in the end of the cranked stud in | the pivotted piece to which it is connected. It is thus for a’l 
the wheel J, and put a pin in it which shall take up an inclined | ordinary pulls a fixture in this position, and is maintained there 
surface at the bottom of the boss in the middle of casting F. | by the spring shown. When, however, an extraordinary pull 
The other holes are all cast in. The underneath side of wheel H | comes on the coulter it is enabled by this arrangement to give 
is provided with a toothed ring, by which it is driven by a | way, as shown in Fig. 11, and to replace itself. Wood pegs are 
pinion on a shaft, which is common to, and has a pinion for, | thus dispensed with, and the coulters require no attention. The 
coulter points are reversible. The wheels are 
mounted on a straight steel axle and communi- 
cate power to the drill parts by ratchets to both 
wheels, so that the drilling continues when 
turning corners, and the drill leaves no gaps. 
There is much more that might be said of this 
drill, but we must refer readers to the drill itself. 
They will have seen enough already to get a good 
illustration of the effect of the baneful action of 
a clique in the Council of our Royal Agricultural 
Society, which is now one for the discouragement 
of improvement of the mechanical appliances of 
agriculture. 





CRAMPTON’S NEW DESIGN FOR 
LOCOMOTIVE ENGINES.* 

Atarecent meeting of the Société des Ingénieurs- 
Civils—Mr, T. Russell Crampton, M.LC.E., being in 
Paris—the President called the attention of the 
meeting to the fact, and asked the meeting to 
listen to Mr. Briill, who spoke in Mr. Crampton’s 
name, giving a description of this veteran loco- 
motive engineer’s new express engine. 

Mr. Briill, apologising for interrupting for a 
moment the course of the meeting, said :—“ Our 
eminent colleague from London, Mr. Crampton, 
is in Paris for a few days, and has entrusted to 
me the pleasant task of describing shortly his new 
type of locomotive. It will be remembered that 
in 1848 Mr. Crampton came to Paris, and brought 
a new locomotive which had for its object the 
working of express trains. The locomotive of 
y Mr. Crampton differs from others in the dimen- 
: a pet sions of the driving wheels, whose diameter is 

why lr rae} SS 2°10 metres, and which, with a limited number of 

wiry 3 2 B B | a | revolutions, allow of great speed being attained. 
a” ler ie” \P" 0" | These wheels are situated in rear of the fire-box. 
PT SAT. oT ¢ “The machinery is all external; not only the 

q pistons and cylinders, but also the distribution of 

& .] A | the mechanism, as well as the axle-boxes, being 

f = so situated as to be under the immediate view and 
= superintendence of the driver. At that time, 
moreover, one most particular point was insisted 
upon by Mr. Crampton, and that was the import- 






se = SS ee 





—— : : = == = ance of placing the connecting-rod slides as near 
CHADBURN-COLDWELL COMPANY’S SEED AND MANURE DRILL. the centre of gravity of the locomotive as possible, 


for the purpose of avoiding the vertical action 


every one of the distributors in the row. The scraper wheel J | due to the oblique action of the connecting rod, and which was 
is operated by the teeth on the top of the wheel H, which it | liable to cause the locomotive to jump and destroy the per- 


scrapes. This manure distributor will distribute anything a | manent way. This Crampton locomotive, with which all were 
little less tough than close clay, and the quantity i: minutely | conversant, has found favour in our country; most of the 

: principal lines have adopted it where a single 
pair of driving wheels give sufficient adhesion, 
and where they are not applicable his system 
of outside mechanism and large wearing sur- 
faces have been very extensively applied to all 
classes of locomotives with marked success. 
The advantages gained by the application of 
this system have been considerable. In the 
first place, the express service has been very 
regularly worked by these locomotives; then 
the cost of maintenance, thanks to the ex- 
ternal arrangement of the machinery with the 
large wearing surfaces, has been reduced, and 
the consumption of fuel has been favourable. 
Mr. Crampton has lately obtained from the 
Compagnie de ]’Est some statistics on these 
points (see note * at the end) which are highly 
satisfactory. The company has thirty-nine 
Crampton locomotives, which have been in 


manure distributor are there seen. On the side ‘e — , regular work since 1855. They have been 
of this box toward the right-hand end is seen : : during this long period subject to the most 
a graduated plate. This is a plate by which g \ regular observations, from which it appears, 


the position of the levers is set so as to sow 
or distribute any given quantity, and the 
quantity is, we are most credibly assured, 
adjustable to sow to within a few ounces of seed 
per acre, and the dials show pounds, bushels, 
and ounces for the manure, grains, and seeds, It will be 
observed that change wheels and loose parts are entirely dis- 
pensed with, an advantage which every farmer will know best | 
how to appreciate. Grass seed distributors of the same form 
are placed either in front or behind the coulters. Turning now | 
to the artificial manure and phosphate distributors, one of 
which is seen in perspective in Fig. 8 and in detail in Fig. 9. 
Here, again, we have a remarkable piece of designing ; the result, 
however, is one of design and of painstaking tentation. The | 


Fig 8 





distributors, as seen at Fig. 8, are placed at the bottom of the 
phosphate box, the ends of the feed adjusting levers all turning 
up outside the box, as shown in the general view. In the right- 
hand top corner of the bottom casting F, Fig. 9, is a hole 
through which the phosphate drops in quantities, which depend 
upon the position of the gate G on the end of the lever G. In 
Fig. 9 this gate is shown lifted to the highest position, and in 
the complete distributor, Fig. 8, it is shown in the position in 
Which it lets the smallest quantity pass, At the bottom of the 





Fic.5 





in taking the mean of these thirty-nine loco- 
motives, whether in service or under great 
repair, that the average cost of repair and 
FIG.6 of renewal of one locomotive amounts to 14d. 

per train mile. Further, the consumption of 

adjustable without anything more than the flap gate or tongue | fuel per train kilometre has been a little less than 7°5 kilograms, 
G; no change wheels are necessary. as a general mean, or 27 lb. of coal per train mile. These two 

Every part of this drill has some new and ingenious dodge, | figures say a great deal for the merit and value of the invention 
but we can only refer to a few more. The coulters with their | of 1848. 

“But this Crampton locomotive of 1848 has grown old; the 
conditions of working railways have changed ; the permanent 
way is much more substantial than formerly. The weight of 
10,000 kilograms on the driving wheels has become insufficient. 


Fig 7 


Fig 9 





| 

| Speed has somewhat increased, as well as the number of people 

| who wish to travel fast—so much so, that in order not to in- 
crease the number of express trains too much, it has been neces- 
sary to load them more heavily. Hence — a mee 

tubes are arranged so that to suit wet or und, heavy or | for increasing adhesion of all engines. e weight upon the 

light soil or b> aoe of seed, they may me eon be placed | driving axle has been increased in some cases to s or 15 tons, 

in a row, as shown, or to any degree zigzug. The coulters are | OF more; but that is only one forin of relief, and it was soon 


made as shown by Figs. 10 and 11; that is to Bay, they may be | = Translation of “ Proceedings” of Société des Ingénieurs-Civils, Paris, 
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found necessary to design a locomotive having much greater 
adhesive power. Our express engines of the present day have 
nearly all two pairs of driving wheels of large diameter coupled ; 
but this solution of the question does not give complete satis- 
faction. Mr. Crampton, who so well succeeded in his combina- 
tion of 1848, might have rested satisfied; and in fact he had 
almost completely ceased to interest himself in locomotives, in 
order to pay more attention to works some of which are well 
known to this society, such as the researches he undertook on 
the establishment of submarine telegraphs; the utilisation of 
dust fuel, and his ingenious machine for driving submarine 
tunnels automatically. But during the last year, perceiving the 
modern requir ts of ical working of railways, amongst 
which was a new system of locomotives, he has invented an 
engine for express service and heavy trains, of which he gives us 
to-day the first information. This locomotive is practically the 
‘primitive Crampton’ doubled. It has two pairs of driving 
wheels, about 2°10 metres in diameter, and between the axles, 
distant from one another aLout 4 metres, he places a boiler with 
140 or 150 square metres of heating surface, according to the 
desired traction and speed. 

“To solve this new problem, Mr. Crampton has had recourse 
to a well-tried class of boiler, the high-pressure marine boiler ; 
that is to say, a boiler composed of two portions ; the lower one 
enclosing a circular fire-box without stays, which is the whole 
length of the boiler, and made in some cases of corrugated 
plate, as constructed in England at the.works of Mr. Fox, and 
surrounded by water on all sides, and above the fire-box, the 
tubes are placed of the length required, the whole ending in a 
funnel, or rather a double funnel. 

“‘ Besides the two pairs of driving wheels, the locomotive, of 
which the weight will probably exceed twice 13, 14, or 15 tons, 
other carrying wheels will be necessary. This is a detail which 
can be overcome in many ways. On the board will be seen a 
tank engine, and also one with a separate tender, which M. Mallet 





para’ 
has kindly drawn to }-scale. This sketch shows the tank engine 














only. Todrive these two pairs of wheels, Mr. Crampton employs 
four small cylinders; the two on the right, placed one behind 
the other, drive the front wheel, to which the connection is 
made on two crank pins, set 180 deg. apart, and as close as 
convenient together. In this ent, which till now has 
never been successfully used, there is considerable advantage ; it 
is this, that the power of the steam, in the cylinders which are 
placed laterally close to each other, and cast in one piece, not- 
withstanding that it is transmitted through two pistons and two 
rods, attached to two crank pins adjoining one another, only 
produces the effect of a simple torsion, almost free from action 
on the guides of the axle boxes. Moreover, the torsion exercised 
upon the axle is always produced in the same direction, and not 
first in one, and then in the other direction, as usually takes 
place to the detriment of strength of the axles; in fact, in this 
system there are no cross strains from one side of the engine to 
the other—a most important consideration. The hind driving 
wheels are worked in the same manner by the other pair 
of cylinders on the left, no coupling rods being employed. 
The hinery ¢ cted with these two pairs of cylinders is 
all external. The platform of the driver is placed at either or 
both extremities of the boiler, which allows, if necessary, the 
fire to be fed from either or both ends, and giving ample room 
for placing the cylinder for working the brake-pushing-off 
apparatus. In order that the waste steam from the four 
cylinders shall not interfere with one another in the chimney, 
Mr. Crampton makes use of two chimneys. He places them 
side by side; that is to say, the chimney is divided into two 
parts transversely. All the mechanical parts are on the outside, 
and in this respect all the advantages of Mr. Crampton’s 
original creation are preserved. Each pair of cylinders can 
receive the steam from the boiler direct, or they can be worked 
with great facility on the compound principle. One objection 
would occur naturally to some people. These two cylinders, 
which are attached to the two extremities of the same diameter 
of one and the same wheel might refuse to work by stopping 
on the dead centre. This problem, for which Mr. Briill believed 
that up to now there is no practical solution, Mr. Crampton 
suggests a new means of treating. He uses a little vertical 
steam cylinder, which can also be used to work the brake. 
The stroke of the piston causes the extremities of two horizontal 
rods to rise and fall, which turn upon the axes of the driving 
axles. These rods each carry an ordinary silent feed apparatus 
acting on the flanges of the wheels. The starting of the loco- 
motive is thus insured ; a few strokes of the piston of this 
little apparatus changes the position of the wheels in a few 
seconds, so that the action of the steam in the driving cylinders 
may come into action.” 

* After twenty-seven engines had run 8,250,124 miles, or 
305,560 miles per engine, including repairs and renewals 
—consequently were old engines—these twenty-seven old 
engines then ran 9,439,606 miles, or 349,615 miles per engine, 
for thirteen and a-half years, 1871 to 1884 inclusive, or 25,898 
miles per engine per annum, also including repairs and renewals, 
the cost being 1jd. per train-mile; these engines are still 
running, and in good working order. They also ran, on an 
average, seven and a half years between two great repairs, 
254,268 miles each, or 33,900 miles per engine per annum, at a 
cost of 3d. per train-mile. The above results are attributable 
to the construction being different to that of other engines, viz., 
lower centre of gravity, the greatest weight being on the extreme 
wheels, little overhanging weights, the angular thrust of con- 
necting-rods acting halfway along the engine instead of over the 
leading wheels, large wearing surfaces, and last, though not 
least, great facility of repairs, the whole of the moving 
machinery being on the outside and in view of the driver. Itis 
difficult to make comparisons, as there are no statistics, so far as 
is known, of the same number of renewed ordinary engines 
having run the same distances in thirteen and a-half consecutive 
years; but a record has been made of six of the largest railways 
in Great Britain, having in operation a large number of engines 
which ran an average for twelve and a-half years, 1868-1880 
inclusive, of about 19,000 miles per engine per annum, at a cost 
fot repairs and renewals of rather more than 3d. per train-mile, 
but whether they were new or old engines to commence with is 
pot stated; whereas Crampton’s engines in 1871 were old ones, 








and had done a large amount of work previously, as is stated 
above. Where the system of running engines for long distances 
by exchange of drivers is in force, it is important that the new 
driver, on taking charge, shall have everything requiring attention 
pointed out to him by the driver going off duty. All moving 
parts being outside and in view in this system, this is easily 
effected without inconvenience ; but where the moving-parts, or 
any of them, are difficult of access, such facility does not exist. 








PRIVATE BILL LEGISLATION. 


Since the House of Commons reassembled on Monday the 
Select Committees have not been able to make much general 
advance, but one of them has arrived at a most important 
decision affecting the water supply of London. Having 
examined the Bills of the East London, the Lambeth, and the 
Southwark and Vauxhall Water Companies, the hybrid Com- 
mittee decided to pass all three on the condition that a clause 
was inserted in each compelling the company, after two years 
from the passing of the Act, to create a sinking fund to be used 
“for the purpose of purchasing and extinguishing the share capi- 
tal of the company, and for such other purposes for the benefit 
of the public as Parliament may from time to time determine.” 
To this condition the three companies demurred, and as we have 
previously mentioned, presented a memorandum to the Com- 
mittee embodying their views. With that statement to con- 
sider in the vacation the Committee adjourned. On their 
resumption on Wednesday morning, Mr. Pope, Q.C., on behalf 
of the companies, stated that his clients had considered the 
decision in the light of what they believed to be the intention 
of Parliament, viz., to allow the existing interests of the com- 
panies to remain uninterfered with, so as not to depreciate the 
value of the existing undertaking, while at the same time secur- 
ing that the new capital should not be so used as to add to the 
purchase value of the existing undertaking. They therefore 
wished to propose an alternative clause, providing that the sink- 
ing fund should be established “from and after the expiration of 
two years from the issue from time to time of any debenture 
ys authorised under the provisions of the Act,” instead of 
“from the ing of the Act ;”’ the clause to run thus :— 
“ Whenever in any year after the expiration of two years from 
the creation and issue from time to time of any debenture 
capital, authorised under the provisions of this Act, the net 
profit for the year—to be ascertained and certified by the 
auditor for the time being under the Metropolis Water Act of 
1871—-+shall exceed the net profit for the year ending the-——day 
of ——1888, the excess of such net profit shall be apportioned 
rateably, in proportion to the amount of the share, preference 
share, and debenture capitals of the company issued at the 
passing of this Act on the one hand, and the amount of any 
new debenture capital raised under the provisions of this Act on 
the other hand; and the amount so apportioned to the new 
debenture capital shall be carried to a sinking fund, which shall 
be held by the Local Government Board, and applied by them 
for the purpose of purchasing and extinguishing the share 
capital of the company, or for such other purposes for the 
benefit of the public, as Parliament may from time to time 
determine; provided always, that the amount of net profit so 
ascertained and certified by such auditor as aforesaid shall be 
final and conclusive of such amount.” Mr. Pope observed that 
this basis of calculation it was proposed to substitute for the 
excess of average percentage of the dividend or interest proposed 
by the Committee. As to the trustee <f the sinking fund to be 
created, the companies suggested that that office should be 
entrusted to the Local Government Board rather than to the 
Chamberlain of the City of London, who was named by the 
Committee, as otherwise Paliament would be recognising in the 
Corporation of London, or their officer, the position of « central 
water authority. This clause had been submitted to the 
opponents of the Bills, and the City Remembrancer, replying 
that the Corporation could not assent to the suggested modifica- 
tion of the Committee’s clause, proposed the following clause in 
lieu of both : “From and after the expiration of two years of 
the creation and issue from time to time of any debenture 
stock under the powers of this Act there shall be carricd toa 
sinking fund in each year such percentage on the amount of the 
debenture stock issued under the Act as shall be equal to the 
excess or the average percentage of the dividend or interest paid 
for the year on all the capital of the company, whether share 
capital or borrowed, together with an additional one per cent. 
added thereto, for the management of the debenture stock issued 
under this Act, such sinking fund to be held and applied by the 
Chamberlain of the City of London, &c.” Mr. Littler,Q. U., addressed 
the Committee on behalf of the Corporation of London, and on 
the conclusion of the arguments, the Committee announced 
that they would adhere to their own original decision, except 
that they would substitute a limit of three years for the two 
years first pro’ . 

The Bill authorising the transfer of the Marquis of Bute’s 
Docks at Cardiff to a limited company came before Mr. Campion, 
Examiner of Petitions for Private Bills in the House of Com- 
mons, on Monday, and was declared to have complied with the 
Standing Orders. 

The South Hampshire Railway and Pier Bill, Edinburgh 
Improvement Bill, and the Wallasey Tramways Bills have been 
read a second time; and the Morecambe Tramways, Ripon Cor- 
poration, Hyde Park Corner (New Streets), East and West India 
Dock Company, and Scinde, Punjaub, and Delhi Railway Bills 
have been read a third time and passed in the House of 
Commons. 

When the Ulster Cana! and Tyrone Navigation Bill came on 
for second reading in the Commons on Monday, Mr. Bi 


iggar 
tried to obtain an adjournment on the ground that the Irish | Tes" 


party then in the House were only “a mere skeleton.” Mr. 
Sexton, however, one of the “Irish party,” urged that the Bill 
should proceed, and Mr. Biggar being defeated on a division 
(127 to 6), the Bill was read a second time. 

In a report of rather unusual detail to the House of Com- 
mons, the Select Committee upon Police and Sanitary Regula- 
tions Bill state that they disallowed no less than twenty-nine 
clauses in the Carlisle Corporation Bill, and amended several 
other clauses, in consequence of objections advanced by the 
Home Office and the Local Government 5 

With to the Charterhouse Bill, which has passed 
through the House of Lords, Mr. Walter James intends, on the 
order for the second reading in the Commons, to move that “ it 
is inexpedient to abolish the hospital founded by Thomas Sutton 
in the London Charterhouse, to mutilate a most interesting 
relic of Old London, and to cover with buildings a considerable 
area of open ground in the heart of the metropolis in order to 
reconstruct a charity which in its present form carries out the 
intention of the founder, and has not been shown to be un- 
suitable to the needs of the present day, or to have given rise 
to abuses.” 

The death of the Earl of Redesdale is an event so intimately 
associated with Private Bill legislation that it may be fitly 





alluded to here very briefly, For over thirty years he has 
had, as Chairman of Committees, more sway over this class 
of legislation than any other man, and owing to his keen- 
ness and rigid adherence to the stricter principles applica- 
ble to both private and public enterprises, he has been the 
terror of promoters alike in the House itself and in the 
Committee rooms. Any party securing his approval was pretty 
certain to win in the end; and, on the contrary, any Bill of 
which he disapproved had slender chance of success, 10 matter 
who supported it. The first failure of the Manchester Ship 
Canal was really due to his action, and he has been a thorn in 
the side of the Canal Company ever since. His last public act 
was to formulate a resolution on the payment of interest— 
described in a recent article--which was more than likely to 
prove fatal to the Canal Bill, despite its having at last passed 
through both Houses of Parliament. His death, sincerely 
lamented in almost every direction, largely removes that danger, 
for no other peer who might take up the matter will have the 
same weight and influence as Lord Redesdale would have had. 
His successor has not yet been appointed, but the names of 
Lord Balfour of Burleigh, Lord Monson, and the Earl of 


Camperdown are mentioned for the vacancy. 








THE CONSTRUCTION AND TESTING OF -AIR- 
LOCKS AND SHAFT-TUBES.* 
By L. BRENNECKE. 

ALTHOUGH the question of the best method of design and of 
testing steam-boilers is one which has been generally carefully 
considered, and receives universal attention, a like investigation 
of a kindred subject, viz., that of the apparatus used for sinking 
foundations under a high air-pressure has nowhere hitherto been 
carried out, although the re ong oeag of an accident are likely to 
be even more disastrous in the latter instance than in the former, 
as in this case the men are actually enclosed in the apparatus, and 
so situated that they must in the event of an explosion be subject 
to its full effects. Also the strains which an air-lock sustains are 
of a very unfavourable character, owing to the vibration caused 
by the work proceeding in its interior, and the constant changes 
of temperature and of pressure to which it must be subjected 
when in use. The bursting of an air-lock is instanced, where the 
fractured portions on examination showed a highly crystalline 
structure, although the iron used in its manufacture had been of 
the best quality. Up to the present time the number of accidents 
known to have occurred in consequence of the bursting of air-locks 
is three, viz.: first, in 1865 at Zeche Rheinpreussen, where two 
men were killed in the lock; second, in 1873 on the Tay Bridge 
works, where six men who were below in the excavating chamber 
lost their lives; third, in 1877 on the Alexander Bridge works, St. 
Petersburg,+ when ten men were blown into the air and killed, and 
nineteen men below in the excavating-chamber were drowned, 
their bodies not being recovered till twelve months later. These 
three accidents, spread over a period of twelve years, were the cause 
of a loss of cpr) nage lives, which, compared with the statistics 
of the results of boiler explosions, show that air-lock accidents are 
much more disastrous ; these considerations lead to the conclusion 
that this ap; tus should receive as much attention in the way 
of paciodion! exnaniaation and testing as is applied to steam-boilers, 
an easy matter, as those now en, constantly in testing steam- 
boilers hydraulically could equally well carry out the testing of air- 
locks in a similar manner. There should be rules formulated 
for enabling the strains upon the air-lock shafting, &c., to be easily 
found. The author intends publishing a series of calculations in 
reference to the strains upon the various parts of the whole 
apparatus in an early edition of the Deutschen Bauhandbuch ; and 
he in this ip enters minutely, by a series of equations, into the 
question of the strains around the opening made in the wall of the 
cylindrical air-lock for the door, based upon the principle that a 
cylinder with closed ends, under pressure from within, is mainly 
subjected to two strains, the one P x R acting circumferentially 
and tending to split the cylinder wall vertically, and the second 


Px R or half the intensity of the first, acting at right angles to it 


” 
—or in a direction paeet to the axis of the cylinder—where P = 
pressure on area of wall and RK = radius, from which is deduced 
that if the frame around the rectangular doorway be of insufficient 
strength, rupture will commence at the angles; and he advises that 
in all cases with either rectangular or circular doorways that, in 
addition to the framing at the side of the door, a ring of flat bar 
iron of a diameter equal to the diagonal of the rectangular door, 


and with a sectional area of 3 ? * > * @ (where a = height of door- 


opening, and k = unit strain) shall be rivetted to the wall of the 
cylinder. This will take the main strains above alluded to. The 
anger: in addition to the above, acting upon the back of the door 

rom within outwards, may be met by rivetting an angle-iron ring 
on to the before-mentioned bar-iron ring, 

The author suggests that adoption of certain rules—of which the 
following is an abstract—with regard to the working of air-locks 
and shafts might be of service, viz.: the iron to be of the best 
rm yl with a tensile resistance of 22°86 tons per square inch, and 

16 tons per square inch with and across the fibre eae meree py 
cast-iron may only be used for the tubes, which, if subjected to 
pressure from within, do not exceed 12in.—30 cm.—in diameter, 
= “3 —_ without en — diameter, and may not be 

‘or those subjected to vibration ; pipes of brass or copper 
may not ensced fin. in diameter ; the coefficent of safety to be at 
least five times the strain ; pe enien. in calculation, to be 
assumed as subject to occasional pressure from without. A mano- 
meter to be provided in each air-lock, also a plate affixed to the 
latter, giving the name of the manufacturer, the working pressure 
for which it is calculated, and the date of the trial test. 

At every new installation and also at intervals of not more than 
twelve months, while in use on the same works, the whole 
apparatus to be tested under a hydraulic pressure of twice the 
intended working pressure. In testing, the full pressure shall be 
continued for at least ten minutes without ucing signs of 
weakness, by the buckling of plates or escape of water other than 
in the form of dew. The result of this test to be entered in a 

ter. An air-lock is, at the extreme, not to be in use for more 
than one thousand five hundred days, and in this amount the 
intervals between work are to be reckoned as one-fifth of the 
working time. yo | the second half of the above period the 
air-locks are to be used only in conjunction with the excavating- 
chamber, in which the pressure does not exceed two-thirds of that 
for which the air-lock was originally intended. As before remarked 
after a period of one th five hundred days, a lock 
should not under any circumstances be continued in use for high- 
pressure foundation works, and a register should be kept by some 
responsible person upon the works of the number of working 
hours, and the degree of pressure from day to day. Regarding the 
shaft-tubing, this may be considered serviceable for a period of 
five thousand working days, and a full allowance made for the 
hours when not in work, as the strains to which it is subjected 
are Dn less unfavourable character than those sustained by the 
air-lock, 

In conclusion the author especially urges the necessity of a 
careful register of the trey Bed the apparatus, in regard to the 

culars above mentioned being imperative. By this means, 
in the case of the apparatus at the completion of works being 
disposed of, those taking it over may be fully acquainted with the 
amount of wear and tear to which it has been subjected. 26 


* Abstract ‘Proc. Inst. C.E.” vol. Ixxxiii from Zeitschrift fiir Bauwesen, 
+ Minutes of ‘ Proceedings ” Inst. C.E., vol, Ixxv,, p. 280, 

















May 7, 1886. 


THE ENGINEER. 


355 








RAILWAY MATTERS. 


Sreet sleepers are being laid by the Midland Railway Company 
on a mile of the main line at Kettering. 

THE second reading of Mr. Mundella’s Railway Regulation Bill 
is down fifth in the orders of the day for the 19th May. 

A Roya COMMISSION on railways and public works is to make 
a special report on the Derwent Valley—Tasmania—Railway. 

Tuk Midland Railway Company has opened the Teversall branch 
for passenger traffic, Alfreton and Mansficld are the terminal 
stations. : 

Recent news states that the Singapore Tramway Company 
expected to have some of its cars running by the end of April or 
beginning of May. 

Ara meeting of the Institution of Civil Engineers of Ireland 
held on Wednesday last a paper by Mr. W. Greenhill, C.E., 
was read, giving a description of a creosoting yard for railway 
purposes, 

THE Midland Railway Company carried 388,909 tons of goods in 
and out of Sheffield in 1870, and the Manchester, Sheffield, and 
Lincolnshire line 52,604 tons. In the year 1884 the Midland 
tonnage had increased to 564,197 tons, whilst the Manchester, 
Sheffield, and Lincolnshire’s total had fallen to 18,006 tons, 


Tuk Werribee Viaduct, the longest work of its kind in Australia, 
has been tested. It is a lattice-girder structure, 1230ft. long, and 
125ft. above the level of the Werribee river. The bridge consists 
of fifteen spans of 60ft. each and thirteen spans of 30ft., and cost 
£120,000. The Colonies and India says the test was highly 
successful, 

WritTinG on freight cars drawn by electricity, Mr. John C. 
Henry, of the Henry Electric Railway Company, Kansas City, 
Mo., writes to the Scientific American as follows :—‘‘ On January 
29th, I hitched our electric car Pacinotti, to a Kansas City, Fort 
Scott, and Gulf coal car, weighing 17,5001b., and took it up a 
24 per cent. grade. Yesterday I coupled the same motor car to 
Chicago, Burlington, and Quincy box car 19,178, weight, 24,500 Ib., 
and started it without jerking on a 3 per cent. grade. I claim the 
distinction of being the first to haul regular standard gauge freight 
cars by electricity, and would be pleased to have you record it.’ 

Tue railway line to Tarsus, forming the first section of the 
Mersina, Tarsus, and Adana Railway, was formally opened on 
Tuesday last in the presence of Raif Pacha, the Governor-General 
of the province of Adana, the British Vice-Consul, Mr. Collinson 
vice-president, and Mr. Ross Taylor, engineer of the company, an 
Sir Thomas Tancred, the contractor. Rails have eit laid 
for @ distance of 56 kilos., and the line, the total length of which 
is to be 67 kilos , will be completed in about two months. Much 
rain having fallen in the district, the crops promise well, and the 
first season's traffic over the railway is therefore expected tobe heavy. 


Two accidents caused by the failure of the vacuum brake 
are reported this week—one in this country and the other on the 
Continent. A London and North-Western train came into collision 
with the buffer stops at Sutton Coldfield, which it completely 
demolished; and the express train from Cologne to Paris, com- 
posed of Northern of Railway Company’s carriages, ran 
through the frontier station of Tergnier left the line, after 
colliding with another engine. Various people were injured, and 
Count Munster—the German Ambassador to Paris—and his family 
had a narrow escape. It is clear that the particular person who 
must be killed before certain changes are made has still a future 
before him or her. 


Mr. MvuNDELLA’s Railway Rates and Canal Traffic Bill has been 
condemned by the railway servants in Mr. Mundella’s own division 
—Brightside, Sheffield, The Midland Railway servants, to the 
number of 150, have held a meeting at which they passed reso- 
lutions against the Bill on various grounds, but chiefly because it 
would have the effect, if passed in its present form, of reducing 
railway workers’ wages, one speaker estimating the reduction at 
from 10 to 15 per cent, As the meeting was in Mr. Mundella’s 
constituency, it was considered they could not very well ask him 
to present a petition against his own Bill. It was therefore 
ordered to be sent to Mr. Howard Vincent, the Conservative 
member for the central division. 


Herr BENJAMIN VON KALLAY, Minister of Finance for the 
Empire, and Administrator of Bosnia and Herzegovnia, inaugurated 
the new line of 1ail between Doboj and Siminhan, in Bosnia, on 
the 28th ult, The length of this line is 67 kilometres, and it was 
built at a cost of about 18,000fl. a kilometre by the engineers, 
Borosch and Bafarhely. At Doboj the line crosses the Bosna over 
a handsome iron bridge 160 metres long. There are fourteen 
stations on the way, including the terminus. The first rail was 
laid on May Ist, 1885, and a great of the work has been done 
by Bosnian villagers employed within their respective districts at 
wages of 80 kr., or about 15d. aday. The new line is a prolonga- 
tion of that which runs from Brod, on the Hungarian frontier. It 
will be ied on to Serajevo, and there meet the line which will 





carried 
go by way of Mostar and Metkovic to the sea. The Mostar- 
Metkovic line was inaugurated last year. To Austria-Hungary a 
railwa cy the whole of Bosnia has great military and com- 
mei value, 


ACCORDING to the return of accidents on Indian railways for the 
third quarter cf 1885, just issued, about 700 accidents of all kinds 
are reported, more than a third of these being due to the presence 
of cattle on the line—the most fruitful source of accidents in the 
country, On the other hand, only one railway servant was killed 
and fifteen servants and passengers injured. The Rajputana- 
Malwa railway has slain more cattle than any other. Its average 
is a high one at all times, owing to the long stretches of the line 
unfenced, The Indus Valley State Railway—a wood-burning line 
—heads the list in fires on trains, the bursting of boiler tubes, and 
the failure of springs and machinery of engines, The casualities 
to passengers from their own carelessness, &c., amount to thirty- 
two altogether, eight men being killed and twenty-four wounded. 
Twenty-six railway servants were killed and 114 injured in 
the o—- of their duty; while eighteen outsiders com- 
mitted suicide, and two were injured in attempting to do so. The 
grand total of | pore killed from causes of al] kinds connected with 
the working of trains is 105, as compared to eighty in the corre- 
spondi —— of the previous year. But only one passenger met 
his death from causes beyond his own control. 


THE London, Chatham, and Dover Railway Company’s new 
bridge over the Thames at Blackfriars, which we have illustrated 
and described, and the St. Paul’s Station—for both of which the 
Act was obtained in 1881, but not commenced until March, 1883— 
will be opened for traffic on the 10th inst. The Chatham and 
Dover Company will then have four Sg oe gee viz., Holborn 
Viaduct, Snow-hill, Ludgate-hill, and St. Paul’s, which are served 
by seven lines on the new four lines on the old bridge, which 
latter was opened for traffic in June, 1864, Two of the seven lines 
on the new bridge will be carried on to Ludgate-hill, joining the 
existing lines at Queen Victoria-street bridge; three will be used 
as terminal nger lines, and the remainder for engine or goods 
sidings; whilst on the Surrey side there will be a quadruple june- 
tion with the old lines at Blackfriars Station, which been 
almost demolished to make room for the new lines, only small por- 
tions being left for goods sheds, apart from the company’s ware- 
houses and offices at this depdt. There are between 5000 tons and 
6000 tons of iron in the bridge, which consists of five arches, three 
of which are of 185ft. span, and two of 175ft. each, whilst the 
height from Trinity hig -water to soffit is 26ft. The new station 
has a frontage of 135ft. on Queen Victoria-street, immediately 
opposite the Zimes oftice, and adjoins and communicates with the 

- present Blackfriars Station of the District Company. The esti- 
mates for the bridge, as originally designed for four lines of rails, 
were £300,000, but the wi ening has added considerably to that 
sum, 





NOTES AND MEMORANDA. 

In Greater London during the week ending April 24th, 3155 
births and 1766 deaths were registered, corresponding to annual 
rates of 31°0 and 17°5 per 1000 of the population. Last week 3208 
births and 1837 deaths were registered, corresponding to annual 
rates of 31°5 and 18°1 per 1000. 

Mr. J. BUCHANAN has determined the thermo-electric power of 
carbon, the value found being c = — 390 — 1°87¢ C.G.S. units, 
and this shows that the place of carbon in the thermo-electric 
series is between zinc and silver. It was found that the thermo- 
electric power of carbon was changed by keeping that substance at 
a moderately high temperature. 

Ata recent meeting of the Paris Academy of Sciences, a paper 
was read, ‘On the Equilibrium of a Fluid Mass in Rotation,” by 
M. Matthiessens, The author claims priority of discovery of the 
annular figures which M. Poincaré lately stated had first been 
observed by the English geometricians Tait and Thomson. He 
refers to a series of papers —s from 1845 to 1883, in which he 
describes the two rings and discusses the whole theory of these 
forms and of the ellipsoidal figures. 

In London during the week ending April 24th, 2505 births and 
1460 deaths were registered. lowance being made for increase 
of population, the births were 283, and the deaths 332, below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death rate per 1000 from all causes, which had been 
19 8 in each of the two preceding weeks, declined to 18°4, and was 
lower than the rate recorded in any week since the beginning o! 
the year. In London last week 2515 births and 1472 deaths were 
registered. The annual death-rate per 1000 was 18°5. 

THE deaths registered during the week ending April 24th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 19°8 Aims 1000 of their aggregate Lg eapesy 
which is estimated at 9,093,817 persons in the middle of this year. 
The six healthiest places were Hull, Leicester, Bristol, Birkenhead, 
Brighton, and Sunderland. The deaths registered last week in 28 
great towns of England and Wales corresponded to‘an annual rate 
of 20°2 per 1000, estimated at 9,093,817 persons. “ The six healthiest 
places were Brighton, Hull, Bradford, Birkenhead, Sunderland, 
and London. 

EXPERIMENTS have been made on the cause of irregularities in 
the action of galvanic batteries by H. V. Hayes and J. Trowbridge 
—Amer, J. Sci.—by means of an apparatus for photographing the 
deflections of a galvanometer needle. The authors tested a number 
of batteries, all variations of current being accurately registered. 
Ir ities were found to be caused by two separate actions, a 
diminution in the current strength, caused by the pores of the 


partition becoming filled with the base; and secondly, a diminution 


of the acid at the positive pole. Both these difficulties are over- | than 


come by making a partition of as large surface dimensions as 
possible, and by using very porous material. 

At the January meeting of the Russian Chemical Society, 
Professor Mendeléeff communicated some results of his investiga- 
tion into the thermic effects of dilution of sulphuric acid with 
water. The maximum evolution of heat and the maximum 
contraction of 100 parts of the solution both coi md to the 
solution containing from 65 to 75 per cent. of H.SO,, which is 
very near to the hydrate H,SO;=S(HO);. Together with some 
other observations, this leads the author to the conclusion that 
there exist at least five more or less constant hydrates of sulphuric 
acid, as H.SO,, H;SO;, Hy SO,, and two more containing a large 
amount of water, as H. SO, + 100 H, O. 

A DIVISION has been organised, under Major Powell, of the 
United States Geological Survey, for inquiring into the geological 
history and physical conditions of the swamp lands of the United 
States, with a view to their redemption and improvement. It is 
expected that by the year 1890 all available agricultural land will 
have been occupied, and the tide of immigration turned from the 
rich frontier country to lands passed in the swift march westward. 
In the region east of the Mississippi upwards of 50,000 square miles 
can easily be drained. Similar ds in Northern Europe were 
drained centuries ago, and now form the most fertile fiel The 
American lands are chiefly along the Atlantic seaboard and the 
valley of the Mississippi, swamps principally due to close-growing 
flowering plants, especially common cane, which hold back the 
water, although the Vand has a proper incline of 2ft. to the mile. 
From the mouth of James River to the mouth of Albemarle 
Sound there is a district of 4000 square miles, a portion of which 
has been easily and cheaply drained, as it was only necessary to 
remove the dense mat of stems, roots, and decaying fragments of 
plants, closely interlaced, which prevented the speedy overflow of 
the rainfall. A thorough survey is to be made so as to enable the 
Government to replace in the Public Domain large tracts of land 
which will then be open for settlement. 


A PATENT recently taken out en to produce carbon dioxide 

on for liquefaction by having a solution of sodium bisulphate in a 
leaden container, and running into it some carbonate or bicarbonate 

dissolved or suspended in water, the evolved carbon dioxide being 
drawn off over a ing mixture into a gasometer, from which it 
is drawn for liquefaction by compression. Liquid carbonic acid, 
equal to 600 litres of gas at ordinary pressure, can be supplied for 
one shilling. In using this for various purposes, it is proposed to 
pass the gas that escapes after using over moist sodium carbonate, 
which is thus converted into bicarbonate, which can be again used 
as @ source of supply of the carbon dioxide. There is a bore hole 
near the village of Burgbrohl, on the Rhine, which yields a constant 
supply of very pure carbon dioxide. This village is near the Lake 
of Larch and the woe ses. ape ye district surrounding it, where 
there are a very large number of mineral springs and exhalations 
of carbon dioxide. This bore hole was sunk some two years ago, 
and has given a constant supply of gas amounting to about 2160 
cubic metres per twenty-four hours. The Brewers’ Guardian says 
ap tus has been ted for liquefaction of the dioxide, and 
this is now re; ly carried on close to the bore hole. The water 
which rises with the gas is very cold, and is employed to cool the 
compressing apparatus. -About.500 litres of gas are compressed 
per minute into about one litre of liquid. This is sent away in 
wrought iron vessels containing about eight litres. 

A BRIEF abstract of the statistics of the manufacture of coke in 
the United States in the year 1885, published by the United States 
Geological Survey, shows that in the rank of coke-producing States 
Pennsylvania still stands first, with Alabama second, West Virginia 
third, and Tennessee fourth. These four States hold the same 
rank as in 1884. The largest coke-producing locality in the country 
is the Connellsville region of Pennsylvania, in which was made 
3,096,012 of the 5,106,696 tons, or 60°6 per cent. of the coke pro- 
duced in the United States in 1885. The second largest producing 
district is what is called the Irwin-Latrobe, which lies along the 
Pennsylvania Railroad, from Larimer to Blairsville, and is in 
the northern extension of the Connellsville coking field. e 
number of establishments has slightly decreased. Part of this 
decrease is due to the consolidation of establishments, but chiefly 
to the abandonment of works of but little importance. e num- 
ber of ovens in 1885 is 20,116, as compared with 19,557 in 1884, 
an increase of 559, 2°8 per cent. There are, however, only about 
half the number of ovens building at the close of 1885 that there 
were at the close of 1884. While the production of 1885 has 
increased over that of 1884, it is not as great as in 1883, the pro- 
duction in 1885 being 5,106,696 tons, as compared with 4,873,805 





tons in 1884, and 5,464,721 tons in 1883. There was no increase in | Mac! 


the value per ton of this coke in 185 over 1884, nor has there been 
for three years. There was, however, an increase in the total 
value in 1885 over 1884, ge the larger amount of coke pro- 
duced in the former year. ‘The yield of coal in coke has also 
increased somewhat during the past year, it standing at 63 per 
cent, in 1885 as against 61 per cent. in 1884. The yield in 1883, 
however, was given as oe cent., the largest average yield of 
coal given, the yield for 1880, 1881, and 1882 being but 63 per cent. 


f | Until the Society behaves better to the agricultural 





MISCELLANEA. 


Tue Bath and West of England Society’s show next year will be 
at Dorchester. 


On Saturday two unusually large ropes were despatched by 
Messrs. George Cradock and Co., Wakefield, ane each about 
24 tons, and being respectively 8400 and 8300 yards. 

Ir is said some very likely looking specimens of quartz have been 
found at a reef not four miles from Latrobe, Tasmania. The 
quartz is similar to that found at Beaconsfield, and is heavily 
charged with mundic. 

AN exhibition of fire extinguishing apparatus was opened at the 
Aquarium, but there are not many noteworthy exhibits, excepi a 
clumsy escape that distinguished itself by its unwieldiness, even on 
a boarded floor, and extinguished itself by tumbling over and 
killing a man, 

Tue Bath and West of England Society’s Show will be held on 
the Durdham Downs, at Bristol, from the 2nd of June till the 
following Monday evening. Here a splendid site has been 
enclosed, and the necessary shedding is being erected by the Society. 
The entries for implements are in numbers extremely favourable. 

Tue Royal Agricultural Society’s Show will be held in July at 
Norwich. The yard is being rapidly prepared. In the implement 
department a total length of 10,812ft, of shedding has been 
allotted. As compared with previous years this length of shedding 
will be found to be lower than for any of the four previous shows. 
engineers, it 
will continue to decrease, and engineers, even those who do not 
want trials, are saying that the shows are yearly less service to 
them, Shows are useless without trials. 


THE following having satisfied the examiners at the examination 
held by the Association of Municipal and Sanitary Engineers and 
Surveyors in London on the 16th and 17th ult., certificates of com- 

tency are granted them by the Council of the Association :— 

essrs. J. A, Angell, of Leytonstone; H. Ashmead, Clifton ; 
H. G. Coales, King’s Lynn; W. C. Fenton, Sheffield; A. D. 
Greatorex, Toxteth Park; A. Harland, Charlotte-street, W.; F. 
Osborne, Dover; E. E. Saunders, Walthamstow ; J. W. Witts, 
Skelton-in-Cleveland. 


An American paper says, a new form of tin called by the inventor, 
Albert Assman, of Rahway, N.J., “‘assayme,” is produced by a 
special treatment of tin. It hasall the good qualities of the latter, 
can be pressed into any shape, or cast into statuary, or used for 
plate ware of any description. A beautiful bronze colour can be 
given to the metal, or any shade from bronze to a silver colour ; 
and as it does not in the least corrode, it is specially valuable as a 
silver solder. It melts at a teraperature of 432 deg., or 18 deg. less 
tin. We are not told what alloy it is or what process is adopted. 


A RETURN issued by the Marine Department of the- Board of 
Trade as a Parliamentary paper shows the number of lives lost in 
steamers belonging to the United Kingdom by casualties at sea 
during the years 1883-4 and 1884-5, The total number of lives lost 
in steamers during the year 1884-5 was 707, as com with 614 
in the year before. These 707 lives are accounted for thus—by 
founderings, 121 seamen and 1 passenger; by missing vessels, 
388 seamen and 10 passengers; by strandings, 46 seamen and 
a ngers ; by collisions, 74 seamen and 23 passengers, and from 
other causes, 37 seamen and 3 passengers. The number of missing 
steamers in 1883-4 was 11, and in 1884-5 it was 16. 


THE mining owners of Ostraw Rarwin have decided to offtr a 
prize of 1000 ducats for the best invention for preventing acci- 
dents in firing and blasting in dusty or gaseous coal mines, or ren- 
dering the operation harmless. ‘lhe invention should fulfil the 
following conditions, namely :—(1) Its use, effects, or explosion 
should not cause the coal dust to ignite. (2) It should not produce 
after the explosion or use more injurious gas than through the 
methods heretofore employed. (3) No specially difficult, dangerous 
long preliminary arrangements or complicated apparatus should be 
required in using, setting up, loading, transporting, or lighting. 
(4) Should not by its use and result be much more expensive than 
the former blasting methods. Applications should be sent before 
the end of 1886 to the K.K. Berghauptmannschaft at Vienna. 


THE ordinances of the Plumbers’ Company, dating from A.D. 
1365, fix St. Mark’s Day as the first quarterly meeting of the year. 
The observance of this ordinance has continued unbroken since that 
date, and by reason of St. Mark’s Day falling this year upon 
Sunday, arrangements had to be made for holding the meeting 
upon the Bank Holiday, at the Guildhall Tavern, Gresham-street, 
which was opened specially for the purpose. A court assembled, 
and among the aged women admitted to the annual ion and 
relieved by a grant of £5 5s, was Charlotte Hardcastle, who pro- 
duced the indentures of apprenticeship and freedom of her father, 
a liveryman of the company, dated 1765. The quarter], returns of 
the United Operative Plumbers’ Association of Great Britain and 
Ireland bering plumbers in various parts of the kingdom 
—were submitted to the court, with a communication from the 
general secretary, expressing the satisfaction of the executive 
council of the association with the system of registration esta- 
blished by the Plumbers’ Company. 

THE spring meeting of the American Society of Mechanical 
Engineers will be held in the city of Chicago, Ills., on the 25th-29th 
inst. Besides excursions and visits of much technical interest, the 
following papers will be presented for di ion at this ting : 
Wilfred Lewis, ‘“‘ Experiments on Transmission of Power by Belt- 
ing;? Wm. O. Webber, ‘Relative Efficiency of Centrifugal and 
Reciprocating Pumps ;” Horace See, ‘‘ Production of True Crank 
Shafts and Bearings ;” Geo. H. Babcock, ‘‘ Substitutes for Steam ;” 
Chas. W. Barnaby, ‘‘ New Steam Engine Indicator ;” F. G. Coggin, 
“ Novel Chimney Staging;” Thos. S. Crane, ‘‘ Water Purification 
for Manufacturing and Domestic Consumption;” H. R. Towne, 
“The Engineer as an Economist;” H. Metcalfe, “Shop Orders 
and Accounts;” C. M. Woodward, ‘‘ Manual Training ools ;” 
O. Smith, ‘Inventory Valuation of Machinery Plant;” Fred. W. 
Taylor, ‘‘ Value of Water-gas and Gas from Siemens Producers for 
Melting in Open Hearth Furnaces;” Wm. P. Trowbridge, ‘* Venti- 
lation by Heated ——- and Fans;” Thos. D. West, “‘ Irregu- 
larities in Contraction of Duplicate Castings;” C. M. Giddings, 
“‘Dynamometer for Measuring Power Required to Move Slide 
Valves;” J. H. Cooper, “‘Grain Handling in California.” If some 
reorganisation in our Institution of Mechanical Engineers were 
effected, it might be able to present such a programme as this. 


THE annual report of Mr. G. B. Jerram, A.M.L.C.E., surveyor 
to the Walthamstow Local Board, contains notes on important works 
which have been executed for the completion of the drain of 
the district and disposal of the sewage. The works jude 
underdraining of about 35 acres of land, the construction of 1 mile 
180 yards of concrete and earth carriers for the distribution of the 
effluent water over the south-westerly portion of the sewage farm, 
so that now over 100 acres of land of good and suitable soil are avail- 
able for the purpose of deodorising the sewage, in addition to the 
oxidising influences which are exercised in the effluent water over 
two miles of open carriers before it is discharged into the Dagen- 
ham Brook. The works also comprise the erection of brick mixing 
shed, offices, boiler and engine houses, with machinery for grind- 
ing the chemicals, and automatic arrangements whereby the varied 
flow of the sewage regulates the inflow of the proper amount of 
chemicals, securing a regular and even pureness of effluent sewage. 














hinery has been made to effect a more eer of 
the sludge, which is now pumped into troughs and on to 
the virgin soil at the rate of one acre a month, and there dug or 

loughed into the land at the south-easterly portion of the farm. 
To prevent a large amount of rain water entering the sewers and 
passing on to the sewage disposal works, 44 miles of surface water 
sewers have been constructed. Over five miles of sewers have 
been constructed to provide for the drainage of the northern and 
western portion of Higham Hill and other areas, 
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TO CORRESPONDENT 
Registered Telegraphic Address ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

*,” We cannot undertake to return drawings or manuacripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers recei: by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Paos.—There is nothing to prevent any one from writing C.B. after his 





| 


name, 
Quinine Macuinery.—A letter on this subject awaits the application of 
“ Johns.” ‘ 


Cuarr cuTrer.— Letters on transmitting power still await the application of 
this correspondent. 

E. E. G. D.—Complete lists of the prize numbers were published in the 
Belgian newspapers long since. Lf you cannot obtain one, write again. 

Vatve.—You can obtain any patent specification from H. Keader Lack, 
Patent-office Bales Department, Cursitor-street, Chancery-lune, but you 
must stale number and year, and must remit cost. 





STATICS OF BRIDGES. 
(To the Baditor of The Engineer.) 

Sir,—Can any of your readers give me the name of the writer of the 
series of articles ‘‘ On Statics of Bridges,” published in the Civil Bagineer 
and Architects’ Journal of 1861? Mouss. 

London, April 30th. 


PLANT FOR COMB MANUFACTORY. 
(To the Bditor of The Engineer.) 

Sir,—We should feel much obliged to any of your readers who would 
be good enough to inform us where we d obtain a quotation for the 
plant necessary to install a small comb manufactory? Cc. anp L, 

London, May 5th. 
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THE BURSTING OF A 43-TON GUN ON BOARD H.M.S, 
COLLINGWOOD. 


Our readers will have read with regret that a 43-ton 
breech-loading gun burst on board H.M.S. Collingwood, 
while the armament of the vessel was being tested off the 
Isle of Wight, on Tuesday, May 4th. The gun is one of 
four, mounted in barbette towers, this one ads the left 
gan of the after barbette. A scaling charge having been 

red, the gun was loaded with a firing charge of 221} 1b. 
and a shell filled with water, reported as weighing 214 Ib., 
but about this there must be a mistake, the projectile 
for this gun weighing about 720lb. On firing, the gun 
“went” at about 5ft. from the muzzle, the steel tube 
in front of the strengthening hoop being broken to pieces, 
the fragments severing the structure of the ship near the 
muzzle, but happily injuring no person. Being a trial 
day, Admiral Herbert, Admiral Hoskins, the Director of 
Naval Ordnance, as well as Captain Fisher, commanding 
H.ML.S. Excellent, and representative officers from the 
Gun Factories, Ordnance Committee, and Admiralty, were 
present; also Mr. Vavasseur, on behalf of Sir W. Arm- 
strong and Co. 

We can supply the facts of the case correctly. The 
piece in question was one of twelve ordered on first 
age of the pattern. It is known as Mark II., 

rk I. differing chiefly from it in being a land 
service gun with trunnions, This is a trunnionless 
gun made of wrought iron and steel, being one of 
the guns that had steel coils in front of the trunnions. 
After the introduction of these two guns, slower powder 
came in, yielding results with lower maximum pressures, 
but of course continuing high pressures further for- 
ward in the bore. This in conjunction, no doubt, 
with the difficulties attending the introduction of 
steel ordnance on a large scale, led to the guns bein 
found too weak near the muzzle. One gun burst on end 
H.M.S. Active near the muzzle just as this one has done 
on board the Collingwood. Consequently, on February 3rd, 
1885, the Ordnance Committee was assembled, and had 
associated with them a number of specially selected 
authorities, including Sir W. Armstrong, Sir F. Abel, and 
Captain Noble, and Mr. Leece, of Whitworth’s, as well as 
Colonel Maitland. It was then decided to strengthen guns 
in course of construction in the chase, and to make a 
stronger pattern for future manufacture. The case of the 
43-ton gun, which now concerns us, was dealt with as 
follows :—“ 12in. Marks I. and IT. (steel tube and front coils, 
wrought iron jacket and breech piece) to remain unaltered, 
but the charge of 295 1b. cocoa powder not to be exceeded. 
Marks ITI. and IV. steel to be hooped to the muzzle. This 
will enable these guns to fire increased charges if desired, 
they being of steel and of sufficient strength at the 
breech. ark V. (steel) for No Man’s Fort, at present 
under consideration, to be made on a design having the 
chase made of a double tube, or tube in two thicknesses, 
Guns for future construction to be made on a design with 
a chase formed of a double tube.” Thus, there exist five 

tterns of 43-ton or 12in. breech-loading guns. Mark I. 
for L.S. and Mark II. for 8.8. classed as less strong and 
limited as to charge. Mark III. L.S. and Mark IV. 8.S., 
chase hoo to the muzzle, and Mark V. made double- 
tubed to the muzzle. 

The Collingwood gun being Mark II. is the less strong 
sea-service pattern. Itis greatly to be regretted that it 
should have burst. Such an accident must shake credit 
and confidence in our guns, especially occurring with so 


k, | large a piece. We have no notion of speaking as if we 


meant to be special pleaders for English guns, much less 
for the gun factories. Nevertheless, we must be glad to 
see any features that qualify or mitigate the misfortune; 
and we are glad to find that, as we hoped on first hearing 
of the accident, that the gun is of a pattern which has 
been superseded as not so strong as desirable, though no 
doubt believed to be strong enough to fire a charge of 
295 lb., and not to burst with one of 221} 1b. The difficulty 
has crept on us from the improvement in powder. The 
general tendency is unavoidable. This failure is to be 
regretted, but is not so difficult to understand as one in 
any other direction. The steel doubtless was weaker than 
usual from a flaw or some unperceived cause; and the 
margin of strength was not sufficient to cover such a 
casualty. 

Probably it | lead to the eleven others of the same 
pattern having their case specially dealt with. On those 
guns since made with chase hoops added, with a view to 
meet this known tendency arising from the use of the new 
powder, we trust this accident has no bearing. We have 
said that we do not wish to be special pleaders for 
English guns. We think there is no need to apolo- 

ise now for them. It happens that just now we 
fare had evidence from our special correspondent at 





Spezia of the fact that while our steel projectiles, 
especially in some respects, need attention, our heavy 
guns are second to none; indeed, we believe them to be 
now rather in advance of any. Inanother issue our readers 
will find a list of the 100-ton and 105-ton guns now being 


- | made, or made, for Italy. Some of these are nearly ten 


years old. They have fired projectiles with enormous 
energy, and with the exception of one of the first guns 
drawing asunder, without injuring any one seriously, 


. | n0 kind of accident has occurred. We are all waiting to 


see what Krupp’s 120-ton guns will do. They seem to 
hang fire. Up to this poe no other nation has publicly 
po uced a gun with the energy that English guns have 

for ten years Of course our heavy guns form 
only one phase of the question ; we all know that previous 
to 1880 our service muzzle-loaders generally were dropping 
far behind Krupp’s breech-loading guns. Even at that 
time we had ae breech-loading guns equal to 
any. The introduction of these into the service has been 
a serious matter, and we have had accidents, happily 
almost entirely without loss of life—these accidents being 
chiefly of the type of the one now before us. If our 
readers, in spite of what we say, think our guns in a 
bad way, they must be disheartened, we fear, about all our 
armament, for except perhaps carriages, we know of 
nothing else that is of the best. 


THE INDIAN AND COLONIAL EXHIBITION. 


On Tuesday her Majesty the Queen opened the Indian 
and Colonial Exhibition with much ceremony and state. 
The weather was all that could be desired, and the attend- 
ance was very lar The daily press has left nothing 
undone to render the Exhibition a success; and we have 
no reason to doubt that it will prove very attractive. But 
it is only necessary to walk through it to see that many 
of the statements made concerning it are, to put things 
mildly, statements in advance of the facts. In truth, the 
Exhibition is unable to give any adequate idea whatever 
of the importance of the countries which are supposed to 
be represented; or of the magnitude and dimensions of 
their industries. Nothing of engineering interest is to be 
found at South Kensington—at least, nothing sent from 
abroad. There is a magnificent collection of Lama, 
and these, and these alone, give an idea of the work that 
has been done by engineers in our Colonies. It is impos- 
sible for any intelligent person to examine the contents of 
the building with care, and not to arrive at the conclusion 
that if the things exhibited really indicate the nature and 
magnitude of the industries carried on, then our Colonies 
are very third-rate countries indeed. Let us take, for 
example, the great gold-mining industry of Australia. It 
is re nted solely by certain pyramids and columns of 
gilded wood, intended to represent the bulk of the gold 
obtained during certain periods; and by a collection of 

uartz and other gold-bearing strata, decorated here and 
there with little bits of gold-leaf, to convince the ignorant 
who might be sceptical as to the truth of the statement 
that the common-looking stones shown really do contain 
gold. It might have been worth while, we think, to have 
shown a stamp mill and a set of mining machinery 
employed in working gold-bearing quartz ; but nothing of 
the kind is to be seen. The enormous wool industry of 
the country is represented by a few fleeces under glass 
cases. The same statement holds good in substance of all 
our Colonies. 

If we regard the Exhibition as a temporary ethnological 
museum, there is more to be said in its favour. Great 
credit is due to those who have devised and arranged the 
various groups and figures. We have here a species of 
multiplied and glorified reproduction of the now antiquated 
groups of savages and animals, which at one time formed, 
we believe, a great attraction at the Crystal Palace. Just 
inside the entrance to the great hall is a wonderful jungle 
scene—wonderful in more ways than one. Within a com- 
vanerypa small space, intended to represent the primeval 

orest, are crowded together as many stuffed beasts, dirds, 
and reptiles as could be got into it. We need hardly tell 
our readers that nothing can be more unlike nature than 
this assembling together in one little -_— of bears, panthers, 
anacondas, elephants, tigers, crocodiles, alligators, goats, 
peacocks, tortoises, and parrots. The figure of a half-naked 
native stands in one corner, with his hands raised, and his 
mouth and eyes wide open, astounded, as well he may be, 
at the wonderful sight before him. We do not wish 
to speak severely of Mr. Ward, and we state with 
pleasure that the stuffing and the grouping of the 
animals, &c. &c., is admirable; but the whole affair lacks 
scientific interest of any kind. It will, of course, address 
itself to the populace, and by them it will be Xzenly 
a ag 3; yet we venture to think that by more 
judicious treatment a more valuable result would have 

n obtained. In the Indian operon groups have 
been arranged and Indian shops fitted up, which give a 
fair idea of Eastern life, and about. the same value 
as that which would in Bombay invest, let us say, a model 
East-end greengrocer’s shop, with an effigy of the green- 
grocer standing in the midst of wax and plaster cabbages 
and potatoes and oranges; while another effigy wassupposed 
to ask the price of the commodities before him. All this 
kind of thing has been done with great art; but it 
is a low type of art, and when we are told that 
such things give a full idea of the life of a great 
Indian city, we cannot resist a smile. Such things 
are admissible in their way and have their uses, but the 
men who write about them in terms of fulsome praise 
demonstrate in so doing either their ignorance, their 
shallowness, or their insincerity. The great building 
which — the site in front of the principal entrance 
to Old London is the most interesting, and the most valuable 
thing in the whole Exhibition, because in it real natives are 
to be seen carrying on their various handicrafts. A family 
may be seen in a row in front of the loom or frame on 
which they are weaving one of those wonderful carpets 
which are the admiration and despair of our own carpet 
manufacturers. In another place may be seen the copper 
worker producing wonderful results by ipdomitelis 
patience, with the aid of half a dozen rude tools, a few 
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scraps of charcoal, and a goat-skin bellows. Here a 
great deal is to be learned, but there is far too little 
‘of this in the building. We see results, but the evidences 
of the means by which those results are brought about 
are wanting. The main south gallery has been fitted 
up from end to end as a huge bazaar for the display 
and sale of Indian wares’ The shops extend so far out 
from each side that only a comparatively narrow road- 
way is left between them, while from the roof depends 
a multitude of flags of all colours, arranged apparently 
at haphazard, without regard to congruity, and so dwarf- 
ing the hall in height at to produce a perfectly disastrous 
effect. The incandescent lamps, which, arranged in rows 
along the roof, have at other exhibitions rendered darkness 
visible, have been discarded in favour of Brush arc 
lamps, which are pleasing in design, even if they 
are unsatisfactory in performace as the manner of 
Brush lamps always has been. In other departments 
the lighting is effected by Crompton are lamps of 
evormous dimensions, which differ from the Brush 
lamps in that while they burn very steadily, they are, 
without exception, more hideous in design than any arc 
lamp yet produced, and this is saying a great deal. The 
power required for lighting the inside of the building 
will be supplied this year exclusively by Messrs. Davey, 
Paxman, and Co., of Colehester, who have entirely re- 
modelled the arrangement of the shed in a way which 
we shall illustrate in an early impression. The Siemens 
dynamos and Goodfellow and Mathews’ engines, which 
worked with doubtful success last year, and now form the 
subject of a lawsuit between the makers of the engines 
and the makers of the dynamos, stand idle in the West 
Arcade. The whole of the lighting outside will be done 
by Elwell-Parker dynamos, driven by two fine compound 
engines by Messrs. Galloway. New and very elaborate 
and beautiful effects will be produced with the fountains 
under Sir Francis Bolton’s directions; and no stone will 
be left unturned to render the summer evenings spent at 
South Kensington yet more pleasant than those of last 
vear. 

The Indian and Colonial is the last of the series of 
annual Exhibitions. Some years ago a similar series on a 
small scale was organised and worked for a few years, 
when it died a natural death of sheer inanition. We 
cannot pretend to feel regret that the present series expires 
next October. There has always been something mys- 
terious about these Exhibitions; no one knows who really 
“runs them ”—to use an expressive American phrase ; 
what becomes of the money received ; or, indeed, anything 
at all about the commercial aspect of the undertaking. 
The Prince of Wales, we may rest certain, is perfectly 
sincere in his desire to make them valuable and interesting, 
and if he was not satisfied that everything was straight- 
forward and above board he would not lend his name, or 
exert himself to help them on. The managers have only 
themselves to thank if, as we have said, an air of mystery 
pervades South Kensington. After all, however, it is 
really not the business of the outer world to know what 
becomes of the money. So long as the public have full 
value for a shilling in the way of entertainment it need 
not be too curious; and that it will have full value this 
year there can be no doubt whatever. 


THE PAY AND POSITION OF DRAUGHTSMEN, 


For some weeks past we have published a number 
of letters, of which the earlier dealt with workshop 
drawings, their successors by a natural transition referring 
to the title we have chosen for this article. We have 
given insertion to these letters, not because they in them- 
selves contained anything new, nor because we expected 
that their publication would elicit others which would. 
The truth is, that the topic is trite and well-worn, and we 
have given publicity to our correspondents’ views simply 
as possibly affording interest, and perhaps instruction, to 
students and pupils. Two points are involved, namely, 
the advisability of making proper and complete drawings; 
and, secondly, the qualifications, pay, and position of 
draughtsmen. As regards the first of these, every line of 
the letters dealing with it shows the writers to be enthu- 
siastic, and, therefore, probably young. There is a total 
absence—if we may venture to say so, without the faintest 
desire to hurt the feelings of our correspondents—of per- 
ception of the forcible truth of that to which a successful 
man attributed his success. “I never took the world,” 
said he, “as it ought to be; I invariably took it as it is.” 

In some r ts we agree with the views and sug- 
gestions made by “ R. G. H.” as to the method of getting 
up working drawings. Where a new tool or machine 
is being schemed out, of which a great number is to 
be made, and for which a set of standard drawings is 
required; or in the case—a rather rare one—where a 
very large and expensive machine, such as a crane to 
lift great weights; a caisson; a floating dock, &c., are in 
hand, the drawings ought to be got out with great 
elaboration. But in such examples the itude of the 
work will admit of the cost, and ree or drawings 
may entail very heavy avoidable expenses. For general 
average drawings such elaboration is unnecessary; it 
causes needless expense, and is just as likely as not to defeat 
the object in view, and by excessive complexity to create 
confusion, Nothing will compensate for a lack of sim- 
plicity in a drawing; and this lesson is the one most slowly 
learned by young draughtsmen. They enter a drawing- 
office fresh from school or college, brimming over with 
enthusiasm. They cannot, or will not, approach the 
simplest question involved in their work without going 
into unnecessary elaboration of detail. If one of them be 
asked to calculate the proper length of lever for a safety 
valve, all other data being given, he will cover sheets of 
paper with equations, and probably, after some hours’ 
weary work, bring outa result altogether wide of the thing 
required. An excellent example of this was supplied by 
Mr. Macfarlane Gray, in a discussion before the Institution 
of Naval Architects. He spoke of a man who sent in six 
pages of foolscap covered with calculations of the strains 
in a three legged stool, and this not in joke, but in perfect 
sincerity. 


We cordially agree with our correspondents that things 
might be better done in many drawing-oftices, but then 
that is not the affair of any person save the “ powers 
that be.” When, as we hope for their own sakes 
may soon be the case, our correspondents who hold 
these views come to have works and a staff of their 
own, they will perhaps view things differently. Some 
of our correspondents make complaint of managers 
and foremen, and of their intense desire to have their 
own way. That is but human nature; all men have the 
same desire. All draughtsmen have to do is zealously 
and faithfully to put in shape the ideas of their employers, 
and if they begin by doing this in a proper manner, 
afterwards, when they have gained the confidence 
of those over them, they may, in a nice and modest 
way, point out certain difficulties in the way of carrying 
out ascheme, and they will be listened to with respect, a dis- 
cussion on the point will ensue, and they will learn some- 
thing. The question of practicai versus theoretical men 
does not need discussion in this connection. Each class will 
hold its own views. Both have useful duties to fulfil, 
and the draughtsman who is wise will try to conciliate 
the works manager and the various foremen, all of whom 
can give him invaluable information not to be learned 
in college or the office; and our experience of these 
heads of departments is that they are always ready and 
willing to give information and explanations to pupils 
or draughtsmen if only the latter will approach them in 
the proper spirit. 

here is one misleading feature about some of the letters 
we have published which we may as well correct. One or 
two writers seem to imply that the entire onus of the 
successful construction of a machine is thrown upon the 
shoulders of the particular draughtsman making the 
drawings. This is notcorrect. In every office having the 
smallest pretensions to be properly conducted, both the 
works manager and the foremen are consulted about the 
arrangement of details, so as to insure inexpensive pro- 
duction as well as correctness from a practical point of view. 
As to the pay and social position of draughtsmen, these 
are points which no amount of rand ink discussion 
can ever settle. Like all other industrial questions, it is 
simply one of supply and demand. If manufacturers are 
so blind to their own interests as to prefer incapable men 
because they get them at low salaries, why that is their 
own affair. One or two of our correspondents give, them- 
selves, the remedy for the evils complained of, namely, to 
get out of the drawing-oflice as soon as anything better 
offers. 


THE SAFETY OF WELL-DECKED STEAMERS. 


Tue reference to the question of the freeboard of well-decked 
steamers in THE ENGINEER gives interest to the statement of 
the experience of one of the clubs for mutual insurance in the 
north-east which has been formed two years ago or so for the 
insurance of that type of steamers alone. It includes a ve 
large number of vessels, and for the two years ending with 1885 
its experience has been shown ic a series of tables which 
indicate the vessels lost and the causes of the loss. In the two 
years there were 59 losses through stranding; 29 through 
collision; 4 “missing,” and 2 foundered. The vessels lost 
through stranding were of 66,453 tons; the tonnage varied from 
391 to 1886. Those lost through collision were 30,891 tons in 
the total, the vessels varying from 360 tons to 1826 tons. The 
missing vessels had an aggregate tonnage of 2539; and they 
varied from 367 tons to 1035 tons; whilst the loss from 
foundering included two vessels of 807 tons and 664 tons 
respectively. Cases of collision and stranding are those in 
which any blame for the occurrence is not attributable to the 
type of vessel; and hence it is of interest to notice that 93°62 
per cent. of the vessels lost were lost through these causes, 
whilst the remaining 6°38 per cent.—missing and foundered—is 
occasioned by causes to which the type of vessel may or may 
not be contributory. ‘The percentage of the tonnage is more in 
favour of the vessels; 96°04 per cent. of the losses in tons being 
attributable to the stranding and collision cases, and the 
remaining 3°96 per cent. to the cases of vessels missing and 
those reported as foundering. The experience of other clubs 
insuring equally vessels “ well-decked” and others not of that 
type, and managed in the same town or district, has been com- 
pared, and the results have been declared to be satisfactory to 
the owners of the well-decked type. We need not, however, 
enter into that comparison here, as it is needless to enter into 
the question of the merits of the two types of vessels. The 
fact that over 93 per cent. of the number of vessels lost were 
lost through stranding and collision, and that out of a number 
of some hundreds, must be taken as a proof that the largest 
part of the loss of this type of vessels, at least at sea is due to 
causes over which the owners cannot be said to have any control, 
as they occur when they are out of their control, and under the 
care of officials for whose seamanlike qualities the Board of 
Trade vouches. It would be an interesting feature if the 
experience of the great assurance clubs and companies could in 
a like manner be tabulated and published. We are far from 
having exhausted the resources of civilisation in the attempt to 
lessen the loss of life and property at sea; but one reason is that 
there is no endeavour to gather together the teachings of the 
experience of the past, nor to indicate and group the records 
which show in individual cases the type of vessels lost, the 
causes, the states of the weather, and other particulars, In the 
cases of mine explosions we have this done yearly, and the 
elaborate statements of the mine inspectors from year to year, 
the record of the loss of life, the nature of the accident, and the 
variations of these from year to year form part of a valuable 
fund of information which has its uses in showing how the 
endeavours to grapple with the various kinds of accidents have 
been productive of good. We need something of the same kind 
in relation to losses at sea, and especially the information as to 
the type of vessel and the material. On this line the return of 
the Well-Decked Association of the north ventures; and it is 
thus of value and may lead to the obtaining of fuller and more 
general information. 





ITALIAN COMPETITION. 

Since it was arranged by the Italian Government with Sir W. 
G. Armstrong and Co. that the latter firm should put up a new 
engineering factory in Italy, a somewhat similar understanding 
has been arrived at with Messrs. Hawthorn, Leslie, and Co. An 
order has also been given them for the engines of an ironclad, 
the value of which will be very considerable, and will keep the 
' works at St. Peter’s occupied for a considerable length of time. 
! This policy of the Italian Government, harmonising as it does 











with that of most other foreign Governments, indica‘es jn. 
tentions which cannot but fill all connected with industrial 
operations here with concern, if not alarm, It may suit the 
pockets of the owners of first-class engineering works in England 
to pl. nt competing works in countries which have hitherto been 
our best customers, and to educate the unskilled of those 
countries into skilled labour, and to attract thither some of the 
best engineering and operative talent from this and other 
countries. They may have such an immediate and heavy profit 
in view as to make secure their own fortunes, and they may not 
concern themselves with the effect on other people’s interests, or 
even in the interests of their own successors, But is it not 
worth while to pause for a t and ider what this 
policy will lead to from a national point of view? The Italian 
Government are avowedly “giving a sprat to catch a 
mackerel.” They are buying not only engines, ships, and 
guns, and paying for them—to which no one can object— 
but they are offering “ messes of pottage for British birth- 
rights,” and are succeeding in bringing their offers to business, 
Indeed, to speak the truth, the holders of “ birthrights” seem to 
be keenly competing with one another as to who shall most 
fully and completely part with them for the coveted “ messes of 
pottage.” Englishmen generally are complaining bitterly just 
now that foreigners will make for themselves articles and pro- 
ducts formerly supplied by us ; and not only so, but they will 
send their surplus manufactures into neutral markets and 
undersell us there. Nevertheless, there are other Englishmen 
doing their best to expedite a precisely similar change, and 
make it complete, with regard to one of the few important 
foreign customers still left to us. Perhaps all this is unavoid- 
able. Perhaps, if Englishmen did not turn instructors and 
organisers and suppliers of capital to foreigners, in order that 
the latter should learn to do without them, and even compete 
with them, perhaps Germans or Americans would do it, and 
pocket the profit attached to the business. Perhaps it is an 
unavoidable incident in what Napoleon III. used to call “the 
inexorable logic of events.’ It is highly probable that most of 
those who complain the loudest about the loss of our foreign trade, 
and the competition of foreigners in neutral markets, would do 
as the above-named eminent firms are said to be doing in Italy, 
if only they had the chance in return for adequate remunera- 
tion. Be that as it may, it is surely not unwise to look for a 
moment before these leaps are fully taken, rather than suffer 
the consequences quietly to mature themselves, and then com- 
plain bitterly that Italy also has ceased to be our customer. 





A RAILWAY ACCIDENT IN SOUTH AUSTRALIA, 


Ir would seem that our Colonial relatives are in a better 
position than many of their friends in England when enjoying 
an Easter Monday excursion. News comes by cable that a long 
excursion train containing over 400 passengers was placed in 
imminent peril near Adelaide, and that but for the Westing- 
house brake a terrible calamity would have occurred. The 
pleasure seekers and their friends were no doubt duly grateful, 
and the Government also are probably congratulating them- 
selves on having recognised their responsibility in not permitting 
such valuable freight to be carried without proper safeguards. 
It may be that in a new and rising colony human beings are 
more valuable than in our own overcrowded country, but 
however this may be, we need hardly remind our readers that 
there are still numbers of trains in this country equipped with 
very inferior appliances which on long trains would be of com- 
paratively little use in great emergencies. It is chiefly, per- 
haps, on long excursion trains that the want of prompt and 
simultaneous action can be best illustrated, and at the most 
terrible cust, and it was no doubt owing to the singular posses- 
sion of these peculiar qualities in the Westinghouse brake that 
the above accident was averted. In the midst of many changes 
the laws of the universe remain fixed—at all events, for the 
present ; and for so long will pressure brakes excel vacuum 
brakes in rapidity of action, and consequently in their superior 
capacity for saving life in those emergencies which are, and will 
no doubt continue to be, the accompaniments of the ever 
increasing growth of our railways. 
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A Concise Dictionary of the English Language. Literary, 
Scientific, Etymological, and Pronuncial. By CHARLES ARNAN- 
DALE, M.A., LL.D. London: Blackie and Son. 1886. 

Tuis dictionary is based on Ogilvie’s well-known imperial 
dictionary, and seems to be comprehensive. We may, 
perhaps, be permitted to judge to some extent of its 
efficiency by reference to words of scientific employment. 
Numbers of words not in concise dictionaries of a few 
years ago are to be found in this, and the meanings are 
generally satisfactorily explained. Acceleration might, 
however, have received a more precise and scientific 
definition—“ the act of accelerating or state of being 
accelerated ; increase of velocity.” Adiathermic is given, 
but adiabatic is not. One of the definitions of force is 
“momentum.” Ohm’s law is not quite satisfacturily 
explained as “an important law reer see a tee the causes 
that tend to impede the action of a voltaic battery.” It is 
not, however, fair to judge of excellence from this point 
of view, especially as this seems to be an excellent dic- 
tionary for general use, well printed in clear type. 
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ON AN UNNOTICED POINT IN DARCY'S 
EXPERIMENTS ON FLOW IN PIPES. 
By Professor W. C. UNWIN. 

PropaBLy no series of experiments ever produced so 
great an effect on hydraulic science as the experiments of 
Darcy on flow in pipes—unless, perhaps, we admit as the 
exception Mr. Froude’s experiments on the resistance of 
bodies towed in water. But as regards the whole know- 
ledge of flow of water, although many experiments have 
been made since—some on a larger scale than Darcy’s— 
they have hardly done more than slightly correct the 
numerical co-efficient of resistance for certain cases, For 
all practical purposes the observations of Darcy remain the 
standard of comparison for all later experiments, and every 
attempt at advance in theory has been made to rely on 
Darcy’s observations for confirmation. In no other —— 
ments have the conditions modifying the laws of flow been 
so varied; no other experimenter has shown equal insight 
into the uirements of accurate research, or equal 
originality of method. M. Bazin has indeed completed 
Darcy’s work with assiduous labour and marked ability. 
The extension of Darcy’s methods to observations on the 
flow in open channels is important, no doubt. But the 
later work has led to no such important advance, either in 
method or in generalisation, as the earlier researches in 
Darcy’s “ Memoir” of 1857. ; 

It is somewhat singular, therefore, that a curious and 
unexplained anomaly in Darcy’s experiments has, so far as 
the writer knows, hitherto escaped notice. The pipes on 
which Darcy experimented were ey about 115 
metres in length. The loss of head due to the resistance 
of the pipe was measured at five pressure columns. Two 
of these were near the feed reservoir, and may for the 
present purpose be ignored. The other three were placed, 
No. 3 at about 4°7 metres from the inlet to the pipe, No. 2 
at 50 metres beyond this, and No. 1 at 50 metres beyond 
No. 2, and near the discharge end of the pipe. Hence, 
the difference of height of the pressure columns 1-2 and 
2-3 each represented the resistance of 50 metres of pipe. 
According to all rules of hydraulics these differences of 





level should be equal, and Dare 
they would be so. The middle pressure column was 
therefore used as a check on the other two. When the 
difference of level 1-2 and 2-3 was not nearly equal, it was 
assumed that air in the pipes or some other cause was 
interfering with the flow, and measures were taken to 
remove the obstruction; when the two differences of height 
were nearly equal the experiment proceeded. That a 
small difference always remained is attributed by Darcy to 
possible accidental differences of diameter in the two 50- 
metre lengths to which the pressure columns were 
attached. On this it need only be observed at present that 
accidental differences of diameter would distribute them- 
selves sometimes in one 50-metre length, sometimes 
in the other, Out of twenty-two pipes a 
on, it could not accidentally happen that the smaller 
pipes were always put in the second 50-metre length 
and the larger in the first. Yet in Darey’s experi- 
ments the greater piezometric difference is almost invari- 
ably between pressure columns 1-2, and the less piezo- 
metric difference between columns 2-3. Further, in the 
case of the drawn lead pipes and the wrought iron gas 


ipes, it is nearl lepealtin tc believe that there could | has bee 


ave been the di of diameter necessary to explain 
the difference of the pressure column heights. 

The following table contains the difference of head lost 
between pressure columns 1-2 and that lost between 
pressure columns 2-3. Wherever the difference 2-3 is 

ter than 1-2 a minus sign is prefixed. The table is 
ivided into three the first containing experiments 
with heads less than 0°1 metre, where the quantities 
measured are so small that irregularities in their difference 
may be taken to be accidental and without significance. 
In the second part are the experiments with heads of from 
0'1 to 6 metres, measured with the water pressure columns. 
In the third part are the experiments in which the heads 
were over 6 metres, and were measured with mercury 
columns. 

The lead pipes had piezometers at 25 metres distance, 
and the glass pipe piezometers at 22 and 23 metres. For 
comparison Darcy’s numbers are reduced to equivalent 
numbers for 50-metre distances. 


Difference of Head Lost in two Consecutive 50-metre Lengths between Gauges 1-2 and 2-3, in metres of Water. 
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| | Old The 
Total head lost. Drawn wrought iron. Glass, | Lead. | New cast iron. cast same 
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Here, tabulating the whole of the results, we find 
Head lost between 1-2 greater than between 


; 
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” between 1-2 less than between 
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pm between 1-2and 2-3equalin ... 8 an 


Or taking as the most reliable the experiments between 
0'l and 6 metres, where the loss of head was measured 
with the water-gauge, 
Head lost between 1-2 greatest in 
a between 2 3 greatest in hav’ oe 
Equal in both lengths... ... se tee ee 8 se 
Hence it is clear that in eleven cases out of twelve in 
Darcy’s experiments more head is lost in the second 
50-metre length than in the first, counting from the inlet 


oe 





; — a "220 | 
end. The differences are not only almost always positive, 
but they increase fairly regularly with the velocities of 
flow. Nor are their absolute amounts small. They reach 
at the greater velocities 0°1 to 0°5 metre, or 4in. to 20in. 
of water column—amounts which are enormous compared 
with the accuracy of measurement in these experiments. 
The bearing of these results will be better seen by reducing 
them to percentages of the head lost in 50 metres in each 
case. In doing this only the results for heads between 0°71 
and 6 metres will be taken. The reason for trusting less 
the results for very small heads have already been given. 
For the very great heads not only was there a change of 
mode of measurement, but Darcy speaks of the extreme 
difficulty of these experiments, 


Difference of Loss of Head in two Consecutive 50-metre Lengths in Percentage of Head Lost in 30 metres. Diameters given 








beneath Heading of Column. 
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Drawn wrought fron, new. Glass. | Lead. New cast iron. | cast | same 
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_ Here the mean difference is in every case positive—that 
is, the loss in the second 50-metres was greater than in 
the first, on the average, in every series of experiments, 
The percentages for each pipe are tolerably constant, and 
vary from 0°2 to 10°9 per cent. of the head in different pipes. 

Consider Darcy’s explanation, that the difference is due 
to accidental differences of diameter in the two lengths, 
The difference of resistance in pipes of different diameter 
for the same discharge varies inversely as the fifth power 
of the diameter. Hence, for a difference of 10 per cent. 
in the resistance, the difference of diameter would be 
about 2 per cent., and the difference of area about 4 per 
cent. That is, the average diameter in the second 50 metres 
of the 0137 metre cast iron pipe must have been ;',in. 
smaller than the average diameter of the first 50 metres, 
But for the average diameter to have varied so much, 
the extreme diameters must have varied much more, and 





it seems impossible that such differences should have 
escaped Darcy’s notice. Further, two measurements of 
each end of each length of this pipe are given by Darcy. 
Out of 196 measurements the smallest is 0°134, the largest 
0'141—a difference of 5 per cent. But it does not seem 
possible from the table to pick out any twenty-five lengths 
the mean measurement of which would differ by anything 
like so much as 2 per cent. from the other twenty-five. 
Even if this could f done, it remains to be explained 
how all the smaller lengths accidentally accumulated into 
one 50-metre length, and all the larger into the other. More 
than this, it is hamearng inexplicable how, in all the twelve 
series of experiments, the same thing happened. The proba- 
bilitics against such an accident would not be expressible in 
figures. Exactly the same argument would appy to any at- 
tempt to explain the difference of resistance by difference of 
roughness of the pipe in the two parts. Error in connect- 


states that he expected | 





ing the pressure columns to the pipes might be thought of. 
But. not only was Darcy perfectly conversant with the 
importance of the mode of attachment of the pressure 
columns, not only were his arrangements, as he describes 
them, perfectly satisfactory, but no displacement of the 
direction of the pressure pipes would produce differences 
of reading as great as those noted. Besides this, it would 
still have to be asked why, in twelve different pipes the 
error was always made in the same way. Difference of 
leyelling will not explain the discrepancy, for the — 
sure columns were fixed side by side on the same plank. 

It seems that it might be worth while to examine 
whether it would not be better to deduce the con- 
stants from the loss of head in one of the 50-metre 
lengths, instead of taking the average of the two 50-metre 
lengths, as Darcy did. By plotting the heads and velocities, 
it could at least be seen whether the variation of head with 
velocity is more regular in the one case than in the other. 

P.S.—Since the above note was written, some two 
months ago, the author has plotted the results for sixteen 
of the pipes experimented on by Darcy, on a large scale. 
In plotting the results Professor Osborne Reynolds’ method 
n used, the logarithms of the velocities being plotted 
as ordinates and the logarithms of the heads as abscisse. 
For any one pipe the points so determined should be 
exactly or, at all events, very approxi on a straight 
line, with a slope a little less than 2to1. The observa- 
tions for the two 50 metre pr aoe of each pipe were 
plotted separately, and the general result is this:—(1) In 
almost all cases the line for the u 50 metre length is 
above—in some cases considerably above—the line for 
the lower 50 metre length. In the few cases where the 
reverse is true the lines are close ther. (2) The 
observations for the upper 50 metre length plot much more 
regularly into a straight line than those for the lower 
50 metre length. In the latter case there are observations 
which will not plot into any possible curve, and which 
must be largely affected by errors. The conclusion seems 
inevitable that for some unexplained cause the observa- 
tions on the lower 50 metre length in Darcy’s experiments 
are unreliable. The author proposes shortly to rededuce 
the constants in the equation connecting the loss of head 
and velocity from the observations in the upper 50 metre 
length only. 








THE NEW CROSS RAILWAY ACCIDENT. 

AN accident occurred on the 15th of February, near New Cross 
station, on the East London Railway. In this case, while the 8.51 
p.m. Metropolitan Company’s passenger train from New Cross 
(South-Eastern) station for Hammersmith was proceeding on iis 
journey and passing through a cross-over road which connects the 
single line with the up line about 700 yards from the station, the 
last carriage left the railson the off side, and after running over the 
ballast for about 94 yards, it camein contact with one of the centre 
girders of an under bridge, whereby the wheels were swept from 
under it, six hornplates torn off, all eight axle boxes broken, and 
the brake gearing torn off and damaged, the train coming to 
rest while the last carriage was still on the bridge, its body 
being partly supported on the top flange of the girder. The 
four leading wheels of the last carriage but one were off the rails 
on the near side when the train stopped. Four passengers and 
the rear guard were injured. In view of the frequency with 
which derailments are likely to occur, as the number of small 
curves in and round London grows every day, the report on this 
accident by Major-General Hutchinson is of much importance. 
He says, but for the comparatively rigid wheel base (16ft.) of 
the carriage which left the rails, it is probable that the accident 
would not have occurred, notwithstanding the defect in the 
curves above alluded to. When running round curves, the 
sliding arrangement of the axle boxes has a tendency to become. 
jammed, in which case, with a left-handed curve pressure of 
the rear off wheels against the off or right-hand rail would be 
induced, with the probable result, where, as in the present case: 
this rail was lower than it ought to have been, of forcing one of 
these wheels over the right-hand rail. Had the continuous brake 
with which the train was fitted been automatic, it would have 
been within the power of the rear guard to stop the train when 
he first felt the rear carriage leave the rails. As it was, it did 
not even occur to him to apply his hand brake. It will thus be 
seen that, according to General Hutchinson, a flexible wheel base’ 
instead of the rigid wheel base wouid have prevented the derailment, 


‘and an automatic brake would have prevented the accident from 


being attended with any very destructive effects. Specially we 
may mention the desirability of the early and general adaptation 
of a flexible wheel base on all the lines which have so many sharp 
curves as has the London, Chatham, and Dover Company between 
its new St. Paul’s station and the Ludgate Hill, Holborn, and 
Snow Hill stations, a lot of curves which are enough to try the 
rail keeping temper of any but old and somewhat accommo- 
datingly easy stock. At the same time we may express a desire 
to know what General Hutchinson’s idea of a flexible wheel base 
is. All the Metropolitan stock has sliding axle boxes, and con- 
sidering the millions of times which these carriages traverse 
sharp curves without derailment, we venture to doubt that 
Major-General Hutchinson has quite grasped the merits of the 
case in this instance. 








ALARMING ACCIDENT ON THE LONDON AND NoRTH-WESTERN 
Raitway.—An accident occurred on the London and North- 
Western Railway, near New-street station, Birmingham, on 
Wednesday afternoon. The engine became detached from the 
carriages from a London train due at New-street at 2.10 p.m., 
through the breaking of a coupling pin. The train was proceeding 
at a very rapid rate, and as there is a steep incline from Monu- 
ment-lane through a long tunnel into New-street station, the speed 

me accelera: to an alarming degree. The driver was com- 
pelled to put on steam to prevent the carriages running into and 
over the engine, and the result was that the whole train dashed 
through New-street station—according to the accounts of persons 
who saw it—almost like a flash of lightning. Terror prevailed 
amongst the passengers, and one of them, James Robinson, in 
endeavouring to escape from the train during its rush through the 
station, fell on to the line and sustained a fracture of the skull 
and other injuries, and was taken to the hospital. The train was 
not stopped until it reached Banbury-street station. A number of 
passengers were injured by the shock. Mr. Chamberlain, M.P., is 
said to have been on the platform waiting for the train to pro- 
ceed to London, and it may be ho; that he was satisfactorily 
impressed with the desperately useless character of the brake to 
which the London and North-Western Company assign the care of 
the lives of their passengers by high-speed trains. But for the 
presence of mind of the driver a fearful smash of everything 
would probably have resulted through the absence of an automatic 
continuous brake, which would have stopped the train immediately 
the coupling severed, 





360 


THE ENGINEER. 


May 7, 











SEGMENTS OF HERR GRUSON’S 


TURRET. 








TRIAL OF GRUSON’S ARMOUR AT SPEZIA. 
No. IL, 

Berore continuing the account of the irial of Griison’s 
shield, it may be well to mention a few facts with regard 
to the gun which attacks it, especially as several guns of 
about 100 tons weight have been made by Sir W. Arm- 
strong and Co. for the Italian Government, and some con- 
fusion may easily exist with regard to them. 

The Duilio and Dandolo have each four 100-ton muzzle- 
loading guns. It was one of these that attacked the 
Schneider-Cammel!l and Brown plates in 1882. These 
have a calibre of 17-72in.; they are made of wrought iron 
with steel tubes. The Italia 
has four trunnionless breech- 
loading 100-ton guns made of 
ae iron and steel, with 
a calibre of 17in.; the bore is 
26 calibres long. The first 
of these guns was fired at 
—, in November, 1882. 
The Lepanto has four 100-ton 
guns, nearly resembling those 
of the Italia, but slightly 
longer. The chief difference 
is that they are wholly made 
of steel. It is one of these 
guns which is firing in the ex- 
periment we are now report- 
ing. More powerful guns 
still are made for the Lauria, 
Doria, and Morosini—twelve 
~ all. . These differ chiefly 

rom the Lepanto guns in 

being longer—that is, having 
a bore of 28 calibres in length; 
they weigh consequently 105 
tons The only guns 
equal to them in power are 
the 110-ton guns ordered for 
the British Benbow; these 
are also made at Elswick, 
and are the most powerful 

ns existing. Since the 
irst muzzle-loading 100-ton 
guns were tried at Spezia in 
1876, then the Italian Govern- 
ment have received, or are in 
the way to receive from 
Elswick, eight 100-ton muzzle- 
loading guns all afloat in the 
Duilio and Dandolo; eight 
100-ton breech-loading guns 
for the Italia now in com- 
mission, and the Lepanto 
nearly completed; and 
twelve 105-ton breech-loading 
guns for the Lauria, Doria, 
and Morosini, which ships are in course of construction. 


To pass on to the turrets, and the shield which repre- | fiftee: 


sents them. As before said, there are the two turrets to 
protect Spezia harbour, each mounting two 120-ton Krupp 
guns, whose exact power we do not know, and cannot 
ascertain certainly, seeing that there are different estimates, 
and that Herr Krupp not long since declined to give 
authentic information. They have, we believe, been fired 
at Meppen with results which are not made public. So 
far as we can learn, the power of this gun is nearly the 
same as that of the 100-ton breech-loading Armstrong, but 
inferior to the 105-ton and 110-ton breech-loading Arm- 
strong guns. 

The machinery for working the turrets is supplied by 
Sir W. Armstrong and Co. The armour is to be supplied 
by Griison in the event of his shield coming up to the 
conditions specified for the trial, which, as before said, 
are very severe. The principal ones being, as we under- 
stand, that the shield is to receive three blows from the 
projectile of the 100-ton breech-loading gun, without 

rtions of plate being dislodged 
ace, The blows are to be delivered on points of the plate 
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not nearer to each other than one metre. The projectile | 


, being a Krupp steel shell, the blow is the same as that 
which riddled the Schneider, Cammell, and Brown 18°9in. 
plates in 1884. 

| Fig. 12, page 361, gives a rough plan and _ section 


| 


before. It will be seen that there are fifteen segment or 
| sector-shaped shields, with two centre plates forming the 
crown. e interior diameter is 10 metres—32°8ft. The 


periphery is not a circle, but is formed of fifteen arcs 
of circles, each struck with a radius of about 15ft. or 16ft., 






WN 


SEGMENT OF HERR GRUSON’S TURRET. 
| giving an outline suggestive of thatof a pomegranate, Of the 

: re are similar to the shield under trial, 
each weighing about 87-950 kg., or about 86°56 tons. The 
remaining three are lighter, being 1 by the ports; 
the lightest being that between the gun ports. The 
twelve unpierced plates will thus weigh about 1039 tons. 
The two centre or crown pieces weigh together 130,000 kg., 


or 1378 tons. This leaves 211 tons for the three 
plates, two of which will be something over and the other 
something less than 70 tons. The entire running weight 
of shield—1378 tons—is to be supported on an iron ring, 
worked by Elswick hydraulic machinery. Our i 

correspondent at S is indebted to Herr Griison for 
information as to his shield, which can be obtained most 
freely from any of his staff, so that any lack of information 
is owing to his neglect in asking for it. With the 


exception that he has had to construct the complete turret 
from verbal data, our correspondent was permitted to 
consult drawings for almost everything connected with the 
from the interior | shields. 


e. 
It may be well, in coming now to the continuation of the 





| —drawn from verbal description—of the complete turret, | 
| of which we can now give the details more correctly than | 











trial, to point out one thing about which there seems occa- 
sionally to be some confusion, namely, that while the 
attack of armour may be a very telling illustration of the 

wer of a gun, it is no test of the gun, strictly speaking. 
The power of the gun is fully told by the energy of the 
projectile when leaving the muzzle. What happens after 
that concerns the projectile and the plate, but clearly has 
no further connection with the gun itself. In the trial now 
taking place the gun is not concerned, at all events 
directly, in whether the shield is broken or not. This may 
be a question between Krupp’s projectile and Griison’s 
sbield, or more really between Griison’s shield and what 
might be expected from 
Schneider’s, Brown’s, Cam- 
mell’s, Marrell’s, or Terni 
armour formed into some 
equivalent shield. Then, 
again, the effect of a steel 
projectile as compared with 
a chilled iron one, when 
attacking chilled iron armour, 
naturally arises in consider- 
ing such a trial, and this is 
vhe especial point that in- 
terests us in England, and 
in this Elswick may be 
interested as manufacturers 
of projectiles, As gun 
makers they may be in- 
terested in the eventual con- 
sideration of what guns may 
be able to effect against 
shields, but immediately and 
directly their success as gun 
makers is limited to the 
energy with which they can 
discharge a projectile of a 
given calibre. 

On Saturday, April 24th, 
the firing was continued. The 
gun on its raft was again 
brought into position at a 
range from the shield of 
133°7 metres, or 438°7ft., as 
indicated in Figs, 10 and 11. 

We can now give thedetails 
of the position of shield and 
gun more accurately than 
before. The projectile is 
intended to strike the ehield 
in the same way as it would 
if the path of the shot were 
inclined downwards at an 
angle of 1 deg. and the shield 
standing on a_ horizontal 
base. For this urpose, as the 

n fires slightly upwards 
the shield is, as it were, tilted very slightly forwards; that 
is to say, forwards to the extent of 14 deg. in comparison 
to its position set on a truly horizontal base, 1 deg. for 
the supposed descending angle and 4 deg. for the differ- 
ence in level of shield and gun. From what has been 


| said as to the construction of the complete turret, it may 
| be seen that the chilled plate actually receiving the blows, 
or 128 tons. The total weight of the armour is ga 
pie 


is the only part of the target which corresponds to the 
turret. All other parts are substitutes. For example, 
the two large iron side pieces serve to give a bearing on 
the masonry nearly corresponding to the support which 
would be afforded by the contiguous portions of the 
turret, which should 4 smaller in area but more rigid 
than masonry of the same extent. The mottled iron 
piece at the top of the shield does duty for the circular 
crown of the turret, while the mottled piece at the base 
takes the place of the plate forming the base of the 
turret. Even the small wrought iron packing plates in 
the joints are substitutes for the filling in of the joint by 
white metal or by keys fitting to the front plate. Lastly, 
the masonry glacis takes the place of the glacis with 
chilled irop “vorpanzer,” shown in the approximate cross 
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section of the complete cupola, which, like the plan, is | projectile was nearly entirely broken up into small frag- | 1}in., and in some places the surface of the metal 
drawn from description, not copied from any drawing, and | ments. One piece, however, of about 56 1b. weight was | was chipped off. The wide cracks being low down, and 
is therefore only approximate. found; it had formed part of the base end. It is shown | cracks generally extending downwards, it is quite possible 

On April 24th the gun was fired under conditions as|in Fig. 15. The quality of the steel appeared to be | that these may come out at the bottom surface of the 
exactly similar to those existing on April 20th as possible. | excellent. It was pretty hard throughout, though some | shield, so that they cannot be seen at the back. One iron 
Having the details rather side-piece was broken through. 
more fully and accurately Fig. 9 shows the back of the 
now than when our special plate with fresh cracks «, 7, 
correspondent wrote before, and 3, and a small chip off at 
we give them for both rounds 8. These are all near tke 
together. In both the weight bottom, but it may be seen, 
of the projectile was made up Fic.il if their course be considered 
to 1000 kg., or 22046 1b. The (vide dotted lines in Fig. 8, 
charge was 375 kg. (826°7 lb.) shown as if the plate were 
Cologne prismatic “cocoa” transparent) thatit is probable 
powder. The velocity taken that « and 8 at back corre- 
from the screens was in the spond with d & and g in the 
first round 538 metres NATURAL front. If @ at back corre- 
(1765ft.), and in the second ROCK sponds with a and c¢ in 
540 metres (1772ft. nearly), front, it follows that the 
the respective energies being junction of y and @ may be 
47,620 and 47,990 foot-tons. identified with point of im- 
The perforations through iron pact 1 and of « and 3 with 2. 
would be 31°2in, and 31:3in. One iron side piece was 
respectively. This does not pe, nee cracked, as shown in Fig. 8, 
apply to a hard target which MASONRY ey, | a and the ra masonry 























HORIZONTAL SECTION THROUGH A.B. 


+ 








cannot be perforated but me Kile was a very little shaken, so 
must be heshoet The blows Shoo a ee 1; A edie hae “4 space is pened 
estima on the principle WCC Bt ind the bearings e 
of shock in ation te z Soo | a shield. The plate has now 
mass of shield are 550 foot- au Sy \ an FE received a considerable shock. 
tons and 555 foot-tons per 113 | Ly \N It must, however, be con- 
ton of shield. The projectile 118 MASONRY CRUSONGG (GZ ' 2 sidered to have stood admir- 
was in each case a Krupp {| é : 5 é Sa yy ably. No shield has ever 
steel hollow projectile forged Be eLacis s ZZ L yet received two such blows 
and hardened. The form 12 “ WAZ as this, The weight of the 
and dimensions are shown in 12 K shield is, of course, great, so 
Figs. 13 and 14, Tool marks & 


that the striking energy per 
ton is not very large. Pit 
must, however, be remem- 
be that, owing to the 
excellence of the steel, a much 
— proportion of the 
stri ing energy of projectile 

is impressed on the plate than usu 
The cracks at the back are of course the beginning. of 
the splitting up of the shield, which may rapidly take 
place on receiving future blows. Up to the present time 





were visible from base to 
point. The projectile had 
of course, been hardened 
subsequently to being tooled. 
There was a screw base 
plug somewhat resembling 
our own. The pressure in the gun was not taken. The 
actual angle of incidence of the first projectile with the 
tangent to the plate face at the point struck was 40 deg. 

e projectile of the second round struck a few 


WROUCHT IRON 
FRAME 





metal in a softer condition than the rest was said to have 
been found about the centre. 

The effect on the shield is shown in Figs. 8 and 9. As 
will be seen in Fig. 8, the shot made a more serious inden- 
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inches to the right, and high of the point aimed at| tation than before, the depth of it being about 4in., while | anyone might have remained inside the shield in complete 
——that is, it struck rather nearer to the point of impact | that of round 1 was only 2in. Several cracks were found ety, because there is no langridge of any kind, the 
of the first round than was intended, with an angle of | made and opened in the plate (see “2” Fig. 8). Some | absence of bolts bein »greatadvan' We have mentioned 
incidence of 44deg, As on the last occasion, the| cracks, marked A, B, C, D, were opened as wide as| asa condition that no portion should be detached gn the 
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inside; literally, this may be urged to have been done! 


already, for the small scale close to the ground at 6 Fig. 8 
is detached. On the other hand, the actual impressions of 
the projectiles’ points are less than a metre apart. Practi- 
cally neither of the conditions need be held to be broken. 
The firing was to be continued on Wednesday, April 28th. 
A question was raised about changing the projectile, as it 
was suggested that the Krupp shells had not behaved so 
well as in the case of smaller calibres. There does not, 
however, seem to be any reason to question the excellence 
of the steel, which is probably considerably better than 
would be found in any other shell of this size, and it seems 
to be decided that the third Krupp projectile is te be fired 
as originally intended. The cuts 6 and 7 are taken from 
photographs made at Griison’s works, Buckau. No. 6 
shows the shield placed as in the trial between the iron 
side pieces for bearing on the masonry. This is the 
largest shield yet made. The smallest shield hitherto 
made is shown lying near it. The trial of this shield at 
Buckau was that last reported by us. Its form is rather 
more debased, and the surface rather more inclined than 
that of the large shield. Fig. 7 shows the indentations in 
the end of the shield for keying the pieces together. 

Fig. 16 shows a larger section of the shield with dimen- 
sions and details in form. On April 28th the gun was 
loaded and laid on the target, but there was a sufficient 
swell in the sea to cause the muzzle to move too much to 
enable the firing to be as accurate as is n , and we 
learn from our special correspondent that it was conse- 


quently postponed. 








LETTERS TO THE EDITOR. 
(Continued from page 351.) 


THE PROBLEM OF FLIGHT. 


Sir,—I recently received from an English lent sub- 
stantially the following reasons for objecting to my solution of the 
problem of soaring flight. They are extremely well put, and are, 


doubtless, the scientific basis for the mystery which persistently 
shrouds the case. I recognise in them an old enemy, which cost 
me much trouble until I learned its tricks. 
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Suppose a horizontal current of air of thirty-two miles an hour, 
or 47ft. per second, to pass by the plane A B in the direction of the 
arrow ©, the plane being Ift. square and inclined lin 5. If the 
plane had no weight, and were capable of vertical motion only, its 
upward velocity would obviously be one-fifth that of the air, or 
9°4ft. per second; for while the air moved lft., or from B to a, the 
plane would be displaced from A to a, which is one-fifth of 1ft. 

What weight must now be applied to the plane to balance the 
upward ten and prevent it from either rising or falling? If 
the plane were vertically the wind pressure against it would 
be, according to the text-books, 5lb. As it is not vertical, but 
inclined 1 to 5, the pressure tending to carry it along with the 
wind will be 3=1Ib. and by a parallelogram of forces of the 
dimensions of 1 +5 single diagonal force of «/ 5? + 17 =5'11b. 
on B A, or two separate forces of 1 Ib. on B d, and 5 lb. on B a, of the 
above diagram placed vertically, would producestability. The weight 
of the plane must therefore be 5 Ib., and it must be held horizontally 
with a force of 1 Ib. Therefore (1) the plane which in a current 
of 47ft. per second, is by that current’s action maintained in a fixed 
position—that is to say, so as not to be carried along with it, nor 
to fall through it, is subject to work of two kinds, viz., vertical and 
horizontal work. (2) The vertical work is 5 1b. of upward pres- 
sure of the current against the plane x by the velocity in feet per 
second at which it would rise if it had no weight, namely, + of 
47ft. per second. This amounts to } x 47ft. x 5lb. = 47 foot- 
pounds per second. (3) The horizontal work is the pressure of the 
current tending to carry the plane along with it, multiplied by the 
velocity at which the plane would be carried if unresisted. The 
wind's horizontal ure acts on Bd, which is } of 1ft. As the 
pressure of a wind of 47ft. per second is 5 lb, per square foot, this 
multiplied by} = 1lb. Then 1b. x 47ft. per second—which is 
the velocity at which the plane would be carried along if unsup- 
ported horizontally = 47 foot-pounds per second, or exactly the 
amount of the first kind named in (2). (4) It follows, incontes- 
tably, that even if every atom of work put into the air as it rushes 
underneath the inclined plane could be recovered and utilised 
upon the rear edge of the plane, nothing more than a fixed posi- 
tion could be maintained. To get even that result friction and 
eddies must not exist. 

I do not see how that statement could be im ed. It seems 
impregnable from inning to end, and I would expect to detect 
a@ flaw in it no sooner than in the a table. Asa state- 
ment of work going on when an inclined plane is horizontally 
pushed on still air, or held against a level wind, it is perfect. The 

ing birds not being subject to horizontal work of any kind in 
the lateral motion, and as no bird, nor plane, nor other quiescent 
body could be for an instant sustained in free air by the above 
method, it would be a waste of time to attempt to explain soaring 
on that basis. It is an excellent statement of how soaring is not 
done. I will amend it to give the processby which it is done. 

As soaring is better explained by supposing the air to be calm, 
we will so consider it. To explain it in calm air is to explain it in 
wind, and the above diagram will be used for the purpose, with the 
same size, weight, and inclination of plane. 

(1) When ——— B A is placed in free air it will descend, and 
also slant towards A. If we suppose it to be held so as to produce 
vertiesl motion, it will move with a velocity of 9°4ft. per second, 
and develope in the air 47 foot-pounds in one second, represented 
‘dy one force of that amount normal to the plane, or two forces of 
one-fifth of 47 foot-pounds, = 9°4 foot-pounds, horizontally, and 
four-fifths of 47 foot-pounds, = 37°6 foot-pounds, vertically. If, 
sthen, the plane be held with a force of 9°4 foot-pounds per second, 
vertical fall will be secured. 

(2) The vertical motion is then 9°4ft. per second uniform velo- 
«city, in which the plane is exactly balanced by an equal amount of 
air pressure, and a force of 9°4 foot-pounds per second is employed 
to resist the lateral thrust of 47 foot-pounds per second to 
the plane. This is the complete vertical motion as it occurs in 
every case of soaring of either bird or effigy. 

(3 Two questions now require answer: First, can the plane be 
moved laterally by the employment of an additional force acting 
upon it, so as not to interfere in any way with the stability of the 
vertical motion? Secondly, if such motion can be e on an 
upward incline, will weight be elevated in the translation ? 

(4) It is obvious that any force applied to the plane at any angle 
from any direction above its surface w: increase the velocity 
of the fall, and hence disturb its stability. If applied at any angle 
from any direction below the surface, the velocity of the would 
de diminished and its stability equally disturbed. It follows that 


| inclination ee yp As is a neutral plane, and no’ amount + 
‘orce applied in t could in any way interfere with 
stability of the vertionl 


ical motion. As the action and reaction of 





plane and air is normal to the plane, it follows that a force acting 
in that e is at right angles to the force doing the work 
devel in the fall, and hence neither of these forces can resist 
the other, and the first question must be answered affirmatively. 

(5) If, then, a force be applied in the plane of the surfaces 
slanting upwards from A towards B, no weight will be elevated in 
the ensuing motion, as it is already exactly balanced by the air 
pressure, and as the lateral motion does not disturb the stability of 
this pressure, it continues to be a balanced plane which moves 
laterally, whatever its velocity may be, and the second question is 
answered negatively. 

(6) As no weight is resisted in the lateral motion, and no work 
is done on the air but enough to overcome the skin friction on one 
square foot of smooth surface under a joer of 5lb., we may 
suppese that ‘6 of one foot-pound will sufficient to drive the 
—_ with a velocity of 47ft. per second, in which case it would 

elevated as fast as it descended, and a resultant of horizontal 
motion secured. 

(7) Adding this “6 of one foot-pound to the 9°4 foot-pounds, re- 
sisting the sideways thrust of the vertical motion, and we have 
10 foot-pounds per second, which must be obtained in the rear 
expansion from the 47 foot-pounds, leaving 37 foot-pounds per 
second to to waste in the rear of the plane by falling to the 
tension of the surrounding air. 

Thus amended, the statement is one of soaring, as it does, as a 
matter of fact, goon. The original is just 18 deg. out of the right 
reckoning. Put the lateral force on the incline of the bird’s wings 
instead of horizontally, and credit the vertical motion with all tha 
belongs to it, and the mystery vanishes. But what a peculiar 
delusion it is. If a boy should walk across the platform of a car in 
motion along a railroad, and nothing was visible but his trace in 
space, it would be very natural to suppose the train was going that 
way. In looking back over the files of THE ENGINEER as far as 
1882, I find abundant evidence that the mechanical experts are 
caught on the horns of this fallacy. Seeing nothing but the 
resultant motion of the bird in space, and proving that no motive 
power is going that way, they at once pronounce the thing to be 
incom ensible. Since when is it true that the cause of the 
motion of a body could be discovered by observing it in the trans- 
lation? I, LANCASTER. 

March 22nd. 





STRESSES IN BRACED GIRDERS. 

Sin,— Will some of your readers kindly give me details of finding 
by Rankine’s method of sections the stresses on the top, diagonal, 
and vertical bars of a bow-string girder—in the nth bay, and 
between the (n — 1)th and nth verticals—in turns of the bending 
moment and shearing force. The a of the bottom boom are 
supposed to be numbered from the left abutment ; the rolling load 
to come on the bridge from the right, and to load all the apices up 
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to the nth inclusive; the diagonal braces to be in compression, 
and the verticals in tension ; the bending moment at the nth apex 
of bottom flange to be Mn», and the shearing force in the nth 
bay F ». PvuzzLED. 

P.S.—(2) Should the diagonal braces take the directions shown 
by the dotted lines, what will be the stresses in them and the 
verticals; and which vertical will belong to the nth bay in each 
case ? 





EDUCATIONAL PARASITISM. 

Srr,—With the general tenor of your article on the above 
subject, drawn forth by the advent of a ap Mier pt 
memorial emanating from the college at Cardiff, all ical men 
will agree. There is, however, an aspect of the memorial to 
which you have not adverted, but which must strike not a few. 
The appeal for State aid to found an engineering school is supported 
by the assertion that no less than 90,000 skilled workmen are 
employed in the vast collieries, and in the iron, steel, tin, copper 
chemical, and general engineering works in the district. Now all 
this means vast wealth, and, as a fact, Cardiff is now the third 
port in the United Kingdom, having last year a larger rm 
trade by a million and a-half tons than Newcastle, and by four 
millions than Hull. Surely this should have been the last place 
for a cry to be raised for endowment of an engineering school from 
outside. But, after all, this is a natural sequence to the endow- 
ment of the college of South Wales itself, which so far, and only 
so far, as it is another illustration of the ae to Government 
to yield to well directed clamour for aid, is to be deprecated. 

t would be a more dignified ing for the memorialists to 
show an earnest of their zeal for engineering education by follow- 
ing the example of others in several lish towns, and found this 
part of the college themselves, than the appending of their signa- 
tures to what under the circumstances is a by no means creditable 

ing ee SELF-HELP. 
y 4th. 





THE BLACKPOOL ELECTRIC TRAMWAY. 

Sir,—Referring to that part of the letter of ‘‘ A Borough Sur- 
veyor” of the 30th ult., in which he raises an objection to the 
collector, or that portion of the apparatus which connects th 
under the car with the electric main, bei 

cord, I certainly fail to see how there possibly be a rigi 
attachment as he suggests. Now, if your correspondent will refer 
to any portion of the tramway on which there is a siding he will 
observe that the centre rails forming the slot deviate a little before 
the car enters the siding, so as to cross the switch rail as near right 
angles as possible. This, and the oscillation of the car, would to 
my mind certainly not permit of anything like a rigid attachment 

existing between the motor and the electric main. 

» May 4th. SURVEYOR. 
THE HAWKESBURY spar ne a - 
S1z,—I am a foreman bridge-builder in a big shop, and perhaps 
not quite so much polished as some of your correspondents. Our 
firm paid their guinea and sent in a design, and of course I had to 
take the drawings in hand, to see what the work could be done for; 
and having done a lot of New South Wales work, I knew very well 
what Sir John Fowler’s inspectors would want, and 
estimate accordingly. This week the Union Bridge Company's 
agent asked for another guinea, for which he is going to let our 
people give them a tender for the caissons, and the pee mya 
clan al dunions have been given me to look over for a to 
be made up. No wonder Americans can get work, if they can get 
their customers to take such light jobs. When our engineer was 
on with his designs he made a deal to do about collapsing pres- 
sures, in case caissons had to be pumped dry for excavation, and a 
deal of stuff of that kind; but yo sag he did not know much. 
The Yankee caissons are quite a different thing, and if wn gt ee 
job, my men will say we had better start on milk-cans. Except 
the lengths, the plates are and jin. thick for the outer 
skin and inner tubes, with a few t braces between, for 
what they are worth, might almost be dispersed with. 5 


shaped my last of 


20 tons per square inch, as against 22 tons when English work is 
wanted ; no planing specified for edges of plates; only one pj 
of each kind to be put ether ; holes die wie 


ponmicd instead of being 


drilled or rimered out. r. Dixon might well say it was a light 

bridge—cheap and . We pay so many guineas for tendering 

= I nd myself t ormed into a GuINEA Pic, 
ay 6th. 








THE PRESERVATION OF TIMBER.* 


THE report of the Committee of the American Society of Civil 
Engineers on the preservation of timber was presented in June, 
1885, The Committee, consisting of Mr. O. Chanute and others, 
was cagentes early in 1880, and made a preliminary report in 
1882, The present report is the outcome of long and laborious 
research, directed to the determination of the most successfy] 
methods of preserving timber from decay—best adapted to the 
needs and current practice in America; as it appeared that several 
of the sources of supply were being rapidly exhausted, and that it 
would soon become imperative to resort to artificial preservation of 
wood, as had been dune successfully for meee — in Europe, 
The various experiments made in the Uni tates, on which 
information was collected, are classed as follows :—(1) Kyanising, 
or use of corrosive sublimate—chloride of mercury. (2) Burnettis. 
ing, or use of chloride of zinc. (3) Creosoting, or use of creosote 
= (4) Boucherie’s process, or use of sulphate of copper. (5) 


eous. 
From the results of various cresteante, some of which lasted 
many years, with kyanised tim used for railway-sleepers, 
fortifications, bri and floors, it is deduced that for bridges, 
trestles, fences, like exposed structures, a anay | is a useful 

and may safely be relied __ to preserve the wood for 
cnn twenty to thirty years; but that for railway-sleepers, pave- 
ments, and other works exposed to constant moisture, success is 
doubtful, probably in consequence of the washing out of the 
corrosive sublimate. The floor timbers.of an engine-house at 
Charlestown were kyanised ‘‘ because the location was very damp,” 
and they were found, a few years afterwards, as much decayed as 
if they had not been so prepared. 

The Committee consider Burnettising less adapted to bridge- 
work than to the preservation of railway-sleepers. In the Havre 
de Grace bridge, pine timber, Burnettised, proved to be brittle, 
When zinc-solutions are employed, weak enough not to impair the 
strength of the timber, they are likely to be washed out by the 
action of rain and moisture, and to leave the timber unprotected, 
For instance, the sleepers on the Ch » Rock Island, and Pacific 
Railroad were externally decayed and exfoliated. Burnettising, 
Somanly done, is recommended for the preservation of railway- 


leepers. 

Preservation by creosoting is the standard method of treating 
timber in the United Kingdom. Of twelve leading railway com- 
panies in England who were addressed in 1878, ten companies 
used creoso' eepers, some of which, forwarded as samples, were 
still sound, after twenty-two years of exposure, As a protection 
against marine worms, creosote is hly efficient. Although, 


in i a charge of from 101b. to 12 1b. of creosote 
per cubic foot of timber has proved sufficient, it that for 
the higher temperatures of sea-water on the F coast, and in 


the southern harbours in the States, a cha of about 19 1b. per 
cubic foot is required to secure immunity from attack. Though 
creosote is cheap and abundant in England, it is comparatively 
scarce and dear in America, The price of labour there, also, is 
higher, and 1 time is required to operate upon freshly-cut 
imber, insom that in most cases it was found by calculation 
that it cost less to let the timber rot, and to replace it, than to 
incur the expense of preparing it against decay. ‘‘ Nothing is 
more curious,” say the Committee, ‘than the way in which all 
the inventors of cheap processes for preserving wood quote the 
ancient tians.” Crude petroleum, by excluding moisture in 
the case of railway sleepers, has proved to be preservative so long 
as the wood continued to be saturated with it, as on some of the 
idi of the Oil Creek Railroad, used for loading oil; but, if 
m injected once for all, it evaporates out of the wood, leaving 
it unprotected. 

Dr. Boucherie’s process, forcing a solution longitudinally through 
the timber, has been extensively applied in France for many years 
with satisfactory results. But, to be successful, it must be appli 
to Magy trees in the log only; and this treatment involves so 
much » Moving about, waste, and annoyance, as to lead to its 
abandonment. These difficulties would be still greater in America. 
and in the Northern States the process could not be applied at a! 
during the winter—the season for cutting down trees—as the 
solution would freeze. Mr. H. Fladd, of St. Louis, introduced, in 
1882, a method which is the inverse of the Boucherie process. To 
the cap fastened to the end of a freshly-cut log he applies a 
suction-pump, and, placing the other end into a vat, filled with 
the desired solution, he sucks up the preserving fluid through the 
pores or of the wood. Many railway sleepers have been 
treated in this way with various chemical solutions, the chief of 
which was sulphate of copper ; and it is probable that the life of the 
wood was increased. 

Several experiments have been made with other substances. 
The Earle process, by which timber is immersed in a hot solution 
of sulphate of and sulphate of iron, was tried at the 
Watervliet . The life of the wood was lengthened, but 
the strength was impaired, and the wood warped so badly that the 
process was abandoned in 1844. The lime process, consisting of 

ing timber in lime-water, was applied in 1840, by Mr. W. R. 
Huffnagle, to white-pine sills laid in the permanent yf of the 
Columbia Railroad, and in 1850 on the Baltimore and Ohio Rail- 

> e ts were not satisfactory. Salt has been experi- 
mented with numberless times, with but limited success. The 
charring of timber is uncertain, and disappointing in its results. 
In 1865, Mr. B. 8S. Foreman introduced the application of a dry 
powder for preserving wood, composed of salt, arsenic, and corrosive 
sublimate. It p to be a to sg nay Sauer ee E eager 
ee cattle for the sake of the salt. 
The cattle died, and the line was strewed with dead cattle for ten 
miles. The farmers rose in arms, and forced the company to take 
vp and burn the sleepers. Many other p are noticed by 
the reporters. 

The report comprises much tabular matter; and it concludes 
with a name a = decay timber, «9 —— of 

reserving-processes, the conditions of success, and the question, 
Wit it pay? There are, in addition, twenty a dices on the 
various processes, contributed by various authorities, In these 
appendices are given three different methods of estimating the 
economy to be derived by using some process for preserving ties. 
Mr. Andrews gives the money-saving at the end of the term of life 
of the preserved tie; Mr. Harrod gives the life that the preserved 
tie must have in order to make the cost of using preserved or 
unpreserved ties equal; and Mr. Welch gives the money-value of 
any tie in use when compared with the white-oak unpreserved tie 
taken as a standard; the difference between the m -value and 
the cost showing the economy or the loss in use. In the first and 
these investigations, as Mr. F. Collingwood points out, the 
authors have ded the interest on the sev ; in the 
second case, simple interest only has been taken. This is a point 
that must be settled before any close ment can be reached, 
and Mr, i contributes some elaborate calculations with 
tables, towards a solution. 

In the course of the discussion which followed the reading of the 

attention was given to the comparative cost of 
and wood slee including interest on outlay. 

tes an elaborate appendix on ‘‘ The 
From a consideration of statistical data, 


it is estimated that the supply of yor ner white pine will be 
practically exhausted in the course of years, e lumber 














* Abstract from Minutes of “‘ Proceedings” Inst, C.E., vol, Ixxviii., 








May 7, 1886. 


THE ENGINEER. 


363 








cut in a single year from the district of Michigan, Wisconsin, and 
Minnesota, would load a train of cars nearly 7000 miles in length. 
Vast quantities of hemlock in the north have been destroyed for 


nothing but the bark; and in newly settled regions great quantities 
of wood of various kinds are burned for the p' of clearing the 
land. Years ago, the elms in the province of tn were burned 


for the manufacture of potash from the ashes. But the greatest 
enemy is a forest-fire. It is estimated that, in Ottawa, ten times 
as much timber is burned as iscut. The great unknown factor, 
Mr. Collingwood concludes, is waste. If this be done away with, 
and reasonable care be taken to re-plant forests, an abundance of 
timber may be secured for generations to come. 








THE TEMPERATURE OF THE MOON. 


In an interesting letter in Science on this subject, Mr. W. Ferrel 
writes as follows :— 


‘*Now that the temperature of the moon has become a subject 


rature of boiling water, must be regarded simply as a limit 
earoes which, in a large range of uncertainty, the temperature 
cannot go. The other limit is —79 deg. If we su the tem- 
ture of the warmest part of the moon’s disc to fall half-way 
tween these extremes, it would be a very little above a freezing 
temperature.” 








LAUNCHES AND TRIAL TRIPS. 


On the 24th ult., Messrs, Harland and Wolff launched a fine steel 
screw steamer, the Inishowen Head, built for the Ulster Steamship 
Company, Belfast. The steamer is of the following dimensions :— 
Length, 340ft.; breadth, 40ft.; depth, 28ft.; about 3100 tons gross 
register ; built to class 100 Al at Lloyd’s, but in scantlings and 
strengthenings generally is much in excess of their requirements. 
She has two steel decks, extra outside butt straps on two upper 
strakes of plaiting and bilge strake. All the a is also increased 
in thickness throughout above Lloyd’s rules. The upper deck is 
fitted with very substantial iron rails and stanchions, with top- 





of investigation, with the aid of recent refinements in the met 
of observing very small intensities of heat radiation, it may be well 
to also look at the matter from another stand-point. 

** The condition which determines the static mean temperature 
of the whole mass of the moon is, that its rate of losing heat 
radiation from its surface shall be exactly equal to the rate wi 
which it receives and absorbs the heat radiated from the sun, in 
com with which the heat coming from the stars, and that 
radiated and reflected by the earth, may be n ted without any 
sensible error. But 7 the generally recogni principle that the 
relative radiating and abso; powers of bodies are pees the 
ratio between radiation and absorption is the same for all bodies at 
a given temperature; so that it is not necessary to consider the 
radiating power of the moon, but to simply satisfy the condition 
that the moon, with a surface of maximum radiating power—such 
a — surface—shall radiate heat as fast as it is received 

rom the sun. 


** All bodies are so constituted that their absolute radiating 
power is a function of the temperature, the former increasing with 
the latter, but by no means in proportion. If, therefore, we know 
the relation between the temperature of a body and its rate of 
radiating heat, and also know the rate with which it is receiving 
heat from its surroundings, we can, by means of the preceding 
condition, form an equation of condition which determines the 
temperature. 

* Accordi: 
Dulong and 


to Pouillet’s determination from the iments of 
etit, a square centimetre of surface of maximum 
radiating power, and at the temperature of 0 deg. Cent., radiates 
1'146 calories of heat per minute; and hence, by the law of Dulo 
and Petit, the rate of radiating heat for any other temperature 6, 
is 1°146 4 @, in which » = 10077. The rate with which a square 
centimetre of surface normal to the direction of the sun’s rays 
receives heat from the sun is what is called the solar constant, 
usually denoted by A. Putting, therefore, s for the area of the 
moon’s surface in square centimetres, and a for that of a great 
circle, the rate with which heat is radiated from the moon’s surface 
is ex by 1°146 4 @s, and the rate with which it is received 
from the sun by Aa, Hence, by the conditions above, since s= 4a, 
we get in the case of the moon in , in which it loses heat by 
radiation only, and receives it from the sun only, the equation 
f, .reaia 
nu? 4°584 

for determining @ where A is unknown. Since log. wis exactly 
equal to 1-300, this may be put into the following convenient and 
practical form :— 

A 

6= | eo x - 0 5 
300 log. +584 300 (log. A — 0°6612), 

‘From this equation, deduced as a simple case from a more 
general and mathematical treatment of the subject in the ‘Tem- 
perature of the Atmosphere and Earth’s Surface,’* the writer, with 
the assumed value of A = 2°2, deduced the value of 9 = — 96 deg. 
Cent. But as there is some uncertainty with regard to the value 
of this constant, since some of the solar rays may be entirely 
absorbed before reaching the earth’s surface, and it is thought by 
some to be considerably greater than this, we shall put it here 
equal to 2°5. With this value we get @= -— 79deg. This must 
be understood to be the mean surface temperature of the moon, or. 
more accurately, the temperature of a surface uniformly heated 
which would radiate as much heat as the surface of the moon— 
which, of course, has very different temperatures on ite sides 
at any given time. 


“The law of Dulong and Petit being an empirical one, which 
satisfied the experiments from 0 deg. to 300 deg. only, there is 
some uncertainty in extending it down to — 79 deg.; but this is 
very small in comparison with what it is in extending it in the other 
direction, up to the temperature of the sun, as has been done by 
Pouillet and others, in forming an equation for determining its 
temperature. The ee in the true value of A, together 
with that in the extension of the law down to so low a temperature, 
causes some uncertainty in the mean temperature of the moon as 
thus determined; but this is not very great in a matter of this 
sort, for it amounts to only 17 deg. in an uncertainty of one-eighth 
part in the value of A. 

“But when we attempt to determine the temperature of the side 
of the full moon exposed to the sun and h, the uncertainty 
becomes very much ter. In this case the heat is not only 
radiated from the ‘ace, but it is also conducted inward from the 
surface, heated far above the mean bee, gue wg of the moon, and 
stored away for the time. The rate with which it is conducted in 
depends Lge the conductivity and capacity of the lunar soil for 
heat, which are unknown to us; and the problem would be ex- 
tremely complex if they were known. The temperature of the 
moon’s surface, in this case, can only be determined for the two 
extreme hb, eses of infinitely great and infinitely small conduc- 
tivities for heat. Upon the first hypothesis, the heat received and 
absorbed by the moon would be instantly distributed through the 
whole mass, and radiated equally by all parts of the moon’s sur- 
face, and the temperature of the exposed to the sun’s rays 
would be the mean temperature of the moon as obtained above. 
Upon the other hypothesis, it would not be conducted away at all 
from the surface receiving it, but, in case of a static temperature, 
it would all have to be radiated away by the same surface receiving 
it. Hence, in this case, instead of the radiating surface being four 
times as great as the surface, or normal sectional area recei it, 
it is only equal to it for the of the moon’s surface upon which 
the sun’s =p it fall perpendicularly, and we must therefore have 
1146 #@ = A, or 

@ = 300 log. —* = 300 (log. A ~ 00502), 
instead of the preceding similar expression. 

“With the assumed value of A = 2°5, this gives @ = 101 deg. 
for the temperature of the central part of the moon’s disc as viewed 
from the sun and from the earth at full moon, For i 
the value of A in the preceding expression must be multiplied into 
the cosine of the angle of incidence of the sun’s rays upon the 
moon’s surface, and thus this e will give the temperature 
down as low as it is safe to extend Dulong and Petit’s law. The 
same results would be obtained sensibly with any ordinary 
ductivity for heat if the same side of the moon were permanently 
exposed to the for the Bosom geno gradient by which the 
heat would be conducted in would soon become so small in 
this case that the rate by which heat would be conducted inward 
would be le, as in the case in which heat is conducted out- 
ward from the interior of the earth. 

The result above of 101 deg., which is a little above the tem- 


* “Professional Papers of the Signal Service,” No, xiii, 
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stle forward, and a bridge-house 90ft. long amidships 

extending from side to side of the vessel, —— a complete pro- 
tection for engine and boiler casings ; iron wheel house and solid 
bulwarks aft. There are four steam winches, and powerful steam 
windlass and capstan, also steam steering gear, by Muir and Cald- 
well, of Glasgow. The Inishowen Head is built on the cellular 
double bottom principle, to contain about 700 tons water ballast, 
with trimming tank aft, fitted for cargo ; is schooner rigged, with 
two steel pole masts, and will have a total carrying capacity of 
about 4700 tons dead weight. Accommodation for captain, officers, 
and engineers, is amidships, and crew forward. The enginesare 
also by Messrs. Harland and Wolff, of the triple expansion type, 
with all the latest improvements—three cylinders, 244 by 37 
64in. diameter, with 48in. stroke, to work at a pressure of 160 Ib. 
The crank and propeller shafting is of Siemens-Martin steel, and 
the pistons are supplied with MacLaine’s patent perfect rings and 
springs. There are two double-ended steel boilers, hydraulic rivetted, 
fitted with Fox’s corrugated furnaces, and tested to a pressure of 
320 lb. to the square inch. The Inishowen Head will be commanded 
by Captain Thomas M’Calmont, commodore of the line, and is the 
fifth steamer built by Messrs. Harland and Wolff for the Ulster 
Company. She will receive her complete outfit at Belfast. 
a bes reagnas . Ann 21st, = 8.8. hogy bey 7. > 

ipbuilding and Engineering Company, » for Messrs, Bailey 
me 4 Leetham, of the same town, was rs Te on her trialtrip. The 
vessel is 310ft. long by 37ft. broad by 20ft. depth of hold, and is 
built to Lloyd’s highest class, with additional strengthening by the 
use of steel for the upper works. The main deck is of iron, 
amidships she has a low bridge, in which are the engine and boiler- 
room casings, the whole ie | strongly protected with iron 
coverings, turtle back forecastle, and turtle back aft. She is 
schooner rigged, with s on her foremast. Provision is made 
for waite Salina in double bottom, all fore and aft framed on the 
longitudinal system. The rudder is of steel, by Messrs. Jessop 
and Sons, Sheffield, fas is a ted 3 = a penton 
steam steering gear, essrs. os and Smith, in a wheel- 
house at forward of bridge. Witha view to the rapid loading 
and discharging of cargo, powerful steam winches have been pro- 
vided to facilitate this. She is fitted by the builders with engines 
of 200 nominal horse-power supplied by the owners, and during a 
run of several hours’ Zontion in very rough weather proved herself 
an admirable sea boat. 

On Tuesday last Messrs, Raylton, Dixon, and Co, launched a 
steel screw steamer, named the Scholar, which has been built for 
Messrs. Thomas and James Harrison, Liverpool. Her leading 
dimensions are 260ft. length over all; breadth, 34ft.; depth, 
moulded, 23ft. 8hin.; and she has a dead-weight carrying capacity 
of about 2150 tons. She is built on spar-deck rule, has deck-house 
aft for cabin accommodation, and will in every way be fitted as a 
first-class merchant steamer. The engines, which are on the triple 
e ion principle, by Messrs. Blair and Co., of Stockton, are of 
140 nominal horse-power, having cylinders 20in., 33in., and 54in. 
diameter, and 36in. stroke. 

A steam yacht, named the Rosalind, was launched from Messrs, 
Cochran and Co.’s Bidston Wharf yard on Wednesday, the 5th 
inst. The yacht has graceful lines and very a cabins. The 
tonnage, yacht measurement, is 75 tons, and her principal dimen- 
sions are: Length, 91ft.; beam, 14ft.; depth, 9ft. 6in. e engines 
are inverted, direct-acting, compound, surface condensing, having 
cylinders, 13in. and 26in., and 18in. stroke, with one of Cochran’s 
patent horizontal furnace boilers. A good speed is anticipated. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 24th. 

IMPORTERS are quietly negotiating for the shipment of large 
quantities of billets and slabs for interior shipment. The imports 
of foreign iron and steel for the past thirty days have been rather 
below expectations. Brokers have been quite busy during the past 
week or so in soliciting business, but without much success. The 
bulk of the business likely to be done, will be done by two or three 
of the r consumers of iron and steel at Pittsburgh and points 
near by. Itis rumoured that heavy shipments will be made to 
steel consumers at Cleveland and Chi . Agenuine boom has set 
in in the rs natural gas pipe lines in Pennsylvania. The 
Manufacturers’ Natural Gas Company has determined to lay a 
double line of 8in. pipes, from Cannonsburg to Pittsburgh, by way 
of Beck’s Run. At an interval of four miles the pipes will be 
connected by cross sections. From thirty to thirty-two miles of 
ipe will be required to lay the two lines. The Continental Tube 
Works of Pittsburgh has contracted to lay the pipes, and next week 
delivery will begin. The Manufacturers’ Company yesterday brought 
in an excellent gas well on the Edgar Farm near Cannonsburg, at 
a depth of 1000ft. The People’s Company is laying pipes within 
the limits of Pittsburgh. The National Tube Works of aprons Sah 
Pa., has large contracts to furnish pipe for conveying gas from 
Wheeling, West Virginia. A great deal of interest is taken in 
the improvement of blast furnaces throughout the country. One 
leading blast furnace firm has contracted for the erection of thirteen 
furnaces, two to be built at Birmingham, Alabama, and one at 
St. Louis. A Bill was defeated in Congress looking to the purchase 
of the Monongahela Navigation Company’s franchises, which controls 
the transportation of the bulk of the coal moved by river in the 

neighbourhood of Pittsburgh. 








THE RoyAL AGRICULTURAL Socrety.—The following table, in 
which the respective departments are given, shows how the imple- 
ment department is falling off at the Society’s Shows, and deservedly 
so. The Society has abdicated its honourable position, and given 
itself up to a clique, some of whom profess very Free Trade and act 
the narrowest Conservatism :— 




















ie bP Pils 
~ > < = to 
Cm  @s aa | 
Description of shedding. | FS § 2) £8 | 58 | 3B 
| o= te Ee pe a8 
| & + | 
Ordinary .. -| 7,155 | 8,417 | 9,815 | 9,569 | 9,326 
! 
Machinery in motion 2,017 | 2,063 | 2,085 | 1,949 | 2,289 
Side sheds, including seeds, | 
models, &c. .. .. .. +. 1,640 | 1,520 | 1,554 | 1,618 | 1,402 
Total.. .. 2. e+ ++ 10,812 12,000 | 12,004 | 18,186 | 13,017 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE most important feature this week is the strong tendency which 
the sheet iron makers are showing to make some stand against the 
continued fall in prices. Several firms located especially about 
Bilston and the near-lying districts have not reopened their works 
since the holidays, and they state that they “aan resume until 
either better prices or lower wages are within their reach. 

Whether the ironworkers will recognise the wisdom of meeting 
the masters in a Jiberal spirit time will prove. Some masters who 
have now stopped state that the lowest price which they have 
accepted for galvanising doubles has been £6 10s. per ton. Other 
makers this week decline to accept less than £6 5s. to £6 7s. 6d. for 
reliable qualities. Yet some buyers assert that they can secure 
deliveries at not much over £6. Lattens are selling at £7 to 
£7 2s, 6d, and on to £7 5s. per ton. 

All the best ironmakers have now formally notified the reduction 
in bars of 10s. per ton. The firms who, in addition to those 
previously noted have issued circulars, are Messrs. John Bradley 
and Co., the New British Iron Company, Messrs. John Bagnall 
and Sons, Messrs, Phillip Williams and Sons, Messrs. Brown and 
Freer, and others. Hoops, angles, tees, sheets, and plates, the 
products of the list houses, are also subject to the 10s. reduction. 

The Earl of Dudley’s prices now become: bars, lowest quality, 
£7 12s. 6d.; single best, £9; double best, £10 10s.; and treble best, 
£12 10s. Strips and hoops and angle iron become: lowest quality, 
£8 2s. 6d.; single best, £9 10s.; double best, £11 ; and treble best, 
£13. His lordship’s rivet and tee iron becomes: single best, £10 ; 
double best, £11 10s.; and treble best, £13 10s. Strips and hoops of 
gin. and 20 gauge become 2s. 6d. lowest quality; £10 10s. 
single best; £12 double best; and £14 treble best; while jin. 
become £16 2s, 6d., £11 10s., £13, and £15 respectively. 

Messrs. John Bradley occupy a unique position in the trade for 
quality, and their prices for all bars above gin. are, even with the 
reduction, £2 10s. above those of the other list houses. Their bars 
now become £9 10s. Their hoops are £1 per ton above other firms, 
namely, £8 103., and their sheets and plates £1 10s. above other 
firms, namely, £10. For rounds and squares up to 2in,, the firm 
will accept £8, which is £1 per ton in advance of the other houses. 

The new list of William Barrows and Sons shows: Bars, £7 ; 
angle iron, £7 10s.; best tee and rivet iron, £9; plates, £8 10s.; 
best boiler ditto, £9 10s.; and double best boiler ditto, £10 10s.; 
~— £8 10s., £10, and £11 10s. according to gauge; and hoops, 

1 


The New British Iron Company now quotes :—Bars, Lion brand, 
£7; Best Corngreaves, £6; steel ditto, £7; Corngreaves Patent 
Composite, £8 10s.; slit rods, Lion, £7; C.G.C., £6 10s.; Best 
Corngreaves, £5 15s. Plates are quoted: Lion, £8 10s.; Best 
Corngreaves, £7 10s.; and tank, £6 10s. Angles are: Lion £7 15s. 
and Best Corngreaves £6 10s.; Tees, Lion £8 and Best Corngreaves 
£6 10s.; hoops, Lion £7 10s. and Best Corngreaves, £6 10s. 

Phillip Williams and Sons continue the exceptional ition 
which they have occupied for some time in being 5s. hen the 
other houses. This firm’s mitre bars now become £6 15s,; strips, 
£7 5s.; sheets, singles, £7 15s.; doubles, £8 10s.; and lattens, 
£9 10s.; angles and plating bars, £7 5s.; Wednesbury Oak branded 
qualities are £1 per ton below the foregoing. 

Messrs. Brown and Freer quote H.B. Crown bars, ordinary 
sizes, £7; hoops, £7 10s,; and sheets—singles—and plates, £8 10s. 

The marked bars which are now selling at £7 per ton are in every 
way equal to the bars which commanded £16 per ton in 1873. 

‘he demand for best iron is likely to be somewhat increased by 
the reductions, In the week immediately following their anneunce- 
ment, Messrs. Hingley and Sons’ works turned out over 1000 tons— 
almost a full week’s work, and considerably more than has been 
made in any one week during the previous twelve months, Lord 
Dudley’s iron is in better request just now for dockyard and engi- 
neering purposes. 

Merchants and other consumers of second and third qualities 
are also attempting to obtain some concessions. e maximum 
amount of success with which they are meeting is 2s. 6d. to 5s. 
upon some descriptions of second-class iron, but upon common 
qualities there is absolutely no room forany giving way. Common 
bars may be had at from £4 17s. 6d. to £5 5s. per ton, anda fair 
medium quality at something under £6. 

The pig iron trade is a little brisker this week than last, but the 
business is still confined to small lots. Vendors are standing off 
the market as much as possible. Derbyshire pigs are down at 
36s, delivered at works, and Northamptons at 35s. Some Derby- 
shire makers are, however, declining to sell at less than 39s. 
Native pigs are 52s, 6d. to 55s. for hot blast sorts ; occasionally, 
57s. 6d. to 60s. being quoted. Part-mines are exceedingly varied, 
and common pigs are 27s. 6d. to 31s. 3d. 

The concession in the railway rates for the conveyance of iron 
from Staffordshire to Hull has now been extended to the Shrop- 
shire ironmasters. In future the charges for undamageable iron 
from Shropshire to Hull will be 12s. 6d. per ton, and upon 
damageable iron 15s. per ton in lots of 10 tons and upwards. 

A monthly meeting of the South Staffordshire Mines Drainage 
Commissioners was held at Wolverhampton on Wednesday. The 
chairman remarked that the canalcompanies hadatlength consenved 
to have tests made in order to ascertain the extent of the 1 ) 
from the canals, and he had no doubt that some good would 


result, 

That Continental, and especially German, competition in the 
colonies, in India, and elsewhere is no myth, is evidenced with 
increasing clearness every month. Local merchants are now con- 
stantly receiving orders indented for Continental hardwares, which 
consumers can get at a cheaper price than native goods, and which 
answer their purpose in every sense equally well, 

The Contract Department of the Admiralty is just now making 
known an attempt at imposition upon manufacturers. A London 
firm, whose name is withheld for obvious reasoas, has been circu- ° 
lating among manufacturers likely to tender for the Admiralty 
hardware orders a letter professing that they could use considerable 
influence in favour of any firms desiring to secure contracts for the 
payment of a 5 per cent. commission. The Admiralty authorities 
announce that the firm who have been attempting this imposition 
is entirely unknown to them, and that it is beyond the power of 
any persons to influence the decisions onee Admiralty tenders. 

e annual meeting of the Birmingham gun trade was held on 
Tuesday. The chairman of the Proof House Guardians, in referring 
to the falling-off in the business, attributed it to the general depres- 
sion, to hostile foreign taritis, competition with cheap Belgi 
labour, and the disinclination to use labour-saving machinery. Of 
these combined causes the most potential was the competition with 
cheap foreign labour. The Belgian workmen were now, however, 
begineing to be more fully sensible to the value of their labour. 

The West Bromwich Corporation Gasworks has made a net 
profit on the year of £752, as against a profit on the previous year 
of £2179. The difference is chiefly owing to the reduced value of 
residuals, In consequence of a good balance from the year 1884-5, 
there is still a favourable balance to go forward of £2070. 

The Corporation Gas Works at Stafford have made a net profit 
on the year of £1844, The amount has been applied towards 
the reduction of the rates, and this payment makes a total of 
£12,000, which the funds of the borough have received from the 
business, 

The twenty-sixth quarterly meeting of the Midland Association 
of Gas Managers was held on Friday at the offices of the Wolver- 
hampton Gas Company, when the following gentlemen were 
elected new bers:—Mr. W. 8S, ‘or, Hednesford ; Mr. 
F, L, Ramsden, Burton-on-Trent; Mr. P.. Thomas, Buckingham ; 
and Mr. J. Lewis, b roca After the meeting the 
members visited some of the principal works in the town, 
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THE ENGINEER. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is still little or no wy = ath 
condition of anes in this district. ho othing d 
unvarying reply to rey uestion as usiness, an 
of course, is not to in its absolutely literal 
relatively accurate fatal of the present 
trade. The chief matter of surprise seems to be that the = 
depression has not resulted in some serious collapse amongst makers 
and manufacturers of iron; and that they have been able to keep 
going through so long a iod of unprecedentedly bad times may be 
taken as an evidence of the soundness of the trade that has been 
done, and of the extraordinary stability of this branch of industry. 
There is, however, little doubt that the resources of many concerns 
the excessively low ow od at 
which business for cash is in some instances being sought after 
~y as a sign that some of the weakest are gradually going to the 


The Manchester iron markets have brought together small 
attendances since the holidays, and on there was again 
less than the average number present on ’ with only a very 
small weight of business doing. oe Bg yn ply 

ited character yoy ps 


ag last week, this di sop ayer 
t was due er to the fact ot that buyers | 8 
would 


lower than 
— not offering anything to really test whether makers 


to give way, even upon the present low basis, if any- 
one ie beet orders x quantities were to be got, than that 
pr tag cage gy | in adhering to late rates. For Lan- 


cashire pig if anything, are a —_ = as com 
with the rates rom) ng have we es been local makers 
now prepared to accept about 37s. and ore ex » less 24, for tot 
and foundry qualities delivered equal to Manchester, but 
still so yp undersold that in the open market they 
competing. For some of the district brands 
about the same as the above are also asked, but both Lincolnshire 
and Derbyshire iron is to be got as low as 35s. 6d. to 36s. 6d., less 
24, delivered here. In outside brands very low prices are being 
quoted to effect sales in this ek For the best named brands 
of Middlesbrough, sellers endeavour to hold out for 39s. 4d., net 
cash, on eee ual to Manches' ter, and 6d. 
per ton under figure es it the full ered the 
concession that can named brands; but 
ordinary g.m.b.’s are to Ke got sot welthout difficulty at more than Is. 
be so this figure, and for Scotch iron extremely low prices 


taken. 

In hematites there is still only the smallest ible business 
doing, and although quoted prices are main at late rates, it 
is difficult to get more than about 50s. 6d. to 5ls., less 24, for 
ordinary No. 3 foundry qualities delivered here. 

If Sa have been rather more inqui 
in the iron trade, but in the weight of aes 
doing there does not appear to be any very appreciable increase. 
The forges throughout this district are still only oop > employed, 

and prices show ro improvement whatever. » heey into 
the Manchester district can still be got at about £4 17s. 6d. to £5 


per ton, hoops at £5 7s. 6d. to £5 10s., and sheets at about £6 10s. 


per ton. Nut and bolt makers report that trade never was so bad 
or prices so low as at present. The condition of the iron found: 
trades remains much the same as last reported. In nearly : 
cases founders are so short of ots that what little there is giving 
out is competed for at which scarcely, under the most 
favourable conditions, can leave any appreciable margin of profit. 
With to the condition of the engineering trades, I may 
state that the results of a special journey embracing the whole | 
Lancashire, Yorkshire, and the East Con — have tended to - 
= every where the depression, ra‘ than diminishing. 
ing itself, and the hopes which had been entertained 4 that 
re revival might come with the spring have completely collapsed. 
There is a general expression of opinion that at no previous 
Scilly Sas tho catnecd take aoa oF co coe of this 
country has the outlook been so dish or so critical as at 
the present time. The competition of in the general engi- 
neering trade has become so excessive that any legitimate 
margin of profit has long since disappeared, and in many 
instances the sole aim in securing orders seems to be simply 
to keep works going. Tested by the labour nw ory and the reports 
issued by the workmen’s trades’ unions, the outlook is perhaps even 


thiry-Afh annual report as iwued by he point of view. In the 
thirty-fifth annual report just issued by the ye Society 
of » the general his regret that the 


nee | cannot be congratulated = having 


passed through a 
year; both home and foreign ‘a had been terribly 8838 tons 


prosperous 
depressed, and the relations of labour and capital had been of a 
very uneasy and disturbed character. What the actual e: 
of the year had been to the Society was to be gathered from the 
results. The Society has, indeed, been to make some 
small advance as regards its mem ip, which from 50,681 
at the close of 1884, had been i "to 51,689 at the "end 
of 1885, but on the financial side of the question the result 
of the year’s operations has been to leave the Society in a 
most unsatisfactory position. The total income for 1885 was 
£144,639, as compared with £157,484 in the previous year, 
whilst on the other hand the which, with the excep- 
tion of 1879, has been the ay of of ay yar the history of 
the S ted to £1 chief item of this 
expenditure had been in the ase at unemployed mem! 
which had absorbed £79,949, an increase on the previous year 
£14,638; sick benefit had cost £27,775, an increase of £1798 on 
the previous year; whilst on superannuation the iture had 
risen from £30,519 in 1884, to £32,608 in 1885. excess of 
expenditure over income during the year has amounted to the 
large sum of £43,638, and this has reduced the accumulated funds 
of the Society to the sum of £119,130, or £2 6s. 1d. per member, 
which is the lowest value per member the funds have toucl 
the year 1869. Other important trades union 
~— in a _—) than the 
mgineers. the report 
Boiler-makers’ and Iron Shipbuilders’ 
present expenditure of the Society 
is stated that, during the first 
addition to the ordi income, 
all the money from those branches that hed any to spare, but since 
the commencement of the year ~— had been compelled to sell 
bonds to the amount of £11,000. together the Society has been 
compelled to sell bonds to the total value of £21,500 to meet the 
requirements of branches in want, and “‘a worse feature of the 
case,” the report adds, “‘is that up to the t time the demand 
for money has gone on increasing week week.” The cry is 
“‘serd money! money! money! and their wants have been so 
regularly supplied during the past two ee pe we ‘kindopedence 
to fear they have lost very much the feeli 
In the face of this it is not surprising 





So be, ooeins quality, 3s, to 3s. 6d. for good ordinary 
and 3s, oa eas. — a4 ‘for the best sorts, 
nr shipping trade is only dull, and the extremely low prices at 
which is being put on "vessels at Whitehaven and some 
of the Scotch ports is driving Lancashire coal out of the Irish 
market ; delivered at the high level, Liverpool, or the Garston 
Docks, Lancashire steam coal averages 6s, 9d. to 7s. 3d. per ton. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Work has now been resumed after the Easter holidays, and 
there is a little more animation observable in several de ents. 
Iron and coal could not well have been more depressed than during 


the last ——~ ~ and ner promises to be even worse for these great |’ 


industries. cee to decline, owing to the 
severity of Cleveland we ged y= tch competition; and the fall in 
values reacts on Derbyshire ben Yorkshire. It is said that several 
Staffordshire ironmasters have de’ not to recommence 
work except at an advance, and this drastic measure, if carried 
pension a favourable influence in retarding a further drop 
uotations; but it is doubtful if it will be concurred in by a 

¢ number to make it successful. 
improvement already noted in the United States markets 
continues. In the States, the i ms steel, and kindred industries, 
even including rails, are stated to be unusually active, many houses 
having orders which will keep them running for six months. It 
is still the rule that the favourable condition of American trade 
reacts on Sheffield, and it may therefore be anticipated that our 
business with the "markets of the United States will continue to 
ve during the year. The other improving markets are India 
bey eo as well as British East Indies. The Continental 


ag eon eee generally are much depressed, with no imme- 


diate prospect of a change. At home, the Government orders in 
the leading industries are being completed, and as yet there are 
no signs of further omens being placed to follow them, 
Coal is now at very low figures, one firm is offering best Silkstone 
house as low as 7s. per ton at the pit, though the price generally 
averages 8s. per ton and upwards at pit. Steam coal is about 6s. 
ton at the pit; gas coal is again dull. Messrs, Newton, 
Cham bers, and . at Thorneliffe, are t are now quoting at Sheffield : 
ones coal, 1 per ton; nuts, 10s, 10d.; thin, 12s. 6d. ; 
~~ lls, 3d.; Tankeraley house, 10s. 5d.; kitchen coal, 88, 4d.; 
best hard steam, 9s.; gas coke, 8s. 6d. These prices, with the 
exception of brazils, which are 1s. 3d. per ton lower, are the same 
as in October. The coalowners of Yorkshire held another meeting 
S Sheffield on Tuesday to consider sliding scale for the regulation 
wages. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a good attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last, but no improvement in the 
amount of business actually done. Prices were slightly lower than 
they were a week previously. Being full of uncertainty as to the | Wou 
future, buyers order only in small quantities to meet immediate 
requirements, and sellers are reluctant to — themselves 
largely at the present unremunerative prices. In the course of 
Tuesday’s market, small parcels of No, 3 g.m.b, were sold by | things 
merchants at £29 9s. per ton for delivery this month, and 30s. per 
ton was quoted for delivery to the end of June. The leading 
makers, however, will not take these prices, but usually ro 
30s. 6d. per ton, and where brands are specified, that 
figure must needs be paid. Such transactions are, however, few 
and far between, and meanwhile, unless a change for the better 
speedily ensues, both as regards volume of trade and value of pro- 
ducts, more furnaces will, without doubt, have to be blown out. 

Warrants have changed hands in a few instances during the last 
few — at 30s. per ton, but as a rule buyers are unwilling to 


The eS of pig iron in Messrs. Connal and Co.’s Middles- 
brough store was on Monday last 222,282 tons, which represents an 
increase of 4509 tons during the 

The finished iron trade is as bad as ever, and there are no signs 
of improvement either as to demand or price. 

The shipments of pig iron made last month exceeded those made 
in March, but they were far below those for April. Of the total, 
62,700 tons, which lefc the river, 26,547 tons went to Scotland, 
tons to Germany, 5610 tons to France, 5515 tons to Holland, 
2490 tons to Wales, and 2870 tons 4 a and Portugal. The 
principal falling-off is from forei rts, and especially from 
Ss to Germany. Only 28,9 tons in all were sent to 

ap eae against 33,150 tons during April last year, and 
rt tons during April, 1884. 


The certificate of the official accountants to the Durham coal 


trade has been issued, and sets forth that the average net realised 
price of coal during the first three months of the present year wes 
4s. 5°49d. per ton. According to the provisions of the sliding scale 
alin wtp lg teh ot per cent. 

Messrs. Doxford and Son’s shipbuilding yard, situated at Pallion, 
near ee which has been closed since last autumn, was 
re-opened last week. The keel of a large four-masted sailing 

vessel has been laid down, and the further operations wil be pre 
ceeded with forthwith. This will be welcome news to Sund 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE is a lack of animation in the iron trade generally, 
although some of the smelters state that they are on con- 
tracts that have been some time in hand. The past week’s ship- 
ments of pigs are larger than for a considerable time past, amount- 
ing to 10,282 tons, as compared with #483 in the preceding week 
and 11,491 in the corresponding week of 1885. e — 

tt of the iron trade has been very quiet during the 
week, with ations on the whole somewhat lower. Current 
values of ers’ iron do not show much change. The export 
org h has shown some improvement, but is still below what 
might be expected at this time of the year. One furnace was 
lately blown in at Calder Ironworks, but two have since been 
thrown idle there by the breakdown "of an engine, and the total 
number now blowing is 95 as against 90 at this date last year. 
Stocks continue to increase at an unusually rapid rate, the addi- 
tion for the past week in Messrs. Connal and Co.’s Glasgow 
stores being upwards of 6000 tons. 

The warrant market was closed on Monday, which was a Scotch 





given that “if the expenditure of tae Sisctr once redunea = dg bank holiday. On Tuesday in the forenoon 
diately they would aoaetiie the painful necessity of considerably at 38s. 6d. to 38s. 5d. and 38s. 5}d. cash, the afternoon quotations 
reducing the benefits and further increasing the contributions.” being 38s, 54d. to 38s. 4}d. cash. On Wednesday the merket was 
In the coal trade there is considerable continued falling off in | flat, at 385. 5d. to 38s. 4d. cash. To-day—T y 
the demand for all descriptions of fuel for house fire consumption, | Were few, at 38s. 3}d. to 38s. 3d. cash. 
whilst the steam and forge requirements for the commoner The market values of makers’ pig iron are as follow :—Gart- 
of round coal remain quite as as ever. The result is that | Sherrie, f.o.b. at Glasgow, per ton, No. 1, eb No, 3, 41s.; 
very few of the pits are working more than from four to five days | Coltness, 47s, and 43s.; qa and 41s, 6d.; Summerlee, 
a week, and prices are extremely low, a wy omee giving io 46s, and 41s, 6d.; Calder, 46s, 6d. and 41s. ; Carnbroe, 438, 
upon late rates having taken this mon: At the pit mouth | 408.; Clyde, 43s, and 40s.; Monkland, 39s, and aa , 
best onalls avenge about 8s. 6d.; seconds, 7s.; common house fee 38s, 6d. and 35s. 6d.; Govan, at Broomielaw, 39s. and 36s.; 
coal, 5s. 6d.; and steam and forge coal, 4s. 94. to 5s. 3d. per ton. oe Sey Soe Sak Sing Sswety 28 th, 48s. 6d. 
For engine classes of fuel there is a erate , and 45s. 6d.; Kinneil, at Bo'ness, 43s. and 42s.; lengarnock, at 
the lessened quantity of house now being screened the supplies ra and 40s.; Eglinton, 39s. and 36s.; Dalmellington, 
Soon cashes aresnste 06 sane etauates. Generally, | 41s. 





are 119,954 tons, as 
of last year, 189,210 in 








in iron and steel ~ en 


= from the Clyde, the past 4.4 's shipments em four 
locomotives for tramways valued at £3000, for Singa’ 0,646 
machinery, the greater of which was ~— ing ‘lant fot 
Honohulu, Penang, and Manilla ; £4052 steel goods, and £24,000 
worth of general i iron manufactures. 

In the steel trade there is considerable activity, most of the 
works ype Mar well Dyn ete 

is backward, and in none of its departments is 


the coca moseang 


ith little progress, 
The ceremony of cutting the pm cod of the works for the dupli- 
Sei hey the asd Peeves to te come of te ean 
VOB e trates 
nell toekibies @ the Town Council, On the 14th October, 1859, 
turned on the water of the t Loch wor! 


poet S600, 300,000 gallons 110 days’ supply of 50,000,000 
) or be ? 

gallons a day. The Act which was passed year authorises the 

ogee Sy! the 7 gh meg rin 300800000 ealleee ee 
increasing storage or near! 

200 days’ su at the above rate. The contract for sannal 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Notice was issued lately, at the eee pen Ad Middle 
Dufryn, Aberdare Valley, that at the end of April all contracts 
I am glad to see that this has been rescinded. This 
week, howover, notisns of astallar chaeneter ware nvaed of varios 

llieries, Abercwm Cwmpennar, Aberaman Drift, others, 
sndan itis undertod that it some collieries willbe closed permanently 

mag OR po the collieries under notice are in the 

Aberdare V: Bet Bo Np mtn emig ben erty oP der 
st Yayerfeo in = the Rhondda ee cdi 

nless we have a speedy change in Wales, there can one 

t—a train of Fortunately there has been a little 

change forthe better I was at most of the Dowlais collieries this 

ee and was glad to find that for the 


randy fe ge ee typ atone more regular. At Vochriw, where 
of Mr. Cory’s counts dations nyt t buyer and 
shipper of coals in Walee—s was ad t no perma- 
in it. In other districts ind the sme wa o things, and 

for the small coalowners things That a turning-point 


will come is fa me agente ae scot is whether many 
can survive until then. 


_ to favourably of Ni 
j Geo, Hit i to the front, li 


— ee 


more to go in for sleepers as well. 
sre Oo Se ca ee Sia tn 20 lew 00 
10s. 6d., ex shi; . Ihave known it at double the price. 


waging at Navigation mt eiesian, nll Dene 
lame sod roediney it ba he 


wards, Some makers 
‘an firm, with upward 


in ihe Regulation Ach aff siacten cn entre, 
{Ata SEES mre 
Cardiff forma binning of 


Tu hen the sod t by the Ma presence of a 
a rename oendinc eed - OTA coat at lonst £360,000, 








A SUNKEN steamer, the Cushenme, teleatas to Ge & 


Coal and Steam wong. Gent was floa me 
eed an the cue Lag Si sor ey mae oy ey ay 
ww he Dundee Salvage Com: 
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NEW COMPANIES. 
Tue following companice have just been regis- | made 


Costa Rica Railway Company, Limited. 


ui 
i 


s 


Ese 
fi 


E 


ee 
Ba 
i 
E 
i 

E 

a 
ba 


of the 
on the mad ult. with @ a 
in £10 shares, with the 
bers :— 
Shai 


= Diary, 6, Great Newport-street, W.C., 
olliday, Asylum. “road, Peckham, “clerk : 


. Hi 
rans 
, Finsbury k-road, clerk 


on 
"Peckham | ove, accountant 
ae pre acita in stock 
The nemberel dinsctors ia net to be fees: than 
three nor more than seven; the subscribers are to 
appoint the first ; qualification, £1000 in shares, 
stock, or debentures Ts appoint 
the first directors and act ad interim; remunera- 
tion, £2000 per annum, or such other amount as 
the company in general meeting may determine. 


Hampshire Steam Thrashing Company, Limited. 

This is the conversion to a company of the 
business of corn thrasher carried on by Mr. Alfred 
William Wilkinson, of Winchester. It was regis- 
tered on the 28th ult, with a capital of £10,000, in 
£1 shares. The subscribers are :— 


A. Haslett, St. —— Kent, agent 
E an = , Cadogan- street, s.W., *‘mer- 


t 
J. ya asain 4, Derwent-road, Anerley, 1 mer- 


G. “ie , Hampton, ‘accountant .. |. 
A. W. Wilkinson, Winchester, corn thrasher os 
Ww. W. Harrison, 23, Falkland-road, onneaegaed 
U, Noyce, Bishopstoke, corn thrasber oe 

The number of diverter to not to bo lees than 
three nor more than seven; qualification, ten 
shares; the company in general meeting will 
determine remuneration. 


A 


000, 
as first sul 


st 
ue 


Be Eee’ 





mrs 
x 
i 


a 


ram 
ee 3 


* Clow, Mt, 
broker . 


Shares. 


1 
1 


et et et 





Marling and Co., Limited, 
This company proposes to acquire the businesses 
on under the ae of Marling and Co., at 
Ebley Mills, near Stroud, and elsewhere, an 
under the name of Woolright and Co., at Stanley 
Mills, Stonehouse, and to trade as cloth and 
linen manufacturers, and flax, hemp, jute, and 
wool merchants. It was registered on the 21st 
ult, with a capital of £200,000, in £100 shares, 
The subscribers are :— 


&1 
*sir W. H. Marling, Bart., Stanley House, Stone- 


6 


house, Gloucester 1 
“4, Stephens, Ebley Miils, ‘Stroud, ‘manufacturer 1 
“G. R. Garner, Stroud, accountant 1 
*J. Ph Hooker, 24, Sibella-road, Clapham, ‘sales- . 
*3. C. Hooper, R.dborough, * Stroud, manu- 

facturer ee 1 

1 
1 


* Soni Ebley, Stroud, manufacturer ‘ 

The number of directors is not to oneeed five ; 
qualification, £1000 of share capital; the first are 
the subscribers denoted by an asterisk; the com- 
pany in general meeting will determine remunera- 
tion. 








Scarborough Pure Ice Manufacturing Company, 
. imited, 

tered on the 28th ult, with a capital of 

, in £5 shares, to carry on in Scarborough 

of ice manufacturers, smackowners, 


fish merchants, and salesmen. The 
— 

Shares, 

oo en eave -. wees ‘eslies Seer SR 


W. Holroyd, Scarborough .. .. .. .. «+ «- 100 
*E. Middleton, Scarborough ge we! Set eet SP 
“EL Woden Bate merchan' 
*J. H. Holroyd, ” Leeds, dyer 
W. Ascough, Scarborough, clerk to School Board 

The first six subscribers are a) ted directors ; 
the company in general mee’ will determine 
remuneration, 


h, smackowner .. 


Home Calico Manufacturing Company, Limited. 
This com was on the 22nd ult. 
with a of ,000, in £10 shares, to 
man and deal in textile fabrics of all 
and other similar articles. The sub- 

scribers are :— 
Shares. 


James Boyd, 7, Nicholas-street, Manchester, 
merchant 


1 

JI oD. MeLenner “Chambers, ‘Ss, Back George- 
street, Manchester, buyer 1 
C. W. Teltey, 7, Nicholas-street, Manchester, ; 
H. Hartley, “Nelson, “manufacturer... oe 1 
Dutton, ic, Warrington, estate agent < 1 
S. Thomson, nutsford —— oe 1 

G. i ~tapaall 83, -street, journal pro- 


The exaber of eestae% be less than 
two nor more than seven; the subscribers are to 
appoint the first and act ad interim ; qualification 
for subsequent five The com- 
pany in general mee will determine the re- 
muneration of the lo 





New Emma Silver Mining Company (1886 
Fries pany (1886), 


This is a reconstruction of the New Emma 
ee Commenys Limited, in accordance 
w resolu 

of sharchelders bell on the Sof’ and eontrmel 
at a meeting held on the 19th ult. The old com- 
pany was incorporated on the 17th January, 1882, 





with a ca ial of 2700,000, in £10 shares, to take 
over “acne hae Mine from the Emma Silver 


mado tp to the Oh of 


the Tat | Anat, 1606 
had been to £785,000, in £10 
|e te — of which had ee 
y @ new company was registe on 
e 28th ult, with a capital of £350,000, in £1 
bode Shares in the new company credited 
with 15s. sod ee oil be issued to shareholders 
p dane wane di Sa penertiae Sen new 
shares to the old Ane 
Tehanoares er Pa tap ed pee issued to 
the debenture-holders of the old company for i 
amount of and interest expressed to be 
pareble on such debentures, the principal sums 
repaid at the expiration of five years from 
the date of issue. The subscribers are:— 
fhares, 
F. W. Snell, 1 and 2, George-street, solicitor .. 
Cc. Ma Cc. Hutton, 6 and 7, Newgate. street, ware- 


houseman 
J. B. Snell, The Chesnuts, Chislehurst, articled 


clerk ‘ 

R. L. Hobbs, 8, Great Winchester-street 

8. L’Amy, Junior United Service Club... 

J. A. Snell, 1 and 2, George-stree", solicitor 

8. ~ Newman, Devonshire- road, South Lambeth, 

cler se, 06% . 

The number of ‘directors 4 is net to be hens than 
three nor more than seven; the first directors 
need not be members of the company. ‘The re- 
muneration of the board will be determined by 
the company in general meeting. 


— 





Tauranga (New Zealand) Railway Company, 
Limited. 
This company proposes to acquire the whole or 
Et ‘Cont of the ne te: rights of the Tauranga, 
Lakes District Railway 
pany, a of New Zealand, and particu- 
las the the benefit and interest of a contract dated 
the 21st August, 1882, between her Majesty the 
Queen and the said company. It is also pro; 
to enter into an agreement with Mr. William 
McCandlish for the construction of a railway in 
New Zealand from the Port of Tauranga to 
Rotorua. The company was registered on the 
22nd ult. with a capital of £250,000, in £10 shares, 
with the following as first subscribers :— 


Shares. 
Hy. Cecil Raikes, Mold, Flint, Privy Councillor .. 1 
, C.E., 5, V ict sria- -street, 8.W. 1 

G. * Bruce, C. E, 2, Westminster-chambers, 


a : Ryder, 60, "-Bnnismore-gardens, 
barriste 


1 
1 
Robert White, c E, 43, Belsize-square, KN. W. 4 1 
E. M. Nelson, 15, Dowgate-hill, chairman Nelson 

Brothers, Limited ae 1 
J. Barker, Grove Park, “Chiswick, merchant *. 1 

The number of directors is not to be less than 
three nor more than ten; qualification, 25 shares. 
The subscribers are to nominate the first directors; 
remuneration, £1300 per annum. 





Mead Lodge Terra Cotta and Brick Works 
ma Limited. 

This pany w istered on the 28th ult. 
with a capital of £3000, in £1 shares, to acquire 
premises at Acton, and the business of brick- 
making carried on in connection therewith. The 
subscribers are :—- 


Shares. 
C. Wilson, 22, Station-road, Finchle a 
. Wilson, Southfield -road, Chiswick, brick- 
works manager . 
R. KE. Arnoid, Kensington-court-place, axtist 
8. lunes, 94, ‘Manor-striet; Clapham 
c. Luff, Chertsey, clerk .. 7 
A. J. Barker, =“ ee aesea, Kensington .. “~ 
P. KR. 8 é road, New-cioss .. 


Registered br Po special articles. 





a 











COAL IN TRANSYLVANIA.—The Montan und 
metallindustrie Zeitung announces the discovery 
of an important coal field in Transylvania, near 
Petrosseny. Its extent, as far as has yet been 
ascertained, is about 78 square kilomctres, and 
the average thickness of the coal seam is 10 metres 
(33ft.) The quality appears to be good for gas 

—— coke. It is anticipated that when 
price esl tal 


is carried on in this district, the 
at Petrosseny will be 16 frs. only 

per ton. instead of 36 frs. as at present. 
M. GALLAND.—We regret to learn from the 
Brewers’ Guardian that the well-known French 
a = is a. The sad 
event place at where vas engaged 
peutic ig I ree » co Ae 
t is now some twelve years 
since M. Galland attempted to introduce his 
= ting into this pe rmearss 
ut it has never been extensively adopted, 
although he could point to the successful a 
ing of his large maltings erected on this prin- 
ciple at Maxéville, pag mtg After endeavouring 
to convince French and se in ann he at 
su in getting his m intro- 
duced into oe and at the time of his death 
was erecting som maltings on the 
lor gu system es e Schultheiss Brewery in 


RECLAMATION OF LAND IN Russia. — Large 
works for the reclamation of land have been 
carried out for some years on a large scale in 
Russia—viz., the of marshes of Pinsk, 
pote ght Russian Poland, a, tract of 
coun bis un 
was commenced by the Government in 1870, aa 
now 1,620,000 hectares (4,003,246 acres) of land 
have been reclaimed by theconstruction of embank- 
ments and navigable this area, 240,000 
hectares (593,074 acres) are excellent meadow 
lands ; ,000 hectares (901,966 acres) of woods 
which a rational system of cultivation are now 

ve; 202,000 hectares (499,179 acres) of 
Seaias which previously were ible, but 
are now, thanks to a system of oe heal 13,008 
in communication with pee y finally 813. 
hectares (2,009,036 acres) of good ‘arab land, of 
which as yet only 50,000 hectares (123,577 acres) 
are under cultivation. In addition to a large 
number of re i canal, ede and 


embankments, it necessary to construct 179 
bridges, and to whey 572 wells, varying in depth 
from 6 to 25 metres, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 
baad oe tents nl gor a a ” the 
communicating party are 
pointes in italics. 
27th April, 1886. 

5670. Decoratina Pipes, Cigar and CIGARETTE 
Ho.pers, 8. Turnbull, Theydon Bois. 

5671. SpeEpine the Cy.inper and Dorrer of Carpina 
Enoines, E. and 8. Tweedale and C. Mills, Halifax. 

6672. Batt Hypranrts, L. Ross, Edin h. 

5673. OBTAINING CHLORINE from HYDROCHLORIC Acip, 
&c., J. Hargreaves, T. R m, and J. g \s 
Liver, 

5674. FLower-pots, H. W. Godfrey, Staines. 

5675. Camera Stanp, A. Birnie, Dundee. 

5676. Sink Trovens and Tanks, B. R. Phillipson, 
Dublin. 

5677. Execrro Gatvanic Harr Bruss, T. W. Lawson, 
Manchester, 

5678. Water Reouiatina Apparatus, J. Mitchell, 
Glasgow. 

5679. Boor Last Hotper, J. E. Gill, Farsley. 

5680. FLUsHING CisTERNs fur WATER-CLOSETS, J. Jack- 
son, Newcastle. 

ps TING Pyrites, J. Hargreaves, T. Robinson, 
caves, Liverpool. 

5682. ScupHates of Sopa and Porassa, J. Hargreaves, 
T. Robinson, and J. Hargreaves, Liverpool. 

5688. OBTAINING CARBONATE of SODA and SuLpuvuR from 
SuLpHateE of Sopa, J. mererenven, T. Robinson, aud 
J. Hargreaves, Liver 

5684. Rai, CLasps or 
Motherwell, Glusgow. 

5685, END Inons for Fire- “GRATES, J. Corry and 8. 
White, Bradford. 

56£6, FERTILISING Compounps, H. J. Allison.—(W. &. 
Pierce, United States.) 

5687. HorsEsHors, J. Vole, Coventry. 

5688. SpLayED Hoop Inon for Coopers, J. H. Bullock, 





Deeatinn W. Dickie and W. 


g \. 

5689. Se_F-Lockinc Bo.ts for Doors, N. B. Locke, 
Glasgow. 

-_ Fittinc Borries, H. M. Whitefield and 8&. 
gton, Manchester. 

soo, Wainaino and Mano.inc Macutnes, 8. Wash- 
ington and R. Lowe, Manchester. 

5692. CoupLine and Uscoupiine Apparatus, J. B. 
Meeson, Sheffield. 

5693. PROPELLING, EXHAUSTING, and Movine AiR, &c , 
ait J. Crossley, London. 

. Lock Cover for Cuina, &c., W. H. J. Edwards 

= E. R. Boulton, Burslem. 

5695. Feepinc BoiLers with Water and Arr, F. H. 
Moldenhauer, London. 

5696. Wire Rope or CaBie, W. E. Gedge.—{A. S. 
Hallidie, United States.) 

5697. Grounp Brusues, H. Weinreich, London. 

5698. MARBLING EARTHENWARE and Cura in ENAMELS, 

ay Forrester, Stoke-on-Trent. 

5699, Prorectinc Stanp Pipgs in Pusiic Srreets, E. 
Geall, Bury. 

5700. Raisinc and Lowerine CaBies, A. Jamieson, 


gow. 
5701, Suip’s Ganoway, A. Lessels, New Brighton. 
5702. Reeutatine the Srrep of Macuinery, J. 
Griffiths, Wrexham. 
5763. Borries, 8. Laycock, Halifax. 
5704. DisPENSING with METALLIC SPRINGS in WasHING 
Macuines, T. Ramsbottom aud T. Park, Halifax. 
5705. DiscHarcine Coat Carcors from Sups, G. 
Jenkins, Newcastle-on-Tyne. 
5706. WaTER FITTINcs for Barus, J. Macleish, Glasgow. 
5707. PLovaH for SPREADING and BaLLasT on KalL- 
ways, T. Rodger, T. Black, and R. Pg ner London. 
5708. Hoprper Lab agg T. Rodger, T . Black, and R. 
Crawford, London. 
5709. AvToMaTiC RAILWAY Covp.iinas, F. H. Addis, 


London, 

5710. Dust and other Bins, G. Porter, London. 

6711, Dispensinc with the Pusuiciry on Po-T CaRrps 
of the Names and Appressrs of the Senpexs, W. 
Evaus, Stafford. 

5712. Paper Bacs, W. Dickie and W. Inglis, Glasgow. 

i“ Inpicators for Stzam Enornes, J. Buchanan, 

Ww. 

5714. Marine Steam Enornes, C. Henderson, Glasgow. 

5715. BuRNING of OiLs fur the Propuction of Heat, 
J. Lyle, Glasgow. 

5716. L pedenaen. te Sa1Evp, R. E. McGowan, London. 

5717. SkCURITY APPLIANCES for Wartcues, A. J. Boult. 
—(€. Mouche, Belgium.) 

5718, Cut-orr for Gas-BuRNERS, A. J. Boult.—(Z. 4. 
Jukes and A. J. Johnson, Canada.) 

5719. JOINTS a Casts, R. J. Quigl y and O. 
Young, Lond 

5720. Mats, A. J Boult.—(H. T. Windt, re: 

5721. Steam E.ornes, E. East -n, M. Ffolkes, 
and A. Mackie, Westminster. 

5722. Piano Cuarrs, C. Luckat, London. 

5728. GOVERNOR MECHANISM of STEAM Enornes, J. G. 
Howard, London. 

5724. MeTALLic Tuxes, &c., 8. Walker, London. 

5725. Etecrric Arc Lamps, E. G. Brewer.—(D. B. Mac- 
donald and H. W. Woodman, Canada 

5726. PLoveus, J. Howard and H. W. Gibbs, London. 

5727. Optarnina, &c., Gas from Coa, T. Nicholson, 


Abergele. 
5728. honey ren: Hoxe-Borine Macuines, J. C. and A. E. 
Lake, London. 

5729. Terre Arm for Tarowma the Toxcur.ess 
Licowsky Cray Picrons, C. J. Barrett.—(B. Teipel, 
United States ) 

5730. Vatve Gear for Gas Motor Enoryes, F. W. 

y and H. P. Holt, London. 
5731. Gatvaxic Batteries, A. Dun and F. Hasslacher, 


5782. Bocas es, J. B. Hamilton, London. 
5738. Sprvnine, &c., Macuines, D. Ross, W. Arm- 
, T. Watson, and G. Kirk, Belfast. 
5734, TRITURATING Mac ngs, J. R. Alsi ing, London. 
5735, ee Apparatus for Juices, J. Guardiola, 
on. 
“= Varyine the VetocitiEs of Roratinc MECHANISM, 
W. W. Beaumont, London. 

5787. BUCKLE or Fastener, A. M. Clark.—(C. Menger, 
United States.) 
738. VeLocipgepes, M. D. Riicker and P. L. C. F. 
Renouf, London. 

5739, Designs for Jacquarp Carbs, J. Y. Johnson.— 
(7. J. Sloan, France 

sa 28 aourraox ae Removat of Dest, &c., J. H. 


ora . Our Surront for Books on Book-SHELVEs, J. 


en, 
5742. SrDem oe Bossins, H. H. Lake.—(C. H. Chap- 
man, United States. 
5748. CLEANING KNIvEs, &c., J. Marshall, London. 
5744. ee or REPEATING Fire-akms, J. Mark, 


5745. anne Convuctors, H. H. Lake.—(W. P., H. 
y Be and J. Tatham and D. Brooks, jun, United 


tes.) 
5746. Hypravutiic, &c., Lirrs, 8. Pitt.—(Z. Gonin, 
Switzerland.) 
28th April, 1886. 
5747. Raisinc the GLoses, &c., of Lamps, J. Jackson, 
8 
5748. Castine Piate Guass, W. W. Pilkington, Liver- 


5749, VentiLators for Exnavustina, &c., AIR or GASES, 
J. Howorth, Manchester. 

5750. Backpongs and Forks of Bicycies, &c., G. T. 
Warwick, Birmingham, 

5751, SUSPENDING and SECURING Boots, &c., E. Webb, 


575%. CoMPOUND SANITARY Pirg, J. Parsons, Notting- 





5758. Compinep CxioseTs and Cinbdér Sirreas, J. 


= yo GovEnxons, i haw pier, W. D. yl 
a) 


5756. ADVERTISING Post Cane, Ww. London. 

per A mag for Wravine Fasrics, J. Royston, 

5758. Apmission of i to Borries, C. Fielden, 
orton-in-the-M 

_ CIRCULAR Looms, W. Brierley.—(R. Santer and 

B. Naef, Switzerland.) 

5760. DisTaNcE ee Apparatus, J. E. Hay- 


ward, Birming \. 
5761. Trimmine the Soes of Boots and Ssozs, R. H. 
Sou Leeds. 


thall, 
5762. TREATMENT of CopPER PrecipitaTe, &c., H. B. 
Fulton, near Glasgow. 
5763. aetaees for RarLway and other Venicies, H. R. 


evoke Cyiixpers and Tuses, FE. Maitland, 

5765. th. Haxomse Rownxea Boat Ruppers, &c., R. Poore, 

5766. Seaman for Wirz Fencina, F. B. W. Malet, 
London. 


5767. Stay for Iron Fencinoe Stasparps or Posts, F. 
B. W. Malet, London. 

5768. Revotvine Frrrixes for Warprosss, F. Cawley 
and W. H. Taplin, London. 

5769. Soap Maxine, &c., Macuinery, T. Rockliffe and 
G. J. Bowes, Loudun. 

5770. CHECK Back Action InpEx for Meters, &c., W. 
Partridge and J. W. or 1 oudon. 


5771. Book-maRKeERs, W. Ha rdy, jun., London. 


5772 TREATING BREWERS’ WOut, F. Weuticner anja w. 


Adlam, London. 

5773. Se_r-acting Ferpixe Apparatus for THRAS BING 
Macuines, A. C. Hendersun.—(J. 4. Demoncy, 
France.) 

5774. Presses for Pressine Hay, &., J. 8. Warburton, 
Preston. 

5775. Gas Motor Enoines, J. Hodgkinsen and J. H. 
Dewhurst, London. 

5776. TRoUsER Supports, P. Wolfsohn, London. 

5777. OPEN HEARTH FurNaces, KR. Miller and N. E. 
Maccallum, Glasgow. 

5778 Lusricatinc HutcH and Wacon AXLES, M. B. 
Baird and J. T. Pitcairn, Glasgow. 

5779. Lamps, J. Gilchri-t end D. Ballardie, bo 

5780. Curtain Hooks, H. C. Harrison, Edgbas 

5781. SHarr Coupuines, G. A. Puge.—{H. Balch Ger- 


many.) 

5752. CoupLinc Raitway Wacoxs, &c., T. A. brockel- 
bank, London. 

578%. Reversinec Gear for Enoines, C. Henderson, 
Glasgow. 

5784. Sincinc Woven Fasrics, A. D. Singer and D. 
Hunter, Glasgow. 

5785. Mecuanism for Prope.tiinc Boats, A. McRae, 


yw. 
5786. Drivinc Gear for VeLocirepes, Major Offord, 
5787. 


ndon. 
RENDERING Buriprncs Fireproor, 8. Stott, 

Manchester. 

5788. ExpLostvE Compounps, H. E. Newton.—(A. 
Nobel, France.) 

789. Morons for WHEELED VEHICLEs, &c., C. Benz, 
London, 

5790. StEEPING Fiax, &c., P. Parsy, London 

5791. ORE-CRUSHING, &c., "MACHINES, A. J. "Boult.—(J. 


B. Low, United States.) 
A. J. Boult.—(Z. Oppelt, 


5792. kxTRacTine OILs, 
Spain.) 

5793. Puates for PaHotocrapHic Purposes, J. B. J. 
Journoud, London. 

5794. InstRuMENTS for Forminc PaRaLet Lives, W. 
F. B. Massey-Mainwaring, L. ndon. 

5795. VenTiLator, C. Gannaway, Glasgow. 

5796. ** Mattina,” J. Painter, Malmesbury. 

5797. Fire-gscapes, G. Bray, London. 

5798. Bapy-JumpeR, L. N. Leeb.—(C. Loeb, United 
States ) 

579¥. See-saw, L. N. Loeb.—(C Loeb, United “ree 

5800. Makrna CiGARETTEs, W. H. Beck. —(A. B 
Decoufié, France.) 

5801. PxtTroLevum O1zs, E. Phillips, London. 

5802. FLusuinc Tanks, C. W. Farquhar, Moseley. 

5803. Fire-crares, G. 8. Hardy, Londen. 

5804. Gas Motor Enorines, UC. D. Abel.—(The Gas 
Motoren-Fabric-Deutz, Germany.) 

5805. Harness, &c., Paps, H. H. Lake.—(J. P. Miller, 
F. F. Driscoll, and T. Curley, United States ) 

5806. JacQuaARD Mecuanism of Looms, I. Preis:ler, 
London. 

29th April, 1886. 


5807. Wepcinc Hammers, &c., to their Hanpies, C. 
Price, Leicester. 

5808. Book Fixe, C. H. Cole, London. 

5809. Hotpine ScytHes, F. Seary, Newport. 

5810. Fiats of Carping Enaines, J. A. Dyson, Man- 
chester. 

5811. Winpine, &c., YARN, J. Boyd, Glasgow. 

5812. — Koss fur Door-tockxs, J. Hill, 

mdon. 

5813. Automatic WEIoHING Macuinegs, H. Pooley and 
J. son, Liverpool. 

6814. THRusT APPARATUS Pos Screw PROPELLER 
Suarts, J. B. Fyfe, Glasgo 

5815. JOINTINGS on pntene-uone, &c., Redpath and 
Co., Ke'so-on-Tweed. 

5816. TUNING TRICHORD Pranorortss, J. H Papps, 
Yeovil. 

5817. Gatvanic Batreriss, 8. F. Walker, Cardiff. 

5818. Merat Sieepers and Cuarrs for Raiways, 8. 
Leadbeater, New i. 

5819. HoLpine ee meet Riss of UmpBretyas, &c., R. 


: Manch 

5820. WHITE Leap, J. Warwick, Newcastle-upon-Tyne. 

5821. Ferrutes for UmBreiias, &c.,C. H. Parkin, 
London. 

5822. A Brive Buck eg, B. J. Teeling, Reigate. 

5823. TELEPHONE RecEIvERS, J. L. lane Glasgow. 

5824. eee TRANSMITTERS, J. Corbett, 


Gla 
5825. :PHONIC Apparatus, J. L. Corbett, i ee. 
5826. FaciLiTaTINe hw Divinine of 
Ma Schofield and J. P itischon, Ro oS ag 
— Gearinc for Drivixe Ve .ocipepes, R. Caswell 
London. 
5928. AUTOMATIC FIRE-EXTINGUISHING SpPrRInK.ers, R. 
Dowson and J. Taylor, London. 


5829. Warr Morors, J. Lengo London. 
5830. AccuRaTE SIGHTING of Fire-arMs, R. Gaskin, 


5831. Removine Bossins from Carriaces of Lace 
Macuines, &., J. H. Johnson,—(The Wilcox and 
Gibos Sewing Machine omnes gts United States.) 

5832. Makine NICKEL, &c. hnson,—(La Société 
Anonyme Le Ferro Nickel, France. .) 

5833. PRESERVING MILK, &e., J. C. Benit, Peckham. 

5834. Makine BEVERAGES, J. C. Mewburn.—( £milio 
Bourcoud, Spain. 

58385. HorsesHoss, J. B. Molas, London 

5836, APPLICATION of Foun te Mecrman, &e., J. Holden, 
London, 

5887. Winpow-BLINDs, W. Parks, London. 

5838. ConTROLLING RakeEs of REAPING Macuines, W. 
MclI. Cranston.—{The Walter A. Wood Mowing and 
sonra Machine Company, United States. 

RMING, &c, ELEOTRICAL y, E. 

Cenry, 


5840. TwEEzers, &c., H. C. mag ee. 

5841. Heatine, &c., L. W. Leeds, Mid 

4842, ee &c., B. Russ, = 

5848. CEMENT, &c., C. J. Howe London. 

5844. Cement, &c., C. J. Howe London. 

5845. GAS-ENGINES, J. Y. Johnson.—(H. C. Povrell, 
France.) 

5846, Propucine SutpHo-acip, &c., J. Y. Johnscn.— 
(The Farbenfabriken vormals Friedrich Bayer and Co, 


Germany.) 
5847, VArOUR Barus, R. J. Lee, London, 
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o . > y 4 latch pivotted to the end of the frame and linders, with suitable means to shift the val 
5848. Lu spenemns Apparatus, H. Schaffstiidt and A. | 5943. Postrace Stamp and Lapet Arrixer, F. Stent, | anda eh ne = — Se — pa be gh ve as 
: 5944. DisTILLation of Tar, J. Yates, London. shown and set forth. (2) Ina hydraulic ram, oe as —— set forth. (3) The combination of the vessels 
30th April, 1886. 5945. Loapine and Untoapine Barors, W. Thomas | bination of a water ber, a valve seat secured at | @ d! and roc beam ¢, a dou valve sub- 
5849. Appiiances for the OpricaL Lantern, G. Daven- dang London. its discharge end, having nore ae mang ng / as set forth to open one eduction 
port, London. ° 5046. BREAD, 8. Preston, London. with longitu ein a ee ae Ses er to water under 
sone. 4 ixcnsasino the Sap of Veuicues, F. A. Ruther, | 5947. Anrists’ Caxv as Frames, J. Sims, London. at one end and a ig at ig connection between the beam 
5948. Burner for Om Lamps, G. F. Redfern.—{F. R. | its outer end, a sleeve fitting in the and the yalvoy edu eduction thot ° ml, Te ntenting Som 
5851. ~~ ae for Curr, &c., Links, C. Meredith, mT ed, bearing and haves © ~~ with o notched see ouemen Da 17 “Ay sania eee 
2. — Rais aver ‘ath Vv H E Voope “a. diel baba n wl Ry. the is i ea stop valve | exhaust = u in the ‘on of the cylinders, 
ay a bad uns, W. T. Ste vasatiingiie te upon the seat and having a stem sliding in the = pas Bae stantially as shown and 
5853. ArTiriciaL Barr for Fisnixc, A. W. Warner, 3rd May, 1886. and sleeve, and a collar at its set fi we Tha Mae ran —- air thenoktien a Such as 
Harborne. ; Grinsiesy’s Patent Lock Wine Ties, T. and —— = werner the ent endo ot sme whe whe > — oe Sa mya hy 
5854. Now-coxpuctixe Composition, J. Roberts, Lan- asa Grimbleby, Lincolnshire. the eandod pomiag ye 5 pon the i of the springs w, interposed ween the valves and 
5855. GaLvanic Batrery, F. W. Branson, Leeds. .- Kumenasres Dass Tors, @. Perry, of the stem, adjus “pearing against the supporting base, and .uirhich the ale taf en 
inner thread vee bstan' as an rpose 
tise tind _ SusrENDI ING PICTURES, &e., T. and D. | 5952. ApyustaBLE Book Houpsr for Music Sranps, portion by dy J yet gh etlog upon the womaed set forth. J . ” 


5857. Frrrixo of ARTiriciaL TEETH, T. Robertshaw, 

5858. Bentovan of Ammonia from Coat Gas, J. Hep- 
worth and E. Marriott, Manchester. 

5859. Se_r-peLivery Apparatus for Pristine Ma- 
CuINERY, A. H. Edin ‘h. 

5860. Distrisctrsc Om or other Liquips, T. H. 
Wharton, Bradford. 

 -~ _——— Sueer Music, &c., J. W. Lomas, 

€0" 

5862. Grose Ho.pers for Cuanpe.iers, J. Everard, 

Birmiogham. 


ing! 

5863. Bossrys, J. Whalley and J. Pickup, Halifax. 

5864. Destroyixc Insects in Garpens, W. H. Keys, 
West Bromwich. 

5865. Braces for Trousers, &c., R. Longdon, Man- 
chester. 

5866. Prirtine Macurve for Fasrics, J. H. McFerran, 
Belfast. 


5867. Surrinc Crxpers or AsHEs, S. Woody, Cleverton. 
Porrers’ Bartinc Macsrxe, W. Evans, Tunstall. 

5869. Bective for Darvinc Macurvery, D. Jackson, 
Ashton-under-Ly ne. 

5870. Prosectrites for Orpyance, J. C. Sawer, London. 

5871. Latues, W. P. Thompson.—({C. EB. D. Winssinger, 
Belgium.) 

5872. Tareap of Screws, &c., W. P. Thompson.—(C. 
EB. D. Winssinger, Belgium.) 

5873. Bets for Puttsys, &c., W. P. Thompson.—{@. 
Schwab, fils, France.) 

5874. rh Borers, J. Millington and H. Jones, 


Liverpoo! 
a > oa Puate for Latnes, &c., E. P. Baville, 
5876. ics, &c., Copr of Sicxaus, H. Shedden, 
Liverpool. 
Rotter Mitt Macuivery, Messrs. Diener and 
pola Liverpool. 
5878. Avromatic Evecrric Switcs, J. Radcliffe, East 


ord. 
= Box Cabinet for Hoipixc Books, D. Bryce, 


iw. 

5880. Va_ve Gear, C. H. Benton, London. 

5881. Toot-HoLpers for Latues, J. Y. Johnson.—(@. 
Armstrong, United States.) 

5882. Foc Sienaiine, E. H. White, London. 


5883. Swrummsc Macuixe for TorPEpo Wanrranke, R.. 


W. Rundle and T. Allen, London. 

5884. THERMOPILEs, H. W. Cook, London. 

5885. Insecror, H. Long, London. 

5886. Auromatic Gas Heatinc Apparatus, J. Hum- 

, London. 

5887. Manirotp or Heaper for Secriona, Sream 
Gewerators, &c, W. Fairweather.—(7hke Babcock 
and Wilcox Company, United States. 

5888. Wrest Puovs for Musica, Instruments, J. 
Semple, ey 

5889. Om, , Lames, 8. P. and W. P. Catterson, 
London. 

5890. Latcn Mecuawism of Locks, J. Bates and R. 
Hughes, London. 

 % — Weicur Larcs, E. and J. M. Verity, and 


q Ss, 

5892. L_y ~~ Gear for VessEe.s, H. E. Newton.—{C. 
H. D. Sincennes, Canada.) 

6898. CovpLines for comer Wacoss, W. Anderson 
and D. Laughland, 

5394. Corrine Paste- en __ Boxes, H. Gardner.— 
(J. Scherbel and 1. Remus, Saxony.) 

5895. ProvecTites, B. J. Capel” and D. G. Ginn, 
London. 

5896. Froo-pap for Horses, J. Y. Johnson.—(A4. C. C. 
Robert, France ) 

7. Borers Heatep by Gas, L. W. Leeds, London. 

5898. Gas KitcHen Ranoes, H. C. Turner, London. 

ss — for Movutpriye Freep Cake, &c., R. Sizer, 


on. 

5900. AscerTaininec the StreNcTH of — ws SPRINGs, 
G. Cornioley and E. H. »! 

5901. Wassine Macatves, W. Nevill, London. 

5902. Fine Extiscreve, C. Wi Lon 

5903. Conveyine a Sarety Love in Caszs of Fing, C. 
ann London. 

. FIRE Grenape, C. Wells, London. 

. Frre Grenape, C. Wells, London. 

. Fire ExtToxeuisHixe Lamp, C. Wells, London. 


ComBrnaTION Fire GRENADE, C. Wells, London. 
Tutinec Beer Barres, &., J. C. Walker, 


don. 
5909. Roap Veuic.e, D. Albone, London. 


let May, 1886. 


5910. Matexiats for Respirators, J. G. Lorrain, 
London. 
5911. Peur Hats, F. W. Ashton, Manchester. 
5912. Pencit SHARPENER, W. Appleby and T. Wood, 
ester. 


Manch: 
5913. Vice, G. H. Wells, London. 
5914, FURNACE Bars, R. A. Wilson, Manchester. 
5915. Propuctne HeatrNe and Ittumratine Gas, W. 


8. Suther! 
zs, 8. Bott and C. Homer, 


land, Liv 

5916. ~ oe Kors or 

5917. Gomes, &c., Dossy Horses, J. Broxup, 
London. 

5918. Wrincinc Macurg, J. and J. Scott, oy 

5919. CANDLEHOLDERS, &c., C. Wood, » Birmingham 

me — for Szcurtne VELOcIPEDEs, H. Kelly, 


5921. Sawrtary Dustein, R. T. Macan, London. 

5922. Opzn-work Borper in Towers, R. H. Reade, 
W. Kennedy, and T. F. Bell, Belfast. 

5923. Maxrya CLtoe Biocks and Soxes, R. J. and C. 
Jones, Lancashire. 

5924. Stee. and Incor Iron, F. J. R._ Carulla, London. 

5925. Covpiinos for Rar:way, &c., Carrtaces, W. B. 
Brough, London. 

5926. Straw Sewinc Macarnes, J. H. Johnson,—{ The 
ans and Gibbs Sewing Machine Company, United 

tates. 

5927. Sreps or Lappers, J. Strick, London. 

5928. Workino MacHINes on {BoaRD of STEAMSHIPS, 
C. Henderson, Glasgow. 

5929. DIAPHANOUS and AIR-TIGHT Parser, J. Collins, 
Lendon. 


5930. CHEMICAL acta for Destroyine Lysects, 
T. Terrell,- 

5931. Weiontne Gaam, &c., W. B. Avery, London. 

5932. RUNNING and BURNING Worx of a MAGNestum 
Lamp, Messrs. H. Heine 

5933. GAPPING or Lanprnc Satmow, &e., E. L. Berthon, 
London. 

5934. CoLLapsiBLe Boars, E. L. Berthon, London. 

5935. Corrine Fites and Rasps, R. Denison, London. 

5936. CompLete Poaerrication of PERFUMES, E. 
Edwards.—(B. A. Viteau, France.) 

6937. CLostne and Orgewre Tins, J. bor London. 

5938. — CoLovrixe Marrers, "R. and W. Barringer, 
and I, H. Wallis, London. 

5939. Twist Lace Faxrics, J. Coxon, London. 

5940. London. 


NES, P. Gannon, 
5941. Preparation of Frerous VEGETABLE SUpsTaNces, 
W. Saunders.—({R. H. Collyer, United States.) 
5942. Door Sprinas, F. Stent, London. 





5953. IMPLEMENTS for Wasninc Carriaces, &c., D. 
Butterfield and G. A. J. Schott, Yor! 
5954. Constructine Winpows of Carriacgs, W. Broad- 
[= and S. Washington, Manchester. 
5955. Seaweep Barn Guoves, R. Galland-Mason, 


las. 
956. a Mecnanism of Bac Frames, J. B. 
Brooks and J. Holt, Birmingham. 
5957. CLoTHEs-Pres, J. Wi 


ngbam, 
. Mettine CaLpRONs, B.D. Healey, Liverpool. 
oy Sream Furnaces, H. C. Paterson, Glasgow. 
5961, Stanp and Action to WEIGHING MAcHINES, J. 
ner, London. 
5962. IycanpEscent ELecrric Lamps, T. J. Handford. 
—+{B. H. Johnson, United States.) 
5963. Puriryine Water, W. Cotton, Peckham. 
5964. Demusouns, &c., J. F. A. Héper, London. 
5965. Preventinc Knoss Getting Orr Sprxpies of 
J. Kaye, London. 
5966. Sups’ Sipe Licuts, W. Chadburn, Liverpool. 
5967. Bowts Emp.oyep in CaLeNDERING, J. Rigby and 
J. E. Rigby, 
5968. Suspenpinc Carriaces, R. C. W. Horsley, 


5969. Extractine Four Arr, &., from Buipres, J. 
, London. 

5970. Sree, Wire Ske.eton and Sprixc Hass, 8. 8. 

5971. ELECTRICAL Batreriss, &c., A. W. Armstrong, 


5972. Reconstruction of Frames and Runners for 
Parasois, é&c., A. A. , London. 

5973. TsNONING ‘APPARATUS, 3. Grant, London. 

5974. nn a A. J. Boult.—(C. Rakenius and Co., Ger- 


-) 
5075. « v , A. J. Boult.—(A. Grasset and A. C. 
Mallat.) 
5976. SrRaw-BRUISING AppaRaTus, J. Good and R. 
Gam 


ion. 
5977. Bortnc-our Cyriuxpers, C. H. Binney and R. C. 
Iiford. 


5978. Propuctinc ORNAMENTS, LETTERING, &c., on 
Guass, &c., F. Winterhoff, Hamm 

5979. INCANDESCENT ELECTRIC Lamps, B. J. B. Mills.— 
(W. Holzer, United States.) 

5980. ApsusTaBLE Borine Toot, T. R. Shillito.—(J. 
Uhile, Germany.) 

5981, FoLp-uP p, F. W. London. 

5982. REGISTERING WEIGHING Macurves, W. B. Avery, 


London. 

5983. Liresvoy, A. Smith, G@ 

5984. Dress, H. Cholmondeley- ell, London. 

5985. APPLYING ianeorr te ILLumiative and 
other Purposes, M. McMullin, 

5986. Incanpgescent Gas BURNERS, M. Bauer.—{J. 
Pintsch, Germany.) 

5987. Composition for Dressinc Corton, &c., E. 
Edwards.—(C. Welt, France 

5988. VELocIPEDEs, E. "Edwards. —(B. Lhoest, France.) 

5989. FasTenine the GirTH or BELLY-BAND of a SADDLE 
or Harness by a Sprine, F. Loeb, London. 

5990. Srraps or Betts, N. —_——— Wiik., 
am! Nachfolger, German: my) 

5991. Tres, Bricks, &c., J. H. and J. Edge, London. 

5992. CHaFrr- CUTTING APPARATUS, J. , Oliver, London. 
ELECTRO CLL, 


5993. H. J. 
Haddan.—{Z. “pried and B. Iecovits, », Austria.) 

5994. PresEervine TimBer, G. Mancion, London. 

5995. RoLier for Movixe 10 Wascmte, J. 8. E. Ellis.—(C. 
H. Slatyer, Sydney. 

5906. INSTRUMENT for ca Down Coast Lixgs, &c., 
G. F. Redfern. G. J. Stang, Norway.) 

5997. Fret Sawinc MAcHIxE, M. D. Wischker, London. 

5998. Hosiery, J. H. Cooper and G. Blunt, London. 

5999. CracuLarn KniTTixe Macuixes J. H. Cooper and 
G. Blunt. London. 

6000. Propuction of Para-RosaNILin, &c., H. Baum, 
London. 

6001. Propuction of CHLoripe or Bromipe of Nirro- 
BenzyL, H. Baum, 2. 

6002. — Sree. Converters, &c., W. Perrott, 
London 

6008. ExveLore Houper of Cuarx of an EnveLope 
Maxixe Macuryg, T. J. Denne, London. 

6004. Lars for Boxes, 8. C. Allibone, London. 

















SELEOTED AMERICAN PATENTS. 
(From the United States’ Patent Office oficial Gazette.) 





337. 042 ARMATURE FOR DynaMo-ELECTRIC MACHINES, 
. Fovee Bain, Chicago, Ill.—Filed September 25th, 
885. 


Claim.—(1) In combination with an armature for 
0-electric blocks or cheeks 








coils wound upon the cheeks, whereby the latter are 

held in without additional devices sub- 

stan’ as described. (3) An armature for dynamo- 

electric pebtadhers, oe ofa —_e with 

o— material betw: io ae 
igs blocks ediwete the genera’ coils hela 

= in place by portions of said coils, subs 


— aan Hypraviic Ram, Adolphus Baer, Zurich, 
Switzerland. —Filed December 12th, 1885. 
Claim—(1) In a ram the ination of a 
water chamber, a valve seat anounpel at the discharge 
end of the chamber and having un outwardly pro; 
ing guide frame formed with an inner smooth long. 
tudinal bearing and an outer screw 
longitudinal bearing, a , or a valve having 
a stem 4 the bearings, and ey ~ 
pe cet manos A ge ny em fe 


hevinges/motebsed |S: 
ter end, the stem chain 





g in the sleeve 
with its disc bearing against the outside of the disc, 








around the stem ond held between the discs, as and 
for the own and set (3) In 

ah com, the combination of a water chamber 
har 9 wbvo anes at its at ab formed witha 
, an air cham! ving an anes and 


coousedl over the valve seat, a aoe py pe th its 
enlarged lower portion in the bearing of the seat and 
having a ed middle » & yoke having a 


bearing in its upper portion for the upper end tt the 
stem, a valve upon the stem having an elastic disc 
clamped between a disc upon the shoulder, and a nut 
upon the threaded portion of the stem, and a stop nut 
and a jamb nut upon the threaded portion of the 
stem as and for the purpose shown and set forth. 


337,154. Fivrerine Device ror Feep WATER Pipes, 


John Heath, Ja: ille, Wis.—Filed September 30th, 
885. 

Claim. — The combination with the pipe section 

having the drop chamber and the interior der a, 


of the cylindrical strainer having the seating flange 
3371S4 


WMA’: : 
> Wy 


Whi 


Wo 


= 
N 
‘ 
NS 


Wy 





and its strainer end projecting into and overhanging 
the drop chamber, in line with the flow, whereby it 
will constantly shed the dirt and be washed in wash- 
ing out the sediment chamber. 
337,199. Exrension Evecrrouier, James 7. Robb, 
New York, N. ¥.—Filed September 26th, 1885. 
Claim.—(1) Tn an electric light fixture, the combina- 
tion of a s tube or body, a tube sliding 
therein and carrying the ay! conductors within said 
sliding tube connected with the lamp, flexible con- 
ductors attached to said sli tube and connected 
with the conductors thereby, a chamber 
above said ~~ tube for concealing said flexible 
conductors, and a frictional device for holding said 
sliding tube at any desired point in the stationary tute 


337199) 





887.000. Hypraviic AIR Coupaamen, 


William 
homas, Jersey City, N.J.—Filed October 2nd, 1885, 
Claim. —(1) In a hydraulic air compressor, substan- 
as described, the combination with 
or po Sr ddota double-acting water inlet valve, 
substantially such as H, arranged to open one eduction 
port to the water under pressure and the other eduction 
to the with eduction tubes m ml 
from said ports to the tops of the vessels, and 
water exhaust valves, u, in the bottoms of the vessels, 








arranged and eeeuties ey as shown and 
dezeribed. (2) In prema Pa ir compressor, the 

combination =a oe iternately filling watered d 2, 
of the te code valve 


Hy having linder i, open 
air at the BE, En 2 eee Opes et 
ports o of! ends, platens 8] u 
cbcke ts said ports to the tops sen fe 
Cplinder, air outlet valves sin the tops of the cylinders 
ani water exhaust valve u, in the bottoms of the 





837,212. SrarLe Houpino Imptement Charles B. van 
Dusen, a, N.Y.—Filed June 15th, 1885, 
Claim,—As an improved article of manufacture, the 
herein described device for holding and driving = 
consisting of a shank or handle, one end of whic 


3322'2. 





adapted to receive the blows of the driving imple- 

ment, and, the opposite end is provided with a recess 

adapted to hold the staple, an 

recess across said first recess and at right angles 

eae, substantially as and for the purpose set 

or 

337,388. Apparatus FoR TRANSFERRING Gray, &c., 
Alexander B. Fernald and David T. Lawson, Jersey 
City, N.J.—Filed January 21st, 1885. 

Claim.—In a device for conveying grain or other 
material, the combination, with the yt inlet pipe 
or tube, of a surrounding pipe or tube forming a jet 





orifice for the compressed air or gas by which the 
grain is lifted, said pipes or tubes being elongated or 
— in — ‘at the point of discharge, substantially 
as di 


337,443. Stream Evecror, Louis ~ saeny Philadelphia, 
Pa.—Fil v7 ae 10th, 1885. q 
Claim.—{1) In an ejector or syphon pum: pores * a 
steam nozzle, a combining tube, and a disc tube, 
a passage forming a communication between the dis: 
end of the instrument and the combining tube 
at a point between the end of the steam nozzle and 
the smallest bore of the instrument. (2) In a syphon 
pump or ejector, the combination of the steam nozzle, 
the mixing tube provided with a — opening at an 
intermediate point in its length, the diseharge tube, 
and a channel G, forming an external na Ra 
between the opening in the combining tube and the 
delivery side of the apparatus, and a valve for closing 
said passage. (3) In an ejector or jet apparatus sub- 





stantially such as herein described, the combin ition 
= oe erly Rng the C--. tube i 
inunfesting ‘with the ‘delivery end hy eit 
a Re 
angular or equivslent form at the outer — the lock- 


ing eon jeed Lye. substantially as 5) 
the setedie a a as ee. the revel cap t+ The 


the ge poe cap ¢, ee ae 
a, and confining the washer, subetantially as 


337,548. Gram Dritt, Mileden Wonser, Kingston, 
ai sag is contain, wh 
im. na com 
the frame of the machine and a series of circular 
rotary cutters, of the shaft E, having inclined sections 
to receive the hubs of the said cutters, and a support- 


and adj echanism, su! a as herein 
pn Sans and descrfbed, whereby the inclination of the 


said cutters can be ily adjusted, pnt be poe (2) 
Ina grain drill, a shaft having a plurality of 


bearing 
sections ed at oe my bstantiall. 
as set forth. (3) In a grain drill, the shaft E, made 








DS 











+ © 


substantially «s herein shown and described with 
inclined sections parallel with each other on each arm 
of the shaft and inclined in reverse directions upon 
two arms of the shaft, as set forth. (4) a combina- 
tion of a rotarily adjustab.e shaft ng bearings 
arranged at an incline or angle to its axis “f ovations 
cutters journalled on said inclined 

adjustable supports for said shaft, whereby 


eee ae one tS 
at a common depth with position or inclinstion 
substantially as set forth. 
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LITERATURE, 


Eléments de Statique Graphique appliquée aux Constructions, 
First part by H. Mutver, Breslau ; translation by T. Szyria. 
Second part by T. Seyric; with an Atlas containing twenty- 
six plates in 4to. Paris: Baudry and Co. 1886. 

Vortrage téiber Briickenbau. By Dr. E. Winxter. Theorie der 
Briicken I, Third edition, Vienna: Carl Gerold’s Sohn. 
1886, 

Tue last twenty years, perhaps more than any former 
riod, are distinguished by a great progress in the 

art of calculating the stability of structures, The appli- 
cation of the laws of the equilibrium of forces and moments 
to the solution of statical problems, the use of the polygon 
of forces, and the theory of elasticity as applied to them, 
was to some extent known before; but the development 
of sages and algebraical methods for the calculation 
of the continuous girder and the arch, the application of 
the principle of virtual velocities to the calculation of open- 
frame structures, and the successful investigations into the 
bending strains at fixed connections belong to this period. 
In this direction much greater results can be recorded 
than in the oeeey into the strength and duration of 
structures, or into the forces which act upon them. It is 
sufficient here to allude to the forces of a railway train in 
motion, to the vibrations transmitted through the founda- 
tions of a structure from without, to the molecular changes 
in parts exposed to vibrations, to the pressure of the wind 
the pressure of the earth upon retaining walls, and to 
the question of the factors of safety. The obvious reason 
why these investigations have not kept with the 
improvements in strain calculations is, that they can only 
be conducted by experiments, some of which require 
costly arrangements for the accurate measurement of very 
minute changes of form, while others must be extended 
over a considerable space of time. 

The above-named two books, however, deal only with 
the strains in structures. The treatment in the French 
book is graphical, while in the German book the algebraical 
is predominant over the graphical treatment. e gra- 
phical method, developed almost to a science by Culmann, 
was hitherto applied only to a small extent in France, 
and the present book—which is partly a translation from 
the German, partly an original treatise by M. Seyrig on 
continuous girders upon Culmann’s method — is 
published with a view of making the graphical method 
palatable to French engineers, We do not intend to predict 
the result of this experiment, but we venture to think that 
its success would not be altogether free from the fault of 
directing ordinary capacities into a groove. All graphical 
solutions of a higher order are derived at present from 
algebraical analysis; but when the methods are once 
established their application becomes a matter of routine, 
and the derivation is easily lost sight of. One of the 
reasons for this being so is that very little resemblance 
exists between the solutions of various problems—for 
example, those of the continuous girder and the arch—and 
another reason, connected with the first, is the difficulty 
of varying a method which has been built up with great 
ingenuity. The algebraical solution, on the other hand, 
always begins with the same fundamental formule ex- 
pressing the conditions of elasticity irrespective of the 
form of the structure. Great resemblance exists between 
the various problems of the continuous girder and the 
arch, while in matters of detail a t many ways lead to 
the result. Consequently the derivation of any particular 
method is not easily lost sight of, and any who is 
accustomed to algebraical methods finds less difficulty in 
the treatment of an exceptional case than he who is in 
like manner accustomed to graphical methods. French 
engineers, whose minds are trained in strictly scientific 
analysis more than in the use of ready-made rules, will 
therefore, perhaps, not adopt the graphical methods to any 
large extent. 

n Germany Culmann’s teachings have found a fertile 
soil in the craving for everything that is novel, and the 
number of his Seshelen is legion. Some of the most 
eminent expounders of the theory of strains in structures 
are prominently graphicists, while others have found it 
necessary, apparently in deference to the spirit of the time, 
to give graphical solutions after having completed the 
slethoatedl treatment. Thus Dr. Winkler, in the new edi- 
tionof his “ Vortriige iiber Briickenbau,” adds two chapters 
on the graphical treatment of continuous girders, while in 
the principal portion of his treatise graphical figures are 
only used for illustrating the analytical process or the 


results. 5 
The first of the two parts of the French book is by 
ivided into five sections. The 


Miiller-Breslau, and is 
first three sections contain the — method of the 
e theory of the polygon 


composition of forces in a plane, t 

of Seow, and of the funicular polygon, the curves of 
moments and shearing forces in a beam, and the construc- 
tion of strain di s for systems composed of bars, 
such as trellis 7m a of various forms for bridges and 
roofs. The problems, explained in very clear language, and 
illustrated by numerous excellent diagrams, composed o 
black, red, and blue lines, are generally treated for given 
arrangements of the load. ft is characteristic of the 
sa pare process that a separate strain di is drawn 
or every arrangement of the load; and in order to 
find the maximum strain for any one bar, ae 
value for its strain would have to be selec from 
the various diagrams by comparison. But as all the 
forms here treated are such that the maximum strain 
in any flange bar is produced by the total load and 
the maximum strain in any web bar by a one-sided 
load, which is not the case in some other forms, it is not 
necessary to complete all the diagrams, and a way is also 
shown how one particular diagram constructed upon an 
abutment pressure equal to unity, may be used for the 
determination of all the maximum strains in the web-bars. 
In a treatise on graphical statics it would be unfair to 
expect to find also a treatment of other methods, especially 
the method of moments; but as it isa matter of controversy 
whichof the two is the simpler one, an allusion toits existence 
might have been justifiable. The advantages of the latter 


are that the determination of the most unfavourable 
arrangement of the load for any given bar can be made 
direct from the diagram of the structure, even if that 
arrangement is more complicated than in the forms here 
treated, and that one equation of moments for each bar 
gives the result for the maximum strain in it without the 
ban pe with other strains, A disadvantage of the 
method of moments is that sometimes the fulcra upon 
which they are taken lie far outside the diagram of the 
structure, In these cases a reduction of the scale becomes 
necessary, which is perhaps less convenient than to make 
use of the graphical method of decomposing one force into 
three others of a given direction. It should be remembered 
that both methods can only be applied to statically deter- 
mined systems of bars, z.¢., those which can be divided in 
two parts by cutting through not more than three bars. 

The fourth section treats of earth pressure on retaining 
walls. In the simple case of a retaining wall with a plane 
back, the direction of the earth pressure against it at the 
moment when slipping occurs is determined by the angle 
of friction, and the position of its resultant by the assum 
tion that the pressure increases in proportion to the dept 
Assuming that the surface at which the earth divides— 
the slipping surface—is a plane, the pressure of the under- 
lying earth upon that surface is determined to the same 
extent. These two forces, not yet determined as to 
magnitude, are held in equilibrium by a third force, 
namely, the weight of the slipping prism, which is vertical, 
and passes through the centre of gravity of the prism. If 
the angle of friction 3 is smaller than the natural slipping 
angle of the earth p slipping does not take place ; there- 
fore, further conditions for the state of equilibrium at the 
beginning of movement are that 3 be a maximum and that 
i=~a e —- is to find the position of the slipping 
surface, which fulfils this condition, and the one that the 
three forces, as described, pass through one point. The mag- 
nitude of the two pressures are then determined according 
to the weight of the slipping prism by means of the triangle 
of forces. The problem is essentially a geometrical one, 
more particularly one of the geometry of position ; and, 
in fact, all writers upon the subject have treated it thus, 
namely, graphically; for example, Poncelet, Scheffler, Ran- 
a Vaillant, Rebhann, Winkler, Mohr, Weyrauch, and 
others. 

The present treatment by Miiller-Breslau, resembles 
most that by Rebhann, but is in many points original. For 
comparison a chapter is added on Rankine’s “Theory of 
Earth Pressure.” It may here be mentioned that Dr. E. 
Winkler, not long ago, made a valuable contribution to 
this inquiry by an essay on the graphical determination of 
the earth pressure upon polygonal and curved surfaces of 
retaining walls (Centralblatt, 1885, p. 73). This section 
closes with a chapter on the stability of retaining walls. 

The fifth section is a novelty, inasmuch as the theory of 
elasticity is applied for the first time to stone arches, while 
formerly it was usual to solve the problem by arranging a 
possible curve of pressure in the most favourable way 
about the central fibre of the arch. Although Ran- 
kine, Bresse, and other early writers on the theory of the 
elastic arch, did not, to our knowledge, exclude the stone 
arch from this theory, it is satisfactory to see the 
importance of the innovation clearly pointed out in 
so able an essay as the one before us. The only 
fault we have to find with it is that it appears under 
the heading of “Elements of Graphic Statics,” while 
in point of fact the treatment is an algebraical one, with 
graphical illustrations. We also venture to think that if 
the author had made the elucidation of the theory his real 
aim instead of the demonstration that it is capable of a 
graphical illustration, he could have treated the subject on 
a much wider base within the same space, and perhaps 
with still greater clearness than he has now done. As it 
is, he is compelled to admit, after adjusting the general 
theory to graphical requirements, that it is accurate only 
for very flat arches; and when he treats of an arch bridge 
of more than one span he passes in silence over the fact 
that the adjoining two pressure curves are influenced by 
the elasticity of the pier. A graphical solution of this 
influence is possible; but, in our opinion, it is, so far as 
hitherto stated, much more complicated than the alge- 
braical method. 

The second part of the French book by M. T. Seyrig 
is devoted to an analysis of the bending moments and 
shearing forces in continuous girders. The method, which 
is graphical, sets forth the equation of the elastic line, as 
derived from the formula for the radius of curvature and 
from the law of the change of angle of two sectional planes 
across an elastic beam acted upon by bending moments in 
the same way as is done in the algebraical method. In 
the latter an expression is then deduced for the angle or 
for trigonometrical tangent of the angle, which the geome- 
trical tangent on the elastic line at the supports forms with 
the horizontal ; and as this angle is common to two adjoin- 
ing spans, two such expressions form an equation, the 
number of equations being equal to the number of inter- 
mediate piers. The bending moments which appear in 


f | these equations as unknown quantities are then determined 


by a simple calculation. In the graphical method we are 
invited to imagine the elastic line to be a thin string sus- 
pended from the piers, ze. a funicular curve or polygon, 
which is loaded by momenés and held in position, not by a 
horizontal force, constant from end to end, but by an 
expression containing moments of inertia and other quan- 
tities which may be constant, but which generally are 
variable along the line. This expression, named z’” by 
Culmann, plays an important in graphic statics, 
and, as may be —— is a great stumbling- 
block to the beginner. In time, however, he becomes 
used to it, and may think he understands it, or he 
does not think and works by rote. In place of the equa- 
tions in the algebraical process we have here also the con- 
sideration that the tangent on the elastic line at the sup- 
ports is common to two adjoining spans, but in place of 
their solution we have a geometrical process derived from 
the geometry of position. The whole process is ingeniously 
contrived, its accuracy is sufficient for ordinary require- 





ments, and is to a great extent insured by the way in 


which it furnishes its own checks; but as the author of the 
present essay points out—p. 281—the exactitude of draw- 
ing must be rigorous, When the diagram is completed it 

ves on one sheet of paper to those who are initiated 
into this particular treatment a complete picture, although 
a complicated one, of the whole process and its results. 
The author proceeds gradually from the problems of one 
span under different modes of fixture and different posi- 
tions of the load to those of two, three, four, and five 
spans with reference to beams of varying cross section and 
also to the curves of influence for moments produced by a 
travelling load. The explanation by word is clear and 
elaborate, and the illustrations by diagram are satisfactory 
in every respect. 

Near the end the author introduces the problem of an 
originally straight girder laid upon supports of different 
level, and illustrates it by two examples, viz., one where 
one of the four supports—a high metallic pier—is subject 
to an appreciable change of level in consequence of a 
change of temperature, and another where the girder, 
serving temporary purposes, had to be lowered on its 
— by an intermittent operation. The process of 

alculation is also graphical, and it is shown that no par- 
ticular difficulty is encountered. This is quite true, and 
we think the author, in introducing this problem, has made 
an important addition to his treatise on continuous girders; 
but when he says that the process is expeditious, compared 
with the algebrical calculation—p. 312—that Clapeyron’s 
formule cease to be applicable if the level of one of 
the supports is changed, and more general formule 
must be resorted to—p. 342—and again, that Clapey- 
ron’s formule require supports of equal level—p. 352— 
we may be allowed to remark that in Clapeyron’s 
formule, as they are usually stated, the tangents of the 
angles of the elastic line at the supports have already 
been eliminated, and that nobody is prevented from usin 
them in their previous form. The tangent, multiplied 
with the adjoining span, need only be added to or 
deducted from the , 2c of level, and the equations 
are then as easily solved as if no difference of level 
existed. Molinos and Pronnier—“ Ponts Métalliques,” 
Paris, 1857—in their explanation of Clapeyron’s ingenious 
method indicate this treatment — p. 39—but as, on account 
of the rarity of such cases, an example is not given, it may 
be proper here to make clear what we mean. 


mM’ m" 




















We write directly from this sketch: 
ee M’, Pi & . 
=f ' funct. (=P) dz 


Y M’, M”, p,, : : 
=f * funct. (ay) de 


inn ft MW, M% p< ‘ 
=f: * funct. (Sey) dz 


=f! funct. (= 5") dx 


We have written these equations in the genexal form, 
not specifying the mode of loading the beam or in what 
manner its cross section may vary from end toend. The 
expressions on the left side of the equations represent the 
vertical distances between the ends of the tangents and 
the supports, and it is assumed that these are small com- 
pared with the spans. Besides its simplicity this treat- 
ment has the advantage that problems of the nature of the 
first example—p. 343—can be solved without great trouble 
with due re to the depression of the supports under 
the load. These depressions would be stated as functions 
of the compressibility of ‘the piers and the pressures upon 
them; the latter would be simple functions of M’, M”, 
pandc. This, applied to our case, would give two more 
equations. Before any particular loading is taken into 
consideration, the six equations could be reduced to two ; 
and from this point the operations with the various cases 
of loading would be nearly as simple, if the original straight 
beam rested upon elastic supports of different level, as if 
it rested on rigid supports of equal level. 

Attempting to do this graphically, the author would not 
encounter insurmountable difficulties ; but it would become 
evident that the algebraical process is the simpler of the two. 
Cases where the graphical method can at present be applied 
conveniently occur principally in class rooms, and in the 
design of a few t: of actual structures. In practice the 
structures to be designed have a much more varied form, 
and questions frequently arise which either cannot be 
solved graphically at all or only with difficulty, and it is 
therefore important for the designer to have a method at 
his fingers’ ends which will serve him in all cases ; and 
such, in our opinion, is the algebraical method illustrated 


eS ; 
e have already alluded to Dr. Winkler’s book. Being 
already known by two former editions as a work of first 
importance on the statics of structures, it need only be 
referred to here on account of some valuable additions. 
These are a method of lines of influence generally and its 
application to special cases—e.g., to continuous girders; a 
theory of continuous girders supported by elastic struc- 
tures, for example by an elastic polygon ; a chapter on the 
deflections of girders ; also one on the determination of the 
uniformly distributed load, which corresponds to a system 
of concentrated loads ; finally a paver tx, ena athn? oi the 
continuous girder. 

The analysis of the conditions of the elastic line is 


c, — 0, tan. ¢, 
¢, +c, +1, tan. a, 
c, +c, +1, tan. a, 


—c,—c, +, tan. «, 





treated in the most general way, having regard to the 
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influence, not only of the bending moments, but also of 

the transverse strains and the modulus of elasticity for 

shearing. It is then shown that usually this influence is 

very Ege and that for practical purposes it may be 
ored. 


In the chapter any a continuous girder suspended 
from an elastic polygon, this problem is first solved without 
taking into account the vertical deflection of the polygon 
in consequence of the elongation of its but at the 
end a more accurate theory is given which takes it into 
account. In this, as in an respects, the new edition 
contains more ing inquiries into the conditions of 
elastic and statically undetermined structures than the 
former editions; and although it may be doubted whether 
these inquiries are essential to the requirements of practical 
engineering, we can confidently assert that now and then 
cases occur in practice where such questions appear in the 
foreground, and that those who el with them are bound 
to appreciate these more accurate theories if only with a 
view to estimating the probable errors of the calculations 
which are necessary. 

The style of writing is masterly, and the arrangement 
of the chapters is sufficiently clear to enable the reader to 
form without difficulty an idea of the contents of the 
treatise. Great care has been taken with respect to the 
symbolising letters, each of which has its distinct significa- 
tion throughout the volume, being in accordance with that 
given to them by most authors of the present time. In 
order to make the form in which the subject is moulded 
still more plastic to the eye, a variety of type orders is 
employed as well in the symbols and their composition 
into formule as in the explanatory text. The diagrams 
and sketches—the latter often in strong ration of 
the conditions which they are intended to illustrate—are 
highly impressive, and are carried out in an unusually 
artistic style. 








THE EFFECT OF INERTIA IN THE STEAM 
ENGINE. 


Is our report of the discussion on Mr. Coles’ paper, read 
before the Institution of Naval Architects, we alluded to a 
diagram supplied by Mr. Macfarlane Gray, which we now 
reproduce below, and commend to the attention of our 
readers. Mr. Gray stated that the indices in the expression 
yp’ = constant, given by Mr. Coles, were probably quite reli- 
able, although different from what are commonly used. He had 
lately been setting out adiabatic expansion from 100 lb. pressure 
steam, and found that the drawn curve closely agreed with p* v7 
= constant. He also alluded to the investigation given by Mr. 
Coles for the effect of the inertia of the moving parts. He thought 
it unnecessary to complicate the problem with trigonometrical 
expressions. There is asimple way of arriving at the inertia 
effect, including the effect of length of connecting rod is, when the 
connecting rod is the usual length, four cranks. Let A E G be 
the crank circle. Set off B F = } of 
the crank and describe the arc F D 
from the centre A. The inertia effect 
when the crank is,say, at H is the same 
as if H K were a vertical crank, R, 
making the same number of revolu- 
tions per minute, the inertia effect is 

2 

then SW, where W is the weight 
of the moving parts. Since 2936 is 
nearly the. square of 54, and 54 is 
very nearly the average rate of revo- 
lutions per minute for marine en- 
gines, it is convenient to deal with the 
problem as for that speed. The dia- 
gram can then be read thus, mea- 

suring the lengths in feet: When 

the crank is at H going down, the 
c inertia effect amounts to H K tons 

per ton of moving weight.. The 
upward force of the steam upon the cylinder cover is then H K 
x W tons more than the downward force of the steam upon the 
bed plate at the same instant. Similarly when the crank is at L 
going down, the inertia effectis K L x W tons ; but its direction 
is now reversed, the downward force on the bed-plate is now 
greater than the upward force upon the cylinder cover. The 
static effect of weight of moving parts can be shown by describ- 
ing another semi-circle from a centre in A G one foot below F, 
or otherwise by drawing the arc F D over again, one foot higher 
up. When the connecting rod is not the four-crank length, the 
curve F D can be drawn thus: Make B C=‘7 of BE, set off B F 
and D E, each the same part of the crank that the crank is of 
the connecting rod, and from a centre in the line A G or that 
produced, describe an arc through F and C, and draw a straight 
line from D to touch this arc. This construction, which is also 
only an approximation, is very accurate. The other construction 
is less accurate, but it is practically sufficient. It is obvious that 
the figures EAFD and EGFD can be read as the force dia- 
grams of the action by which a working engine shakes the hull 
of a steamer. 
_ The algebraic expression for R is— 

Boe2+2% -@-“A)C-# 
zg 2 











where 

a = height of pin above centre of shaft, 

r = length of crank, - 

¢ = |} h of connecting rod, 

s= ee r + 2) my aon distance between the 
crosshead and the crank pin. 

This is not given as necessary in practice, but only to show 

what the approximations represent. 








COMPARISON OF LOCOMOTIVES, AUTOMOTORS, 
AND TRAM-CARS WORKED BY STORED-UP 
ENERGY.* 

In calculating the weight Q of a locomotive which has to exert 

on the periphery of the driving wheel au effort E, the adhesion 

must, first of all, be taken into account. In fact, if a be the co- 
efficient of adhesion in the case of a motor which is supposed to 
utilise the whole of its adhesion, the lower limit of the weight 

Q will be given by the formula 

E=aQ 

De... cb are a ee 


a 
A consideration of another nature will afford, in certain cases, 


whence 


a second lower limit, viz, the specific energy of the motor 
employed. In fact, under normal conditions, for a mean effort 
E, constant and sustained, which a motor must exert, it will 
have a maximum weight Q. What is here termed the “specific 


energy” of a motor is the coefficient e = s measuring the ratio 


of this effort E exerted by the minimum weight Q of the motor, 
this coefficient being fixed empirically. It is evident, @ priori, 
that, for a given motor, the coefficient ¢ has not an absolute 
value, nor is there any intention of giving it one in the following 
observations. There is then a second lower limit of Q given by 


-the formula 


e= 


or i Te ern | 


This granted, a comparison of locomotives and automotive 
tram-cars may be made. 

Let « = the weight in tons of the passengers carried, 

and p = the weight in tons of the empty car ; 

thenp + = 4. 

let r = the resistance in kilogrammes per ton of the car ; 


thenP = iw °” the weight in tons of the locomotive. 


Let R = the resistance in kilogrammes per ton of the motor, 

and i = the rise of a gradient in millimetres ; 

thenE = the tractive effort in kilogrammes at the periphery 
of the driving wheel. 

Let us calculate P : (1) in the case of an independent locomo- 
tive, when we shall obtain 


«| tO) 





E=P(R+#)+q(r+i#).... (1) 

And the lower limit of P will be given either by 
E=Qa=1000Pa ..... (2) 
or by E=Qe=1000Pe .... . (8) 


aseis > or <a, 

In the case of an independent locomotive, there is no need to 
take into consideration the specific energy, because ¢ is < a, and 
consequently the limit of P, determined by the coefficient of 
adhesion a, is higher than would be imposed by the coefficient of 
specific energy ¢. In such acase, therefore, it may be stated that 

1000 Pa = P(R + i) + g(r + 4) 


i lets 
ae P= i000a-(R +3) 
This result shows, as might have been foreseen, that for a load 
q drawn along a given gradient i, the weight P increases when 
the coefficient of adhesion diminishes, and that it only depends 
upon this condition. If it were question of a motor of specific 
energy ¢ < a, ¢ must be substituted for a in this formula and 
the deductions made from it. Preserving the former values, 
let us calculate the minimum weight P of the motor in the case 
of the automotive car. In this case the conditions of adhesion 
do not immediately yield a lower limit of the weight P,, because 
a portion of the weight for adhesion will be borrowed 
from the car and its load, and the proportional 8 of the weight 
q to be utilised for adhesion is not indicated @ priori. Under 
these conditions we shall have 


E = (Q + 1000 Bg) a, whence P, = —=_ _g,y, 


1000 a 
The two limits of P, will therefore be 
. £ 
ad |) 
P= Ek py . (2) 
+ 1000 4 ye Ais 


By introducing these two equations into the calculation of P, 
the proportional 8 may be determined in such a manner that P, 
shall satisfy both limits at once. The minimum value of E as 
a function of the resistances is 

E = (P, + Bg) (R +) + (1-8) g(r +t . (8) 
Combining these equations, 
p= (r + i) (e-a) 
e [1000 a—(R + 4)] + (r + 4) (e-a) 

It follows from an examination of this expression that ecteris 
paribus (1) the proportional 8 is independent of the weight g 
of the car and passengers carried; (2) it increases directly as 
the gradient; (3) it also increases with the specific energy of 
the motor. Knowing the value of 8, we obtain that of P, by 
the expression 

P, = B “4 deduced from (1) and (2) 


f= qa(r + i) arm 
e [1000 a—(R + i) ] + (r +t) (e-a) 
= qa(r + i) 

e [1000 a—(R-r) ]-a(r +1) 
anne ttn Sean piaeetahinaenetion , 1000 a isalwa: 
considerably greater than R-r, so that Seba in ile pedis. 
An examination of the value of P, shows that, other things being 
equal, (1) the weight of the motor increases directly with the 
gradient to be mounted; and (2) it diminishes as the specific 
energy increases. A direct comparison of the values of P in 
the case of the separate locomotive, and of P, in that of the 
automotive car, cannot give a sufficiently appreciable result. 
This ratio is in fact 

P _ e[1000 a~(R~r) J-a(r + #) 


P, @ [1000 a—(R + a) ] 
But, taking © = n, it may be deduced that the less the specific 

energy of the motor employed—that is to say, the more e 

diminishes in value and approaches a—the less is the ratio e 








or P, 








When n = 1, that is to say ¢ = a, © =1. In other terms, 
1 


the automotive car would lose, in this case, all the advantages 
of its lighter motor, but in practice ¢ is always >a. A con- 
crete example will make more manifest the advantages of the 
automotive car. Let it be supposed that— 
p = 1890 kilog. 

2100 kilog., reckoning 30 at 30 kilog. each, 
Ps ag ye ming 30 passengers 
] kilog. 

kilog. 


Wes 


wrsa 
++ 
oes 


a 
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and let us seek the minimum weight P, and also that P, of the 
automotive car fulfilling these conditions. In this case ¢ must 
have a special value; but, to keep within the mark, let 
¢ = 4, though the specific energy of some steam motors does 
not greatly exceed 1. 


+ It is here supposed that the portion of the car's w t+ which con- 
tributes to the adhesi the mi of R kilo- 








* From the Jurors’ Report on the Antwerp Trials of Mechanical Trac- 
tion for Tramways, 





ton, although this val is evidently xcessi The h 
grammes ue 6 ive. yPpo- 
heais is, therefore, unf ble to the automotive car. 








The introduction of these values gives— 
(1) In the case of the separate |(2) In the case of the auto- 


locomotive : motive car: 
= 4 q = 6752 kilog. P,= 3 q = 3808 kilog, 


P, + p = 5698 kilog. 


P + p = 8642 kilog. 
BE = 750 kilog. FE, = 544 kilog. 





P+Pl gy Pit P _ 97) ' 
T Tv 
ae 
oad || 
and Po 197 
P 
P+p a 
—#£ =15l 
Pi+p , 
E » 
= 1378 
E, ‘ 
The preceding figures have been taken by chance, but they 


correspond nearly with the actual conditions of working 
presented by the joe of the Boulevard Botanique, Brussels. 
At a speed of 1°1 metre per second, which is that of a horse 
walking, the motive force exerted by the separate locomotive 
would be 11-horse power, and that of the automotive car engine 
7°97-horse power, for the same useful work. In the Boulevard 
Botanique three horses are required to draw the car. In the 
above calculations the values of R and r are supposed to be at 
their minimum. In town tramways the coefficient of adhesion 
is taken as one-tenth and even one-twelfth. The automotive 
car possesses, therefore, over the car drawn by a separate loco- 
motive the following advantages :—(1) It has a lighter engine ; 
(2) its dead weight is less considerable ; (3) it diminishes the 
ratio of the dead weight to that useful for adhesion ; (4) it 
requires less motive force for a given work. All these advan- 
tages increase with the specific energy of the motors adopted. 
But, on the other hand, the automotive car has the following 
disadvantages :—(1) Mutual dependence of the motor and the 
car—which, however, is greatly lessened in automotive cars 
having engines that may be disconnected ; (2) necessity for a 
turntable or triangle for turning at the termini, one, however, 
which does not exist in the case of all automotive cars. The use 
of a triangle is, moreover, a question of space at disposal, 
Besides, as at Antwerp and Brussels, the drivers of separate 
locomotives often prefer using a triangle to uncoupling, shunt- 
ing, and recoupling ; (3) want of elasticity as variability 
of load. On a railway, where the train is composed of several 
carriages, this constitutes a drawback as great as the use of an 
insufficiently powerfu! locomotive. Ona town tramway, how- 
ever, the case is only the same as that of a tramcar with horse 
traction. At all events, automotive cars are generally able to 
draw an extra car after them; but this leads to an increased 
weight of motor. 

The favourable influence of a high specific energy has been 
shown above. In automotive cars the use of an engine having 
a higher specific energy than that of locomotives would still 
further diminish the weight, and with it the n effort, 
the work, &. In fest, tlds the results obtained for the auto- 
motive car having an engine of the specific energy e = }, and 
seeking the minimum weight P, of a motor having a higher 
specific energy, e = } for instance, 
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Under the same conditions of speed, 1*1 metre per second, 
the work of the automotive car having a specific energy would 
be 6°26 instead of 7°97 horse-power for a given useful effect. 

It is now apparent that the use of steam indirectly, through 
the action of a stored-up force, may be advantageous, hough this 
may have before oxical. In the electric car, 
for instance, the ratio of the dead weight P, + p to the useful 
weight = is reduced to 1°78. This method of traction possesses 
other advantages, as follow:—(1) It suppresses the transport 
of the coal and water necessary for the generation of steam; 
(2) it permits of slack being used instead of non-sulphurous 
coke, which in many countries would effect a saving of 50 per 
cent.; (3) it permits the use of improved engines, which require 
only a minimum of fuel, 








LIVERPOOL ENGINEERING SocreTy.—The usual fortnightly 
meeting of this Society was held on Wednesday, May 5th, at 


. Pain, 
by Mr. J. N. Shool- 
M. Inst. C.E., entitled, “‘ Tidal Works on the Seine, 
and on Rivers,” was read by the author. The river Seine is 
affected by the flow of the tide for about ninety-three miles above 
Havre, of which the upper fifty-two call for no remark. For the 
next twenty-five miles lower down the channel has been con: > 
sadscathy angevved bp mone’ et TW “punden ‘ills <a niatio 
means ° wi rubble 
stone. The result has been to reclaim 20,000 acres of slob lands 
behind these walls, which formerly ae oes of the bed of the 
eotuany, catoen mice lang, Larus the lowest porte of the tai 
: les long, forms the lowest portion of the ti 
Soon after the completion of the river walls, 
sea-borne sand from the coast of Calvados began 
to be felt in the north-eastern part of the estuary, in consequence 
of the river being no longer available. These accumulations have 
ding seawards, till their area amounts to about 
40,000 acres, The tidal capacity of the es' has been diminished 
by one-third, The entrance of the port of Havre is now very 
seriously threatened, the yearly ti in its vicinity having 
amounted for some time past to about eight millions of cube yards ; 
so that the earlier improvement in the navigation of the river 
Seine threatens to be more than counterbalanced by the deteriora- 
tion of its estuary. The reclamation works on the Gironde, the 
Dee, and the Ribble are then briefly described, as also are the 
improvements by dredging on the Clyde, the Tyne, and the Tees. 
The Mersey is then touched upon, and also the effect upon it of 
the several made in connection with the Manchester Ship 
with illustrative examples, such as the Thames and Avon, 
in addition to the preceding, which bear upon the matter in 
question, 





) 





ita ain nee = ona 





May 14, 1886. 


THE ENGINEER. 


869 








THE SCREW ENGINES OF THE 8.8. GREAT EASTERN, 





THE GREAT EASTERN STEAMSHIP. 
No, IL. 

Tue first steps taken by Mr. Beckwith and Mr. Jackson, 
after the consultation to which we referred in our last 
impression, were directed to stopping the priming of the 
boilers, which had gone on intermittently from the first. 
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The boilers nearest amidships were the worst offenders in this 
respect, but they had all ed more or less. The level of 
the water ve seems in them until it sar ne ae 
2in. in Tallow syringes were hunted up and a 
good dose of tnelted tallow was forced into every boiler. 

t is a curious fact, up to the present moment quite unex- 
plained, that if tallow is forced into a boiler working with 
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sea-water at a low pressure it will stop priming, while, on 
the other hand, it will cause a boiler working with fresh 
water to prime furiously. The contents of a small oil-can, 
for instance, pumped into the boiler of a locomotive will 
not only cause it to prime, but will check the generation 
of steam to a surprising extent. The effect of the tallow 
was almost instantaneous, the boilers of the Great Eastern 
began to behave better; water was no longer thrown from 
the oon pipes of the safety valves, which valves all leaked 
more or less, Every connection with the condenser was seen 
to, and about 2 p.m. the engines were tried once more, and 
after some little trouble Mr. Beckwith and Mr. Jackson suc- 
ceeded in catching the vacuum, and the engines were run 
both ahead and astern; nothing remained but to get u 
the anchor in order that the ship might start. She h 
swung only partially to the tide, owing to the counter- 
acting force of the wind; se a hawser was got out from her 
stern and passed to the Empress of India tug, which then 
stood away from her at right angles to pull her stern 
round, wing to the enormous surface presented 
to the wind by the side of the ship 45ft. high out of the 
water and nearly 700ft. long, this would have been a 
difficult task had the wind been strong and the tide weak ; 
but the breeze was comparatively light, and the tide hel 
the tug, and so the great ship swuug slowly round, pointing 
to the mouth of the haven. 


All this time the work of heaving up the anchor was 


‘| proceeding. The anchors and chains of the Great Eastern 


are the largest ever made. That tobe raised now, weighed 
no less than 11} tons, the cable, of which there were 35 
fathoms—or 210ft.—out, is the most colossal chain ever 
made. The iron > the links is 3}in. in diameter, 
each link weighs 701b., and there are five links to the 
fathom, so the weight of the chain is 3501b. per fathom. 
Thus there were outside the ship no less than 5? tons of 
cable and 11} tons of anchor, or 17 tons in all. e cable 
was led to a very powerful steam capstan on the lower 
deck. The capstan is driven by a curious old-fashioned 
engine, with two inclined oscillating cylinders, pointing 
down to the crank instead gin > Steam is supplied by a 
locomotive boiler, with the safety valve loaded to 40 Ib. 
The original funnel of this boiler seems to have dis- 
ap’ ,and that rigged in its place did not perform 
very well. The coal used was Welsh steam coal, re- 
quiring a sharp blast, and this was not to be had, 
and Mr. Freeston, who was in charge of the cap- 
stan, could not get the boiler to keep steam. With 
40 Ib, it was all the capstan could do to get the cable in, 
for there was now a very heavy strain on it due to the 
set of the tide, so the process of weighing consisted in 
getting up steam, winding up as much cable as could be 

t before steam went down and the capstan stopped, and 
then waiting till steam was got up again. It will give 
some idea of the enormous mass of the cable when we say 
that twenty men with double purchase blocks were needed 





to fleet it along the deck from the capstan to the chain 
hatch through which it passed to the locker below. 
Everything is possible to those who can wait, and at 
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CONNECTING ROD. 


5 p.m. on Thursday the anchor left the ground; the engines 
turned ahead; Mr. John, the Milford pilot, took his place 
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on the bridge, and the Great Eastern started on her voyage. 
Mr, John had a very onerous and responsible task. Con- 
cerning the way in which the ship would steer he, of 
course, knew nothing. Everyone on board was satisfied 
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that the tug could do little to avert a catastrophe if 
the ship refused to answer her helm. The weather was, 
however, propitious, and the Great Eastern forged slowly 
ahead, her engines making about 18 revolutions per 
minute, while the fires were being carefully brought on. 
The danger was that if her fires were urged too quickly the 
boilers would start priming, which would bring the 
engines toa stand at once. Mr. Jackson, who had not 
slept for an hour for three days and three nights, seeing 
the ship under weigh, contemplated retiring to get a little 
repose. Mr. Beckwith took ~ in the engine-room, 
watching for priming as a cat does for a mouse, while 
Mr. Jackson himself looked after the boilers. It was 
clear that the engines were very ticklish. The vacuum 
varied in all the four condensers. It was best in the two 
after cylinders, averaging about 22in., and worst in the 
forward starboard engine, which was, as we have explained, 
short of condensing water at first. In this condenser it 
stood at 17in. The pressure was very low in the engine- 
room, because it was ne to open the stop valves on 
the boilers with the utmost caution and by degrees to avoid 
priming. The greatest care was necessary to admit just 
the right quantity of injection water. Too much or too 
little injured the vacuum at once. All was going well, 
however, and the vacuum was creeping up slowly, but 
steadily, when a very curious event occurred in the engine- 
room, which brought the voyage of the Great Eastern to a 
close that day. Sensational a ny have appeared to 
the effect that a steam pipe was burst on the ship. 
Nothing of the kind took place. What did take place will 
be understood with the aid of the rough sketch on 
page 369. 

Messrs. James Watt and Co. were determined to make 
the steam pipes of their engines big enough, the main 
pipe being no less than 4ft. 6in. in diameter. The sketch 
we give is taken from the engine-room platform looking 
forward. The main pipe comes through the engine-room 
forward bulkhead, and hors downasshown. Two branch 
pipes, each about 3ft. 3in. diameter, lead off from it, one to 
the port the other to the starboard engines. All these 
pipes are of wrought iron Zin. thick, single-rivetted. There 
are two flanges, as shown, and further out towards the 
sides cf the ship are two expansion stuffing-box joints. 
The main steam pipe is continued down, as shown, to 
about the level of the starting platform. It is fitted with 
a drain cock and a water gauge, and is intended to act as a 
water trap, and is fitted with a large drain cock near the 
bulkhead, as shown by the small dotted circle. 

About 6 p.m. three holes were knocked in the pipe by 
some cause which we cannot pretend to explain. Their 
position is shown at A. Two of these were very small, 
about lin. by jin., the other was a rent about 3in. long by 
din. wide at the widest part. The pipe was not split or 
ripped, and the holes, which were several inches a 
did not communicate in any way with each other. The 
metal was punched out from the inside as though it had 
been driven out by a bullet. It was at first assumed that 
the metal was pitted and corroded, and had failed because 
it was weak, but there was no evidence that any serious cor- 
rosion had taken place inside the metal, although it wassome- 
what thinned by the action of the drip of a cock above. 
On the contrary, the iron appeared to be of nearly full thick- 
ness and of excellent quality. It was quite bright in the 
fracture, and hard hammering was required to drive the 
ragged edges back in order that a plate might be put on. 
The fracture was not caused by over-pressure, for there 
was not more than a couple of pounds of pressure in the 

ipe at the time. Mr. Beckwith was standing close by, 
but neither he nor any one else received the slightest 
injury. Mr. Jackson, who was in the engine-room at the 
time, ran up and attempted to stop the leak with a swap 
of waste and a timber shore, but at the same moment the 
engines stopped, and the pressure at once ran up in the 
pipe, so that the swap was blown away. There is only 
one feasible explanation, namely, that the boilers had 
primed again, and that a mass of water was driven forcibly 
against the pipe, and had acted likeahammer. This view 
is quite consistent with a well-known theory of boiler 
explosions, originating many years ago with Mr. D. K. 
Clark and Mr. Colburn. The stop valves on the boilers 
were screwed down, and Mr. Jackson and Mr. Beckwith 
at once proceeded to put repairs in hand. In the engine- 
room staff was a boiler maker. On board the Great 
Eastern is a large blacksmith’s shop, with a punching 
and shearing machine; while close by it, we may say paren- 
thetically, is a fine large Whitworth lathe. In fact the 
Great Eastern carries a large plant for repairs. A piece 
of Zin. boiler plate was oh cut to shape, bent in the 
forge, and by eleven o’clock it was screwed on with Zin. 
screw bolts, a sheet of india-rubber being inte 
The shape of the plate is shown by the dotted lines in our 
sketch. When the engines stopped, Mr. John, with the 
aid of the tug and the tide, skilfully brought her into a 
safe position off Great Castle head in the haven, and there 
dropped anchor. 

The tedious process of weighing began early on Friday 
morning, and the ship started once more on her voyage at 
7am. The weather left nothing to be desired, and the 
sea was quite calm. The tide set hard against the great 
ship and she made slow progress. Mr. Strong in his tug 
accompanied the ship as far as the Bishop’s Rock Light- 
house, a point not reached until about 11 a.m. 

The boilers from time to time ag trouble from priming, 
but they were doing better each hour. The scum cocks 
were kept constantly ae. Things improved each hour in 
the engine-room, and the engines ually worked up to 
22 revolutions per minute, and no longer creaked or 
groaned ; there were no hot i e vacuum rose 
to 25in. and 26in. in all the condensers save the forward 
starboard one, in which it remained at about 22. The 
steam pressure got up in the engine-room to about 12]b., 
while it was about 17 Ib. in the boilers, but it was necessary 
to keep the stop valves a little closed on account of priming. 
The tide was so strong off Bishop’s Rock that the ship made 
little or no progress. At last it turned, and the Great 





Eastern began to move—Mr. Strong now left her with a 
parting cheer, and the great ship was left to her own 


resources. Every moment the engines performed better, 
and at last worked up to 27 revolutions per minute, the 
ship going about 5} knots. As the screw was going over 
12 knots, it will be seen that the slip was tremendous, a 
fact which bore unmistakeable testimony to the foul con- 
dition of the hull The day passed uneventfully. About 
10 p.m. a foolish alarm of fire was raised, a fireman rushed 
down to the saloon in search of Mr. Beckwith, shouting at 
the top of his voice that the “stokehole was on fire.” A 
moment’s thought sutliced to show that this was a very 
unlikely place for a fire to occur. When we reached the 
deck we found that Mr. Reeves, the chief officer, had got 
the hose passed along to the midships starboard stokehole, 
but it was not required. The boilers are with felt 
and wood, and a small piece of this had slipped down into 
contact with the upper edge of one of the smoke-box doors 
and began to smoulder; it was pulled down in a minute, 
and the affair was over. This is the origin of the sen- 
sational statement which has gone round the daily press to 
the effect that a fire broke out on board the ship. There 
was no fire, and not a bucket of water was needed. 

All Friday night the ship kept on her way, and in the 
forenoonshe passed theGreat Orme’s Head. In the afternoon 
she arrived close to the bar lightship, and dropped anchor, 
as the tide would not serve until late; and Mr. Edwards, 
the Liverpool a did not think it prudent to take her in 
in the dark. The great ship attracted no small attention 
from the numerous steamers passing and repassing, some 
of which came out of their way to have a look ather. On 
Sunday morning the anchor was once more got up witb 
much difficulty and delay, and the Great Eastern proceeded 
to cross the bar and run up the river. It was blowing 
hard dead in her teeth. Three tugs came out to assist her, 
the Toiler, Ranger, and Brilliant Star. Two of these took 
her in tow while the other stood by. At 9.35 the bar light 
ship was to starboard. Shortly afterwards, as the 
wind freshened, Mr. Edwards availed himself of the ser- 
vices of the third tug. The beach at New Brighton was 
crowded with spectators; and the same thing may be said 
indeed of the shores of the river the whole way up, while the 
ferry steamers were packed as full as they could hold. The 
ship was dressed in bunting from end to end; a flag bearing 
the word “ Lewis” floating from the main-mast head. The 
Victoria Tower was at 12.20, Seacombe at 12.45, and 
at 2 p.m. the anchor was dropped in the Sloyne in a berth 
selected by Mr. Gray, who was present with a 
tug and anchor barge to get her moored. The tide 
was running out very strongly when the anchor was 
let go, and first 35 fathoms of cable were given 
her. As she had a little too much way on her, the engines 
were turned astern slow. They handled readily enough 
now. Then the captain rung to the engine-room “ Stop,” 
and those on board crowded to the bows to watch how the 
anchor would take the strain. The 35 fathoms were not 
long running out; then 35 more were given to her, and the 
big ship slowly went astern. Then down came the com- 
pressors, and the cable rose from the water and stood out 
rigid asa bar for some 40 fathoms of its length. The 
strain was enormous, but everything held. Anything less 
gigantic than the 3}in. cable would have parted. At this 
juncture Mr. Collier, the second officer, came forward to 
ask the captain if he still wanted the engines to go astern. 
It then appeared that from some accident to the engine- 
room telegraph it stood at “slow astern” in the engine- 
room. No wonder there was an enormous strain on the 
ground tackle. The engines were, of course, stopped at 
once, and then a good length of the cable sunk out of 
sight. The episode supplies a capital illustration of the 
enormous size of the ship. No one forward had the least 
idea of what was going on aft, and communication had to 
be maintained between to bridge amidship, and forward and 
aft by a number of men stationed to the word along. 

So ended the trip of the great ship—a trip in a sense 
very adventurous. It was, perhaps, the first time in the 
history of marine engineering that a ship taken to sea 
the engines of which stood idle for twelve years. It 
may be asked, Why were they not overhauled before the 
ship started? The answer is that there is no place at Mil- 
ford to overhaul them; and that one of the objects with 
which the ship made her voyage to Liverpool is to have 
them put in a state of thorough repair for the voyage to 
Gibraltar. She had to use the engines as they were or 
remain in Milford. At one time it was contemplated to 
move her with tugs; but the difficulties and dangers of 
such a course were too serious to be encountered. The 
greatest possible credit is, we think, due to all concerned for 
the safe conduct of the voyage. In Captain Comyn the ship 
has a commander competent in every respect to the per- 
formance of his duties. Mr. Jackson did everything that 
one man could do. As we have said, for three days and 
three nights he never laid down. He fought with diffi- 
culties which would have fairly disco a less ener- 
getic and determined man. To Mr. Beckwith no small praise 
is due for leaving an important business to take care of itself 
for some days, and not only coming himself, but bringing 
his principal foreman, who did good service, with him. No 
doubt love for the old ship, in which he has spent so much 
of his life—he was chief engineer of her since 1864— 
operated powerfully. Mr. Reeves, the chief officer, and 
Mr. Collier, the second officer, worked as hard as men 
could work, not only from morning till night, but all night 
as well; and Mr. Freeston did what man could do with 
the steam capstan. 

A word of special praise is due to both the pilots. Mr. 
John had the easiest work in getting the ship out of 
Milford and round to the Bishop Rock, when his juris- 
diction — ; but wg ty knew nothing ens d her 
steaming qualities, an a very serious nsibili 
on his shoulders, Mr. Edwards, the pate: ilot, had 
the far more difficult task of taking the ship up the river, 
which he accomplished with consummate skill in the teeth 
of a gale, but he had at least learned that the ship really 
would and did steer admirably. We shall not attempt to 
say that any one man did better than another, when every 
man did his duty, and more. The most perfect harmony 
existed throughout the ship—officers and men all pulling 
together with a will, 


Certain deductions may be drawn from the performance 
of the engines, but to do so now would unduly extend 
this article. We shall probably return to the subject in 
an early impression, and say something concerning the 
ieee to be effected in the ship to fit her as a coal 

uw 

We cannot conclude without expressing our sense of the 
courtesy with which Mr. De Mattos placed himself and his 
ship at our disposal during the voyage. Every possible 
— for ok eee was given to us, 
and we venture to think that our readers also are indebted 
to Mr. De Mattos for enabling us to place before them 
particulars of a unique voyage. 

In order to-make what we have written more intelligible 
toour readers, we give on the preceding page a perspective 
view of the screw engines of the Great Eastern slightly modi- 
fied from that given in “Bourne on the Steam Engine.” 
The double bottom of the ship is clearly shown. A A are 
the a ipes; the flanges shown on them are at the 
longitudinal bulkhead, far inside the outer skin of 
the ship. The pipes rise outside this bulkhead, so 
that the discharge through the ship’s side is 9ft. or 10ft. 
higher than the engines, are the condensers, 
C C the exhaust, and D D the steam pipes. At E is 
shown the framing which unites the four valve spindles, 
Fis the steam reversing engine, which consists of a 
cylinder, in which works a piston secured to the bottom of 
a plunger G to equalise the load up and down balancing 
the links, &c., which are very large and heavy. To the tops 
of the plungers chains are secured running over pulleys and 
carrying heavy balance weights, in order to balance the 
gear when cold. This steam gear proved quite useless on 
the trip, as we have already stated. The screw seen at the 
back of oor we aft reversing engine, is incorrectly drawn, 
but it is sufficiently accurate to give an idea of the means by 
which the engines are reversed by the hand wheels, as 
shown. We do not know whether one man was ever able 
to do the work unaided. It is certain that on her trip she 

uired six men at each wheel, or twelve in all. 

e also give two engravings, one showing the air pump 
valves, and the other a single connecting-rod. As already 
stated, the port engines have two and the starboard engines 
one connecting-rod to each cylinder. It is not wonderful 
that the air pumps did rot at first perform very well, 
after standing idle for twelve years. the valves are india- 
rubber fei, besting on grids, 








THE IRON AND STEEL INSTITUTE. 

THE annual meeting of the Iron and Steel Institute 
commenced on Wednesday in the hall of the Institution of 
Civil Engineers, Great George-street ; Dr. Percy, president, 
in the chair. The attendance of members was very small. 
About half-past one an adjournment took place for 
luncheon, the meeting to be resumed at a quarter past two. 
At that time, however, there were only five or six members 
ae and Dr. Percy, after waiting a considerable time 

or the return of those absent, was reluctantly compelled 

to adjourn until yesterday—Thursday—morning. It is to 
be regretted that members appeared to take so little interest 
in the proceedings of their Society. 

The preliminary work done on Wednesday consisted in 
reading minutes and reports and transacting the usual 
routine business. Then Dr. Percy delivered an nagar | 
interesting, and, in many places, amusing address, whic 
was received with great applause. He began by saying 
that there was an abundance of papers to Gi read, 
some of which were practical, some theoretical, but 
all good. Many of them were very short, but he thought 
it would be found that the short papers would evoke more 
discussion than the long papers, because they dealt 
with practical subjects of vital importance, such, for 
example, as the life of steel rails. He then went on to 
deal with research, pointing out that nothing but careful 
investigation could advance our knowledge; and that 
nothing was too small or two insignificant to deserve 
attention, as great results sometimes came from apparently 
very insignificant causes. He might, perhaps, be regarded 
as a lunatic for saying so, but he was strongly disposed to 
doubt that iron was an element, and careful research and 
physical, chemical, and microscopical investigation might 
yet prove that it was not, but a composite body. The field 
of science is now so vast that it is only by specialisation 
that much progress can be made, each inquirer devotin, 
his attention to one or two departments. He sugges 
that cast iron, its material, composition, and peculiarities, 
should be made the subject of special research, and he 
thought that the circulation of inquiries tending to direct 
young men to work in certain directions might do a great 
deal of ; and he would go further, Pe su that 
the Institution might award a medal to the man who did 
the best work. No doubt research was often costly, too 
costly, at least, for the pockets of many young men. This 
difficulty might be got over by paying any one who made 
a valuable contribution to metallurgical science a sum 
sufficient to defray the cost of his experiments, It might 
be urged that this would probably lead many men to 
incur charges which they could ill afford, in the hope of 
winning a prize which they would not get. He thought, 
however, that the young men of the present day were quite 
able to take care of themselves. Percy then went on 
to say hard things—well deserved, in our opinion—of the 
demands now made daily for research, or, “in the clap- 
trap phrase of the day—the investigation of mature.” 
True men of science worked by the hundred without 
making any demands for pecuniary aid ; they were, as all 
true men of science are, modest, but this was more than 
could be said of certain notable exceptions. 

Dr. Perey then went on to state that the nucleus of a 
museum was being got together; and he announced amid 
applause that Sir Henry mer had presented to the 
Institution that most valuable set of specimens illustrating 
the history of his process, which had been exhibited last 


year at the Inventions Exhibition, and for which he had 
received a gold medal. He then referred to some recent 





matters of interest which had been brought before him, 
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for example, the discovery in blast furnace hearths of 
or was known as Ferrous Amianthus, a curious aggrega- 
tion of fibrous globules of asilicate of Titanium, This was 
a matter of much interest, and up to the present no satis- 
factory explanation had been given of the cause of its 
formation, or how the silica came there, nor was the 
pature of the conditions necessary to its production under- 
stood. Again some curious crystallised blast furnace slag 
had been brought under his notice, similar to crystals that 
had been fotind in the Oldbury furnaces, This had been 
anal for him by two of his former pupils, with the 
result that eee 1 porn artificially formed. 
Dr. Percy spoke ully and with feeling of the old 
pupils at the Schoo of Mines in Jermyn-street, and said 
that the greatest pleasure a teacher would have was to find 
his pupils advancing in knowledge and prosperity. 

e next directed attention to two curious ucts of 
the East, one a cast iron pan about 2ft. 6in. in diameter and 
1ft. deep, used in China for cooking rice. This pan is 
extremely thin, especially near the edges. An attempt 
had been made to produce some in this country, but the 
Chinese would not have them, as they were too thick and 
required too much fuel to heat them. As to the actual 
mode of production in China nothing was known, and he 
hoped some of his audience would be able to explain of 
what the moulds were made, and whether they were 
heated or not before the metal was poured. Such pans 
were of considerable antiquity, and Count Rumford 
had described them in 1802. Unfortunately the pan on 
the table had been cracked. In China cracked pans of the 
kind were common, but the Chinese tinkers could mend 
them, and did so, he understood, even when they were not 
only cracked, but broken into fragments. How was this 
mending effected? He then produced from his pocket 
a much greater curiosity, an anklet worn by East 
Indian women. This is a flat curb chain about lin. 
broad, with the links very close, and weighing about 
ten or twelve ounces. It is com of a ies of brass 
composed of copper and lead, without any trace of silver, 
zinc, or tin. Such anklets are sold for a few pence, and 
they are cast all at once, complete as an endless chain. 
The links show no sign of having been united in any way. 
How, Dr. Percy said, it was possible to produce such a 
casting as this his comprehension, and he earnestly 
hoped that someone who had seen them made would 
explain the nature of the process. From the East much 
that was curious in metallurgical art came. Cast: iron was, 
he believed, first made purposely in China. It was, how- 
ever, frequently produced unintentionally, when wrought 
iron was made direct from the ore in little furnaces about 
as big as a chimney-pot. It was found among the cinders 
and ash of the charcoal fire in grains or globules, which 
were not only like shot, but were actually used as shot by 
the natives. He showed what he believed was the only 
specimen in England of this cast iron, in a bottle. He 
next referred to the celebrated Damascene blades of 
Indian swords, of which an interesting exhibition was 
shown by a West-end firm, and explained that these 
blades were really an intimate mixture of wrought 
iron and hard steel, which must have required great 
skill, time, and patience for its production, One 
pattern in ees known as “ Mary’s Ladder,” showed 
a ladder-like pattern of wonderful finish and accuracy. 
Concerning the tempering of these blades little was 
was known; but it was stated that it was effected by a 
long-continued hammering, or rather tapping, of the blade 
while cold. Concerning one famous sword, it was said 
that one man spent a whole year in thus tapping it. It 
was ible that some obscure molecular dae might 
thus be brought about in the metal. He would have liked, 
Dr. Percy said, to k of Japanese metal work, but time 
forbade him. In China there were vast stores of as good 
coal as existed in the world, and an abundance of iron ore, 
so that in that country vast quantities of iron would no 
doubt one day be made. The superstitions of the people, 
who held that the mines were protected by tutelary deities, 
whose anger must not be provoked, had stood in the way 
hitherto, and prevented them from being worked ; but 
this would not last for ever. 

After paying warm thanks to the Scotch members, and 
to Mr. Riley in particular, for their exceeding hospitality 
to the Iron and Steel Institute at Glasgow last year, Dr. 
Percy went on to speak of the gloomy condition of the 
iron and steel trade. No doubt excessive production was 
the cause of the prevailing low prices, and it would be 
wonderful, if we considered the gigantic quantities of iron 
and steel which were made in this country, that prices 
should keep up. But over-production was not confined 
to England. All the other metallurgical nations were 
running in the same race. We had to compete with men 
who worked for a mere pittance, barely enough to keep 
body and soul together. The recent riots in Belgium, 
although deplorable and reprehensible in the extreme, 
showed that the men could not mtch longer submit to 
their misery; and if wages went up abroad, competition 
would no longer be so severe at home and matters would 
improve—unless, indeed, our own workers followed the 
example of those of Belgium. It was, he thought, 
safe to say now that steel and iron could not be made 
more cheaply in this country than they are. Yet, while 
we got but £3 15s. per ton for finished rails, German firms 
had, to his own ent eye to supply equally good 
rails at £3 3s, per ton. e question of ores was rapidly 
becoming of great importance. The finer ores were be- 
coming scarce, and Bilbao could not last for ever. There 
were fine deposits of hematite in South America, but no 
means existed for getting it down to the sea. 

He had spoken, Dr. Percy said, “ of over-production of 
iron; he must now say a word of the over-production of 
men.” So much care was taken now of human life, and so 
great was the interference with natural laws, that it was 
absolutely certain that a time must come when the earth 
could not supply food for its human inhabitants. It had 
been said that if the forests of North and South America 
were cut down, the — saved would support 
2,000,000,000 of people; but it must be remembered that 
We are dependent on the leaves of trees for the removal of 





‘Elizabeth, 1558-1603, and made rapid 


carbonic acid from the air and the evolution of oxygen; 
and if this vast area was cleared of timber, it was open to 
question whether the grass and corn grown in its stead 
would accomplish the same process of ace Wp Still, 
all this was in the distant future, and beyond all question 
emigration was at present the great relief for surplus 
population, and should be far more freely practised than it 
was. Dr. Percy concluded his address with a reference to 
trades unions, and to the Colonial and Indian Exhibition, 
and sat down amid great applause. The address, the 
general features of which we have indicated, occupied 
over an hour, and was delivered with much spirit. Dr. 
Percy’s style is, we need hardly say, nervous and excellent. 
We think we may say safely that we have never heard an 
address of the kind which was better or more satisfactory 
in any respect. 

After a cordial vote of thanks had been passed, the 
President presented the Bessemer medal to Mr. Williams, 
jun., to be mane by him to his father, who was 
unfortunately unable to receive it in person. Then Mr. 
Philip W. Flowers, of Neath, read a paper 


Oy THE ORIGIN AND Progress ofr THE MANUFACTURE OF 
TIN-PLATES, 

Mr. Flowers sketched the history of the manufacture of 
tin-plates. The Rev. Mr. Britton, writing in 1810, explains 
that the attention of the county was first excited to this 
lucrative branch of manufacture in the reign of Queen 
It was 
then checked by the troubles in the time of Charles L, 
1625-1649; and when iculture came in in the 
forests were neglected, akin herds of tata 
the woods, which were essential for charcoal-burning. 
However, following the introduction of pit-coal for iron- 
making, a sudden renewal of the works took place in 1770, 
and in that year there were eight charcoal forges existing, 
five of which were owned by Harford, Partridge, and Co., 
viz., at Machen, Gelliwastad, Bassaleg, Caerleon, and 
Monmouth, Pont 1 Forge and Tin Works, owned by 
Mr. G. C. Leigh, tin mills at Rogerston and Caerleon, and 
charcoal wire works and forges at Tintern and Abercarne. 
The most noteworthy dates in the history of the trade are: 
—1728, the introduction of sheet iron rolling by Major 
Hanbury, of Pontypool, which was dnmutied at 
period as the “art of expanding bars by compressing 
cylinders.” 1745, the employment of a grease pot to warm 
and the iron for receiving a coating of tin. About 
1770, the application of pit-coal as a substitute for charcoal 
in sr ee re! iron. = a the Be crmamanam of 
vitriol for barley-meal as a medium for pickli 
In 1807, Mr. Watkin George, of Pon Le pared uced the 
dandy fire as a preliminary process for the refinery, and 
the brick hollow fire as a substitute for balling. In 1829, 
Mr. Thomas Morgan introduced cast iron annealing pots, 
as a substitute for annealing in an open furnace. About 
1849 the black pickling by vitriol was introduced as a 
substitute for scaling. In 1866, patent rolling, so called, 
of the oo as they leave the tin pot was intro- 
duced by Mr. Edmund Secpweed, of London, and Mr. 
John Saunders, of Kidderminster. In 1874, pickling 
machines were generally introduced as a substitute for 
hand labour. In 1875, the introduction of Siemens soft 
steel as a substitute for charcoal iron. In 1880, the 
adaptation of Bessemer steel as an equivalent for puddled 
bar iron. In 1883, the introduction of basic steel blooms 
from Middlesbrough in competition with Bessemer bars. 

The author described at length the open-hearth Siemens 
steel process. The employment of Siemens steel bars as a 
substitute for dawendl bar iron marks a period which 
must always remain memorable in the history of the tin- 
= trade. The object of the charcoal forgemaster has 

n, for ages, to produce an iron which would fold and 
stamp and bend to meet the severest tests of tin-plate 
conversion, and up to 1875 he had been able to hold his 
own under all competing circumstances. It was the pride 
and pleasure of his life to boast that the open-hearth 
refinery system had stood unchallenged since the time 
of tho Rossa and he believed that the manufacture of 
charcoal forged iron was placed beyond the risk of ordinary 
trades. He was right upon the sugtion of quality, for it 
can never be fairly said that steel superseded charcoal iron 
upon its merits as a metal, for charcoal iron has made and 
can still make deeper stampings than steel. Sir William 
Siemens worked for years to produce a competing material, 
and eventually, by cost, he mastered the situation. The 
introduction of open-hearth steel as the foundation for char- 
coal Men a ates, commercially from 1875, when the 
a orks bg oe se ae the direct or of Dr. 

. W. Siemens. preliminary irregularity, however, was 
gradually surmounted, and as gradually the trade ex- 
panded, until in 1880 the Landore Company was sending 
out 600 tons of bars weekly. The ‘cndeamhal manufacture 
at Landore created a revival of the Elba Works, near 
Swansea, about 1878, which was followed by the construc- 
tion of ten new furnaces in South Wales. 


Birchgrove Steel Company 2 furnaces, Swansea Valley, 1880. 
Morewood and Oo, ... ... 2 5, Lianelly, 1880. 

9 ” eee Cwmbvwrla, 1882, 
Leach, Flower, and Oo.... 2  ,, Neath, 1883, 
John 8. TregoningandOo. 2 ,, Llanelly, 1885, 


The three important advantages which are claimed from 
the employment of steel may be stated as follows :—(1) 
Economy in the waste which results from the conversion of 
bar iron into black-plate. (2) A reduction in the per- 
centage of waster tin-plates. (3) A reduction in the 
weight of coating metal, resulting from the smoother sur- 
face of steel mee sl oon The furnace itself, which may 
be roughly described as a punt-shaped bath, is constructed 
of cast iron shell plates lined with silica fire-bricks, and 
the bottom is formed by a thick coating of fused silica 
sand, A convenient bath measures 9ft. by 15ft., and 
holds about ten tons of molten metal, and remains under 
heat for a period of thirty weeks, when a fourteen days 
stop is n for cooling, repair, and re-heating. The 
gas—for heating—which is manufactured outside of the 
cast-house, is introduced by means of ports situated above 


the metal, and flows in and out of the furnace by means | 





of valves, The heat is created by a combination of 
gas with heated air, which produces an initial temperature 
of nearly 4000 deg., the flames of combustion afterwards 
retiring at nearly 3000 deg. Fah. The foundation of the 
ingots is hematite iron, wnich is selected as containing the 
smallest percentage of phosphorus and sulphur which is to 
be found in English pig iron, The disadvantage of phos- 
phorus is to render the metal brittle when cold, whereas 
extreme toughness when cold is the quality desired. As 
pig iron, of itself, is slow in coming to “nature,” it is 
found desirable to add a certain percentage of steel scrap, 
which enables a larger production, but brings no advantage 
to quality. The pig iron is charged upon the bottom of 
the furnace, and the scrap is placed above it, and princi- 
pally upon the sides, so as to catch the strongest heat. 
After remaining for about three hours under heat, the 
metal becomes liquefied and begins to bubble ; the melter 
then throws in a few cwts. of rich Spanish ore. The 
result of this operation is that the ore eats up the carbon, 
which is necessary to remove, and causes the silicon 
to be eliminated by the oxidation which is set up by agita- 
tion of the metal. Additional quantities of ore are added 
over the next three hours, which eventually reduce the 
carbon and silicon to such a point that the metal begins 
to boil violently over. This ebullition continues for three 
or four hours, during which period the carbonic oxide 
gas blows off from the face of the metal like candles or 
jets of gas, until the iron ore, having calmed down the 
fury of the carbon, the mass of molten metal becomes 
uiescent. The wear and tear of the furnace is refurnished 
aily by the employment of well-dried silica sand. When 
the metal has ceased to produce carbonic oxide flames, it 
is the duty of the melter to ladle out a sample, which, 
after being cooled in water, is tested roughly by hammer- 
ing, and subsequently in the laboratory. In the labora- 
tory the sample is drilled, and the drillings when weighed 
are placed in a glass tube, mixed with diluted nitric acid, 
and boiled until brown fumes appear. When the brown 
fumes change into white, and by the colour which then 
_ nrg under advantageous circumstances—the 
chemist is able to say whether the metal, then in 
the furnace, is higher or lower in carbon than the 
standard test with which it is com If too 
much carbon is found to be present, the melter throws 
in a little more ore; and subsequently tests again. 
When the chemist announces that the charge is equal to 
, the order is passed for tapping the furnace. As 
the molten metal passes down the shoot to the ladle, the 
second furnaceman throws in at regular intervals coarsely 
powdered red-hot ferro-manganese, the effect of which is 
to destroy the “ red-short” quality of the:metal, rendering 
it ductile, and easily forged when hot. The destruction of 
carbon by the use of iron ore and the elimination of silicon 
creates a softness and toughness in the metal, which can 
be hardened or softened at will, by proper regulation of 
the carbon, and it is by this means that steel or ingot iron 
is rendered specially suitable for such a ~— of pur- 
poses, The efforts to introduce Bessemer steel for tin- 
plate purposes were commenced about 1864, when experi- 
ments were made upon Dowlais bars by the late Mr. 
Joshua Williams, who was at that time the managing 
partner of the Aberdulais Works. The first intention was 
to compete with charcoal iron, but the attempt had to be 
abandoned in consequence of apparently capricious varia- 
tion in the toughness of the sheets. The bars would vary 
for softness within their own length, the substance of the 
bars would also vary, and hard bars would constantly 
smash up the old-world machinery which was then in use. 
These endeavours to compete with high-priced charcoal 
iron having failed, competition ceased until Bessemer bars 
dropped to a price which permitted the use as a substitute 
for puddled iron. It will be understood that as a 
material for canisters, and for similar work, that steel 
escapes the tests which are inevitable for a better class of 
trade. For pc. ip purposes, and for the higher grades 
of tinsmiths’ work, every sheet must be a certainty, or the 
“result” becomes positively valueless, and the loss upon 
first cost of the material is frequently almost doubled by 
duty and transit chai For canister work, however, 
Bessemer steel is enough, and a market has been 
opened out for at least 300,000 tons of bars yearly so long 
as suitable quality can be furnished at about the cost of 
home-made puddled iron. 

The following table will very briefly explain the actual 
progress, over more than 100 years, of this now important 
manufacture, consuming annually 460,000 tons of British 
iron and steel, which would be absolutely valueless for 
similar purposes if it were not for the protection which 
the coating affords. 
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Works existing in |1750 |1800 |1825 |1850 | 1860 | 1865 | 1870 |1875 |1885 
Glamorganshire ..| 2) 4] 8 |12 |15 [19 | 27 | 44 
Monmouthshire ...| 2 | 4 | 6 |11 |12 {12 |15 |16 |20 
henshire ...| 2 | 2 2 3 | 4 5 8 {14 |17 
Pe... el oe te | RET Lats 9;|9] 6 
Worcestershire CEE Se gs gcse 
Gloucestershire (4 Epa 2 1 {2 pHs 
Scotland... ... git awh o bah ded kaskus 
Herefordshire... EL Bib | 2 dod hed cde Bete 
Flintshire ent SLY geen, eal) Sepeayl aM 2 1 
Cumberland «.. ...| . T}2/rj;1j1iji1 
Total works ... 4 | 9 6 | 34 | 40 | 47 | 59 | 75 96 
Estimates of 1884 production 820 Mills. One Mill, 
Per annum of thirteen months 6,896,300 21,550 
»» Month of four weeks... ... 530,461 1,658 
s» week of six days... ... .. . 132,615 414 
»» Gay of twenty-four hours... ... 22,102 63 











The estimated output of 21,550 boxes per mill per 
annum is based upon the combined average of returns 
made to the Board of Trade, and of payments to the 
Swansea Association. If we take it that three-fourths of 
the entire production is employed for canister purposes, 
3,000,000 boxes would produce 875,000,000 of ilb. 
canisters. By means of these canisters Europe receives 

ly of beef from the Western Prairies, salmon (in ship- 
loads) from Oregon, mutton from the plains of Australia, 
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fruit of all sorts from California, lobsters from Boston and 
Nova Scotia, oysters and peaches from Baltimore, sardines 
and n from France, pine-apples from Mauritius, 
apricots from Lisbon, milk from Switzerland, jams from 
Tasmania, and many other products of foreign soil, which 
complete the list of what the French have termed conserves 
alimentaires. 

The discussion which followed was not of any eed 
ance, and was mainly remarkable for a defence his | 
metal made by Sir H. Bessemer, and some remarks made | 
by Mr. Head, representing Messrs. Siemens, of so personal | 
a nature that he was called to order by the President. | 
In his reply, Mr. Flowers said that he regretted havin; | 
made an error as to the date of Mr. Bessemer’s experi- | 
ments in London. Whatever might be said concerning | 
the merits of Bessemer steel tin-plates, the hard com- | 
mercial fact could not be got over that purchasers who | 
wanted the best tin-plates would have Siemens metal and 
. not Bessemer. Sir Henry might produce any specimens 
he pleased, but purchasers who were working up as many 
as 100 boxes per day ought to know 
what suited them best. Sir Henry lived 
in a world of theory, but the tin-plate 
makers lived in a world of trade, and 
could not force on the purchasers what 
they would not buy. No one in the trade had put 
up a Bessemer converter. All experience went to show 
that the inequality of the material rendered it unsuitable 
for best work, as one end of a plate would be hard and the 
other soft, and on analysis a different result could be got 
from the two ends of a Bessemer bar. 

This, as we have explained, concluded the proceedings 
for the day in a very unexpected way. 

ings were resumed yesterday — Thursday — 

morning, and papers were read, a notice of which we must 
reserve for our next impression. 








ELECTRIC LIGHT SHED, COLONIAL AND 
INDIAN EXHIBITION. 


On the next page we illustrate the interior of the electric 
light shed, fitted with engines and boilers by Messrs. Davey, 
Paxman, and Co., Colchester. This firm, who supplied the engine 
and boiler power necessary for working the whole of the vast 
system of electric lighting throughout the late Inventions, 
Health, and Fisheries Exhibitions, have again been retained for 
a similar service. The engines will develope 1200-horse power, 
and are as follows :— 

No. 1 engine is a compound semi-fixed engine placed beneath 
the boiler, and capable of developing 120-horse power. The two 
largest engines, Nos, 2 and 6, are of the coupled horizontal non- 
condensing type, and capable of developing 700-horse power if 
required. Fixed between these are three compound engines, 
Nos. 8, 4, and 5, No. 3 being on the coupled compound girder 
system, whilst Nos. 4 and 5 are of the horizontal compound 
receiver type. Nos.7 and 8 are new vertical compound quick 





speed engines, which can. be employed for driving dynamos ; wrought iron steam receiver, so as to insure perfectly dry steam, 
either direct or otherwise. No. 9 is a small quick speed engine, In addition to the above, Messrs. Davey, Paxman, and Co. 
driving the dynamo on an entirely new system. All the above | have an 8-horse power horizontal engine driving stamps for 
engines are provided with Paxman’s patent automatic cut-off | extracting gold from ore, in a building erected by the Queens- 
gear, worked direct from the governors, so as to ensure very | land Commission on the South Promenade; also a 4-horse power 
steady and even running ; the advantage of this system is that | “Standard” vertical engine driving one of Paxman’s patent 
only just sufficient steam required for the duty is admitted to | safety machines for extracting from the soil diamonds and other 
the cylinder at each stroke of the piston. This is one of the | precious stones. This machinery is in the South African Court. 

The steam for these two engines is supplied from Davey, Pax- 
| man, and Co.’s range of boilers in the electric light shed. 

We illustrate above one of the two new compound engines 
just referred to. They are compact, substantial, and well- 
designed engines, of excellent finish and proportions, and will no 
| doubt perform their work admirably. 






















SHIRLAW’S TWIST DRILL GRINDER. 


THE neat arrangement of twist drill grinder illustrated here- 
with is made by Messrs. Shirlaw and Co., of Berkeley-street, Bir- 
| mingham. It has a very simple holder, so that the drill is 
evenly ground with a proper cutting angle, the angle at which 
| the drill is held being adjustable. It has, as shown, a cast iron 
trough and hood. It has a Bilston grindstone on a steel spindle 
running in long bearings, protected against grit. The compound 
slide rest and telescope tool holder, with dividing arrangement, 

| are all clearly shown in the engraving. 








THE FORTH BRIDGE. = 
THE twelfth quarterly report of inspection by Major-Gen 

Hutchinson, and Major i , of the works in 
construction of the bridge over the river Forth, has issued. 
It states “‘that this inspection has been 
| otherwise have been in consequence of the snowstorm at the 
beginning of the month of March, by which storm we were pre- 
| vented from erry at the proper time.” Why this 
ion i le at all is one of those 
The con- 
han a statement that the hard winter has 
has been made and certain things 
done about the same sort of 
thing as a man at work on the bridge w send in a letter to an 
interested fellow-worker away on convalescent leave. In a tly 

this sort of manner the writers of the report are informed that “‘ u 
mar rey date 304,953 cubic feet of granite have Seepdelivered, 
and it 269,000 cubic feet set. About 89,700 cubic of rubble 
Got eran, eee Segeitns She he 6,200 tons of 


cement, have been executed. e four skew-backs for the North 
piers are in course 


2 of erection. The skew-backs for 
cal and the soscteingioes Sr Bettie Saveeduiny aed the fear 

y remaining two for Sou erry e four 
“ Garvie are all well advanced. 

* Including the horizontal tubes for North Queensf and Inch 
Garvie now being erected, 2500 lineal feet of tubes 12ft, in dia- 
meter, and 2900 lineal feet of tubes 8ft. in diameter, have been 
fitted and drilled. Of the lattice girders, tension members, and 
bracing girders, about 5800 lineal feet are ready for erection, and 
the kop; Junations are well advanced. About 20,970 tons of steel 
have delivered. The average number of men ay OE on 
the works during the last quarter has been about 2000. this 
Spat Saes eae eae pe ay ay oa 

wo ould have a journey to see the 
works in a snowstorm or © od: with mast, 


u 
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SHIRLAW’'S TWIST DRILL GRINDER. 


* 


very few automatic arrangements which work with regulari 


ty 
and certainty. The cylinders are steam jacketted. It may be 
mentioned that at the Health Exhibition, 1884, one of 
the large driving bands on one of the ines suddenly 
broke, when the engine was transmitting about 350-horse 
power, but the automatic gear, even in this extreme case, 
prevented the engine from over running. Steam is sup- 
plied to the semi-fixed engine by its own boiler, while that 
for the remaining engines is generated in eleven steel boilers of 
the locomotive t; each containing 610 square feet of heating 
surface, and wor! at 120 Ib. steam pressure. The fire-boxes 
are of Davey, Paxman, and Co,’s improved mild steel, which 
has given such excellent results, Above the boilers is placed a 
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and they may rely upon the assistance of the Executive if they 
enter resolutely upon a course of active propaganda work in the 
interest of the Society and the trade at large.” 

What the actual experience of the year has been to the Society 
may be gathered from a brief summary of the results of its opera- 
tions during the twelve months. First, as regards the number of 
members, there has been a slight increase. At the close of 1884 
the Society numbered 430 branches; during 1885 additional ones 
were opened at Newcastie-on-Tyne, Long Ditton, Woolwich, Gates- 


head, Redfern (Australia) and Eagle Rock (United States), but | ob 


branches had been closed at Harecastle, Luton, and Milwaukie 
and St. Louis (United States), leaving a total of 432 branches 
at the close of the year. These branches are distributed 
throughout various parts of the world as follows :—In England, 
308; Scotland, 42; Ireland, 14 ; Australia, 11; New Zealand, 8 ; 
Queensland, 2; East Indies, 1; Malta, 1; Canada, 7; United 
States, 42; and France, 1. The number of members has gone 
up from 50,681 in 1884 to 51,689 at the close of 1885 ; but this 
small increase is attributed largely to the improvements in the 
admission rule which have been made during the year. As 
regards the financial position of the Society, however, it has lost 
ground very seriously. The total income for the year amounted 
to the large sum of £144,639; but this was £12,845 less than 
the income raised in 1884. Of this sum £136,513 was raised 
in contributions, fines, and levies, and £3088 in propo- 
sition and entrance fees. Turning to the expenditure side 
of the balance sheet, the members are, to quote the words of 
Mr. Burnett, “confronted with an array of figures truly formidable 
as compared with every other year in their history save 1879.” 
During last year the Society spent no less than £188,277 on the 
various benefits and other expenses. The dulness of trade had, 
as @ matter of course, thrown thousands of their members out 
of work, and the unemployed benefit had consequently been 
very heavy, absorbing no less a sum than £76,949, which was 
an increase of £14,638 on the previous year. The contingent or 


dispute outlay had, however, been only small, amounting to no | ¢), 


more than £1366, but under another name, “ assistance to our 
own trade,” £9427 had been expended, and this went almost 
entirely to the support of the Sunderland strike which 
in 1883. Sick benefit cost rae spon an increase —— Sas = 
previous year, and the highest expenditure whi i 
has yet entailed on the Society. Funeral benefit rose to £8689, 
an advance of £436 on the previous year, and accident benefit 
cost £1800, which was just about the average. The super- 
annuation benefit, the seriously increasing cost of which has 
necessitated a special consideration of the matter and a revision 
of the rules during the past year, showed the usual 
annual increase, going up from £30,519 in 1884 to £32,608 
in 1885. With regard to this increase, Mr. Burnett points 
out that the alterations of the superannuation rule have 
not yet had time to take effect, but it was already becoming 
rapidly evident that their liability under this head was still so 
serious, that whatever the state of trade might be their funds 
would never again recover themselves with the same marvellous 
rapidity as they used todo. The applications for “ benevolent 
ts” had also been very numerous, and under this head, the 
outlay, which had amounted to £4160, has been heavier than in 
any year save 1879. The working expenses of the Society have 
amounted to £22,166, and the cost of the delegate meeting held 
during the year for the revision of the rules amounted to no 
less a sum than £7486. Mr. Burnett, in concluding his address, 
thus sums up the generai position of the Society :—“ We have 
432 branches, with an aggregate muster roll of 51,689 members 
scattered over the various quarters of the globe. Our total 
income for the year was £144,639, and our expenditure £188,277 
—a balance of outlay over income of £43,638, which, deducted 
from our 1884 balance of £162,768, leaves us with an accumu- 
lated fund in December, 1885, of £119,130, or £2 6s. 1d. per 
member. Thus two years of bad trade coming upon us suddenly, 
and before we had recovered from the terrible crisis of 1878-9, 
has reduced our funds to the lowest value per member they 
have reached since 1869. But these figures should not depress 
us. As compared with some kindred organisations we have 
come well through our troubles, and are able to look the future 
hopefully in the face, feeling confident in the loyalty of our 
members and our consequent ability to maintain our position. 
That the national trade will again revive is certain. In the 
meantime what we have todo is to concentrate ourselves as 
much as possible upon the work of organisation in the districts 
where it is most needed.” 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





FORTY KNOTS AN HOUR, 


Sim,—The exposition of the law by which the power must be 
determined that will be necessary to a vessel of light 
structure at a speed of forty knots an hour in the open sea, though 
constituting a part of the paper which I had lately the honour of 
reading before the Junior Engineering Society—and of which my 
fellow student Mr. Paulson has, I observe, sent P ways @ summary— 
did not constitute the main topic dealt with by the paper, but was 
rather a development incidental to the discussion the larger 
question. My design was to show that as all armour is now pene- 
trable by existing guns even at considerable ranges, the days for 
armour, whether on men or ships, have gone by, and that this 
momentous fact rightly interpreted and utilised will insure to us 
the continued sovereignty of the seas, as it renders merchant 
vessels as effective, or nearly so, for ev: of defence or 
aggression as war vessels, dd whereas in force of 
foreign nations are collectively twice as strong as us, we, on the 
contrary, in the force of commercial steam marine, are more than 
twice as strong as all the other nations of the world put together. 
In the case of mercantile vessels to be hereafter built there would 
be no difficulty, Sir N. Barnaby informs us, in inducing the owners 
to place the machinery below the water line, and to employ other 
expedients of military safety ; and I that a new class of 
light mail vessels should be created capable of reaching a speed of 
f knots an hour at the measured mile, with an armament of a 

ingle swivelling steam of small size capable of delivering a 
continuous stream of s, and a single great rocket-torpedo gun 
which would send ricochetting rocket-projecti h 
ranges, guided in the horizontal plane by the surface of the water. 
These projectiles, which on striking any object would ignite by 
percussion a large volume of explosive material, would be fired 
from guns of large bore but light scantling, with a light ans of 
powder, so as to impart sufficient velocity at the beginning of the 
flight to obviate waste by slip and to confer accuracy of direction. 
But as the main part of the propulsive effect would be due to the 
rocket composition which would continue operative throughout 


the flight, a very large range and great penetrating power are 
reconcileable with a large and moderate charge, and such =— 
the lightest class of would be able to carry without diffi- 


culty. A vessel of our commercial navy, if fitted with Tage te boiler and 


of this character, would be converted into a formidable military 
instrument, and I indicated a mode of casting in wrought iron or 
steel by the Rodman process such guns as would be needed, 
according to a new method which enables castings to be made 





in those materials, without any of that honeycombing which has 
eee et an poy yO =. "y this 
me guns even e largest size co produced at a very 
inconsiderable cost. 

Such then are the main points of my suggestion for reinf 


our ing navy by an auxiliary navy, which would have m 

the same relation to the Royal Navy that the Volunteers have to 

the line. That such an auxiliary vg righ’ 

confer great additional naval strength it needs no ent to 

show, and that it would be cheap as well as strong is equally 
vious. In times of peace it would be its li by pur- 

suing its commercial vocation. In time of war it would to any 


desired extent be made available for the uses of Government on 





eg me By such a utilisation of our advantages we 
should submit, uire surely and ptly the maximum 
Segroate of ecient naval force at the minimum of ~ 
tuden' 0} Practical Engineer ing, . &, HURST, 
Chiswick, May 10th. ‘ 
PILE DRIVING. sii te 
Sir, ing that your ents on this subject have 
retired wy the discussi Baye me solving the exercise in 


dynamics ‘oem on od to the subject, by Prof, Greenhill 
—one of them confessedly from teetahtree do eo-it remains for 
mathematicians to infer that —_ are not sufficiently well 
acquainted with dynamics to be to answer the questions pro- 
posed. I therefore beg to offer the solutions required. For con- 
venience of reference I would ask you to reprint the theorem, which 
reads as follows :— 

“An inelastic pile of w pounds is driven vertically a feet into 
the ground by x blows of a hammer of W pounds falling A feet. 


Prove that _” W?_ s pounds superposed on the pile in addition 
to W would drive it down slowly, noite the resistance uniform. 
low, 2 


+w 
If the pile is crushed 2 feet by each being a small fraction, 
the mean pressure exerted by the hammer during the blow is 


Ww ih a 
Wa w z Pounds, and each blow lasts > of the time of falling of 
e hammer. 
“Tf, however, the resistance of the ground is proportional to the 
penetration of the pile, then 2” W"* pounds must be gradually 
superposed to drive the pile down slowly.” 

Firstly, let R be the supposed uniform resistance; then since ~ 


is the penetration of the pile at every blow, R& is the work done 





a. ae. 


who purchased and used them to save fuel also, a thing that I had 
never represented or impressed upon them, 

This saving does, as you truly remark, seem incredible, but an 
eminent who is known to all users of iron and steel for 
the valuable tests he has carried out for many years, has chosen 
for his motto the remarkable “Facts, not opinions,” [ 
will, in imitation of him, collate a few results and put them before 
you in a few da They have been carefully and accurately 
ascer and while I am not to enter into any discus. 
sion, having no time for it, shall most happy to give up my 
authorities to you, and if they are willing to take the trouble of 
correspondence, you will have matter from me which cannot ba 
disputed, though perhaps contrary to theory, backed up by tho 
vouchers of those who have benefitted by my system, and to whom 
I am indebted for my facts. JOHN KIRKALDY, 

40, West India Dock-road, London, 

May 11th. 


THE PROBLEM OF FLIGHT. 


Sr 1) A plane, when acting on elastic fluids, such as atmo- 
que is subject to work in one, or both, of two ways only, 
viz., in any direc in its own plane, or at right angles to its 
surfaces. (2) Forces in the plane, or normal to it, are not resolved 
by the but work in those directions to their full value, inde- 
pendent each other. (3) Forces in neither of those two direc- 
tions—i.¢., in the or normal to it—are resolved therein by 


the plane. (4) Any number of forces from as many different 
directions simultaneously operative upon the plane, act in the 
resultant of one force, in one direction, and this resultant, if not 
already in the plane, or normal to it, is resolved therein by the 
plane. (5) A » therefore, can be subject to work on air in 
three ways: (1) in its own plane, (2) at right — to its surfaces, 
(3) in both of these directions, (6) The work done by the forog 
normal to the plane is compressing air ; that of the other is over. 
onsen Veer or skin, frictional resistance. (7) Forces operative 
upon the not in it, nor normal to it, are resolved in t 6 same 
ratio that the direction of the force bears to the other directions, 
. — a — : + a plane refuses to - work on Leger 
su e law o pressures, excepting in one, or both, of 
the two above-named ways. : 
This of a plane is productive of astonishing conse- 
quences when employed as a mechanical device by the soaring 





inst this resistance at every blow. Again, if V be the 
the hammer at the commencement, and v the velocity of both 


hammer and pile at the end of impact, we must have ote i 
=" vy; oro (W + w)=WV; from which v= WY | Atthe 
end of impact we thus have the ram and 





pile, weighing W + w 








travelling with a velocity v; and therefore capable of 
iving out work against the resistance of the ground to the amount 
Wey So that we have 
4 pe (W + ue 
n 29 
2 _/¢ WV \*1_ W_\?v?_ WwW \2 
cet a Wiw) 2g (wes) a5 = (wee) * 
a _(W+w)W2h_ Wh an Wb. 
nee tae Wt (W+wya? “% 
if this load be supe on the pile it will equilibrate the resist- 


ance, and if W be added, it will drive the pile slowly down. 
Secondly, if the pile be crushed « feet at every blow, this crush- 

ing is effected by the fall of the hammer supplying a gradually 

increasing force, which both crushes the head and changes the 


momen um of the pile fromo to””, In doing this the hammer’s 
velocity relatively to the pile falls gradually from V to 0, so that the 
mean velocity with which the hammer describes the space x is 3 Fy 


the time required being, therefore, 32 ° 
Now since force x time it acts = momentum produced during 
that time, the mean pressure exerted by the hammer x ee 


vv ,orMP= ed but we have already seen that v= 


ee OF wee ae 
Wiw 2Q92(W+w) W+w 29x 
wzwhs.*. MP= We 


- Wiwg 


Hence MP = 
v2 
29 
Time of blow = 55; 








Time of fall of hammer =-°, 


Time of blow =~ x time of fall of ram, 
Thirdly, if the resistance is proportional to the penetration, and 





of gravity ¢ f operating on the horizontal 

t be resolved by it, but would drive the plane 
full value, when a slight horizontal force 
would mo’ , and it would pass on the resultant toH. It 
would not be elevated at any time, but would simply have hori- 
vertical motion, The force developed 

times that required to over- 
i hc: would 


to the tion A! B, the 
gravitating force isresolved by the (3 and 7) into two forces, one 

; ormal to the plane on ¢! 1, and the other in the plane in 
the direction B A!, four-fifths of the total value of the force goes 
over 18 deg., and one-fifth of it L08deg. If motion towards A! be 
resisted at the point of entire prevention, the total gravity will be 
normal to the plane on the line e! f1, and one-fifth of the total will 
be required to stop the motion. same amount of force required 
to carry A B to D will now carry it to OC, and the resultant B D is 
the horizontal one of a The total force developed normal 
to the | poy must now supply one-fifth of its amount to resist the 
force of an equal amount deflected to the plane, besides furnish- 
ing the trifling quantity needed in the lateral motion, which it is 
en competent to do, and still leave a surplus, 

As the plane is now elevated as fast as it falls, it would seem 
that a re, AS falling could develope far more force than was 
required to lift it through the same perpendicular height. It would 
eye | seem that the weight was lifted against gra 
as it fell with gravity, and a great — left over! 
tain of im ty it is necessary to enter- 


this 
tain a fallacy of very rtions. The vertical force 
on ¢ f has been thrown over 18deg. and 108 deg. by the plane. 
‘ore resol . Ite 


ation, as A B, it acted ine f. It now acts in ¢ 
ormer has been vacated and re-located on a line removed 
18deg. So far as work being done on the plane is concerned, ¢ f is 
non-existent, A! B has changed the horizon of the world to suit 
its own and a soaring bird’s horizontal is not the level of 
the sea but the slant of its own wings, Not one atom of force 
draws a bird towards the centre of the earth in the act of soaring. 
In the case we have supposed its vertical would pass some twelvo 
hundred miles one side of that t. Still, although the horizon 


c R | has been changed, it is reasoned about as if it were still on the 

R be its value at the end of a blow, its mean value will be——, | level of the sea. This is inadmissible, If gravity has abandoned 

wea . wa. ¢ f and gone over to ¢! f1, there is where it is to be found at work, 

which must be equal, _” "as before, or R ==” . | and it must be looked for where itis instead of where it is not. To 

(W + w)a +w)a rightly estimate this case, two of horizontals must be 

Hence this number of pounds ual to the at the | entertained—the level of the sea, and the slant of the wings of the 

end of « blow, 20 that it must be graduall superposed to drive the | birds. The plane in the lateral motion must fall continually from 

pile down. Joun T. NICOLSON, the bird’s level to keep on our horizontal, and the resultant B H 
Care of R. and W. Hawthorn, Leslie, and Co, | is the bird’s level line, 


St. Peter’s Works, May 10th. 





HEATING FEED-WATER AT SEA. 
Srm,—I have read Messrs. G. and J. Weir’s letter in your issue 


of 7th inst. with much interest, and agree with them that your 
article on the above subject is the first which has gone so simply, 
clearly, and in such a detailed to a most im; 


manner in portant 

matter. Referring to their letter, the heaters working in steam 
space are anything but a novelty, and about coeval with the steam 
boiler itself, Their great defect is that in a very short time they 
i substances held in solution in the 
feed-water, but which in this class of heater rapidly and firmly 
to it, and render it both inoperative and a source of danger 


steam in 
ion their statements, ith them I sincerely hope that Mr. 
will confer what would be an inestimable favour on those 


interested in this giving detailed results of his exhaus- 
tive experiments as to feed heaters, and the results obtained from | F 
them in the last two years. P. I can only say that I have 


always, in the conduct of my business in carrying out extensive 
repairs on large and valuable boilers, looked on the intense strains, 


due to unequal ion caused by the difference of tem’ 
that boilers are subjected to when raising steam, oe 
‘erence between the heat of the water in the 


tures. 


and | same data as they did when limiting 


I have repeatedly witnessed the flight of frigate birds in calm air 
wherein the vertical was thrown over at least 20deg., and have 
constructed numberless effigies which deflected at 15 deg., even 
under the enormous disadvantages those devices laboured under. 
I have persistently held that ty of a plane exhibited 
in the resolution of forces made of the gravita’ force a con- 
tinuous motive power. It is not confined to the . 

Chicago, 8rd. I, LANCASTER, 


THE BURSTING OF A 43-TON GUN ON BOARD H.M.S. 
COLLINGWOOD. 

Srr,—The leading article on the above subject in your last issue, 
although reassuring in its tone, is hardly calculated to restore 
com, confidence in our heavy breech-loading guns. The Active 
Committee it is true, recommend that some patterns should 
be strength: in the chase, but if the members relied on the 
the charge of the 12in. 
Mark II.—the pattern which has just failed—what is to guarantee 
us — the same disastrous result when the og ame guns 
are with their larger — charges? At the time when the 

i was » you published an article—6th 
Pea ee epee. pas f culated b 
o! wi ou com’ & curve 0’ y 
him with the one. Tamed tk 6 lotr to fhe Times by no 
less an authority than Col. Moncrieff, O.B., that Mr. Anderson has 
endeavoured to persuade the War-office to test the theory pro- 

led by him, and which is endorsed by Col. Moncrieff, but has 
itherto failed, The difference between the official curve of pres- 
sures and that advanced by him is, as you showed, very great; and 
from the fact that we have now several guns failing at the point 
where the curves diverge most, it is time that some steps 
be taken to test the correctness of Mr, Anderson’s conclusions. 


Mr. Anderson en the Society 





London, May 13th, ENGLISHMAN, 
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RAILWAY MATTERS. 


Tux International Conference for establishing a uniform tech- 
nical railway system was opened at Berne on Monday last, 

‘HE Railway and Canal Traffic Bill passed its second reading in 
tue House of Commons on the 6th inst., after a comparatively 
brief discussion, 

A SECTION of thirty miles of railway, known as the Molinsville- 
Te-Awhi line, New Zealand, between Auckland and the Hot Lakes, 
has been opened. 

Mr. F. H. Cueesewricut, A.M.I1.C.E., has been agpeinted 
chief engineer to the Great Southern Railway of Western Australia 
for the West Australian Land Company. The line will be com- 
menced in October next, 


THE running of the Blackpool electric cars during the heavy 
Easter traffic was completely successful. The line is two miles in 
length. On Good y, over 5700 passengers were carried ; on 
the Saturday, over 4000 ; on Easter Monday, over 6000, 

In our impression of May 7th, and in this column, we stated that 
the Manchester, Sheffield, and Lincolnshire total of goods in and 
out of Sheffield was, in the year 1870, 52,604 tons, and in 1884, 
18,006 tons, These figures, we under: , are not correct, as the 
total tonnage of goods, in and out of Sheffield, exclusive of coal 
and canal traffic, for 1870 was 346,993, and in 1884, 512,915 tons, 

Iris reported that: “‘ The completion and opening of the Moray 
Firth Coast Railway were celebrated in oe a fortnight ago 
all along the coast from Portsay to The directors 
o- of wef oe —_ wane mama map and a number of 
friends, who trav rom een by special train, were pre- 
sented at Cullen and Port Gordon with congratulatory addresses, 
and on arrival at Elgin were met at the station by a procession 
and assemblage of some thousands, headed by the Provost.” A 
few days later a fine bridge over the Thames, a new London station, 
and a new railway to G d were opened the same day, with- 
out either celebration or addresses of any kind. 

WE are asked to state with reference to our recent notice of the 
Me: Tunnel Railway, the stations on that line were covered 
with Helliwell’s system of glazing without pu , and zine roofing 
without external fastenings or solder. Mr, Helliwell is also about 
to cover the roof eries of the National icultural Hall 
ob eee ee ee zine roofing. The area 
covered will be about 145,000 square feet, and at the Blackburn 
new station, for the Lancashire and Yorkshire Railway Company, 
he is putting on 103,000 square feet of zinc and = roofing. The 
new roof for the Gravesend extension of the London, Chatham, 
and Dover Railway, was also covered about two months ago, 


RvuMOURS are again widely circulated with regard to the inten- 
tion of the Great Western to have a footing in Wales for rail 
making. Some weeks ago Cyfarthfa was named, then Plymouth, 
but the place now selected is confidently stated to be Aberaman, in 
the Aberdare Valley, and in close proximity to the residence of 
Sir George Elliott. Sir George’s vigorous opposition to the Great 
Western Railway ted rather an opposition d a 
ae rn Aen my but the amenities of great men are 

‘ond the ken of ordi individuals. If Aberaman has been 
selected, it is the site ly that is considered, and its being the 
centre of a coal district. Close at hand is Ffore » & fine 
colliery of the Powell Duffreyn, and the Dare Valley, i 
which has . a coal traffic to London. The iron plant 4 of 


Major Marindin has been issued on the accident 





course, 


A REPORT b 
which commel on the 23rd February near Chester, on the London | 93 


and North-Western Railway, when, as the 3.47 p.m. nger 
train from Crewe to Chester—consisting of engine and tender, 
bullion van, one third-class, one lavatory composite, and one long 
composite i and brake van—was about to enter Christleton 
Tunnel, two miles from Chester, the third-class carriage left the 
rails. The train was upon the whistle on the engine being 
sounded by the pulling of the communication cord, but not until it 
had run some 1300 yards from the point where the first pair of 
wheels left the rails. The whole of the wheels of the third-class 
carriage were then off, but none of the other vehicles in the train 
left the rails. No satisfactory explanation of the accident is given, 
and Major i has the courage to admit that he does not 
know the cause, 


THE American railway accidents during March are classed as to 
their nature and causes as follows by the Railroad Gazette:— 
Collisions: Rear, 16; butting, 5; crossing, 1—22. Derailments: 
Broken rail, 6; broken rail joint, 1; broken switch rod, 1; broken 

i 3; 8 ing of rails, 6; broken wheel, 1; broken axle, 7; 
broken e » 1; accidental obstruction, 1; cattle on track, 
2; ely ala land oor NS pa or ice, 1 a4 misplaced —, 2 
purposely misplaced switch, 1; removed purposely, 3; mali- 
cious obstruction, 2; unexplained, 9—55, Other accidents: 
broken lel rod, 2; overhead bridge,1; broken axle not 
causing derailment, 1—4, Total number of accidents, 81. Of the 
collisions, 3 were caused by trains breaking in two, 2 by misplaced 
switches, and 1 each by fog and by cars blown out upon the siding 
by high winds. One of the bro! bridges veomied failed on 

t of the kening of its abutments by a freshet. The 
other two were wooden trestle bridges. 


A Most unfortunate accident has occurred to Mr. Alfred O. 
Hill, general manager of the Clay-lane Iron Company, and 
President of the Cleveland Institution of Engineers. few days 
since, Mr, Hill, with two other gentlemen, desired to go from 
the works down to the wharf belonging thereto. With this 
object they got on to a shunting engine, the driver whereof also 
onsemganied them. It is believed that Mr. Hill had previously 
telephoned to the wharf to send a locomotive from thence to 
fetch him, but received no conclusive answer that this would be 
done, Consequently he started off. The line is a single one, and 
when about half way to the wharf the other engine was seen 
rv pees at a rapid rate, and a collision appeared inevitable. 

jum off except Mr. Hill, who stuck to the engine in his 
desire to save it. en the co m took he was thrown 
violently against the fire-box and weath and sustained 
serious cuts, bruises, and scalds, besides a severe shock to the 
system. It is not doubted but that Mr. Hill will eventually 
recover, and it is “< gm without permanent disfigurement. Mean- 
while universal and profound sympathy is expressed for him as 
ing < the ablest and best-known engineers in the North of 





On Monday the Chatham and Dover Railway ag = 3g new 
bridge over the Thames at Blackfriars, and St, ’s sta- 
tion, and the Gravesend branch—of which we have given 
full descriptions—were opened for traffic. 
will be very extensively used. Of the main-line service twenty- 
rsd — way for PE en sete down a. d as Becken- 
or Bromley, start m the remaining 
forty-eight call here after leavin Holborn VVindaot and Ludga 
In the same way, of the sixty-five up-trains twelve stop at 
St. Paul’s station, and the re! Shp dnnden on to Holborn, 
in the majority of cases sto; ping at Ludgate, The Victoria trains 
still run into Ludgate, and thence through Snow Hill on to the 
Metropolitan system. The now Gravesend service is a liberal one, 
consisting of fourteen trains, which run about every hour, com- 
mencing at 7.18 a.m. A feature of the service are the four cheap 
Gravesend trains, the first of which leaves St. Paul’s at 10.3 a.m. 
reaching the river at 11.10 a.m. The last train for Gravesend 
does not leave London until 11.13 p.m., and reaches its terminus 
at 12.30, whilst the last train up to London leaves at 10.30 p.m. 
The Dover Continental boat express, which leaves Holborn at 
7.55 p.m., now misses Ludgate, calling at St. Paul’s instead, and 


and | #em feasible 


The new station | to 





the same applies to the 8.25 p.m. Queenboro’ boat express. In the 
aol , also the 7°55 from Holborn passes Ludgate and calls at 
 £ aUl 6, 


NOTES AND MEMORANDA. 


A contract has been let for caulking the seams of the upper 
deck of the Great Eastern. The seams are altogether twenty-two 
miles in length, 

THE production of el and ferro-manganese in the United 
States in 1885 was 30,955 long tons, as compared with 30,262 tons 
oo al ney ne ph Fog eg 

ween el and ferro-manganese. e ferro-man- 

aaas fs tho United Mabie ie ands ot te igus Thomere 

teel Works, the production of spiegel in 1885 would be 23,737 
tons, and of ferro 7218 tons, 


Herr VOHWINKEEL, in Vienna, manufactures a primary batte: 
that is intended to be placed under acarriage driver’s seat, and whic: 
gives a current of 18 ampére-hours at 36 volts pressure. The cells 
are in a wooden box, 23i 8in. by 9in., and a switch is 
fitted to the driver’s seat, by which the current can be interrupted. 
It is stated that there is hardly any local action when the switch 
is off. The cost of keeping alight three 7-candle lamps for nine 
ry ene which time the battery has to be re-charged—is stated 
to 


** CONSIDERING our present knowledge of the mischief caused 
in breweries by the innumerable organisms which float in the air, 
especially in our large towns, the Brewers’ Guardian remarks that 
it is somewhat surprising that no enterprising brewer has attempted 
to establish a pure air brewery. Under such conditions it would 
preserve beer much longer than at present. It 
would not be necessary to have the whole of the proninige mage eg 
protected from impure air, but only the later ones, that is, sub- 
sequent to the sterilisation of the wort, which practically takes 
place in the copper.” We may add that inasmuch as in almost all 
modern breweries the beer is cooled by exposing it in thin streams 
to the air, every ton of liquid exposing acres of thin stream to the 
air, it is remarkable that drinkers are not by this time one big 
mass of microbes, that is if microbes are not bogies. 


THE production and value of » Mangani 
and argentiferous manganese ores in the United States for 1885 
were as follows :—Manganese ores, 23,258 tons 
ton, 8°18 dols.; total value, 190,281 dols. and man- 
ganiferous iron ores, 26,495 tons ; average value per ton, 7°83 dols.; 
total value, 207,599 dols. entiferous nese ores, 
tons ; average value per ton, 10 dols.; total value, 42,630 dols. 
With manganese ores are included those ores that contain the 
equivalent of 70 per cent. of binoxide, or 44°25 per cent. of 
metallic manganese. This is the standard of manganese required 
by the English chemical works, All ores containing less than this 
are in this ed as manganiferous iron ores, though some 
of them approaching the standard are used in the manufacture of 
ferro, and are used for their manganese. The argentiferous 
manganese ores are only used for their contents of silver, the man- 
ganese, however, serving a useful purpose as 4 flux. 


TuE following, on a “‘ New Method for Determining the Specific 
Gravity of Gases, and for their Analysis,” by F. Lux—Z¢it. anal. 
Chem., 25, 3 to10—is given in the Journal of the Chemical Society :— 
The apparatus, which the author names a baraeometer, consists of 
an ordi hydrometer, carrying at its summit a globe of con- 
siderable size. It floats in water contained in a glass cylinder, the 
upper part of which is filled with the gas. The greater the specific 
gravity of the gas the higher will the float rise. The stem is 
— by using gases of known density. With a globe of 

c.c, and a stem whose sectional area is 4 square mm., the 
difference of level for hydrogen and air respectively will be about 
mm. The cylinder is furnished with stopcocks for passing a 
constant stream of gas through it, and by connecting several such 

linders in series, with suitable absorption apparatus between 
them, the alterations in specific gravity consequent on the removal 
of individual constituents of a mixed gas can be observed and the 
original composition thence deduced. 


Tue Milling Engineer gives the following on the cost of produc- 
ing flour :—We are posed to give the record of a week’s run in 
the half of the Pillsbury “A” mill which is driven by steam 
power. The following are the figures for the run of the week 
ending Jan 30th, 1886, showing the bo amen of the 
compound engine driving one half of the Pillsbury ‘‘ A” mill. 
Number of barrels of flour made, 15,768; number of pounds of 
coal burned, 260,553 ; number of pounds of coal per barrel of flour, 
16°52; average steam pressure, 83lb.; average receiver pressure, 
111b.; average vacuum, 25in.: tem: ture of overflow, 108 deg.; 
average indicated horse power, The ag <= pacity 
of the one half of the mill driven by the engine was barrels, 
requiring an average of ‘375-horse power per barrel of daily capacity. 
It is interesting to note that this average of ‘375-horse power is 
almost identical with that required in the Washburn A and C 
mills, as it indicates nearly to a certainty that the power required 
to drive a modern built roller mill does not vary far from *4-horse 
power per barrel of daily capacity. 

TuE following, on the ‘‘ Quantitative Analysis by Electrolysis,” 
by A. Classen and R. Ludwig—Ber., 19, 323 to 327—is given in the 

ournal of the Chemical Society:—The separation of antimony 
and arsenic can be readily effected provided that the arsenic is 

resent in the pentad condition. The mixture is evaporated to 
, —nnawed with aqua regia, dissolved in 2 to 3 c.c. of water, an 
eg solution of 1 gram of pure soda is added together with 
c.c, of aqueous sodium sulphide, prepared as previously 
described—Abstr., 1885, 932—and the operati ducted in 
similar manner to the separation of tin and antimony—loc. cit. 
The deposited antimony is free from arsenic. Antimony can be 
separated from both tin and arsenic in this way, but if an estima- 
tion of the tin is also required, the method previously described— 
loc. cit.—must be used. Mercury can be separated from the alka- 
line earths, chromium, aluminium, nickel, cobalt, iron, ese, 
uranium, or cadmium by a. in dilute nitric acid solution 
for twelve to sixteen hours with a current giving 0°5—1 c¢.c. of 
electrolytic gas. The electrolytic estimation of bismuth and its 
separation from zinc, nickel, cobalt, and uranium, can be effected 
in a solution containing potassium and ammonium oxalates, by 
employment of a current so feeble as magg by give any forma- 
tion of electrolytic gas in a voltameter. e metal deposited 
under these conditions admits of washing. 

AT a recent meeting of the Berlin Physical Society, Herr C. Baur 
described experiments he had made with water-jets, which, issuing 
from a conically-pointed tube in parabolic curves, were acted upon 
| certain musical tones, so that, at some distance from the mouth 
of the tube, they showed a rotation, and that the jet, though broken 
up into drops behind the apex of the parabola, contracted into a 
continuous it The thinner was the jet the higher must be the 

ne which it was sensitive; the thicker the jet the deeper 
the tone. Herr Baur had instituted further experiments with 
water-jets, which he caused to fall on plates. Under certain cir- 
cumstances there thus arose quite pure tones, which continued as 
long as the jet hit on the plate. ie experiments succeeded best 
with a Weissmann apparatus, when Pe issued under a pressure 
of 10cm, water from a lateral opening of 4 mm. in diameter with- 
out tube. Thin bg oe mg plates and metal plates, which, 
resting on pedestals, had movement of vibration, were best 
suited as receiving-plates. The tone was most certain of occur- 
rence when the node lines of the plates were supported. In the 
jet itself appeared nodes and ventral segments at some distance 

rom the opening. They were most distinct and regular at its 
middle; away in the direction of the plates they again became 
indistinct. If the metal plate and the water, acidified beforehand, 
were connected with a galvanic cell and a telephone, then no inter- 
ruption of the current could be ised during the time of the 
sounding. The contact of the water-jet with the plate must neces- 
sarily, therefore, be continuous. Herr Baur deemed this mode of 
excitation very well adapted to the purpose of studying the vibra- 


iferous iron, 











tions of plates, 


3 average value per | 10, 
ese 





MISCELLANEA, 


On page 355 of our last impression we referred to the testing 
of the Werribee Viaduct in Australia. We omitted to mention 
that this viaduct has been constructed and erected by Messrs. 
Handyside and Co, 

Messrs, CO, MITCHELL AND Co. have reprinted from the ‘‘ News- 
paper Press Directory,” for 1886, (Rp: containing a useful 
collection of information on India the Colonies, chiefly bearing 
upon their resources and business capacities. 

THE long ropes we referred to in this column last week as weigh- 
ing about 49 tons were made on Lang’s patent crucible steel wire, 
there being no splice either in the strands or the ropes, and they 
contained about one and a-half million yards of wire. 

THE Journal of Commerce, probably the Liverpool paper of that 
name, though the sheet before us does not say so, pees oe se on the 
10th inst, a useful article directing attention to the losses of ships 
which result from insufficient examination or swinging for compass 
adjustment. 

THE Loan Collection of Japanese Art, at the Society of Arts 
in the Adelphi, will remain open during the week ending the 22nd 
inst., daily, from 10 till 4 o’clock, and from 7.30 to 9.30 p.m. 
Admission may be obtained on presentation of visiting card. A 
very complete catalogue of the exhibits has now been prepared. 

GREAT is being made with the Kalawewa, Ceylon, 
irrigation works, which have already had a marvellous effect on 
the face of the country, as well as on the condition of the people, 
This tank will cost considerably more than the gr estimate 
but if it benefits the land, as it undoubtedly will, its financial 
prospects ought to be good. 

THE firm of Morewood and Co., Birmingham, Soho, and London, 
which has been in business for over thirty years, and which suc- 
ceeded to the trade of the original patentees of i 
iron, has been converted into a private limited company, with a 
capital of £250,000, under the of Morewood and Co., Limited, 
None of the shares issued are offered to the public. 

Tue defects in the machinery of the new steel cruiser Phzton, 

, 3050 tons, 5000-horse power, have — more serious than 

was at first suj , and will delay her ote for the Mediter- 

ranean station for at least a fortnight. The mercantile marine is 

po ny not to know what first-class machinery is, but those in it 

- — find the machinery a fortnight of repairs worse than they 
ought. 


THE number of unemployed ms in gn yn the 
Melbourne Argus, March 24th— recently me so great 
that the Government has taken steps to despatch such of them as 
are willing to go into the country, where they would have no 
difficulty in obtaining work. It would seem, however, that it is 
not want of work but want of money without work which affects 
a good many in Melbourne as elsewhere. Questions as to hours 
and apprentices are now keeping men idle. 

TuE Royal Cornwall Polytechnic Society, Falmouth, has just 
published its annual prize list and regulations for competition. It 
offers medals and other prizes—some being convertible into money 
awards—for (1) collections of metallic and other local rocky and 
other substances; (2) for improvements in mining and metallurgical 
machinery, engines, boilers, &c.; (3) for essays on prescribed sub- 
jects; (ah boat-lowering apparatus and steam fishing vessel; (5) 

rizes in chemistry and e icity; (6) in fine arts, photography ; 
*Lauder” prize for boys for essay and map of British South Africa, 
and for shorthand. The secretary is Mr. E. Kitto, Polytechnic 
Hall, Falmouth. 

Mr. JAMES BRUNLEES, on whom the Queen conferred the 
honour of knighthood at Windsor on Saturday, is senior engineer 
of the Mersey Tunnel Railway. Sir James Brunlees is a native 
of Kelso, Roxburghshire. He was born in 1816. In the course 
of his long career he has carried out many important engineering 
works at home and abroad, among the latter being the well-known 
Sao Paulo Railway. He is a past president of the Institution of 
Civil Engineers, a member of the French Society of Civil Engineers, 
a fellow of the Royal Society of Edinburgh, a member of several 
learned societies, and a Knight of the Order of the Rose of Brazil, 
an honour conferred on him by the Emperor in connection with 
his engineering works in that country. 

THE Institution of Mechanical Engineers met at the Rooms of 
the Institution of Civil Engineers on Thursday and Friday, May 
6th and 7th. Papers were read, ‘‘ On the Distribution of the 
Wheel Load in Cycles,” by Mr. J. Alfred Griffiths; ‘‘On the 
Raising of the Wrecked ry wg Fr of the Realm,” by Mr. 
Thomas W. Wailes; and “On frigerating and Ice- i 
Machinery and Appliances,” by Mr. T. B. Lightfoot. With two of 
these pay we shall deal in an early issue. The anniversary 
dinner of the Institution took place at the Criterion on Friday 
evening. Mr. Jeremiah Head, president of the Institution, occu- 

ied the chair, and among those present were Sir J. N. Douglass, 
Nr. Joseph Ruston, Mr. Thomas Hawksley, Mr. Joseph Tomlinson, 
Mr. Patrick Stirling, Colonel Martindale, Professor Roberts-Austen, 
and Professor Hughes. 


THE new experimental 9'2in. steel wire gun from Elswick has 
just been tried at the Government proof butts, Woolwich Arsenal, 
with satisfactory results. The War Department has issued orders 
for the construction of several more guns of the same description. 
The Government pressure test for the gun was 65 tons to the 
square inch, The new weapon weighs 25 tons, and is 33ft. long. 
The steel wire is coiled round the inner tube at the breech and 
nearly up to the trunnions, and consists of seventy-eight layers. 
The wire is made in lengths of 2400 yards, and 20 weigh 
1lb. Itis flat, and is put on bya ype nes designed machine by 
which it is wound under a tension of about 40 tons to the square 
inch. The lengths are joined together by being brazed and 
rivetted over a considerable length. After the wire has been put 
on, a steel jacket is shrunk on over it. 


Ir has been settled by a decision of the Supreme Court of Penn- 
sylvania that machinery, once adjusted to its place in a factory, 
is presumably properly constructed, and may be operated without 
danger to the operative charged with its care. In case of anaction 
for damages from injuries, there must be direct and conclusive 
evidence to overcome this presumption. The Philadelphia Record 
says, “‘ the meaning of this decision to workmen in this State is 
that any personal injuries they may sustain from exposed machin 
will be at their own risk, so far as | remedies are concern! 
At first sight this may seem a hard thing, but reflection will lead 
inevitably to the conclusion that no other basis of equity could be 
found by the court. To make the owner of machinery liable for 
individual carelessness is to put a premium upon stupidity. The 
remedies for gross neglect of precautions to secure ordinary safe 
will never be denied, but the reckless trifler with whirling wh 
must run his own risks.” 

THERE is in Manchester an Association of Trades’ Union Officials 
which embraces amongst its members not only the representatives 
of the various workmen’s unions in the district, but also trades’ 
union officials in various parts of the country. Amongst its own 
members the association delights in the name of the “‘ Peculiar 
People,” and it has for its object the promotion of the general 
in of trades’ unions, the cultivation of closer relationship 
between the officials of such unions, and the holding of regular 
meetings at which gentlemen from other towns interested in labour 
questions can have the opportunity of giving or receiving advice 
and assistance. The association has inaugurated several important 
mi ts in tion with the objects it has in view, but not 
unfrequently its proceedings partake of a social and convivial 
character, and one of such meetings was the last gathering of the 

bers, when a hand little presentation, to commemorate 
his sixtieth birthday, was made to Mr. Robert Austin, the local 
secretary of the Manchester branch of the Amalgamated Society of 
Engineers, 
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WORK AND WAGES. 
Quit one-third of the year has 

that improvement in trade which optimists assured us 
toward the end of last season Great Britain was 
pretty certain to enjoy. It is true that in certain direc- 
tions there is a little improvement; but the gleam of light 
only suffices to make the prevailing darkness more intense. 
It is often pointed out that the volume of our trade has 
not suffered much diminution as compared with previous 
years; and that low prices are the worst evil with which 
commerce has to contend. This statement is not strictly 
true. But even though it were, our case would still be 
hard. Those who argue on such a basis that we have 
little reason to complain as a nation, quite overlook the 
fact that our population is advancing in numbers by leaps 
and bounds, and that every year there are more and 
more mouths to be fed. We rely in this country for our 
sustenance almost entirely on trade, for agriculture counts 
for comparatively little. If we cannot keep our works 
going, then we must starve. It is essential that we should 
each year produce, or manufacture and sell, more and more 
of the commodities which the rest of the world wants. 
That which sufficed for the population of Great Britain 
ten years ago will not suffice to-day. There are, to put 
the matter in a eoay light, more working men and 
women to feed than there were; and this is one reason why 
so many are out of employment, and such numbers on 
half-time. It appears to us beyond question that 
must fall to a lower point than the 


without bringi 


have yet reached 
before we can produce at a price which wi 
command of markets. 


It is very natural that the working man should suggest 
any remedy for the existing state of affairs rather than a 
uction in wages. In recent articles, however, we have 
shown that the foreign workman is content with a mere 
ittance as compared with the w: ry in this country. 
e do not assert that this is right ; but, right or wrong, 
it is a stern, uncompromising fact, and we must deal wi 
it and handle it as one; and it must not be forgotten 


insure the 


the| that the employers of labour abroad are really much 


poorer, and are content to live much more simply, than 
the —_ ers of labour at home. In one word, countries 
with which we have to compete are poorer all round than 
we are, men and masters alike, and we in England must 
be content to assimilate our condition in some de to 
that of the foreigner. In very many respects, however, we 
must still be better off. Never in the history of this 
country were all the necessaries and many of the luxuries 
of life so cheap as they are now. We do not exaggerate 
at all when we say that 30s. a week wages now are more 
than equivalent to 35s. a week ten years It may be 
worth while, we think, to put this matter in a somewhat 
different point of view from that in which it is usually 
presented, especially to the working man. The money 
id in wi is really and in itself of no value at 
all. What the working man gets in return for his toil 
are commodities, such as bread, and meat, and beer, 
and tea, and clothes, and so on. The master might pay 
the man in goods, and the man would be no worse off 
so long as the bargain was honestly carried out. Indeed, 
for many years it was the custom in extensive districts to 
pay in goods, not in money. Abuses crept into the system, 
and the Truck Act put a stop to it. Let us suppose that 
in 1875 a workman made an arrangement with his 
employer that he should receive, instead of money, 30s. 
worth per week of such goods as he required at current 
prices. Now such has been the effect of the reduction 
in the cost of commodities, that year by year the man 
would have received more and more. ‘or every ten 
loaves, for instance, which he got in 1875, he would have 
a dozen now. For every 3lb. of sugar he would now get 
about 51b., and so on. Thus the man would rea 
very considerable advantage. If the master salad 
to continue the arrangement, and offered the man 25s. 
worth of goods per week instead of 30s. worth, the man 
would still be better off than he was in 1875. This fact 
is continually overlooked by the men. To them a sovereign 
is asovereign. They are oblivious to the fact that the value 
of the sovereign as expressed in terms of purchasing power 
anging; and that of late years the change 
has always run in one direction; that is to say, the value 
of money has noe ge vse augmented. A considerable 
reduction of w there Bigg 0 not in any way repre- 
sent a considerable reduction in the power of buying what 
the wage-earning classes want. Of course it would be a 
thing if it were possible for the artisan and the 
ist to go on ene in wealth and in the power 
ing luxuries and comforts; but this cannot be 
while we have the foreigner at our doors. Indeed, if we 
ask why it is that we can buy things so cheaply, the 
answer is that things are cheap because foreigners are 
content to supply us with them at alow price. We con- 
stantly hear it said, “if only French and German and 
Belgian and other folk would insist on getting higher 
wages, we should be much better off in this country.” Such 
a statement is fallacious. The effect. of a rise of wages 
abroad would be a rise in prices at home, which would 
leave the English working man no better off than he 


very 
capi 
of 


‘18 now, 


When competition is keen, high ae tell disastrously 
os the working man. The capitalist is stimulated to 
e last degree to do without him. The result is that 





machinery is more and more used, and hand labour dis- 
pensed with in like proportion. It is all a question of 
cost. If the man is cheaper than the machine he will be 
employed ; if he is not, then he will go idle. The argu- 
ment in daily use, that the employer is livin - in 
luxury while the working man leads a wretched life, deals 
with questions entirely beyond the control of either the 
—— or the employed. If the former could divide 
with his employés the whole of his profits he would not 
enrich them. t us suppose, for example, that a man 
employs 200 hands, and makes a clear profit of £1000 a 
year. He is in the present day an exceptionally lucky man 
if he does this. If, however, the whole £1000 were 
divided among the men, it would only give them £5 per 
annum each, or 1s. 1ld. per week. That is to say, the 
man who before*was paid 30s., would now receive 31s. 11d., 
while the employer would get no return at all for his 
money invested in the business, or for his own time, 
talent, and skill. In point of fact, the proportion received by 
the master only appears to be large because it goes into one 
pocket ; divide it among many, and it becomes evanescent. 
On the other hand, and for the same reasons, a small reduc- 
tion in w amounting to very little indeed per man, may 
make all the difference between carrying on a concern at a 
profit or at a dead loss. In one sense, it may be proved 
that in many concerns the men actually are paid a con- 
siderable sum more than they earn. Thus, for example, a 
shaft is put in a lathe and turned. The operation takes a 
week, e turner receives 30s. The shaft is worth £5 
more after it was turned than it was before. How much 
of this has been earned by the man, and how much by the 
lathe? When it is asserted, as we are sorry to say it some- 
times is asserted, that the master runs away with the 
value of the men’s work, it is entirely forgotten that in 
very many cases the man not only gets the full value for 
the work he has done, but a large proportion of the value 
of the work done by the tools and machinery belonging to 
his master as well. It is right that the truth should be 
aan on this point. It is often forgotten. It is 

use it is forgotten that we seldom or never hear of a 
co-operative factory succeeding. In such concerns there 
are no masters to run away with the men’s profits; but we 
cannot name an instance in which such undertakings were 
carried on at all, and in which the workmen were better 
off in regard to wages than they would have been even in 
the hands of a demon capitalist. 

However the relations of labour and capital may be 
studied, the broad fact remains that a very large number 
of men are now out of work, and that there is no 
immediate prospect that they will get it. The only chance 
for them is that we should be able to sell more goods. 
More cotton, and iron, and steel, and engines, and 
machinery ; and this cannot at all be done unless we are 
content to accept lower prices. Whether we are or are not, 
rests at this moment entirely in the hands of the working 
man. If he will consent to regard the sovereign as being 
worth much more now than it was ten years ago, he will 
soon get employment. If he is content to accept 20s. 
reveal of 25s., seeing that “things are so cheap,” then 
there will be an increase of trade and plenty of work. 
So long as he holds out for wages which are very much 
higher virtually than those of any other nation, so long 
must the British workman remain content to work half- 
time, and carry on a deadly fight with the wolf at his door. 
Circumstances may be evil, but this does not alter the fact 
that they are too strong just now for the working men and 
the capitalists of Great Britain together. 


STEEL SHIPS, 


Ir is now just ten years since the steel manufacturers of 
this country succeeded in producing a material suitable for 
the purposes of the shipbuilder and marine engineer. 
Previous to that time many attempts had been made, both 
in Royal and private shipyards, to employ steel in the con- 
struction of ships ; but the results were not so generally 
satisfactory as to encourage further developments in that 
direction. The steel then being made was variable in its 
— so much so that angle bars which were very 

uctile at one extremity would sometimes be exceedingly 
brittle at the other. The behaviour of the material was, 
indeed, very erratic and unsatisfactory. Some plates and 
bars would show the best qualities of tenacity and 
ductility, while others from the same batch would evince 
the possession of the several characteristics of hard tool 
steel. After much labour had been expended upon a steel 
late, and when it was rivetted in place, it would suddenly 
me fractured without any warning, and from no 
assignable cause, except, perhaps, change of temperature. 
The Admiralty were the principal users of steel in ship- 
building at that time; but the employment was limited to 
deck flats, stringers, and longitudinals, with the view 
chiefly to effecting economy of weights. Under no circum- 
stances was it considered safe to use steel for the outside 
plating of her Majesty’s shi The French Government 
were more peng weeny. Ben this particular, and in 1874 it 
was found that notwithstanding the treachery and imper- 
fections of the steel supplied to their dockyards they were 
able, by carefully observing certain precautions, to work 
that material into their ships upon a | mo scale than our 
own naval constructors felt justified in attempting. The 
keystone of the difficulty was to be found in this very 
uestion of care in manipulation. It was not doubted 
t the behaviour of the steel was governed by certain 
laws, and that a careful observance of those laws would be 
followed by success so far as the manipulation of the 
material was concerned. But, then, dockyard workmen 
are not skilled metallurgists, and to build ships with a 
material that required such careful handling was not only 
commercially impossible, but also impracticable, even at a 
Royal dockyard. Moreover, there was always the risk 
that by improper treatment the steel might be put into 
such a condition of initial strain by reason of changes in 
its molecular arrangement, as to cause a disaster to occur 
at sea to a vessel by a rupture occurring at a place where 
undue internal strain would be wholly unsuspected. For 
these reasons, then, our shipbuilders had no confidence in 
steel, although they had every desire to employ a more 
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tenacious and ductile material than wrought iron if it could | tests to which the two materials are subjected in order to | carry out the scheme. The next step will be an application for 
be produced at a moderate cost. Saecupalates of | borrowing powers, to be followed by a Local Government Board 


It was in 1875 that Sir N. Barnaby, then Director of 
Naval Construction at the Admiralty, uttered his famous 
challenge to the steel makers of Great Britain in the hall 
of the Society of Arts—at the annual session of the Insti- 
tution of Naval Architects. That challenge was taken up 
at once, and in the following year Mr. James Riley, the 
manager of the Landore-Siemens Steel Works, appeared 
before the members of the same institution with a state- 
ment showing what had been done by the company he 
represented towards meeting the requirements indicated 
by Sir N. Barnaby. The Director of Naval Construction 
had said in the previous year—“The uncertainties and 
treacheries of Bessemer steel, in the form of ship and boiler 
em are such that it requiresall the care which it has had 

wed upon it at L’Orient to avoid failure ;” and had 
further declared that we wanted “a perfectly coherent 
and definitely carburised bloom, or ingot, of which the 
rolls have only to alter the form in order to make plates 
with qualities as regular and precise as those of copper 
and gun-metal, and we look to the manufacturers for it.” 
Said he, “I am ready, for my part, to go further than 
the French architects have gone, and build the entire 
vessel, bottom plates and all, of steel; but I know that 
at present the undertaking will involve an immense 
amount of anxiety and care.” By the spring of 1876 the 
Landore-Siemens Company had satisfied Cy eee and 
the Admiralty so far that they were then fulfilling a con- 
tract for the manufacture of steel for the entire hulls of 
the two armed despatch vessels Iris and Mercury, which 
were ordered to be built at Pembroke Dockyard. Lloyd’s 
Register at once gave attention to the matter, caused a 
vast number of experimental tests to be made upon the 
new steel, and so satisfied were the committee with its 
behaviour that they proceeded without any delay to 
formulate rules for the construction of steel ships to be 
classed in their Register. The quality of steel described 
by Mr. Riley in 1876 is now being produced all over the 
country, and is known under the designation of “ mild 
steel.” Not only the Siemens-Martin, but also the 
Bessemer process is employed in its production; and 
attempts have been made to produce equally trustworthy 
steel by the comparatively new basic process, which, 
although not quite successful hitherto, will doubtless 
attain satisfactory results ere long. During ten years the 
cost of manufacture has been so reduced that the best 
shipbuilding steel can now be purchased at a lower price 
than was then paid for ordinary wrought iron. The 
employment of steel has correspondingly increased with 
the reduction in its cost, so that at present no less than 
40 per cent. of the tonnage building in this country is 
constructed of a material which ten years ago had no com- 
mercial existence, and was, indeed, scarcely discovered. 

The present seems, therefore, a fitting time to review 
the developments which have been made in steel ship- 
building, and to consider the experience which has been 
obtained with the use of steel in the shipyard, and with 
the behaviour of steel under the many tests to which they 
have been subjected. Hence it was not surprising to find 
three papers read upon the subject on the first day’s meet- 
ing of the recent session of the Institution of Naval 
Architects, and a brief reference to these papers has 
already been made in the columns of this journal. It is 
to be regretted that so much of the subject-matter of two 
of the communications referred to related to a personal 
question with which the Institution had nothing to do. 
Some of the points brought under the attention of the 
members by Mr. Martell and Mr. Ward are, however, of 
the deepest importance to shipowners, shipbuilders, and 
underwriters. These relate to the old question alluded to 
by Sir N. Barnaby more than ten years ago, when 
he made his appeal to the steel manufacturers for a trust- 
worthy material. Mr. Martell considers that it is still 
necessary to im certain restrictions and regulations 
upon the use of steel such as he does not deem necessary 
in regard to wrought iron; and he produces excellent 
reasous for his opinions. Mr. Ward, on the contrary, has 
reached such familiarity in the use of steel that he has be- 
come contemptuous with regard toits alleged infirmities and 
peculiarities. He would, therefore, treat steel in the same 
way as iron, neither better nor worse—that is to say, he 
would permit the workmen to heat, hammer, and roll it to 
any extent they may please in fashioning it into shape, 
setting aside as bad only such pieces as fail under treat- 
ment. ’ This is the invariable practice in shaping iron 
plates and bars, it being assumed that what is not cracked 
or broken is, therefore, sound, and fit to go into a ship. 

Now this is admittedly a safe practice in dealing with 
iron, but it is not pee ben who consider it prudent to 
handle steel in such a way. The instance cited by Mr. 
Martell of the fracture at sea of a ship’s plates which had 
previously been exposed to undue heat through a fire near 
the loading berth of the vessel, shows that in one case at 
least, mild steel did not behave as ordinary wrought iron 
would under similar circumstances. On the other hand, 
as is well known to all familiar with the usual processes 
of a shipbuilding yard, it is a notorious fact that portions 
of a plate or bar are frequently heated and hammered 
without any injurious results following from that treat- 
ment. Indeed, if this could not be done, it would be 
unsafe to build steel ships without at least three times the 
amount of supervision which is now given to them by 
surveyors and inspectors. It is, in fact, doubtful whether 
any supervision at all would be effectual in preventing 
undue internal stresses from being set up in the mole- 
cular structure of the material of which a ship is 
built, if it cannot be safely handled by ordinary shipyard 
workmen. The importance of annealing thick: butt 
straps in which the rivet holes are closely spaced, and of 
riming the punched rivet holes in thick plates of the 
bottom, may be admitted without at the same time accept- 
ing such limitations as would practically exclude steel 
from mercantile shipbuilding altogether. Generally 


speaking, whatever wrought iron is capable of with- 
standing, can be much better withstood by mild steel, and 
this fact is made apparent by a comparison between the 





determine their fitness for shipbuilding. 
ten years has shown that mild steel will usually endure very 
bad treatment without being seriously injured in regard to 
its ductility and tenacity. Instances are very rare in which 
the bottom plates of a steel ship have been penetrated by 
taking the ground, and it is not at all unusual for the 
bent platesto be taken. off, rolled. fair, and_re-rivetted in 
Whether such treatment is judicious is quite 
another matter, and it is very doubtful whether a vessel 
ired in such.a way is in so good a condition as she was 


‘before she sustained the damage in question. From the 


point of view of a shipowner whose ship is insured, the 
mode of repairing her to which allusion has been made 
seems very objectionable; and, indeed, under any circum- 
stances there cannot be that close ment between the 
rivet-holes of adjacent plates which is essential to sound 
work when a stretched plate is rolled fair and re in 
that way. Consequently, while we may admit the —_ 
bility of replacing bent plates after being faired by ro: ings 
the advisability of so doing will not be so readily conced 
It is, of course, very satisfactory to find that steel is 
capable of resisting blows which would penetrate iron, and 
that in itself should be a sufficient return for the slightly 
greater cost of the former material, without our —— 
use stretched and over-strained plates simply because they 
ap to be sound. 

mething can therefore be said from both the points of 
view of the cautious user of steel and from that of the 
man who would treat steel and iron in the same way. 
The former must remember that it is the excellence of 
steel which has made it so popular and inspired ship- 
builders with such confidence in its qualities that it is now 
commonly employed for the most considerably bent, 
twisted, and furnaced plates in an iron ship’s bottom. 
The latter should bear in mind that the very excellence 
of the material may often cause defects in its structure 
to be hidden, which would be revealed by an inferior 
article; for it by no means follows because a steel plate 
or bar shows no signs of cracking that it is not over- 
strained, and therefore impaired in strength. to 
iron is at once revealed by fracture, but damage to steel is 
often knownonly byaconsideration of thetreatment to which 
it has been subjected. While, therefore, steel is, in one sense, 
far superior to iron as a material for ships, it must yet be 
treated with more discrimination than iron, simply because 
it does not so readily disclose impaired conditions of duc- 
tility and tenacity. Nine hundred and ninety-nine out of 
a thousand of the operations in a shipyard are not calcu- 
lated to do any violence to the structure of steel, if that 
of punching be omitted, but the thousandth establishes 
the necessity for taking care. The loss of strength result- 
ing from punching is regularly restored by annealing or 
riming, and for the rest care must still be taken. 

The corrosion difficulty has been overcome by carefully 
removing the mill scale previous to painting. As soon as 
this scale is got rid of, the risk of pitting and throwing off 
paint is at an end. Steel ships, which a few years ago 
were a source of much concern to their owners in conse- 
quence of rapid corrosion, are now no longer worse in that 
respect than their iron neighbours. Most shipowners take 
measures to free steel ships of the black oxide scale before 
they are launched, this being easily accomplished by the 
occasional application of diluted sal-ammoniac or hydro- 
chloric acid. 

The idea that steel ships will prove expensive to under- 
writers seems to be most fallacious. Itis quite true 
that such vessels permanently alter their form when under 
stresses which would break an iron ship asunder. Several 
such cases have already occurred, and the impossibility of 
restoring those vessels to the same condition as they were 
in before being damaged, has made them constructive 
total losses. But then the underwriter has held the 
damaged ship as a set off to this claim of the shipowner 
for a new one; and although it has been impossible to 
make her perfectly fair and symmetrical, she has yet been 
repairable and made fit for service at a comparatively 
small cost. Both for the security of life and ig my 
steel ship is to be preferred to an iron one, and for that 
reason the rapid increase in the proportion of steel shi 
built every year is to be welcomed. But to maintain the 
superiority of steel ships, it is essential that every care 
should still be taken in the manufacture and testing of 
steel, and that familiarity with the use of the material 


should not result in the nomad of those precautions which | perf 


experience shows to be necessary in its manipulation 
and which are not necessary when we are ding with 
iron. 





THE DRAINAGE OF RICHMOND, SURREY. 


In and around Richmond, Kew, Mortlake, and Petersham 
much interest is manifested throughout local engineering circles 
respecting the disposal of the sewage of the Richmond Union. 
A summary of the six separate schemes put forward by several 
engineers has already appeared in this journal. The one which 

ined the approval of the Urban Sanitary Authority of the 

ichmond Union should by this time, in the opinion of many, 
have been finally agreed upon by the Urban and Rural Sanitary 
Authorities of the Union alike. The want of progress in the 
matter is, however, only apparent. The Joint Sewerage Com- 
mittee, comprising representatives from both authorities, have 
held several meetings and are still giving the matter their 
earnest attention. The Rural Sanitary Authority have availed 
themselves of the services of Mr. Baldwin Latham to secure an 
independent investigation of the proposed scheme. They desire 
to ascertain to what extent, if at all, their interests would be 
compromised by joining hands with the Urban Authority 
rather than dealing with a separate project for their own dis- 
trict. At the last meeting of the Joint Committee it transpired 
that the headings of Mr. Latham’s report had been received, 
but that extended information was not yet available. Certain 
suggestions of the Rural Authority proposing modifications in 
the scheme as originally brought forward were considered, and 
the meeting then adjourned pending the reception of Mr. 
Latham’s completed report. Further progress will, it is 
expected, be possible in about a week’s time. The Joint Com- 
mittee will then advance as rapidly as may be to the signing of 
the formal agreement under which both authorities combine to 





inquiry—another of the series of similar inquiries extending 
over the several years during which this vexed question of 
the sewage has been arduously debated. Although a certain 
amount of opposition is inevitable at the inquiry, it is not 
anticipated that it will be formidable enough to interfere 
seriously with the application. On this point it is significant 
that at the recent rotation election of members for the Rich. 
mond vestry—to serve three years —three candidates, who were 
known to be adverse to the passing of the project in its present 
form, were defeated. The majority of ratepayers in the union 
are in favour of calling in the aid of the engineer as soon ag 
possible to relieve them from a condition of things as dangerous 
to health as it is detrimental to property. 


THE WITHAM NEW SEA CHANNNL, 


Tue Witham New Sea Channel recently completed into the 
estuary of the Wash is one of the most important works in river 
engineering carried out in this coun’ The new channel is 
three miles long, and its sectional capacity is not only sufficient 
for — class of shipping, but in excess of that of the 
Suez C or the Amsterdam Ship Canal. Prior to the con- 
struction of the new channel thousands of acres of land in Lin- 
colnshire, draining by the Witham outfall, were flooded during 
periods of heavy rainfall, and vessels of only 300 tons could 
reach the port of Boston. Now vessels of 2000 tons frequent 
the port, which bids fair to become one of the most important 
on the east coast, and the depression already acquired in the 
low-water level at Hobhole is 4ft., whilst the drainage sills of 
the grand sluice are dry at low water. This depression in the 
low-water level, so beneficial both to the drainage and naviga- 
tion, is being grad ae by the natural scour due to the 
new channel and the ging of the hard and unyielding bars in 
the upper reach of the river. The new channel for about two- 
thirds of its length was excavated within the shelter of tidal 
embankments by aid of barrow and wagon roads and three 
— steam navvies advancing in cchéon attended by eight 
ocomotives, whilst the tidal or exposed section of the work was 
executed by training walls and dredging. The strata cut 

h consisted chiefly of silt, peat, and blue clay. The 
bottom or lower portion of the channel for the greater part of 
its was formed in the boulder clay. The channel falls 
at the rate of 1ft. per mile seaward, with sides slopes of 4} and 
4 to 1, and fascine work and cliff stone have been used for the 
protection of the faces. The old circuitous channel was un- 
trained and broken through a mass of shifting sands, and its 
permanent closing formed a most difficult el t in the scheme, 
but was successfully accomplished in August, 1884. Since 
then the new sea channel has been largely used, to the great 
advantage of the drainage and navigation. The works were 
designed and carried out for the Witham Outfall Board by Mr. 
J. Evelyn Williams, M.I.C.E., and the contractor was Mr. 
Thomas Monk, of Liverpool, In continuation inland of the 
improvement of the outfall, the grand sluice has been enlarged, 
and the Witham improved for a reach of twelve miles above the 
sluice, the aggregate cost of the works being about £200,000. 





FOREIGN VESSELS IN THE COAL TRADE, 


Some time ago we referred to the comparatively large num- 
ber of vessels engaged in the foreign coal trade which were 
foreign owned. It may be of interest now to give the details 
for a recent month. In April there were about 390 vessels 
leaving the Tyne coal laden, and out of these there were 255 
British and 135 foreign. From North Shields the numbers 
were 15 all British, and from South Shields 31 British, 9 foreign, 
so that from the Tyne ports there were 301 British ships and 144 
foreign. From the Wear in the same month the vessels were 
69 British and 54 foreign; and from Seaham, 9 British. At 
Blyth there were 21 British and 35 foreign; and at Amble, 14 
British and 15 foreign. At West Hartlepool the numbers were 
26 British and 28 foreign; at Middlesbrough, 8 British and 10 
foreign. At Hull, 79 British and 18 foreign; and at Grimsby 
27 British and 24 foreign. At Liverpool the numbers were 52 
British and 18 foreign for the month ; at Cardiff, 280 British and 
79 foreign; at Newport, 95 British and 36 foreign; and at 
Grangemouth, 29 British and 42 foreign. It is needless to give 
more examples, for these illustrate the variations in the propor- 
tions of the nationalities of the coal carrying vessels. But it is 
at least certain that there is a considerable proportion of the 
coal sent away from this country which is so exported in foreign 
vessels steam and sailing. It would be satisfactory if we had 
fuller details of the countries to which the coal is so carried, 
and if we could learn whether it is carried in the vessels of 
those countries; but on those points the official return from 
which we quote our figures is silent. It would be an interesting 
topic to inquire into; to ascertain whether there is any portion 
of that trade due to the fact that we are losing our small sailing 
vessels, and that other nations are doing the trade which was 
done by them, and which our large steamships are unable to 
orm as well, and it would seem as if there were a need 
for the construction of small and cheaply-worked steam vessels, 
capable of doing the work which was done by the sailing craft 
we once had, and have lost, and have not replaced. It is in 
some such way as this, it is probable, that we could regain a 
larger share of that part of the coal trade we seem to have lost 
—the carriage of coal to foreign countries in what seem to be, 
on the average, comparatively small cargoes to one place at one 
time. 








TRIAL OF GRUSON’S ARMOUR AT SPEZIA. 
No, III, 

A tTurrp round was fired at the Griison shield on 
Thursday, April 29th, from the Elswick 100-ton breech- 
loading gun, the firing conditions being as nearly as 
possible the same as in the two previous rounds. The 
third Krupp forged steel projectile was employed, its 
weight being made up to 1000 kg., or 2204°6 lb.—nearly a 
ton. The was again 375 kg.—826°7 lb.—of Cologne 
prismatic powder. The striking velocity was 536°1 metres 
or 1758°9ft. per second; the striking energy being there- 
fore 14,651 metre tons, or 47,306 foot-tons. Pressures in 
the bore were registered as 2010, 1973, 1985, and 2025 
atmospheres, the mean being 1998 atmospheres, or 13°11 
tons per square inch. The charge in each round was made 
up in four cartridges ribbed longitudinally with serge rolls 
so as to make the charge lie in the bore with a space round 
it. The crusher gauges, tubes, and obturator, were, of 
course, as employed at Elswick. It may be noticed, by the 
way, that the de Bange asbestos ring, which answers 
remarkably well with small guns, has given considerable 
trouble by setting up in guns of larger bores. The follow- 
ing table gives the details as to velocity and energy of each 
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yound more exactly and fully than we have hitherto stated 
them :~- 


Ballistic Power of 100-ton Breech-loading Armstrong Gun Fired at 
Spezia on April 20th, 24th, and 29th, 1886, 








Number of round, First. | Second 
Velocity at muzzle in metres 541°2 , 541°9 | 540°1 
» infeet ... |. |... 1775°6 | 1777°9 | 1772°0 
», at 85 metres in metres... ... 538°6 | 539°3 | _537°5 
> «at 2789 in feet... ... ... 1767°1 | 1769°4 | 1763°5 
», at point of impactin metres | 537°2 |. 587°9 | _536°1 
. a in feet... 1762°5 | 1764°8 | 1758°9 
Energy at muzzle metre-tons ..| 14,929 | 14,966 | 14,871 
foot-tons ... 48,326 | 48,019 


” at point of impact metre-tons...| 14,709 | 14,747 14,651 
: foot-tons 47,499 | 47,629 47,806 
892°8 | 896°9 


| 
PS a, TNA OR te Si mer 
Angle of incidence of projectile with | | 
tangent to 8 ... | 40 deg. 44 deg. | 344 deg. 


‘oot- os 
ra "> per in cir, foot-tons | 
Perforation in wrought iron at striking, 





Energy in foot-tons at impact per ton | | 
rt - ae my ach aid , 548°9 5501 | 546°4 
After the second round, owing it is said to the impossibilit, 


of masonry and cement supporting the iron shield as well 
as the contiguous iron plates of a cupola or iron fort, a 
slight space opened behind the edge of the plate on 
either side. In fact there had been sufficient yielding to 
cause a little anxiety as to the conditions under which the 
shield would receive the third shot. 


FIG.17 
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afternoon to push forward the manufacture of the plates 
required for the two cupolas, 
he question was raised, as it was inevitable should be 
the case, as to the excellence of the Krupp projectiles 
which had thus broken on the shield. One or two queer 
looking bits were found, and persons stated that they 
found pieces that proved rather soft under the file. Wedo 
not, however, feel that there was anything to shake our 
belief in the projectiles being excellent. At all events 
nothing could be a fairer proposal than that which was 
made by Krupp’s agent, M. Otto Budde. It appears that 
a competitive trial of steel 15 ¢.m. projectiles has been 
cuted on at Muggiano, Spezia. In this Krupp’s have 
roved themselves the best. Shells of 15 cm. have been 
red point blank at very thick steel plates—about 18in. 
thick, we think. These entered to a depth of about 14 
calibres, and rebounded without alteration of form, so 
that they can be again fired. M. Budde suggests that 
these projectiles, whose quality has been thus proved to be 
extraordinary, should be fired at the Griison shield, 
against which, striking obliquely as 3 must do, they will 
break up exactly in the same way as the large projectiles, 
so he states, 

There was a wish expressed to see a French St. Chamond 
steel projectile fired against the shield. These are excel- 
lent, but they are said to be softer than iy Uy and the 
question arises as to what are the qualities that are most 
needed in shot to enable them to act well against chilled 
iron armour. On this matter we have literally no expe- 
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FRONT OF SHIELD 
OEVELOPED 


This was delivered on a spot close to the centre line 
running down the shield and about a metre from Round 1— 
see Fig. 17, on which the cracks are shown in the front of 
the shield by continuous lines, and on the back in dotted 
lines seen through as if the shield were transparent. The 
angle of incidence being more oblique than before, the 
indent of the projectile was less, being about l}in. The 
—— flew into smaller pieces than before apparently, 

ut the blow was sufficient to crack the shield, which is 
much thinner here, in lines shown in Fig. 17 as m, n, 0, p, q, 
r, 8, and ¢, as well as a small crack connecting g with point 
of impact 1. The portion of plate between ¢ and the edge 
was entirely separated from the rest of the shield, so that 
it could be removed. It extended to the depth of about a 
foot at the plate edge, but rapidly curved up to the surface 
at ¢. In spite of this cracking and splitting, however, the 
shield Se not only to be in condition to receive 
another blow, but Herr Griison thought its position 
improved, inasmuch as it had so sprung as to ms the 
opening visible at the last round, and was therefore now 
better supported. In the inside, cracks 7, «, ¢, 4, and A (see 
Fig. 18) were formed and two very small pieces were 
detached near A (vide Fig. 18), where the plate had obviously 
felt the blow a) ‘the ragment in the centre marked 
pr projecting slightly and the cracks there being deep and 
opened. 


On the whole the shield had acquitted itself admirably, 
for it had borne the three blows without any piece of any 
importance being dislodged in the inside. The small pieces 
from parts shown shaded which came off appear to have 
been shaken and dropped down rather than flown out, and 
a detachment of men behind this shield would have 
remained uninjured. Bolt heads generally fly with 
violence because their fracture is due to a strain on the 
bolt, which causes them to spring into the interior. This 
does not seem to be the case with pieces that may be dis- 
lodged by cracking. At all events it must be admitted 
that the defensive power of a shield which resists three 
blows of the projectile of the most powerful gun in 
existence is remarkable. 

We may add that such a judgment was expressed by the 
Commission that Herr Griison was able to telegraph in the 








rience in England. Krupp’s belief appears to be that the 
blow delivered by the shot depends on its limit of elasticity. 
Not that the projectile has the opportunity of recovering 
its form when the strain falls within this limit, but rather 
probably because no sensible change of form really takes 
place within it, and because directly deformation com- 
mences the resistance of the shot decreases so rapidly that 
little more work can be got out of it. We should, how- 
ever, have thought that the ultimate tenacity as well as 
the limit of elasticity would be the measure of the shot’s 
power in this case of oblique impact. In direct impact 
undoubtedly, on deformation commencing, all penetration 
comes quickly to an end, but where no penetration in the 
ordinary sense can be effected, surely as long as the pro- 
jectile holds together, so long it impresses its energy on 
the shield at the point of impact. As deformation com- 
mences its power rapidly declines, but still after com- 
mencing an injury, any following up of the blow at the 
exact spot acts in so telling a way that we should have 
supposed that between the limit of elasticity and that of 
ultimate tenacity a sensible amount of work existed, and 
that the latter limit as well as the former should be 
considered. Indeed, slight deformation may exist without 
destroying even the power to perforate. Whitworth’s 
steel projectiles in the competitive trials in England set up 
slightly, and yet were able to perforate plates that proved 
too much for most projectiles again and again. 

With “0 to St. Chamond and other French steel 
——— ittle is known out of France, but we hear that 
at GAvre great results have been obtained. It is expected 
that steel Lr should perforate steel plates about a 
calibre and a quarter thick without deformation. [n this 
country it is commonly stated that French steel plates are 
being made soft. This appears to be true in a measure; 
nevertheless, the French compound plates, whose powers 
we know are not very different from our own made on the 
same patent, are 6 meen more easily than the French 
steel plates. We have seen so much of the excellence of 
Krupp’s steel projectiles, that we should need a good deal 
of evidénce to make us accept the statement that the 
French were as good, or better; but it may be so. One 
thing is, unfortunately, quite clear, namely, that England 


has dropped far behind in the matter of steel pro- 
jectiles, and we fear that until we try really hard 
armour in this coun we may continue to place 
too much confidence in our chilled iron shells. We 
believe that these are, of their sort, excellent, pos- 
sibly the best in ‘the world; but in France, Ger- 
many, and Italy, it has been found absolutely useless 
to fire any chilled projectiles at really hard armour. 
Surely it would be mad to expect that our chilled shot 
would be of much use against a Griison shield unless we 
prove this to be the case by actual trial, A Griison shield 
erected at Shoeburyness would teach us so much as to our 
neighbours’ armour and as to our projectiles, that we 
greatly wish to see such a shield tested. A shield is surel 
worth trying for its own sake, which, so long as it ho 
together, offers complete security to the battery behind it, 
and which can be made to keep out three projectiles, any 
one of which would have gone clean through almost pr 4 
armour we either on ships or forts. It is sti 
more important to try it for the sake of the knowledge it 
affords us of the power of our own projectiles against 
foreign armour. It can hardly be doubted by any one 
that we are far behind in the matter of projectiles. 
French steel shot go through at least a pec and a- 
quarter thickness of steel without deformation, and Krupp 
projectiles enter a calibre and a-half into steel armour of 
thickness totally disproportionate to the shot, and bound 
back apparently undeformed and uninjured. We cannot 
afford to leave the matter in this state. Happily the 100- 
ton breech-loading gun that formed the central figure in 
the Spezia trial keeps up the credit of English artillery 
material. English hydraulic machinery also from Elswick 
will, as before said, be employed to work the turrets. 








ROSARIO WATERWORKS. 


THE engravings on page 376 illustrate an engine and the 
pumps the contract for which is about to be let under Messrs. 
Edward Easton and Co., of Delahay-street, Westminster. In 
description we may quote from the specification. The works 
consist of :—(a) Two compound beam engines with surface con- 
densers; (6) two direct-acting bucket and plunger pumps; (c) 
two sets of continuous-action deep-well pumps; (d) three steel 
multitubular boilers, externally fired. All pipes, connections, 
valves, fittings, &c., being included in the above items. 

Engines.—The two compound condensing engines are on 
the receiver system, each capable of indicating about 100-horse 
power when working at 18 revolutions per minute with 85 lb. 
boiler pressure, and the consumption of fuel is not to exceed 
2lb. of good Welsh steam coal per indicated horse-power per 
hour. Each engine is to be provided with a surface condenser 
and single-acting air pump worked from the parallel motion. 
The high-pressure cylinder is to be 19°625in. by 3ft. 9in. stroke, 
steam-jacketted, with a space lin. wide of the full depth of the 
liner. This cylinder is to rest on and be fastened to a cast iron 
foot bolted to the cylinder bed-plate. ‘The low-pressure cylinder 
is to be 30in. diameter by 5ft. 6in. stroke, with a steam jacket 
5in. wide, the whole depth of the liner forming a receiver. The 


specification stipulates that the liners of both cylinders are to. 
be fitted to the jackets in such a manner as ‘to allow of expan-: 


sion and contraction, and both the cylinders are to be fastened. 
to each other by brackets cast on the sides and to the cylinder 


base plate at the bottom. ‘The steam ports are to be as short. 


and direct as possible, of suitable area, but not too large. Both 
cylinders are to have variable expansion valves capable of adjust- 
ment by hand while the engine is running. The cut-off slides 
and gearing are to give a sharp cut-off from one-sixth to one- 
half stroke in each cylinder. The slide valves are to be double, 
of the short D type, made of cast iron, with cut-off slides on 
their backs, working in long steam chests. The steam chests 
are to drain into the jackets by means of holes drilled through. 
Instead of slide valves, as above described, a good and efficient 
arrangement of piston valves can be submitted for the approval 
of the engineer. The valves are to be worked by means of 
excentric rods and levers connected to the lay shafts actuating 
the vertical spindles of the valves; but this arrangement may be 
altered to suit the hand gearing finally determined upon. The 
excentrics are to be of cast iron, fitted with wrought iron straps 
lined with gun-metal. The exhaust steam from, the high- 
pressure cylinder is to discharge into the receiver jacket round 
the low-pressure cylinder. The pipes are to be of copper and the 
cocks of gun-metal, the connections are all to be of brass, and 
all bends where possible are to be of the same metal, so as 
to avoid bending the tubes. Gauges are to be fixed at the back 
of the low-pressure cyliider, connected by means of bent copper 
pipes to the steam supply pipe, receiver, and condenser. Pistons 
are to be of cast iron, with hollow spaces filled with non-con- 
ducting material, and to have adjustable packing rings. The 
connecting-rod is to be of wrought iron, swelled in the middle 
to 7in. diameter, and fitted with wrought iron strap, steel gib 
and cotter, split brasses, and lubricator at eachend. The crank 
and fly-wheel shaft to be of wrought iron, with all necks and 
collars forged on except the crank pin, which is to be of steel, 
fitted and keyed into the eye of the crank. There is to be a 
heavy fly-wheel, 18ft. diameter, in four pieces, with ratchet 
teeth cast round the centre of the face ; fly-wheel not to weigh 
less than 15 tons. The feed pump is to be of the single-acting 
plunger type, fitted with air vessel and self-acting bye pass and 
cock, the valves, plunger, and gland being of gun-metal. The 
condensing surface of the tubes not to be less than 250 square 
feet. The body of condensers to be cast iron, tubes and tube 
plates to be of Muntz metal. The water—1200 gallons per 
minute—from each of the deep-well pumps will pass through 
each condenser. The air pumps are to be single-aciing, to be 
of ample capacity to maintain a good steady vacuum equal to 
27in. of mercury. ‘ fs : 
Pumps.—The bucket and plunger pump to each engine will 
be worked from the beam; it is to be 2ft. 4in. diameter by 
2ft. 9in. stroke, and deliver 1200 gallons per minute against a 
head of about 120ft. above the pump barrel, including friction 
in pipes. The barrel of cast iron, lined with’ gun-metal Jin. 


thick. The suction is to be 20in. diameter. Suction tank 


to be of cast iron, 4ft. Gin. diameter, 12ft.- 6in. deep, 
with loose cover on top, the delivery to be 16in. diameter. 
There is to be a 16in. sluice cock on -the vertical part-of. the 
delivery under the air vessel. A small Westinghouse air pump 
to be provided for filling the air vessels. There is to be a con- 
tinuous action pump to each engine, 24in. diameter by. lft. 
Qin. stroke, delivering 1200 gallons per minute against a head 
of about 100ft., including suction and friction in pipes. The 
pump consists of two working barrels connected together, and 
two buckets worked from the beam direct. Av 





Boilers—There are to be three boilers of the multitubular 
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GROUND PLAN OF THE LIVERPOOL EXHIBITION. 
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type, each 14ft. by 7ft. diameter, with 112 33in. steel tubes 
inside ; shell and plates and steam drum are all to be of 
mild steel, and the stays, rivets, caulking rings, &c., being of 
similar material. Each boiler is to be adapted to a maximum 
working of 85lb. on the square inch, with a factor of 
safety of 6, to be tested to 150 1b. in the contractor’s workshop, 
and again when in position. Front and back plates to be each in 
one piece, There are to be six longitudinal stays, rivets of mild 
steel, two safety-valves per boiler, one a lock-up spring valve, 
the other of Cowburn’s dead-weight type. 








THE LIVERPOOL INTERNATIONAL 
EXHIBITION. 
No. L 

Tuts Exhibition, perhaps the most ambitious undertak- 
ing of its sort that has ever been undertaken in this 
country out of London, was opened on Tuesday last by 
her Majesty the Queen, with great ceremony, and in the 
presence of an enormous concourse of spectators. 

The erection of the building has been attended with 
great difficulties from its commencement, and at one time 
it seemed hopeless to expect that it would be completed by 
the time originally contemplated, viz., May Ist. 

The Corporatio’ i who are the proprietors 
of the site, which will hereafter be utilised as a public 
park, undertook to level the ground; but considerable 
sn derst: Sf ent ae come set Fa 

‘ormed, as site was ex ingly irregular full 
old excavations for brick clay, ts : 

The Exhibition authorities required an absolutely level 
site for their oe whereas the ration only con- 
templated filling up the excavations removing irregu- 
larities. Eventually this work was pcs ry Saar ata 
much greater outlay than was originally contemplated. 
Owing to the irregularity of the site, a large portion of the 
floor of the building stands a good deal above the original 
level of the ground. This involved the construction of brick 
foundation walls of considerable height, and the continued 
frost of theearly part of this year interfered materially with 
the execution of this work. Shortly after the erection of 
the ironwork was commenced, a very serious accident 
occurred, and a considerable portion of the building 
collapsed. A steamer conveying the ironwork from 
Antwerp to Liverpool was sunk by collision at the mouth 
of the Mersey, and later on a heavy gale brought down 
another portion of the building. Under these adverse 
circumstances great credit is due to the Exhibition autho- 
rities and the contractors for having completed the build- 
ing in the time; and if the exhibits and courts were not in 
that finished condition at the opening which one would 
a desired to wi ere the arg wy a is not 
at all singular in e gen ce 
of the nave during sd left ifttle to iedetedt, 
although some portion of the building through which her 
Majesty was conducted, especially the Foreign Courts, were 
practically empty of exhibits. Still the crowd of specta- 
tors served to conceal the true state of affairs. 

The plan of the building we give above, which will supply 
an idea of the magnitude of the Exhibition and of the charac- 
ter of the exhibits; but it is impossible, in the present state 
of affairs, to attempt any detailed « ipti 
portant articles which were delivered, and 





in position, were removed from the nave in order to 
accommodate the Royal procession and the crowd of sight- 
seers; in fact, the opening day was a Royal reception, and 
the Exhibition per se had to give way to the desire of the 
Liverpool people to see their Sovereign, and as thirty-five 
years have elapsed since the only other visit the Queen has 
ever paid to the city, this feeling was not unnatural. 

On entering the nave by the wre va entrance, the first 
objects to be seen are the models of ships of every descrip- 
tion, from that of the latest ironclad and Atlantic liner 
to the racing yacht of five tons. The models are con- 
tributed by Lloyd’s, the Bureau Veritas,and nearly all the 
principal steamship companies and shipbuilders, and are 
perhapsthe finest collection of modelsever brought together, 
that of the Bureau Veritas being particularly interestin 
from the t number of Lion models included 
in it. The Royal exhibits consists of a travelling carriage 
used by the Queen in the early days of her reign, before 
railways extended to all parts of the country, and some 
handsome Russian sledges. 

The Doulton sy md under the dome is the most con- 
spicuous object in the nave, and is a beautiful work of art, 
one window being painted to represent the Royal William 
steamer starting on her first voyage across the Atlantic, 
and the other showing the Umbria, and thus affording a 
striking contrast between the first Atlantic steamer and 
those of the present day. The Royal throne was placed 
at the east end of the Doulton trophy. The Liverpool 
trophy consists of an elaborate case, containing samples of 
the principal articles imported into Liverpool. The most 
imposing engineering exhibits in the nave are the Webb 
compound locomotive, “City of Liverpool,” sent by the 
London and North-Western Railway; the tank engine 
made by Messrs. Sharp, Stewart, Co. for the Lanca- 
shire and Yorkshire Railway, which will be illustrated 


in these columns; the composite carriage for the 
same railway; and the old engine “ motion,” 
constructed, in 1825, by George Stephenson. is 


engine was originally employed on the Stockton and 
Darlington Railway in drawing coal trains, and is ante- 
cedent to the more celebrated Rocket. The Locomotion 
has stood for many years on a estal at Darlington 
station, and has been lent to the Liverpool Exhibition by 
The Rail Signal Compstat) Wombeiay 

e wa, mpany, » near 
Liverpool, ie a good di ae their level crossing 
pucont signals, which will be fully described in a future 
number. 

Messrs. Jessop and Sons show double-throw cranks of 
cast steel, ship stern frames and rudders. 

Messrs. John Brown and Co. have on view an armour 
plate 22in. thick and other specialities, . 

The Mersey F have a fine collection of shafts, 
including a crank weighing 33 tons; Messrs. Cam- 
mell and Co. a built crank shaft, and Mr. John Dickenson, 
of Sheffield, a 45-ton crank shaft. 

Messrs. Fox make an effective display of their corru- 
gated boiler flues, but all detailed description of the 
engineering articles must be reserved until matters are in 
a more settled condition ; and in fact the real installation 
of the principal] exhibits did not commence until after the 
opening ceremony. 

The inaugural ceremony has been fully described in the 





daily papers, but mention should be made that the Queen 
conferred the honour of knighthood upon the Mayor of 
Liverpool, now Sir David Ratcliffe, who is the chairman 
of the Council of the Exhibition, and who originated the 
idea of having this, the first, Exhibition of any magnitude 
which has been held in Liverpool, and who has worked 
literally night and day in promoting the undertaking ; in 
fact, for the last few months he has resided in a house in 
the Exhibition grounds, and but for his constant presence 
and the energy displayed by him, it is more than doubtful 
whether the Pailding snc | have been completed in time. 

Mr. Lee Bapty, who has had great experience in exhibition 
work, is the general superintendent, and is unremitting in 
his endeavours to please everybody. 








TENDERS. 


TOXTETH PARK, 
TENDERS received for the completion of Moss-grove for the 


Toxteth Park Local Board. Quantities supplied by the engineer, 
Mr. John Price, Assoc. M. Inst. C.E. - " 
8. d. 
Sayce and Randle, Widnes .. .. 506 3 & 
Ireland and Hurley, Brae-street, Liverpool 864 1 0 
W. F.I Castle-street, Liverpool 819 010 
C. Burt, We -road, Liv 810 0 0 
L. Marr, -grove, Liv, 300 2 8 
J. Nuttall, Moss-lane, M 2463 «9 
R. Lomax, 8 les .. sg 5 38 
W. F. Chadwick, Howard-street, Liverpool - 24 2 7 
Anwell and Co., Park-road, Liverpool o wae 3 3 
Walkden and Co., Brasenore-road, Bootle—accepted.. 24519 0 
8. McCullah, Lucerne-street, Toxteth Park... .. .. 28116 38 
Engineer's estimate .. .. .. «+ + oe oe « 260 0 0 


Tenders received for the completion of Sefton-grove for the 
Toxteth Park Local Board. Quantities by the engineer, Mr. John 
Price, Assoc. M. Inst. C.E. 


& « 4. 
Sayce and Randle, Widnes.. .. .. .. . - 273 8 21 
J. White, Vale, Liverpool... .. .. «. 211 211 
C. Burt, -road, Liverpool Se OM 
Ireland and Hurley, Brae-street, Liverpool .. .. .. 200917 9 
R. Lomax, O, OB oe ce cc ce ttt oe ST O 
W. F. Castle-street, Liverpool .. .. .. .. 20618 0 
J. Nu oss-lane, Manchester .. .. .. «. «. 203 8 9 
McCabe and Co., Lambeth-road, Liverpool 19811 3 
— Co., ——gr— aaeengort = : : 

Marr, Aspen-grove, Liverpool .. .. «. «. + 

W. F. Chadwick, H Liv A te es 
Walkden and Co., Brasenose-road, —accepted.. 16115 0 
Engineer's estimate @ be eet eon MS 0 


Tenders received for the completion of Maple-grove for the 








Toxteth Park Local Board. Quantities by the engineer, Mr. John 
Price, Assoc. M. Inst. C.E. ‘ . 
8. d, 
Sayce and Randle, Widnes... .. .. 4s - 84213 8 
fo Me Liverpool ot « an © 
Ireland and Hurley, Brae-street, Liverpool .. -- 22219 8 
C. Burt, W ‘road, Liverpool .. .. .. «. 220 0 0 
J. Nuttall, Moss-lane, Manchester .. .. .. .. .. 26 7 6 
B ke ee oy. WR. Mee Ou 302 18 0 

arr, Aspen-grove, db. 60, wel vies! wer DT 

McCabe and Co., Lam’ ‘road, Liverpool .. .. .. 194 6 8 
Dy mee bp te 2 eng, eo ee cco of BP LD 
W. F. Chadwick, H: street, Liverpool... .. .. 18610 1 
Walkden and Co., road, Bootle—accepted.. 167 0 0 
8 te o eo of ce 186 0 0 

NavaL ENGINEER APPOINTMENTS.—The f appointments 


Admiralty:—William Walker, engineer, 
William H. Pippett, assistant engineer, to the 


have been made at the 
to the Hercules ; 





Surprise, 
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MR. J. KIRKALDY, WEST INDIA DOCK-ROAD, ENGINEER. 
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KIRKALDY’S “COMPACTUM” FEED-WATER 
HEATERS. 


Tue feed heater illustrated by the accompanying engravings 
is one of a type which has produced remarkable results, both as 
a heater by means of exhaust steam and by means of live steam. 
The engravings show an especially large heater erected in the 
works of the Barrow Hematite Steel Company, and made by 
Mr. J. Kirkaldy, of West India Dock-road, London. It is one 
of the largest yet made, the exhaust steam inlet being 16in. 
diameter, and the feed-water 6in. diameter, and is placed, as 
seen in the annexed plan, about 308ft. from the nearest boiler. 
After it had been at work four months, Mr. David Evans, of 
the Barrow Steel Works, found that its working fully satisfied 
him, and writing in March last, said—‘‘ The feed-water for sixteen 
double flued Lancashire boilers is passed through the heater, 
and as it is drawn through the town mains it is cold, The 
average temperature after leaving the heater is 170 deg. With 
from ten to twelve boilers at work the temperature of the feed 
varies from 195 deg. to 200 deg. The boilers supply steam to 
four sets of engines. The saving of fuel is from 10 to 11 per 
cent., and the internal plates of the boilers are clean.” 

The boilers referred to are 32ft. in length by about 8ft. in 
diameter, and it will be easily seen that a saving of 10 per cent. 
of the fuel burned by this powerful battery of boilers would 
Ae represent at least two railway truck-loads of coal per 
week. 


The construction of the heater is such that by taking out the 
flange bolts the whole of the tubes are removable on one tube 
plate. Fixed to either end of the tube plate, as shown in the 
section and at 3, are five main or trunk tubes. To either 
side of these are connected by screw joints the coiled 
corrugated tubes running from top to bottom. Through 
these tubes the water passes, The construction and the 
high efficiency of these co ted coils we have before 
described. It is found that the slight opening and closing 
of the coils under change of temperature keeps them free 
from deposit. One of the heaters heated by live steam and 
supplying feed-water to three boilers in a cement works, where 
it was expected that the water would rapidly make it necessary 
to remove incrustation, it was found after two months that the 
heater tubes were clean, and from whatever cause the gain may 
arise, improved working conditions, circulation or what, the 
owners of these boilers acknowledge a saving by the use of this 
live steam heater of 13 percent. No one can explain where a 
gain by using live steam to heat feed-water can come from, 
but the experience of many is the same. The Duke of 
Sutherland’s yacht is fitted with one, and last year a distinct 
saving was ascertained soon after its use, but many doubts 
having been expressed, a careful trial on an extended run has 
recently been made, and a report made by Mr. Wright, the Duke’s 
secretary. On the 26th and 27th February last, tests were made 
extending over twenty-four hours. The engine was running at 
80 revolutions per minute and the heater not in use. The coal 
measured as used was found to be 6 tons. In the followin 
twenty-four hours, the engines running at the same speed, — 
the heater being in use, it was found that the coal consumed 
weighed 5 tons 2 cwt. These, with other facts which have been 
vouched for by those who have made the trials, seem to be quite 
sufficient for the steam user. Something is, however, wanted to 
satisfy theory. The efficiency of these heaters, as feed heaters, 
whatever the source of the steam used, is, however, remarkably 
high, as we have previously shown. 


Tue low-water valve and alarm illustrated herewith is 
made by Mr. J. Fletcher, of Ashton-under-Lyne. Its con- 
struction may be explained with its action, which is as 
follows :—The pipe F, which is screwed on to the casting B inside 


y) 
; 


SAN 


EEE 77/7/7652 





the boiler, is of sufficient length to reach a little below the usual 
working level-of water in the boiler, so that when the water is 
at its normal height, the expansion tube E, which is outside the 
boiler and exposed to the air, is full of water, the air having 
previously been let out through the test-cock; ‘in contact with 





SCALE & IN = 1 FOOT 
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WILSON’S LOW-WATER VALVE AND ALARM. | 


HEATER S22 FEET 





the end of this tube is the spindle of the valve which projects 
h the bottom of the valve-box D, the latter being sup- 
| po by two independentcol P Pand the bridge casting C. 
| Should the water in the boiler get below the working level, and 
| consequently below the end of the pipe F, the latter is filled 
| with steam which nds: the tube E and raises the valve 
spindle in contact with ite upper end, allowing steam to pass 
the valve and blow the whistle. The advantages of this appa- 
ratus are simplicity of construction, absence of springs, floats, 
stuffing-boxes, levers, fusible alloys, &c. The small test tap T, 
near the top of expansion tube E, is placed for the purpose of 
the inspector or any person in charge, at any time to test the 
efficiency of the instrument. The tap T, when opened, simply 
allows the cool water to escape, and is replaced with water at 
the temperature of the steam—or nearly—the action being 
exactly the same as the above description. 

It will be seen that it cannot very well get out of order, as it 
has no stuffing-boxes, springs, floats, levers, or fusible alloys. 
It is free to expand without any friction, and therefore is not 
liable to stick; it cannot be tampered with when the boiler.is 
either at work or at rest, and will give unmistakeable warning 
that is approaching to all within the sound of the 
whistle when the water falls below the fixed level. It is claimed 
that this alarm is specially suitable for furnace boilers heated by 
the waste heat of puddling and blast furnaces, and where fusible 
plugs are useless; also for all boilers limited in internal space. 
The whistle is designed to sound at varying pressures, from 3 ib. 
Sea ee is acy the cane eels erdlaaey 
whistles, 











SHARPE'S DOTTING PEN. 
Tue dotting pen illustrated and explained by the annexed 




















engraving is made under the patent of A. H. B, Sharpe. An 
arrangement for holding a pencil is also shown. 








HILL'S GAS POKER. 
Tue gas poker, illustrated by the accompanying engraving, is 
made, with certain improvements of Mr. Hill’s invention, by 
Messrs. E. Page and Co., Bedford. It will give sufficient flame 





to light an ordinary coal fire instantly, or boila*kettle of water 
without other fuel, in the customary grate, when attached toa 
gas burner in the usual way by india-rubber gas pipe. It is 
very simple, efficient, useful, and saves much time and trouble 
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THE MERSEY RAILWAY. 

At the ordinary meeting on Tuesday, the 4th of May, Sir 
Frederick Bramwell, F.R.S., president, in the chair, the first 
paper read was on “‘The Mersey Railway,” by Mr. Francis Fox, 
M. Inst. C.E., of Westminster. 

It was stated that the Mersey Railway Company was inco: 
rated by Act of Parliament in the year 1866, with the object of 
effecting railway communication between Li on the 
shire and Birkenhead on the Cheshire shore of the river Mersey 
and the railway systems on each side of theriver. The authorised 
railways of the company represented a total length of 5} miles of 
double line, on the standard gauge of 4ft. 84in. The works were 
Stnjor' Innaes “aiphashtabeak: the sia: of Selviag as capetapetal 

jor w e of driving an experimen 
heading under the river. It was not until May, 1881, that this 
preliminary work had advanced to such an extent as to justify the 
commencement of the permanent works. The necessary contract 


TPo- | to be readily avai. 


cubic feet per minute. The fourth fan, of 30ft. diameter, 
ig nearly 200,000 cubic feet of air minute, was erec 

in Hamilton-street, nearly midway betwixt ilton-square station 
and Borough-road station. The total yield of the four fans 
amounted to 580,000 cubic feet of air per minute, or about one- 
seventh part of the total cubic capacity of the tunnel. The 
stations were lighted with gas, as the author-was of opinion that, 
so long as the smallest uncertainty existed as the regularity 
of electric lighting, a railway justified in employ- 
ing electricity as Da apd agen’ 

i le in case of 


and ~ 
. iyo ° po wel ne waiion evtunne tadeum tanks, 
and wi' e condensing as used on tropolitan 
Railway. They were desiguel for trains of 130 tons gross, exclu- 
sive of their own weight. 


was entered into, and in August, the main works were of property. stock, parliamentary and all contingent 
SSS aac pata cases | mone gene Seer om 
re) ° > 1s i +} it 
of February, 1s6— little over six years the starting of the free from secident. "The of the Board of Trade, Majox Major- 
pre ary wor! : General Hi R. i 
The work rare iad by sling two sateangatLiverpos, | tcl nk fn ork et al dl apes 
15ft. in diameter, and about 170ft. in —_ to the bottom of the | to be due to the engineers contractors who have so ably carried 
sump; and one at Birkenhead, 17ft. 6in. in diameter, and of | out and to so satisfactory a conclusion and 
similar depth. The di between the q walls on the two | important » 
banks of the quuney-<f r +7 —— The j of the y . Si 
whi e tunnel ler, was yards, istance t- and Sir Douglas M.LC.E., assisted by th 
between the pumping shafts being 1770 yards. From each shaft aethee ike canes i was Me. i Are! 1d it, iat 
the caieage heading bye p the — towards the centre, | C E., assisted by Mr. S. Wilcox; and the contractors were 
rising with gradients of I in in 900. This heading was | Maj Samuel fanae, and Messrs. W Sons, represen’ 
at first carried on from both sides by hand, but the Birkenhead | by ode James Prentice and D. yy hg a 


face was afterwards excavated by means of the Beaument machine, 
which bored out a ci heading 7ft. 4in. in diameter, .The 
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widened before it could be used, in order to work 
The —s out -was a mares beatings atea, ot 
out wit precision. ings. a 
the Birkenhead working-shaft, and 639 yards from 
pool, with an error of: lin. in meeting, and a maximum error of 
in. at the centre from the true line, both lines being proved to 
diverge slightly to the south. The levels were transferred down 
the shafts by carefully checked steel ta) and the fina) result 
was that when the headings met, on the 17th of Jan » 1884, a 
int which had been fixed as being 129-05ft. above datum, as 
evelled from Birkenhead, was feund to be 129°04ft. above datum, 
as levelled from Liverpool. The drainage = pee had proved 
very efficient, and resulted in the tunnel itself being remarkably 
dry. On the occasion of the opening, the tunnel was lighted by 
gas, and thousands of visitors walked through from end to end, 
without so much as seeing a drop of water, the only complaint 
being that it was slightly dusty. 

The river tunnel was 26ft. in width, and, where in rock, was 
lined and inverted with brickwork in cement 2ft. 3in. in thickness, 
the two inner rings with headers being of brindle brick. The 
minimum amount of cover between the extrados of the arch and 
the bed of the river was about 30ft., and the depth of water above 


at high tide was 100ft. ‘The tumnel was carried out by means of | length 


a heading driven through at all speed, and numerous “Ups, 80 
that at one time work was proceeding from twenty-four ye the 
whole being well drained. Additional shafts were sunk both at 
Birkenhead and Liverpool for winding purposes, and these were 
closed upon the completion of the works. The whole of the 320,000 


cubic yards of rock excavated in the and more than 60 per 
cent. of that excavated in the drai heading, were taken out by 
hand labour—hand-and-hammer wo! The land tunnels were of 


similar dimensions internally to those of the river tunnel, and were 
generally lined with 18in. of brickwork, no invert being added 
where the tunnel was in solid rock. The total number of bricks 
used in the lining of the tunnel and headings, and in the covered 
way, was 38,000,000. 4 
The Hamilton-street and James-street stations were excavated 
in the solid rock, and being-near the river were necessarily at t 
depth ; the rails at James-street were about 90ft. and at Hamilton- 
square 100ft. below the leyel of the booking halls. The stations 
were 400ft. long by 50ft. wide by 32ft. high, and were arched with 
brickwork in cement, 2ft. 3in. in thickness, and lined, to a height 
of 12ft. above E yay level, with white-glezed bricks, the sub- 
ways being lined in like manner. The lifts, which had been manu- 
factured by Messrs. Easton and Anderson, MM. Inst. C.E., were, 
it was believed, the largest yet for passenger purposes, 
After careful consideration of different proposals, it was decided 
that, to secure safety, a direct-acting ram, working at tie ya 
tively low pressure, should be adopted. This necessi' the 
sinking of wells, for the reception of the cylinders, into the red 
sandstone rock; and, as time was of great importance, it was 
decided to et the work at James-street, Liverpool, in the hands 
of Messrs. Mather and Platt, of Salford, whilst Messrs. Timmins, 
of Runcorn, undertook the sinking of those at Hamilton-square 
station, Birkenhead. In both stations there were three lifts, each 
ed to accommodate 100 passengers at a time. The time 
occupied on the vertical journey was about forty-five seconds, so 
that a train-load of 300 passengers could be brought from platform 
level to the surface in one minute. The lift consi of a room, 


or cage, 20ft. long, 17ft. wide, and Sft. to 10ft. high, with seats on | d 


each side, and was fitted with handsome panelled sides of teak and 
American ash, and with a lantern roof surrounded by mirrors, with 
a central gas lamp. The lifts were severely tested by General 
Hutchinson, of the Board of Trade, on the 29th of December, with 
loads equal to about 140 passengers concentrated on one side of the 
cage, and they stood these tests most satisfactorily. 

The ventilation of the tunnel and stations had been the subject 
of much -consideration. The principle laid down was that fresh 
air should enter at the stations and “split” each way into the 
tunnel. By this means the atmosphere on the platform was main- 
tained in a condition of purity. The air had then to travel towards 
@ point midway between the stations, whence it was extracted 
from the tunnel by ventilating fans. The air drift was connected 
by means of sliding doors with the tunnel and the stations, so that 
the air could be extracted from any point desired. The fans were 
constructed on somewhat similar lines to those of the well-known 
Guibal fans, excepting that an important alteration had been made 
in the shutter. e fans were four in number; two of them 40ft. 
in diameter by 12ft. wide, and two 30ft. in diameter by 10ft. wide. 
one of each size being e at Liverpool and at Birkenhead 

ively. For the purpose of ventilation, the tunnel was 


divided into four sections, one of the above fans being allotted to |! 


each; but two fans at Liverpool and one fan at Shore-road, Birken- 
head, could at any moment, through the medium of doors in the 
air and passages, be made to do each other’s duty as well 
as their own, and by this means any comp e in the 
ventilation of the tunnel was rendered impossible. e 30ft. fan 
erected at Liverpool ventilated the James-street station and the 
section lying between the said station and the terminus. This 
fan exhausted about 120,000 cubic feet of air per minute. 
40ft. fan erected in Liverpool ventilated the section of the 


J 
i ie -cieested chant BEREES okie: Pt as 
did similar duty to the 
fan working at Liverpool, and ventilated the section lying betwixt 
the middle of the river and the Hamilton-square station at Birken- 
The air exhausted by this ventilator was also about 130,000 








HYDRAULIC PASSENGER LIFTS. 

The second paper read was ‘‘ On the Hydraulic Passenger Lifts 
at the Underground Stations of the Mersey Railway,” by Mr. 
William Edmund Rich, M. Inst. C.E. It was observed that a 
novel feature of the Mersey Railway was the introduction of large 
hydraulic lifts for conveying passen 1 from 
the deep und d stations at 
street to the daylight stations 
station there were three lifts, which were worked. 
pendently of one another, and were each capable — 
100 passengers at a time. The average journey was accomplish: 
in from thirty to forty seconds and the three lifts working simul- 
t ly were capable of raising a heavy train load of 300 passen- 
gers to the surface in about a minute. The lifts at James-street 
had a stroke of 76°6ft., and those at Hamilton-street a stroke of 
87°7ft., and there was 50 per cent. more engine power at the 
former station; but in other respects a description of the arrange- 
ments at Semen sorest would su ~~ Each lift was of y we a 
acting ram type, and was contained in a rectangular shaft 21ft. 
long and 19ft. wide, partly excavated out of the solid red sand- 
stone rock, which stood well without lining, and partly enclosed 
in walls of brick in cement. This shaft descended to 8ft. below the 
lower hall floor, and a central boring 40in. in internal diameter was 
carried down 75ft. further. The cylinders which enclosed theram 
were suspended in this boring from a large bell flange on the 
. They were 2lin. in internal diameter, and were fitted wii 
a hat-shaped leather at the top end for making the joint round the 
ram. The ram was 18in. in diameter and 4in. thick, and was con- 
structed of mild steel lap-welded tubes in lengths of about 11ft. 6in. 
connected together with internal screwed ferrules 6in. long and 

in. in internal diameter. For extra security t iron 
l}in. in diameter were carried up the centre of the ram 
which at its top end entered the boss of a large forged s 
cross, and was secured to it by the above rods and turned bolts. 
The cross was lift. long and 9ft. Gin. wide, and was forged by 
Messrs. Clay, Inman, and Co. from a single steel ingot. The ends 
of the arms were rivetted to girders, which were laid transversely 
beneath the lift cage, and extended beyond its sides to enable the 
counterweight chains to be attached at their outer ends. The 
ascending room or cage was a handsomely panelled wooden struc- 
ture 19ft. Gin. long and 16ft. Gin. wide and 8ft. to 10ft. high, 
measured on the inside, with seats for twenty-four passengers at 
the sides, and a large gas lamp in the centre of the roof. It was 
founded on pitch pine floor joists 104in. deep, which were strapped 
down to the iron gi above mentioned with iron stirrups. It 
was guided by four cast iron V-guide brackets, bolted to the ends 
of the cage girders, and bearing against four steel guide rails of a 
ial section, which were fixed to the side walls of the lift space. 
our similar rails guided the counterweights, which were sus- 
pended by l}in. chains, which over pulleys at the top of 
the lift space, and at their other ends were attached to the 
extremities of the cage girders. Two chains 7in. apart were 
attached to each weight, and thus relieved the ram of transverse 
strain, if the load was concentrated near the front or the back of 
the cage. The lift starting-valve was a gun-metal slide, working 
over V-shaped ports, and was actuated by hemp hand ropes with 
wire cores, which passed through the cage on either side of the 
doorway, with stops on one 7 for automatically closing the 
valve when the cage reached the top or the bottom floor. The 
lifts were worked by water at a low-pressure from a 10,000 gallon 

i wrought iron tank, contained in a tower with its bottom 
at about 111it. above the street level. The water was 

uring the down stroke into a waste tank of similar capacity with 
its bottom at 10ft. above the lower hall floor. The net effective 
fall was thus 176°5ft., or 76°41b. per square inch. The engine 
room floor was 27ft. above the lower hall, and contained three 
steel marine boilers and three pairs of high-pressure duplex pump- 
ing engines, each capable of raising 500 gallons per minute. 

here were three 7in. mains from the tank to the several lifts, 
and these were connected to one another and to the several pump- 
ing mains in the engine-room, so that normally all would be open 
to one another; the pumps would automatically keep the top 
tank full by cocks and’ self-acting valves under 





and their speed was entirely ted i 
top tank, and the starting valves on the lifts. When the tank 
was full and the lifts were A ypewery the engines stopped dead, 
but they started again at f direct], lift ‘valve was 
opened. Up to the present moment the lifts at James-street had 
been worked direct from the pumps alone, as the tower for 
receiving the 


+ | to determine the 





ON THE WORK DONE FOR THE PRESERVATION 
OF THE DAM AT HOLYOKE, MASS., IN 1885,* 
By Mr. CLEMENS Herscuet, 0.E, 

THE paper opens with an account of the water power at Holyoke, 
Tho charter of the Hadley Falls Company was obtained in 1847, 
one of its purposes being the building and maintaining of a da 
across the Connecticut. The first dam was intended as a temporary 
one, to serve gpa during the erection of a more sub. 
stantial one below it. It was not able to resist the force of the 
river, and was carried away a few hours after the gates were closed, 
The construction of this dam is not known to the author. 

second and present dam was begun and completed in the 
summer of 1849. It is 1017ft. long. At the ends are abutments 
of heavy masonry. Between these abutments it is composed of 
timber crib-work, the surface on the upper side being inclined 
45 min. to the surface of the river. The timbers are bolted 
bottom with about 3000 1jin. iron bolts. The foot of 
was protected with gravel covered with a mass of concrete, 
a were packed with stone toa dicular height 
af The gravelling in the bed of the river began 70ft, 
dam, and was continued over 30ft. or more of its sloping 
. The fall from the river above the dam to still water 
59°9ft., there bei . fall of 30ft. The 
is given at 150, lols. The chief engineer was 
m. The maximum height of water over the 

its com time, has been 12hft. in 
10ft. been pro for in the construction. The 
a ledge of red slate, which in places becomes a hard 
down stream at an angle of about 

In 1868 an examination showed that 
had washed out the ledge in front of 
25ft., and had in places worked 
ly undermining it. In 1568 
to 1870 an apron was built down from the dam, its volume 

that of the original dam, It was built of round logs 
‘orm bins “ye <a ney = _— with — to 
This protected the dam from further undermining, but 
a new “ ” was soon excavated below the apron, which is now 
the deepest parts. The dam then continued 
in 1879, there appeared a well-defined whirl- 
sgh sr eee pe eel ae through 
plank covering at t point. i subsequent 
means of cribs, made like a box without top or 
the side being cut to a bevel, so that when resting 
the upper side would be horizontal. In 
new breaks, which again broke through in 
breaks in 1883, but in 1884 a large one 
be covered with the 20ft. by 35ft. crib 
A crib, 40ft. by 45ft., was accordingly built, the whole 
in nineteen days. Details of the operations of 
setting the cribs and ~ ee the breaks are given. One serious 
objection to this method of repairing the dam was the liability to 
new breaks in repairing those already made. As the dam 
e, the occurrence of much more serious 
robable, and the proper course for the future became 


first project was to sink cribs on the dam, cut through the 
covering, and fill it with gravel well washed in. Plant was accord- 
i prepared, and in December, 1884, the work of filling was 
begun, but owing to the severi of the weather no progress could 
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be made, and the work was tinued until after the spring 
freshets. This gave an opportunity for a careful study of the 
whole subject. was made by the use of models, the use of 
which is recommended by the author as in many cases 


oa to dra’ The plan finally ad by th f 
— e was, e use 0 
erdams, to lay @ space 20ft. b Opes fy bape] 
the dam, and remove the covering. 
fully against the up-stream face of 
the crib-work of the dam, so as, with the solid course formed by 
the crossing of the timbers f the “* bins,” to constitute a 
continuous line of sheet piling wise of thedam. Gravel was 
then dumped each side of the sheet piling, and washed down until 
no more could be put in. The covering was then restored 
eee ae ee a SS SS ae 
plan, gravel, débris, &c., on the surface e 
to be removed for the placing of the coffers. The plan finally 
for this was to have divers wash the material into windrows 
with a stream at 801b. to 901b. pressure through an inch nozzle. 
This was then removed by a very small clam-shell Three 
divers and the dredge finally cleaned 120ft. of dam in about four 
days. The author comments on the great value of employing 
divers in many classes of work under water. He insists on the 
use of a check valve in the helmets of divers, and of a telephone 
between diver and tender. Two divers were lost on the work, 
one of whom would have been saved by the use of a check valve. 
the surface of the dam was cleared, the cofferdams were 
put in place, and the joints made tight by on planks, With 


the aid of the floating derrick two coffers could be set in place in 
one day. Before placing the planks of the sheet piling, the 
“bins” were dug out, or the stone picked out by hand, as as 


the water would permit, this being throughout several feet lower 
than the old stone filling put in in 1849. With the exception of 
driving the plank into the old filling about a foot, they were care- 
He righy ty be and well braced against the ite face of the 
bin. The bottom av from 25ft. to 28ft. below the crest of 
the dam. The gravel for filling on each side of the plank was 
from a pit about two miles away. It was shovelled into dump 
buckets which were carried on cars to the work, where it was 
dumped from the same buckets. The average cost for wages was 
46°6 cents per cubic yard, about 15 cents of this being for railroad 
service, ie gravel was washed down as dumped by water from 
three lines of hose tapped into the coffer dam. The total amount 
of gravel put in was about 13,000 cubic yards. 

As a result of the work done, further breaks as heretofore under- 
stood are impossible or of no consequence; the timbers sao 
encased in solidly puddled gravel, are tly pro 
— decay, and the leakage has been reduced to about one-tenth 

what it was before the break of 1884. The first half of the 
dam was repaired in about three months, the last half in one 
month, and usually on a work of this sort the author considers 
triple the speed at the end from that at the i y 
attainable. Electric lights were used on the wi pee pocoen 
the greatest value. No difficulties were encountered in the 
last section, this being perhaps due to the fact that that side of 
the river had filled in much more than the other shore or the 
middle = It was well-known, too, that the leakage of the 
middle t. of the dam was much worse than the rest. The 
cost of the work is estimated at about 65,000 dols., including the 
It cannot be precisely stated, because the repairs 
break of 1885 were charged to the same account. 
The author deduces the following as the lesson of 1849 to 1886 in 
the construction of wooden dams:—(1) A wooden dam should 
ee + obese £ = should it tet hy een, Toke ao of 
eet piling tin in some proper ion, then pu gravel. 
(2) In crib work two timbers should never be butted over another 
of the course next underneath. (3) Never substitute masonry 
for the frame of the dam next to the abutment. (4) The back of 
the dam should be guarded from such abuse as the ing of 
a 4-ton stone upon it. (5) The shape of a dam should always be 
chosen with a view to ape | the excavation of the river bed, 
and the formation of a pool below the dam. In this connection 
tho.aether Gunlo experiments with models one-twelfth full size 
form for a new stone dam at Holyoke. 
. Areverse 
cient to destroy the 
horizontal 


The ogee form gave t 
incline is necessary at the foot of the dam 
acquired velocity of the water, and project it in a 
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direction parallel to the bed of the stream, or the bed of the 
stream should be protected. The author os Jooned, while writing 
this paper, that the ents Bn is of this form, There is also 
a dam of an ogee shape in Spain, 








THE ELECTRIC LIGHTING ACT i. Siaee> AMEND- 
MENT (No. 3) BILL. 
Tne following is a petition against the above, and in favour 
of “ The Electric Lighting Act, 1882,” Amendment (No, 1) 
we. which has been addressed by the Institution of Civil 
ineers “to the Right Honourable the Lords Spiritual 
ro Temporal, in Parliament assembled ” :— 


The ore gs Petition of the Institution of Civil 
we rare Royal Caer. “for the 
ene 


incor- 
vancement of 
Science, and nae we ly for promoting the 
acquisition of that teil Bente ledge which constitutes the 
profession of a Ci vy e art of directing the 
great sources of power in ena for the use and convenience of 
man,” 
Sheweth :— 
1, That in the year 1882 an Act of Parliament was passed to 
oP to all Provisional Orders or Acts relative to the distribution 


y Boston 2f of the ‘sold Act if was enacted that at the 


2, By Section 27 of the said 

expiration of twenty-one years, or such shorter period as might 
be provided Le the “edhe ad -_ six months after the 
expiration of every su juen: of seven — or suc 
charter period as might be provided in the oe Act, any local 
authority within whose jurisdiction the area of the ertaking, 
or any part thereof was oe might require the undertakers to 
sell their und or part thereof, upon SS ete oad meas 
the then value of all , works, ma\ t 
suitable to and used for the their 
the event of non-agreement the price was to be determined by 
arbitration; but the arbitrator was forbidden to allow any pay- 
ment in respect of compulsory purchase, or of ype or of any 
ay me brent Bee thy oe Bh have, been, or be made from the 
un 

3. That ti 1 ovat any of the “hee ery ames has been entirely | 
to stop, during the four years since the Act has been passed, t 
application of private capital to the distribution of electricity from 
a central station to householders, manufacturers, shopkeepers, and 
others desirous of receiving it as a source of illumination; it 
impossible to find persons of means who would embark their capi- 

tal in undertakings subjected to such conditi which 
must of necessity when enforced—as they would be if the Aiden 
taking were prosperous—return to the pr ner only a small 
portion of the capital which they had invested. 

4, That your petitioners embrace among their members pores 

practising in every branch of civil engineering, which is defined in 

their charter to be the art of directing the great sources of power 
in nature for the use and convenience of man, es including elec- 
trical engineering; and that they are desirous, in the interests of 
industry and of the growth of a new and useful application of 
science to the purposes of yen’ life, that electrical lighting should 





have a thoroughly full and fair trial. 

5. There are now before your Lordships’ House three —_— 
Nos. 1, 2, and 3, each of which roe aptren: th wthe 
“The Electric hting Act of 1 5 


6. No. 3 Bill—the one brought in by Lord Houghton—does not 
vary the Act of 1882, except by an extension of the time before 
right of ear hen a arise, from the twenty- 

to thirty years, with a further period 
of twelve years should the local authority agree, and by the exten- 
sion of the recurrent periods of option from seven years to ten 


years, 

7. Your petitioners are convinced that such a measure would not 
cure the defects of the existing law, and would not be successful 
in attracting capital to an om ht undertaking, which must 
be essentially one of yf a age nlike the case of the con- 
struction of a railway between i coat nah between 
two pinta of ofthe inning ofa dock, cance where the work's done 
asa whole and where the capital is needed, and 
=e ti an portion of th ly be utilised 
com: iv of the can utili 
and it would Bey nfa pe Lay Sey te perso’ 
been educated to use the electric light, and were ent ten the _— 
of its peed peg 0 to discard the gas fittings for w 


to incur the expense ah electric light fit' tat 

there there id be such a large or general of sects for 
purposes as to need the cep 

8. That with such a clause as peo iat ane 
clause which merely defers the time of com 
would be impossible to obtain this extra capi 3 because 
even cnetee at first persons would subscribe for a able enjoyment of 

k money after the 


sey J 2 no one would be found to em! 
ioe oO ew years, when the term of enjoyment was so much 


"; No. 2 Bill ameliorates Section 27 to some extent, but the Bill 
—No, 1—now before your epee horn House i pees to st the 


Act of 1882 elbepether, and to assimilate the legislation in respect 
of electric light und ped ye lgation bir ad of late years 
has prevailed in res; woe ah ya has proved so 
beneficial to the pub! while yic fo to those 
who embark their eon ye A Bi - hs 1 provides the ligations 
upon the distributors of be the beeen as hens which 


are imposed upon 3 ertakings that dividends shall be regu: 
the untortal upon the aiding wel, by whe os au bry dy . a deo incentive to 
e undertak comm ty at the lowest price 
consistent with a profit; and further, that all future capital shall 
be issued under an auction clause, thus insuring that the consumers 
shall not be liable to pay any ter amount as dividend than is 
rs Sementes by the risk of the undertaking, 
toners = See to point out that the new gong sf 


éleotrie light by the Act of Lam and would, by th 
amended Bill No. x a tes were passed into law, be cubject to bur- 
it impossible to give a mode of lighting that has 


80 omaate to omted it a fair chance of sai aang regs and there- 
fore prevent the establishment of an ind t would give 
householders and others an option as to the mode ry lighting from 
% external source of supply—an option they do not now omg 
pe ewe therefore humb yet | t the 
ectric Lighting Act (i382) Kineaiment Ad J 3) Bill may 
not per ey. allowed to pass into law, but that th tric Lighting 
Act (1882) my pe cag 1) may me into law, and that this 
ition may be referred to the mittee of your Right 
onourable House to whom pane Bills have been referred, or 
that such other relief av iven to your petitioners on the 
premises as your etitionees wal chat deem ers, 
And your ever pray, &c, 


Sealed —'o the seal of the Institution of Civil this 
29th day of April, 1886, in the presence of James FoRREST, 
Secretary to the Institution, 








THE number of berg includi: 
the control of railwa: meondiy ros Mr. Memicne, 30 withon 


See ete magne te 
0! mi ow od 

navigntions ane te indirectly under the control of rail > conia 
heir unable oat. in the appends tothe the Beles 
on 5 and 217, will be found 
statement of the names and len ofthe eanala and canal na : 


tions under the control of ‘railway a and th 


when they came under the control of those companies, ” 
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LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 6th inst., the Barrow Shipbuilding Company 
Jaunched from its yard the first of two nnn e steamshi) seas 
by it for the Pacific Steam Navigation ot 0! 
for its le between Liverpool and Val; 
460ft. in al 49ft, in breadth, and 38ft. 3in. in. depth moulded. 
and has a gross register tonnage of about 6500 to She is aided, 
with four masts. The hull has been eed on the longi- 
tudinal double bottom principle and fitted with four complete 
closed-in decks all fore and aft, and a promenade deck extended to 
the ship’s side. Her superstructures consist of a short persed and 
eg ars Ta, ee ot ie eee he d 
erections and various ’tween decks have been fitted up to geal 
modate 124 first, 54 second, and 412 third-class passengers 
well as for officers and crew. The saloons and cabins Pabins will be 
furnished in the best style, panelled in hard wood and upholstered 
in a most luxurious manner by Messrs, A. Blain and Co. of Liver- 
pool, and ~— be electrically lighted by 400 incandescent lamps. 
, saloons, and state rooms will be ventilated by 
ol inery on ni D. ©. Green’s principle, and the most ample 
provision has been made for their convenience and comfort. She 
will have six steam winches for the purpose of gpm Foray dis- 
charging cargo, made by Messrs. Waddi m and Lon: ere 
Barrow; a steam steering engine, by Messrs. Muir 
Hastie’s patent screw steering gear, Clarke, Chapman, ot Gave 
steam windlass for working the anchors, The vessel will also be 
fitted with refrigerating chambers for meat, and the 
refrigerating machine will be capable of prs 70, 000 cubie feet 
of air per hour. The ship will be propelled by inverted direct- 
engines to doe nag 6000-horse power, the 
 40in., intermediate 


Live: 


expansion 
diameter Mf the high-pressure cylind 
linder 66in., and low-pressure ouades , with a stroke of 
6ft., adapted for acperkion pressure of 160 lb. per aguene, task 
The ship has » oe hood i. ~~ pan ph ase survey of both Lloyd’s and 
Liverpool Underwri' receive the highest class in those 
es, 

On Saturday morning last the Barrow Shipbuilding Company 
launched two oo vessels for Messrs. R. Singlehurst and Co., 
fs ay Sheer vessels were named the Minnie and the May. The 

immediately one after the other, and formed a 
ee si reaps and the vessels started immediately for Liverpool. 
n “Ga Monday, the 10th ome the steam tug Alert, built for the 


Severn Ca: ing, , and Steam Towing Company by 
Edward Finch and Co., Ae 6 epstow, ran a very satisfactory trial 
trip down the Channel, and after steaming ms several hours at the 
rate of at knots, entered Shar, ms are: 


er dimensio’ 
\, ps th nt Saws “tt She J is ag = 
-condensing es, built by war 
somgound, , Go yids 11 and ai 10 by Ti stroke, with a boiler 
Jeeined fe ‘or @ wor! pressure of 
The Union Steamship » Sompeen ' mail steamer African, a very 
fine steamer, which has been ¢ on the Tees by Messrs. Raylton 
Dixon and Co. for the Union Steamship Company, of South- 
oa, for their intercolonial service from Cape Town to N: atal, 
has just been completed and opened for The vessel is 
e following dimensions—253ft. by Ste, 3in. wally | 24ft. 74in.— 
aod is built of Siemens-Martin steel from E: teel Works of 
Messrs. Bolckow, Vaughan, and Co, In ae to secure greater 
strength, although built of steel, the scantlings are in excess of 
that required for Lloyd’s highest class of iron vessels. Her gross 
and her dead-weight capacity is 1200 tons, 
but as the cargo to be carried generally consists of light goods, she 
is fitted with ballast of iron dross made solid with concrete in the 
bottom, which gives her additional stability and strength. She is 
schooner rigged, with pole masts of steel, and with one yard on her 
foremast, which gives her a smart and. appearance. oa 
engines are on Wyllie’s triple e ion system, by Messrs 
pea yom gene of Hartlepool. The cylinders are 21, 3th, 
orf by 36in., working direct on to three cranks. These engines 
will develope over 1200 effective horse-power, and are intended to 
propel the vessel at a speed of about fourteen miles an hour. Her 
official trial trip is to take place next week in Stokes Bay. 


mess Docks. 
sr ae depth, 














AMERICAN NOTES. 


(From our own Correspondent.) 
New Yor, May Ist. 
Jay GOULD, in the course of a long interview with a newspa, 
reporter to-day, says that the widespread labour movement is 
to the agitations of the Knights of Labour, which have been tinting 


HA strife and discord; that this organisation has entered upon a 
pores ; that the Missouri Pacific Railway Company 
materially fitted ‘by it in being able to rid i of 


men who were @ constant source of annoyance; that the plan of 
as by President Olev » is wise and will 
; that the true mission of labour o: organisation is to 
educate and not to strike, The New York Chamber of Commerce, 
representing over 100,000,000 a worth of capital, passed resolu- 
teas this: eck the right of labour to organise and 
strike,. but condemning violent measures, and urging the 
establishment of a system of arbitration for the settlement of dis- 
tes without strikes. Strong combinations of e es are 
os formed throughout the ten New England and Mi States, 
for the pu of rendering mutual assistance in case of trouble. 
The necessity for organisation is being recognised in Western States, 
and movements are on foot looking tot to the coming together of 
employers with like interests. The nine or eight-hour day will be 
inaugurated on Monday, and it is believed in manuf: circles 
— the agitation will continue throughout the summer, probably 
tions to a considerable extent. Compromises 
baw been made on nine hours, with proportionate reductions of 
pay, covering about three-fourths of the striking labourers. The 
ot! er fourth insist. upon a reduction to eight hours, or full 
pay for reduced time. In trade conditions nothing of special 
interest has transpired. Manuf: ers and consumers 
are waiting the result of the change from the ten-hour day to the 
shorter day. railroad circles reports are co’ concerning 
the alleged improvement in traffic. The Texas and Pacific organi- 
sation has been completed. The Reading Railroad affairs still 
sing nes frends - — of the con- 
ten parti reorganisa’ are looking for the announce- 
ment from Mr. Gowne every day, which will be acceptable to all 
parties. In the event of his inability to please beth sides, the 
whole matter will probably be thrown into court, and lawyers, 
receivers, and the sheriff will have a holiday. An important meet- 
ing of the anthracite coal interests was held ae afternoon, 
at at’ which all the companies were represented, to details 
for the o of the summer trade to the West. The Western 
demand, as well as the Southern demand, is still increasing, and 
the companies desire to avoid any unnecessary competition. Work 
= the South Penn line, which is to be a competitor of the Penn- 
sylvania system between New York and i ay on — 
June Ist. The Baltimore and Ohio ee ushing 
Silty, toes belay encthar compoiiter to the Fennegh te st 
ac , thus another competitor e Pennsylvania system. 
Competitive railway lines are projected Chicago an 
points in the North-west, pe Aho continuance of freight rate 
wars is probable. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE condition of the sheet trade still attracts most attention. The 
market for this iron remains against and it is difficult to 
obtain any rise upon the late minimum. evertheless some few 
exceptional firms are making an attempt to get an advance, and 





these state that they will now only book orders at a 5s. per ton 
rise. 


The firms who have put their sheet mills to a stand for the 
resent are Messrs. Southern, of Walsall, and Messrs. Groucutt and 

ms, the Bilston Iron Company, and Messrs, East, all in the 
Bilaton district. With a view of strengthening prices, Messrs. 
Onions, too, who are running six mills at Mosley, I have laid off two 
mills at Greet’s-green, The ironworkers are very reluctant to 
consent to any revision of wages, but if trade continues to fall 
must = ap: to some reduction if they are to get any wages at 
The bulk of the business has still to be done at the old 
Strong makers are quoting £6 he, for doubles and £7 to £7 ata. 
for lattens; but some firms, who are determined to keep their sin 
going, are currently reported : as accepting orders at £6 per ton. — 

The increasingly troublesome by gro 
competition Reta the North of England and from Sco’ 
Scotch doubles can now be delivered into this district at £5 17s. 6d. 
per ton, and Scotchmen are taking orders from London galvan- 
ising firms which previously came into this distri trict. 

It is as yet too soon to form any definite opinion of the effect 
upon the a eet for best iron of the recent reductions. Siill, 
Messrs. y and Sons and a few other of the best houses are 
better Pome ny At the Earl of — s Round Oak Works 
steel strip for boiler tubes is being ro! Sie the Admiralty and 
also rivet iron for the same pte Sory 

A slight error was in my quotations last week of Corngreaves 
The proper figures are:—Best Corngreaves bars, £6 5s.; 
composite bars, £8 15s.; Best Co ves rods, £6; Best Corn- 
greaves pia, £7 15s.; tank plates, £7; Best Corngreaves angles, 

¢ Corngreaves tees, £6 15s.; 3; and Best Corngreaves 
hoops, £6 15s. per ton. 

The effect ad unmarked iron prices of the reduction in 
branded iron has not been conspicuous. Makers declare that it is 
manifestly unfair to ask them to make — concessions when 
arog have for a long time been steadily f 

As illustrating the current competition, large lates for 
working up are now coming into this district from TMiddbebonh 
at £5 10s, delivered, equal to £4 15s. at makers’ works. Local 
merchants are supplying to London galvanisers tank sheets for 
mag ft freny ong = Sap BB vy Fas deed meh ag 
W.ge5 at n. eets are rom New m- 
be the bot a will deliver them into the Thames for £5 16s. 3d. 
ooh ton. Similarly local ype ne are buying good qualities of 

rth Staffordshire bars of ordinary size at £5 7s. 6d., delivered in 
London. Orders for common and other descriptions for —_ 
ment continue to find their way to Belgium in considerab 
numbers. 

High testimony to the quality of Staffordshire basic steel blooms 
is just now borne by certain of the sheet makers. They are greatly 

leased with the soft nature of the material, upon which there is 
hardly any more work than in rolling iron. In this particular it is 
declared superior to some Siemens-Martin steel, and with which 
there was a good deal of waste, the sheets sticking together in 
consequence of their hardness, Under these circumstances, per- 
haps, the outlook of the new basic steel works which is to be 
established at Earl Granville’s, in North spay or are more 
satisfactory than some ironmasters are willing to 

The ono be gee and os firm of ~asomect and Co., 

Birmingham, So ion, which has been in business for 
over thirty years, ee which succeeded to the trade of the original 
patentees of galvanised tinned iron, has been converted into a 
- rivate limited liability company, with a capital of £250,000. 

one of the shares are offered to the public. 

Prices of high-class pigs are fairly sustained, ly for cold 
blast iron, which is in demand for chilled rolls, but the medium 
sorts fluctuate in value from 42s. 6d. down to 35s., and common 
cinder iron is selling in some cases under 30s., though most of the 
makers quote 30s. to 32s. 6d. 

The Committee of the South Staffordshire Railway and Canal 
Freighters’ Association’s report details the considerable reductions 
which have been obtained from the railway companies during the 
past year, and state that they will continue to urge these matters 
upon the railway companies. Mr. red Hickman, M.P., has 
been re-elected president, and has been desired to communicate 
with the companies with a view to ob’ the removal of the 
restrictions under which the recent reductions in finished iron 
ao ply to no lots smaller than 10 tons, 

gratification is finding st here at the conclusion 
of = new commercial treaty with It is confidently believed 
Shek the naw clots at cde oll land te an enlarged business for 
ar — ts f 1; ressed to 
e arrangemen' or supplying comp air power 

machinery users in Bi ham are pr satisfactorily. 
Contracts pay bom now been vc mange by the company - the provision 
of such buildings, machinery, and mains, as will be for a 
supply of 6000 indicated horse-power: About eight miles of 
wrought iron mains, some of them of 2ft. diameter, will at once 
be laid. The company has already applications for nearly 4000- 
horse power. It is hoped that the contracts which have now been 
given out will be completed in a year’s time, but an attempt is to 
be made to complete a portion of the scheme in time for the visit of 
the British Association. The ground to be first built upon has been 
laid out for works capable of 15,000 indicated horse-power, but 
only a section will be at present undertaken. The compressing 
engines will be in six sets, each set of 1000 indicated horse-power. 
They will be vertical triple expansion condensing engines, and will 
actuate directly six single-acting air cylinders, Each set of engines 
and air cylinders will be capable of delivering 2000 cubic feet of air 
of minute at 45lb. pressure. The nineteen boilers will be fired 

yy gas, generated in twelve Wilson producers. Bsc air is -. ” 
supplied to consumers by meter. It has been 
useful development of the project is possible “tf the power + 
applied to the production of electricity for private installations. 
The chief engineer is Mr. Sturgeon, C.E., who is in commu- 
nication with Mr. Arthur Lupton, CE, the engiceer for the 
compressed air scheme in Leeds. 

At a conference of traders and manufacturers held in Birming- 
ham, the mayor, Alderman Martineau, presiding, the Railway 
Traffic Bill was considered. The great a mt of the Bill to inland 
traders was alluded to by several speakers. A vote of thanks to 
Mr. Mundella was passed, anda eS in s on orp of the Bill 
was adopted. Sir F. Knight ta wae for 
widening the canals to London would be pb ca yea 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.— Continued depression” has been so long the 
burden of my notes with regard to the condition of all branches 
of the iron industry in this district that it has become a painfully 
monotonous occupation to record anything concerning the course 
of trade. The same depression, with no prospect of improvement 
is still the condition of trade here; the actual requirements of 
consumers continue of so meagre a character that practically no 
present business of any weight comes upon the market, and the 
small orders that are given out are competed for so keenly 


and | that prices are kept down to the lowest possible point, with a 


persistent weakening tendency that encourages buyers to purchase 
only from hand-to-mouth. The excessively low prices at which 
iron is offered by some needy sellers seem to make buyers in some 
instances even ag mee wae about —_ out eg of 
any importance for long forwa: very, apparently owing to an 
apprehension of possible ep er operating against the fulfil- 
ment of the contracts when Tight actually be wanted. 
This feeling occasionally induces —< they have orders of 
any weight to for extended » to pay even a slight 
advance upon the lowest current rates if they are Poatisfied that the 
deliveries of the iron can be absolutely guaranteed, which may be 
taken, not, unfortuna ortunately, a8 an, indication of really better prices 
ruling in the open market, but of the prevalent forebodings as or 
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the ultimate result of the present ruinously low prices to some of 
eS OR es a Ce 
weakened. 


There was an extremely quiet iron market at Manchester on 
Tuesday. wind w bequebener 4 ittle inquiry was 
actual business doing was so small that prices were 
For local and district brands quotations were nomi 
same as last week, Lancashire averaging about 37s. 
ibow ter Siicesy soedl te Mawnan bat oth 

‘or ivery to » but wi 
Seckardsien onal thnentitahiie tah anes be eadant 
pe Se ee Se ae But even at the 
current in the market I could hear of little or 
outside brands oe tendency La We mdiny lower, dy h. 

named brands of foundry makers, w 
holding out for fp net cash delivered equal to 


peel 
268 
rbpeis 


E 
Fr 


it 
Pek 5 
iivie 


In the finished iron trade business continues extremely slow, and 
works ly are partiall . 2 oy whilst prices remain 
quite as lowasever. For bars, £4 17s. to £5 per ton remain 
about the average figures for delivery into this district, but I have 
heard of an order for spoke bars being placed at under £4 17s. 6d. 
In the hoop trade the prices ruling are so excessively low that the 
attempt to form a syndicate in the United States to keep the 
American orders for cotton ties in the hands of local makers seems 
to have i fallen through owing to the much more favour- 
able rates at which they can be placed here, and I understand that 
something like the usual orders are being given out to i 
makers, who are delivering cotton tie hoops at Liverpool at under 
£5 7s. 6d. per ton. The sheet trade is excessively dull, — ee 
are cut lower than have ever been known before. For the better 


class of North Staffordshire qualities it is difficult to get £6 10s, | *° 


per ton delivered here, and local makes can be bought at less, 

The condition of the engineering trades shows no improvemen‘ 
and at many of the works in this district hands are Bi carne | 
or the men are only being kept employed week on and week off. 

The important question of the ture of safety lamp glasses 
through varying temperature or other causes was under considera- 
tion at a meeting of the Manchester Geological Society held in 
Wigan on Friday last. Mr. H. 4 of yor ls es 
—S =— ———— tests to w i. pe Rarer 

ety lamps m subj » mining engineers might ost 
hope to be now fully acquainted with the uliarities of the dif- 
ferent types of lamps; but the question of how a particular class 
of lamp might bear the wear and tear of daily use was a most 
important one, as, however theoretically safe such a lamp might 
be, any serious failure in the above respect must be fatal to its 
general introduction. Up to within the last few years mine officials 
had looked somewhat askance at the glass lamp, but recently it 
had been very largely introduced into mines, and, as compared with 
the gauze lamp, there was no question as to the increased safety it 
afforded. There was, however, the liability to fracture, and of the 
glass flying when subjected to rapid expansion through heat or 
contraction through cold. In order to test whether there was any 


p glasses was an important 
juired more light to be thrown upon it. At present, 
‘urther inquiry, they might assume the life of a glass to 
less than a working year, and that in a mine working 
500 lamps, at least one lamp each day would be found to have 
been rendered unsafe either from fracture by a blow or 
through the glass flying by contraction or expansion on account 
of varying temperature. Although this might not at first sight 
appear to be a very serious matter, yet, when we bear in mind 
that where a fracture occurred thro’ changing an, 
there was little chance of its being discovered until the 
of the day, when the lamp was taken to pieces in the oe 4 
cabin, we must feel that there was a — 
possible, to be remedied. The princi causes of g! 
i a to be too tight screwing into position, 
and this was more jally the case if the glasses were not 
exactly the same height over their whole circumference. Another 
cause was imperfect annealing. Mr. apr cling th 2 
annealing of the glasses should be carefully attended to, and that 
in all cases washers of asbestos to pack the glasses with should be 
used. In the discussion which followed, several mini ineers 
said they had found the proportion of fractured in the 
lamps used in their mines to be very small, and these fractures 
pa on - rq . as to rie any oP pen oh | 
° J. ley, inspector of mines, pointed out t 
the fractures were most numerously found ap Lemp imperfect 
manufacture, and this was a question for the makers. 
In the coal trade a very d 
all descriptions of round coal, 


especially the commoner sorts for 
steam and forge and prices are weak, there being still 


purposes, f 
underselling in the market, notwithstanding the reductions at the | the 


commencement of the month. Engine classes of fuel are movi 
off fairly well, and although the lower qualities are still plentif: 
in the market, the lessened quantity of house fire coal now bei 
screened is causing the et ange ncreeted ob gra ge: an 
for these prices are hardening, advances of 3d. to 6d. per ton 
upon late rates being already announced in some instances. At 


the pit mouth, best coal averages 8s. 6d.; ds, 7s. to 7s. 6il.; 
common coal, 5s. to 5s. 6d., with as low as 4s. 9d. taken in some 
instances ; 4s. 3d. to 4s. 9d.; i slack, 3s. to 3s. 6d.; 


, 
aad bat aoe. 9d. up to 4s. 3d. per ton. 

Barrow.—There is a steady tone in the hematite pig iron trad 
and the business done during the week shows an i t 
recent experiences, although the actual sales are not nearly 
heavy as the demand. Makers are endeavouring as far as possi! 
to restrict the output, so as to resist the attempt on the 
buyers to bring down prices to a lower point than that which i 
occupied at present. As a consequence, the orders 
present are not large, but the fact that there is such a spi 
demand must necessitate the placing of orders on a large 
an early date. 

Prices are firmly held at 42s. per ton net at makers’ works for 
mixed numbers of Bessemer iron, wy deliveries, and 41s. per 
ton for forge and foundry qualities No. 3. Orders have been 
for large consignments of inferior qualities of iron at less than 40s. 
per ton, but these are instances only in which 
found it necessary to dispose of their surplus stocks. The 
tion of the furnaces is very considerable, representing 25, tons 
but it is noteworthy that — j half the furnaces are in 


ses 


t 


B 
i 


$ 


tion of pig iron. 
The steel trade is better employed, and there is an apparent 
briskness in every di The works, in fact, are in full 
the demand 


epartment. 
employ, the only weak point in the trade being poorer 
which has sprung up for ship and boiler plates. i are 
not well off for orders, except in the marine and 
even there the orders for mechanical appliances are more nume- 
rous than those for ships ves, 


tone characterises the demand for | i 


; | furnaces in the district, ni 





i Bri 
responsible for the decline—£10,058 last month 
for April, 1885—though British North America 


oug 
from £14,341 to £5741. The a has tripled its business, 


South £3243 ; and Australasia, from £34,291 
to £38,331. The total value for April was £170,476, against 
£245,161 for April of 1 which was a decrease of £25,000 on 
April of 1884. Railroad of all sorts was exported last month to 


the value of £285,018, against £372,370 for April, 1885. I 


the United States were again the chief increasing markets. 

arg bs im pn Sg ag eg aig Soe 

mon against ‘or April, 1885. France 

Ia fallen: ons £8662 tf ESSA; bat the United States shows 
ifying increase from £15,327 to £45,829, which is £12,000 more 

than of 1884. In hoops, sheets, and plates the United States 

has almost tripled its Indeed, the revival of the demand 


sively keen. 

The Marquis Tseng, the Chinese Ambassador, accompanied by 
his suite, visited the works of Messrs, John Brown and Co. on 
Tuesday, and on Wednesday visited Mesars. W. Jessop and Co,’s 








take a we ” previously ; 


forthcoming, and i 
- Makers have now become reconciled to sell at 30s. 
ton for i some instances they have 
ref oes ‘than that? ing makers are 
of the market. The demand for forge 
exceedingly poor, notwithstanding that the price has 
28s. 9d. per ton. 
: Warrants are quoted at 30s. per ton, but they are by no means 


in demand. 
The stock of pig iron in Connal’s Mi 
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’ statistics for the month of April were 
issued last week. They set forth that out of a total ~~ blast 
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week of last year. From Glasgow 24,281 tons were despatched; 

Greenock, 2360, Ar, TOTtD) Deine 3 Troon, 7139; Burnt- 

island, 13,040; Leith, 5913; Grangemouth, 15,680; Bo'ness, 9450; 
Port-G , 1350 tons. 
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weeks ago steadily progress, and, though small, this 
and what is better the improvement has general features, and is 
not localised. The ironworks collieries from Ebbw Vale to 


Cyfarthfa are ro ee 
vigorously ; Monmouthshire Swan- 
poy Sine teow the unme signs, and Rhondda, from Hafod to 
Tylerstown and Ferndale, are all sharing in the 
I hope to record this steadily week after week. It will take along 
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NEW COMPANIES. 
.- eaeaemaae have just been regis- 


Unity Ironworks, Limited. 

This is the conversion to a pRB Baye aps of the 
business of mmiweigot, saginnes, on 
by Messrs. usto and Co., at the Unity 
Ironworks. It was registered on the 29th ult, 
with a capital of 210,00 000, in £5 shares, with the 
following as first subscribers ;— 

Shares. 
40 


iram Codd, 41, Gracechurch-street, en 

Bee Harpe, 23, Rood-lane, solicitor ns 20 

Ww. v. Leal Castleford, Yorkshire, glass manu- ” 
fac’ oe ce 

KE eaaahene Lower “Merton, furrier | 5 

H. Rparke, 71, Whitechapel-road, tobacco manu- a 
facture: 

J. ‘warner, Osborn-street, Whitechapel,” iron- 

R. Sykes, Castleford, glass manufacturer .. .. 10 
Most of the regulations of Table A of the Com- 

panies’ Act, 1862, are adopted, 





Universal Cool Air Drying Company, Limited. 

mn terms of an unregistered agreement of 
the Oth ult., * on peng roposes to paged 
the business of cool carried A | 
Messrs. W. H. ane, ilson Hart, and F. 
J. G. Hill. It was incorporated on the 5th inst. 
with a capital of £30, “7 divided into 1000 prefer- 
ence shares of £10 each , and 4000 ordinary shares 
of £5 each, The subscribers are ; — 

van a. 

*A, W. Money, Liss, Hants oe 4s 
Worsley Roberts, St. Leonards .. 
Paul Ewen, C.E., 87, Shirland. “gardens, Maida- 


vale — 
E. J. Neale, Bedford Park . ~ ; 
A. D’Arcy Bannerman, 9, Woodlands-road, Barnes 1 
R. Minns Norton, Nicholson- road, Addiscombe 1 
*H. J. Nevill, 45, Charles street, Berkeley-square 1 

The number of directors is not to be less than 
three nor more than seven; qualification. bp 
shares; the first are the subscribers deno 
an asterisk and Mr. Thos. Paine Hilder, % 
8, Draper’s-gardens, The company in general 
meeting will determine the remuneration. 


0 





Berrima Coal Mining and Railway Company, 
Limited. 

This company was registered on the 30th ult. 
with a capital of £75,000, in £1 shares, to acquire 
and work the Berrima "Collieries, situate near 
Berrima, county of Camden, New South Wales, 
‘The subscribers are :— 


Shares. 
H. C. Hollingsworth, 483, Old Kent-road a 1 
Norman Earw, 12, Howden-road, Lee oe 1 
. 29, Spurstowe-road, £., clerk ‘ee con 1 
o J. ormey, 140, St. Thomas-road, F 


insbury 
i teste, Upton, Essex |. “ “ i 
B. How, 142, Strand, accountant 
T. Charton, South Darenth, near Dartford . ee 8s 
The number of directors is not to be less than 
three nor more than five; qualification, 100 
shares; the subséribers are to act as directo tors 
until others are appointed; remuneration, £1000 
per annum, 


Clayton, Son, and Co., Limited. 

This is the conversion to a company of the 
a of boiler-makers and gasho: onus 
carried on by Messrs, dew ee) Son, and Co., at 
Moor-end, Hunslet, Leeds. It was registered on 
the 3rd inst. with a capital of £40,000, in £10 


ee 





shares, divided as follows :— 

*Laurence Clayton, Hunslet, Leeds, boiler- 
maker, ee cc ce oe 2562 
Mrs. E. ‘Cheten, Hunslet, Leeds 50 
*J. Hartley, Hunslet, Leeds, boiler-maker .. .. 1156 
L, Hartley, Hunslet, Leeds, der e oo 
CO. Parfi Hunslet, Leeds ower wg ped erector .. 50 

ak.’ R. Pickering, Beeston-hill draughts- 
eo of of & 
a — Re ENE eo eo oe «6D 
J. “Baines, Hunslet, bookkeeper .. .. .. «2 27 


The number of directors is not to be less than 
three nor more than seven; qualification, £500 in 
— A stock herieh ys are the subscribers 

eno an as’ the com in 
meeting will determine jsemmnenetien state 





Fusee Vesta Company, Limited. 
On the 5th inst. this company was 
with a capital of £15,000, in £5 shares, to carry 
on the manufacture of matches, and for such 
—— to adopt an agreement of the 3rd - 
unregistered) between Richard Bell and F, A, 
Lillicrap. The subscribers are :— 


A. H. Miller, 8 and 10, Moorgate-street, solicitor 
J. — Apsley Villa, Twiskenham ”. 
G. J. Comell, 10a, Great Queen-street, West: 


W. Doherty, % Great) Newport-street, W.c., 

W. R. apse Caxton- -road, "Wood- “green, financial 

R. Bell, 24, St. John’s-hili- i-grove, ‘New Wands- 
worth, vesta manufacture 

W. R. Harford, Vine Lodge, Surbiton, “commis- 
sionagent .. . oe 
Registered without special enticles, 


. gps tris ae gg Limited. 
is com mineral, 
chemical, and electrical ated, and inventions, 
and in will purchase certain patents 
and other rights seleried to in an tered 
ent of the 22nd ult, between B, OC. cm 4 
©, of the fest cad sccend porta, end a 
ee apie Seiad vast. Te was iaocrporatod. of 
the with a capi’ £200,000, in £1 
shares, The cabsoribers are i ; 


*John Grove Johnson, 23, Cross-street, Finsbury, 


et 





to the Bank of Englan d. 1 

*B. Fd M.P., 8, Elm-court, “Temple, ¢ 

*F. W. news Wood-street, refiner... . 1 
a. aie, 20, Won: ‘ell House, Twickenham, 

HW. 8; 43, Qi Vi i 

ween ctoria-street, architect 1 

* We sprat, d, 9, Victoria-chambers.. .. .. 1 

; Wakefield ~ Croydon, solicitor .. .. 1 

C. de Castro, ne RE ee ar ae 1 


The number of directors is not to be less than 
hree nor more than seven; qualification, 200 





shares; the first are the subscribers denoted b 
an asterisk ; the one in general meeting 
determine remuneration, 





Morewood and Co., Limited. 

This company ses to purchase the business 
of Morewood and Co., iron and brass manufac- 
turers, upon terms of an agreement of the 4th 
inst. It was incorporated on the 5th inst. with a 
capital of £250,000, in 2500 shares of £100 each, 
whereof 478 shares are 5 per cent. preference 
shares. The subscribers are :— 


8) 

H. G. a sare 72, Beaufort-road, Edgbaston, 
Birmingham, manager eet 
*R. Heathfield, Redditch, manufacturer. 1... 
“M. Hetherington, Kenilworth, manufacturer ., 
*J. Hetherington, Kenilworth, "manufacturer |. 
*A Johnston, te ese ager ns manu- 





ad me _ et 


facturer .. 12 22 a0 . 

G. Lindisay, Bet road, Bt d a-hill, London 
manager to Morewood and = 

C. Wilson, 15, Greentield-crescent, Edgbaston, 
engineering student... .. «2 «. « «+ 
The ber of di s is not to be less than 





three nor more than seven; the first are the 
subscribers denoted by an asterisk. 





Dewars and Bournes, Limited. 


This is an amalgamation and conversion to a 
new company of the business of linen, silk, 
woollen, and general Manchester warehousemen, 
manufacturers, and merchants, carried on by 
Messrs. D. Dewar, Son, and Sons. , Limited, at 
12, Wood-street, and 3, Tale s-lane, Wood- 
street, E.C., and the business of silk, lace, a 
trimming, button, braid, and general hes 
warehousemen, carried on at 10, Wood-street, re 
Messrs, C. W. Bourne and Co, It was registered 
on the 29th ult. with a capital of £150,159, 
divided into 14,300 shares of £10 10s, each. ‘Lhe 
subscribers are :— 


*J. W. Colmer, 12, Wood-street, merchant .. .. 
*J. E. C. Mathews, 12, Wood- street, copmenice = 
H. H. Bothamley, 13, "Queen- -street as se 
*C. W. Bourne, 10, Wood-street, merchant . o 
*W. C. Maughan, 10, Wood-street, merchant. | 
*F, Crockford, 67 and 68, King William-strect, 


merchant on” il 
A, Clark, 12, Wood “street, secretary be. ce jee 


The number of directors is not to be less than 
three nor more than seven; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk. The company in general meeting 
will determine remuneration. 
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THE PHYSICAL SOCIETY. 

AT the meeting of this Society on May 8th, 
1886, Professor H. McLeod, F.R.S., Vice-Presi- 
dent, in the chair, Mr. W. A. Price was elected a 
member of the Society. The following communi- 
cations were read:—‘‘On a Modified Form of 
Wheatstone’s Rheostat,” by Mr. Shelford Bid- 
well, A wire is coiled upon a non-conducting 
cylinder as in the ordinary forms of rheostat, one 
end of the wire being in contact with the brass 
axle of the cylinder. A screw is cut upon the 
axle, the pitch being equal to the distance between 
the consecutive turns of the wire, and this, work- 
ing in a fixed nut, causes the whole cylinder to 
travel in the direction of its axis. A fixed spring 
bears upon the wire at a convenient point, and by 
the travelling motion of the cylinder this point of 
contact remains fixed in space, and the effect of 
turning the cylinder is to introduce more or less 
resistance between the spring and the brass axle. 
Binding screws on the base of the instrument are 
in contact with the nut and the bearing spri 
Though this arrangement has several obvious 
advantages over the usual forms, Mr. Bidwell 
does not recommend it in cases where it is 
required to introduce a known resistance, but 
where it is important to adjust a resistance to a 
nicety or to cause a continuous variation it is of 
great use. Professor Perry, remarking upon the 
onsaly, 4 of being able to vary a resistance 

described an instrument he had used 
rare vantage. A number of plates of gas 
carbon are placed between two parallel copper 
plates, one of which is fixed, and the other adjust- 
able by a screw; by applying pressure by means 
of the screw the resistance between the plates 
can be varied uniformly and regularly from 2 to 
10 ohms, beyond which point the increase is very 
rapid. “‘On a Theorem Relating to Curved 
pepstatin Gratings,” by Mr. Walter Baily. In 
paper read before the Society in January, 1883, 

ab od author showed that if a plane be taken per 
pendicular to the lines of a curved diffraction 
grating and a normal to the grating be taken as 
the initial line, then the equation 
Cos. ?@ _ cos.8 8 1 

r n € 
in which ¢ is the radius of curvature of the 
grating, and d is an arbitrary constant, gives a 
curve having the property that if a point of light 
be placed anywhere — it, the curve is the 
locus of the foci of diffracted rays whether 
reflected or transmitted. In the present investi- 
gation d is supposed to be greater than c, which 
allows of the source of light being at infinity. 
The points where the curve given by the above 
equation cuts the nor are called the normal 
foci. There are two of these—one relating to the 
reflected and the other to the transmitted 
light—the grating being supposed to consist of a 
number of opaque lines in space. It is then 
shown that if the grating be supposed to turn 
about the line in it intersecting the initial line, 
the no foci will trace out two parabolas 
whose common focus is the origin, and common 
latus rectum is equal to the diameter of curvature 
of the grating, the parabola for reflected light 
being convex to the source of light, and that # for 
transmitted light, concave. ‘‘ On Some Thermo- 
os Relations,” Part IV., by Professor W. 
msay and Dr. Sydney Young. The first part 
of this communication deals with Professors 
Ayrton’s and ae 8 criticisms upon the previous 
papers by the authors upon this subject. In the 
second part a brief review is given of the various 
attempts that have been made to represent the 
pressure of a saturated vapour as a function of 
the temperature, 
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6005. Orxeninc and Ciosine the Doors of Hansom 
Cans, G. Wall, London, and W. A. W. Orr, Didsbury. 

6006. hong ay Macuives for —— used on Jac- 
QUARDS, .» E. Roe and G. Kent, Calais, 

6007. Fastenine for Doors for Fiaupncos BuiLpres, 
T. Harby, Manchester, 

6008. Burron Fastrenens, A, bmi Birmingham, 

6009, CARTRIDGE CHARGERS for MacHINE Gons, L. F. 
Bruce, Paris. 

6010. Fasrenrnas for Corsets, A. J. Heys, Manchester. 

OF. Fates, W. H. Phillips and J. R. Campbell, 


it. 
6012. ApsusTING Fanticuts or OasemeEnts, H. T. 


Owens, 
6013, PHOTOGRAPHIC CAMERAS, V. C. Driffi Widnes. 
6014, THROWING es from _ TRAPS for SHoorine 


Practice, J. Gri 
6015. IaniTING Matcues, Ww. Brampton, Birmingham. 
a | Courtine Raitway VEHICLEs, G. Chaplin, Bir- 





017. my for Top Notcues and Runners of Um- 
BRELLAS, 8, W. Hallam, Sheffie! 

6018. CoupLiINc Raitway Carpiaces, 8. Skerritt, 
Sheffield. 

6019. Gas Brackets, R. H. Best, Handsworth, 

6020. Gas CHANDELIERS or Penpants, R. H. Best, 
Handsworth, 

6021. Winvows of Cass, Tram-cars, &c., W. H. Bodin, 
Birmingham. 

6022. Arm or Gas Compressors, G. E. Dow, London. 

6023. PorTaBLe Tents and Awninos, E. J. Passing- 
ham, Bradford, 

6024. Recepractes for Human Excrera, W.-H. 
Bowers, London. 

6025. Removina Excrera from Recerracies, W. H. 
Bowers, London. 

6026. Maxine Hottow Articies of Paper Putp, &c., 
B. Heinert, London. 

6027, REPRODUCING Sounps, J. Y. Johnson._(7he 
Volta Graphophone Company, United States ) 

6028. Warerproor CLoak, I. — London. 

6029. Dust-pan. 8. Guinery, E 

6030. Drivine Banps, J. Lee, alifax, 

6031. CLeantne the WHEELS of PeraMBULATORS, &c., 
O. E. He:ing, London, 

6032. Lamps, J. H. Walker, London. 

6033. Lock and Carcn, R. G. Owen, London, 

6034. OL agg | A. J. Boult.—(/. £. Blakemore and 
&. A. Randall, United States.) 

6035. TeLernonic Recetvers, A. J. Boult. —(W. 


Marshall, United States. 
rE, T. Fowler and T. B. de 


6036. Continuous NaIL 
Forest, London. 

6037. Dies for Maxixco Nar Wire, T. Fowler and 
T. B. de Forest, London. 

6038, Burron Fastener Macuings, A. J. Boult.—(F. i. 
Richards, United States.) 

= Tare for mig og >. Tureaps, A. J. Boult. 

W. Murchey, Ca 

ou. SCHOLARS Srna i Webb.—{T. D. Richard- 
son, United States.) 

= ~ sree LeaTHER and Sxrns, F. R. Maggs, 

€0' 

6042. Repropuctxe Sounps, J. Y. Johnson.—{ The Volta 
Graphophone Company, United States.) 

6043, WEARING APPAREL, R, Haddan.—(X. Hicks, United 
States. 


6014. MAGNETO-PHONES, F. H. Brown, London. 

6045. TrEaTING WHALE Fuxyers, H. Harvey and T. 
Richardson, London. 

6046. PREVENTING the DisPLaceMENT of Keys used in 
— Rattway Rats to Cuairs, &c., G. Wells, 

mdon. 

6047. REPRODUCTION of Bemis, &c., J. Y. Johnson.— 
(The Volta Onited States ) 

6048. Recerrac.e for cog &c., E. Bond, London, 

6049. RepeaTING Fire-arMs, C. Honor.—{J. & YV. 
ante Ceylon.) 

* Fumaces for Stream Borvers, &c., T. Lishman, 


London. 
cont ances Borer Furnaces, &., J. R. Fothergill, 
ndon. 
6052. Suutties for Looms, E. G. Brewer.—{ W. Pohlig, 





ny. 

6053. Fire-Licurers, W. Abbott, London. 

6054. DupLex Action Runner for UmsBrevia, G. B. 
Matthews, London. 

6055. Support for FLowers, J. Pope, London. 

6056. Motor Enainegs, J. F. Schn: * Manon ester. 

6057. Speep Gear, G. G. Tandy, C. M. Linley, and J. 
Biggs, London. 

6058. Door CLosers, W. Potter and R. W. Papineau, 
London, 

6059. Usine Liquip Fvet for Locomotives, J. Holden, 

ndon. 
6060. Macurne for Dressing Castines, &c., J. Mackie, 
waren) Tires, L. A. Groth.—(F. L. Perriére, 


. TRaNsMITTING Sounps, J. Y. Johnson.—{The 

Volta Graphophone Company, United States. 

6063. ExTENDING Power of Horse Dxavaur, R. 
Adams, Glasgow. 

6064. TeacHING NEEDLEWoRK, E, A. and A. F, Lam- 
bert, London. 

6065. WasHine Orgs, A. R. Gray, Edinburgh. 

6066. Preservine Iron, &., J. H. Johnson.—{A. de 
Meritens, France.) 

6067, FitTERING Sewacg, G. D. Robertson.—(B. James, 
United States.) 

6068. Suiets, E. J. Forbes, London. 

ae ot ge @ COMPRESSED Yeast, 8. A. W. Howmann, 


6070. — H. H. Lake.—(C. N. Waite, United 
States. 

6071. Steam Vatves, W. H. Empsall, London. 

6072. Puriryina WarTeR, P, A. Maignen, London. 

6073. Manuats for Musica InstRuMENTs, A. Mont- 


gomery, London. 
ook, Orsaarmme SIGNALS, J. Coleman and I. Henson, 
6075. Guivanw Bartreriss, A. Heguilus, France. 
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6076. SHeet Fryers for Printine Macuinges, W. 
Crompton, Warrin, 
Tatas Ba &., Aim Dravont in Borers, A. 


ee SPINNING Macuinery, T. F. Wallwork, Man- 


6079. rake, &c., Fisrovus Susstances, T. Ashworth, 
Manchester. 
6080. Corrine ANGLED Pitiars, &c., W. Greenwood, 


6081. Sprinas for VeLocriPepgs, J. R. Trigwell, London. 

6082. Burtpine Concrrtre WALLS, T. Potter, Alresford. 

6083. Prop for Supportine Lips of Desks, T. Mon- 
teath, Crieff. 

6084. Currixe Inpices in Books, P. Lawrence and C. 
P. Se London, 

6085. Borr.es, M. Day, Dublin. 

“— . DRAUOHT- PREVENTING APpPLiances, J. M. Martin, 


pool. 
cost. Be Saree Berrtus, D. Macallan, Liverpool. 
6088, ‘* TAILORMETRE,” Cc. J. Cleaver, Warwickshire. 
6089. Emery Paper, &c., D ey, Yorkshire. 
6090. AuromaTic Doors, J. J. Amnoid, Southampton. 
e091. "ogame Socks in Pirsgs, C. von Sluyterman, 


Londo 
6092, Cudket Bars, W. Sykes, Yorkshire. 
6093. Stirrup, W. J. 8m ith, Barnsley. 

6094. Screw Fans, C. “ ‘a Bay, London, 





pe an i mata 


iter. 
6096. Van, A. Butler, B: 
ne Butnps, E. rierry and E. C. Kerry, High- 


ols’ WATER Firrines, &c., J. McMurtrie, ae. 
6099. VaLve Apparatus, R. Mason, jun., 

6100. Warter-cLosets, W. Macfarlane, 

6101. Removine Sepiment from STZAM Berisha, F. 
Robson and R. Ord, London. 

6102. ELecrrica SwircHina APPARATUS, W. T. Goolden 
and A. P. Trotter, London. 

6103. Hinoes, E. Flint and W. Knowles, London. 

6104, Cur-orr or Expansion Gear of Enoinzs, J. H. 
Street, London. 

6105. TOOTHACHE Sreciric, ‘ye C. Wilmore, 

be Tine for WHEELS, C, D. Abel.—( The Actien Gesell- 

“* Prinz ermany.) 
610i, TaxwonaPatc ‘{RANSMITTER, A. Browne. —(D. 


London. 


ta, Colombia. 
6108. Lowzrme the TEMPERATURE in Buiipres, &., 


A. , London, 
6109. Governors for Motive Power a &e., A. 
oun a: AD — A. Lafargu 
VERTISING, ie, Lo’ 
6111. Srzam GENERATORS, G. F. Redfern, (F. Cc. Gar- 
butt, United States 
6112, Dryra or DgsiccaTinc GERMINATING BaRey, 
&ec., G. F. Redfern.(P. Lauth, France.) 
6113. *Laseis and Name Piarss, J. — London. 
6114 a Acip Batrerizs, D. G. Fitz-Gerald, 
6115. iomeeeee Borris, &c., C. Dollmann, Londor 
6116. Dyzine Yarns, A. ™. Clark. <i Hanson, United 


6117. PropeLiise Macuinery, H. Fabian, London. 
6118. Stoprmsc Saips, 8. French.—(W. Haddan, 
United States.) 
6th May, 1836. 
6119. Drivina Gear of VeLocirepss, O. 8. Snell, 
London. 


6120. INSECTICIDES, W. G. Little, Conisbrough. 

6121. Brick-makinc Macuinery, J. A. and W. J. 
Matthews, Halifax. 

Hortpers for UmBre.ias, &c., J. Everard, 


Birmingham. 
6123. Macuinery for Finisnine Ve.vets, R. Dutton 
Salford. 


6124. Drain Tears, G. F. Firth, London. 
a Rew Howpgrs, G. J. Harcourt and E. ee 


6126. Incosators, H. J. H. King, Newmarket. 

6127. Soie-rancinc Kyire, H. J. Bunting, J. J. 
Cotchin, J. K. Vernon, and R. Whitton, North- 
ampton. 

6128, Biast Furnaces, G. Craig, Glasgow. 

6129. pew WHIsTLEs on TramcaRs, W. Walker and 
J. Clyne, Al 

130. Lrrrixc-orr Mo Moriow in Looms, L, Clement and 

Halifax. 


. Lave Dossies for Looms, B. Bridge and J. A. 
Calvert, London. 

6132. . -~—arrcene and Composition Mats, J. Brown, 

ndon. 

6133. Hanp Ironino Macuine, J. Ritchie, Glasgow. 

6134. Gas Recuvators, R. Hargreaves aud J. Bardsley, 
Manchester. 

6135. Sprispte Movntines for Sprisnrnc Macuinery, 
J. M. Hetheringtun, Manches' 

6136. EYELETTING Macuines, J. Carter, Manchester. 

6187. Bicycies, R. Main , Southport. 

6138. Firrmsc Apparatus for Torpepoes, J. T. Buck- 
nill and W. O. Smith, London. 

= ApsusTaBLe Execreic Swircnes, H. Hart, 


Ow. 

6140. TeLtescope Cartrivces for MuzzLE-LoaDING 
Guns, F. Simpson, London. 

6141. WarTerR-cLose1s, P. W. Barker, Bedford. 

6142. Hoipine CarriaGeE Wuinpows, J. Schépfcr, 
London. 

6143. Vent Tarp, W. G. Deacle and G Wood, London. 

6144. Manuracrore of Fire Ciay TuvEnres, R. Young 
and R. Jex-Long, Glasgow. 

6145. PREPARATION of ALUMINIUM by ELECTROLYSIS, 

C. Henderson.- (ZL. T. Heroult, France.) 
v W. McWilliam, T. 

London 

6147. Poe Snap Hook, C. A. Worth, London. 

6148, Snap-Hooks, C. A. Worth, London 

6149. Gas Meter Cases of SHEET Memt, V. Hughcs, 


on. 
6150. Fire Poisuinc Giass Ware, J. G. Sowerby, 
on. 
6151. TaBLe or Stanp for Bepsteais, A. L. Bayley, 
Londo: 


2. 

6152. Se_r-acrine Fastener for Douste Doors, H. W. 
Hennes, London. 

6153. Castine Bricks, &c., W. Whieldon and F. W. 
Hughes, London. 

6154. Macic Lanterns and Limg-Licnt Apparatus, D. 
W. Noakes, Green’ 

6155. Lavatorigs, J. G. Stidder, London. 

6156. CoupLines, F. Broughton and G. H. Hall, 
London. 

6157. Steam Enornes, W. Schmidt, London. 

6158. Topacco Pipes, 8. Reeve, C. E. Ratcliffe, and J. 
brackenbury-Davis, London. 

6159. Hurpis, T. Cooper, London. 

6160. Spapes, Suovers, &., H. H. Lake.—{H. M. 
Myers, United States.) 

bas = Me Motor, G. F. Redfern.(C. F. L. Gardie, 


een Tosntenen, E. Burstow, London. 

6163. Leavinc and Esterinc Suspmarine Boats or 
VessELs, A. Campbell, London. 

6164. Dies, R. Elsdon, London. 

6165. PeTroLeum and Gas Enorves, H. H. Leigh.—(J. 
Spiel, Germany.) 

6166. Stoves, A. J. Le Blanc, London. 

6167. Frtaments for ELectric Lamps, O. R. Swete and 
W. C. » London. 

6168. Lanp TORPEDOES, M. T. Sale, London. 

6169. TRANSMITTING Morion to the SHarts of Kwrrrina 
and other Macurnery, H. M. Foulds, London. 

6170. Soap, W. Green, London. 

a“. SURFACE — for Traction Escings, W. 

mdon., 


7th, May, 1886. 
6172. Lusricants, F. P. Warren, Hampshire. 
6173, SLEEPER, J. W. Dorman, Cork. 
= ATTACHMENT to CaBs, &., 8. H. Sparkes, Welling 
n. 
6175. Lusricators, T. eng — = 
6176. FLUSHING CISTERNS, J. Det Birmingham. 
ie Carts, J. B. Moorhouse and 8. Hey, Skipton-in- 
raven. 
6178. New Game, E. Flemons, Northampton. 
6179. Sarety-vaLves, A. Turnbull, Glasgow. 
6180. ADVERTISING, J. Blakey, Halifax. 
6181. Pipes, C. Lee, London. 
6182. SasH Winpows, R. Little, Kirkcaldy. 
ms cd for Carcuine Mice, &c., 8. Morley, Hors- 
fo 
6184. HanpEs for CuTtEry, W. T. Brooke, Sheffield. 
6185. ConTROLLING Reinsin Drivine, W. C. Roberts, 


London. 
pag i SucReTArEns, &c., B. M. Brew and W. A. Bonella, 


6187. Hosamsnoke, F. A. Roe, London. 
6188. CIGARETTES, F. D. Butler, London. 
6189. ReFLector, G. Kast. London. 
6190. eee of M-METHOXY-P-NITROBENZALDEHYD, 
L. Landsberg, London. 
6191. Bromine Preparations, W. D. Borland, London. 
9192, — WenpcEs in RaILway Cuairs, T. Spir, 


eld. 
6193. CLEANING Ring Sprnnine Frames, F. W. Whipp, 
London. 
6194. Pianorortes, E. Outram, Halifax. 


6195. SHuTTLEs, E. ag % Halifax. 
6196. Cumney Cowis, J, B, Fryer, Buckhurst Hill 
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6197. Winrxc Corks, N. 

— Guns, G. W. Wi 
6199. Steam Pumps, J. Brunt, London. 

6200. Burciar ALagm, C. Vincent and Thomas Down- 
ing, London. 

6201. Macnero Macurxes, T. Bennett, London. 

202. FasTENERs, . Haddan,-(/. F. A. Laloy, 
France.) 

6208. Carpon Fitaments, H. J. Haddan.—(C. Seel, 


Germany. 
6204. Carpinc Excixrs, T. Knowles, Manchester. 
= Exastic Faprics, L, Turner and A. Turner, 


6206. Execrric ALars, J. Rice, Lond 
6207. Picrure Frame, W. J, Baker. “an Werkmeiater, 


Germany. 

6208. Mexme Twist Dricis, &c., A. B. Perkins and 
F. Butterfield. Bradford. 

6209. Srrixiye Stapie, R. H. Wilson, London, 

7 Spee: of Fats, H. W. Langbeck, and R. E. 


rt, Lon 
6211. Bepsteap, E. V. J. Coppen and J. O'Sullivan, 


6212. Biocxs for Burupine, E. Edwards.—(C. Hubert 
and H. Gennari, France.) 
6213. Pressine Macninery, E. Edwards.—(A. Huguet, 


France.) 

6214. PLayine Carps, H. H. Lake.—(@. M. Endicott, 
United States.) 

6215. AEROTHERAPEUTICAL Apparatus, C. Breuillard, 


. B. Abbott, Brooklyn. 
Winn, Middlesex. 


ion. 
6216. Fire-ExtTincuisHine Apparatus, H. H. Lake.— 
(W. Harkness, United States ) 


6217. BLastine Gertine Coat, &c,, H. Johnson, 
Lond 


ion. 

6218. Wasu Mius, W. Joy, London. 

6219. Fancy Parrern Cuiorus, R. H. Lendrum, D. 
Dytch, and E. Lloyd, London. 

6220. Evecrricat Resistance Switcues, M. H. Smith, 
London. 

6221. Frre-proor Fioors, C. 8. Williams, London. 

6222. . eam Cartripces for BLastina, J. Macnab, 


6223. - A. M, Clark.—(B. V. Wagner, Por- 
tugal.) 


8th May, 1886. 


6224. Licutnixc Arresters, P. Gannon, London. 
6225. — for ye Laces, C. H. M. Wharton, 


6226. Locks or Fasrenunes for Ramway CARRIAGE 
and other Doors, J. Wroe, Manchester. 

6227. Pistons for Steam Encines, W. Dixon and §, 
Thompson, Sheftield. 

6228. Hanousc Up Damp Paper, &c, B. Meinert, 
London. 

6229. Kwirs-cLeaNinc Macurnes, J. Crabbe, London. 

6230. Enoines, &c., of Srzam Surps to Suppty Fresu 
Water, C. Jones, Liverpool. 

6231. Braip:nc, &c., Macuives, 8. Robinson and J. 
Hartley, Manchester. 

6232. Penman’s Frienp, W. Peck, Woodlesford. 

6233. ELECTRICAL PHENOMENON "APPARATUS, A Phil- 
burn, Ashton-under-Lyne. 

6234. CorTLery, W. H. Blackwell, Manch: 

6235. REVERSIBLE 


on. 

6236. Traps for CatcHinc ANIMALS ALIve, E. T. 
Nicholson, Abergele. 

6237. EMBROIDERING Macatnes, E. ote London. 

6238. Picrure Framinc and Mirreinc, W. Pringle, 
Berwick-upon-Tweed.— May 6th. 

6239. Stoves, A. M. Clark, London. 

6240. wen &c., Dust in Coat, &c., Mings, G. 
Hutchins, Cardiff. 

6241. PREVENTION of COLLISIONS at Sea, &e., F. 
McNamee, Wexford. 

= Courtine for Ramway Venicuss, R. C. Sayer, 


ewport. 
6243. eg ener oe &c., C. R. Gorman and C. J. 


Fletcher, 

6244. ADDITIONAL "Hlovanast to Horszs of a Rounp- 
aout, R. Ti sen., jun., and F. 
Tidman, Norwich. 

6245. Evecrric Macurxes, C. Wells, London. 

6246. LycanpEscent Lamp, C. Wells, London. 

— Incanpescest Lamps for ILLumiNaTions, &c., 

Wells, London. 

ents. Proves, 8. 8. Bromhead.—(F. Perrier, France.) 

6249. Bunce Busnes and Bunes, W. Kromer, London. 

6250. Tension Apparatus for Srrynivc MacHINERY, 
J. C. Mewburn.—(E. Prévost, France.) 

6251. Castine Iron and Steet Incots, W. D. Allen, 


ion. 
6252. Weavine Exastic Fasrics, L. Turner, London. 
6.53. Furnaces for MAaNvuracruRine ILLUMINATING, 
&c., Gas, P. M. Justice, London. 
6254. Hammock CHargs, G. B. Hook, London. 
Cuecxine, &c., DistaNces in Tramcars, &c., 


H. Woolfe, Liv 

6256. } seer dha ly &c., J. P. Farrell, London. 

6257. Recisterinc DisTANCE TRAVELLED in Cass, &c., 
L. Clifford, West Barnes. 

6258. ExpLosive Compounp for Biastinc PuRPOsEs, 
C. D. Abel -(F. Gaens, Germany.) 

6259. Extraction of PerrumMe Essences, C D. Abel. 
—{La Société Anonyme des Parfums naturels de 
Cannes, France.) 

6260. Fire-Lichter, J. H. Webster and J. Silson, 
London. 


6261. Hats, &c., T. Townend and A. Powell, London. 

6262. Inow and Steet Tuses, F. Huggins, don. 

6263. Cases for FLowers, W. Cutler, London. 

6264. Pressinc Wootten Faprics, G. H. Nussey and 

W. B. Leachman, London. 

oust. Groves, E. Horsepool, London. 

6266. Lasour AppLiances for Wours, E. Diver, 
Kenle 

6267. Seuovee TuistLes, &c., from Woot, W. H. 
Beck.—{A. Brouz, jils, France.) 

6268. Rock-prittisc Macuines, H. H. Lake.—(S&. 
Hussey, United States. 

6269. ew J. A. ‘Hopkinson and J. Hopkinson, 
Lon 

6270. Hawpies for Taste Knives, &., H. H. Lake.— 
(RK. N. Oakman, jun., United States. 

6271. FEED-WATER Heaters, H. H. Lake.—(H. Fair- 
banks, United States.) 

6272. AxLe-Boxes, H. K. Austin, London. 

6273. FacititatTinc Rock Borrxe UNDER Water, V. N. 
Goldsmith.—{W. R. Sanders, Sicily.) 

6274: Orne Concentrators, J. N. Longden, London. 

6275. Foc Horn, E. Martin, London. 

6276. FoLtpine and Boxine Brains, &&., A. Butler, 
Bradf 


lord. 

6277. Buckies, J. Adams, York. 

6278. a RecuLaTinc FUEL Surety, &., 
J. Barnes, J. Sutcliffe, and R. Percival, Hopwood 
Hi 

6279. Host Gears or Works, A. W. Harrison, Aber- 


gavenny. 

6280. Frame for Pacxinc Seat Skins, &c., H. Lister, 
Huddersfield. 

6281. Jewet and FLower sams’ for Neckties, W. 
Brierley.—(C. Hiiffner, Germany 

6282. rs - bead by Liquips, F. N. Mackay, 
Liverpoo! 

6288. Destroyinec Reruse, F. Kingdon and G. Wilde, 
Bradford. 


6284. Soakinc Movutp for Steet Incors, T. and A. 
iw. 
6285. METALLIC Eascces for Pocket Kurves, &., C. 
Sheffield. 
6286. Hypraviic Pressure Hot-ar GENERATOR, J. 
Tennent, Grangemou 
6287. ELECTRIC SECONDARY or StoraGE Batreriss, W. 
Taylor, London. 
6288. - ages Sueets of Parer, &c., G. F. Whittle, 
6289. Feanwe Focussinc Camera Screen, A. J. 


Jamouneau, Lon 
6290. Dress A. C. Henderson.{(P. P. 
Guillaume, | fils Wind, Fro France. ) 


Evecrric MACHINE, eer Enright, 





=n. Twist Druts and Hoipers, F. Butterfield, 
6292, ee a Cuinney Tor, G. Sharp, sen., St. 


6293. Stirrup IRon, C. I. C. Bailey, London. 

6294. Horse Couiar, C. I. C. Bailey, London, 

6295, Apparatus for Apvertisine, T. M. Potter and 
. Allen, London. 

6206. Br a &c., Cranks and Levers, W. Qwens, 


6297. —_ Case, &c., F. W. Amaden, London. 
6208. Hanaers for WEaRING AppaREL, A. M. Kennard, 
London. 
ag ExtTincoisHine Fires, F. Bolton, London. 
~ O1e8. Gemnaune end Ravemme Goss, &c., J. M. Bennett, 
- ERAN Way of Rartways, W. G. David- 
e302. ‘Gomme. Hoxpens, H. J. Haddan.—(H. Chris- 
tian, Austria.) 
6303. Etecrricat Inpicators, B. J. B. Mills.—(J. W. 
Howell, United Statea.) 
6304. CARDBOARD or PAPER Boxes, L, W. Stone and 
on Gunn, London. 
ProsecTiLes for ORDNANCE, J. Vavasseur, 
Sade 


6306. Dryinc Waste Animat Marrer, J. 8S. and J. 
Edwards, London. 

6307. PoRTABLE Toot for Gawexerrers, W. P. Birch, 
London. 

6308. Heatrne Foon, E. C. Costa, London. 

6309. Lavatory Basins, WATER-OLOSETS, &e., J. W. 
Reid, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 





337,500. Lusricator, Leopold Kaczander, New York, 
and Robert Ruddy, Mount Vernon.—Filed January 
12th, 1886, 

Claim.—{1) The combination, with the oil and con- 
densing chambers of a lubricator, of two steam jets or 
pipes connected with a source of continuous steam 
supply and ye a into the condensing chamber 

directions, one of said jets or pipes com- 
sunistbae owith the oil-discharge passage, substan- 
tially as and for the purposes hereinbefore set forth. 

(2) The combination, with the oil and condensing 

chambers ‘and their connections and the top steam 

pipe g of the — channel B and the central steam 
pipe D extending up into the condensing chamber and 
closed at top, provided with Jateral discharge 
holes A, as and for the purposes hereinbefore set forth 
(3) The combination, with the oil and condensing 
cham! the sight-feed, and the oil and water- 
lating devices, of two steam jets, commanionting wih 

a source of continuous J. uPely and discharging 

into the condenser, su condenser, entering 

the one centrally and PPM oa t from the top and the 
other centrally and vertically from the bottom of the 
cundensing chamber, the two being arranged so that 





they shall meet near the top of the onion, sub- 
stantially as and for the purposes lore set 
forth. (4) The ee with the oil and con- 
densing chambers, of the central steam pipe D, with 
closed * and lateral o hk, and the opposed 








steam pipe p, substan y as ‘and for the purposes 

heretnbelore set forth. @) The combination of the 

a te ir cor soot Pasaage oe mre 
w eir duit u ro! 

the oil chamber, and into the p Arne 


dischargin, 4 
a, and having a branch leading to the sight- 
rly of , whereby said conduit serves ‘. once for the 


of steam and the discharze of oil, a branch 

em wall conduit to a source of continuous steam 

copply Ae ey ae p leading into the con- 
= same source of steam supply, | these 

para b and and organised as and for ur- 

before set forth. " 

337: oa. Governor, William M. Norcross, Brooklyn, 
N.Y.—Filed A 6th, 1885. 


ugust 
Brief.—In the event of the breaking of the belt the 
shaft A will spring upward so that the shoulder y! will 









a 
‘0G |) 


clear the projection ¢1 ql! and allow the tube y toslide 
in the ces thereby re! —— tension of the 
spring o and ry de the valve to 
551. Rotary Enoine, William Berrenberg and 
Adolph Berrenberg, Boston, Mass.—Filed July 13th, 


Claim—{1) The combination, with rotating inter- 
meshin or cams of otherwise ord or 


ig pistons 
suitable construction and arrangement, of teeth B, 


& e 


yet 


Vin 


_ and each of a tube fitted within a 
, and attached to the a? substantially as 
described, for the purpose a rang ) The comibian- 
tion, with rotating interm: — wk. or cams of 
otherwise suitable construction and 





ordinary or 
" arrangement, of teeth B, constructed substantially as 


“| suitable construction 





egypt be ipo we me 


steam thereto, and there! 
to be vp err sul +4 


tially as described, for the 
ars ro The combination, with rotating 
eaeiines pistons or pin pone) o nner ten o 


made in cxpansible la; crs dy operat ted b; og 
each closed to each other aving 8 sepa : 4 
Ai?, making ms wy with canner Bot 


the ‘piston — substantially as described, for the 
purpose specifi 
337,564. Srprxe ror Burtpinas, Albert C. Daugherty, 
Nerth Belle, Vernon, Pa.—Filed November lath 1885. 
Claim. — Siding for ‘buildings, ccnstating ol the 
boards being of uniform thic t, the 
outer sides of the tongued edges thereof cut away 
beneath the extended outer lips of the grooved edges 


WG 











to form a watershed to each course, in combination 
with the inclined surfaces on the tongued edges, 
through which the nails are driven substantially as 
and for the purpose herein descril escribed. 

337,599. RarcHet-DRILL, Jules Bengnette, Long Island 

City, N.Y,—Filed November 25th, 
Claim.—In a ratchet with 

screw socket E, of the ratchet wheel B, and’ the feed- 
screw H, having point | and polygonal head J, of the 


[337599]. 





intermediate telescoping screws, F G, and their “7 
pins L, substantially as herein shown and deseri 
whereby the feed-screws can be extended or contracted 
as ci be required. 

Pipz WrencH ATTACHMENT FOR MONKEY 
oe FP. i. Symour, Detroit, Mich,—Filed 
November 14th, 1885. 

Claim.— ~(1) In bin tion with a key wren: 


Fn Ay = to straddle the post or posts of the wrench 
and having at its end upturned lugs, and a cam-shaped 
head having a chain fastened to one end thereof, and 
at the other end a slot to receive the free end of sai 











chain, substantially as shown and described. (2) Asa 
new article of nen mth mong a pipe wrench attachment 
consisting of a slotted shank adapted to straddle the 
t of a wrench, and provided with a toothed = 
ead having lugs K K, and a chain I, attached to 
cam head, substantially as described. 
337,644. Dasn-pot for Steam Enornes, J. Young, 
Newark, N.J.—Filed December 21st, 1885. 
Claim.—(1) The | a A+ made hollow, as shown, in 
combination with valve G, mounted in B edane terior 


near the a 8 


jhioning chamber or dash-pot aroun: 
bottom, as herein specified. (2) The pay ar B 
and cylinder ad hy tapered below the 

oint operation as herein spemed. (3) 


(337,644) 


arranged for j 








WW 














N «~N 
N OK \, a’ 
i NZ) 
\ NN ee orks 
— 


The piston B, cap C, and rod D,with its 

D), in combination with vw other Ty ek he gu 

AS, valve G, and c er arranged for 
specified. (4)° cat opera | stant 


end 


tion as herein 8) (4) In a dash-pot, 
chamber z, and em een ran same and the 
cushioning cham combination with the piston B 


and operatin sseaned, arranged to serve as herein 
cified. (5) The duplicate passages mn and control: 
means MN, leading from different levels in the dash- 
pot, communicating with the same bottom chamber, 

to serve as herein specified. poten’! a 
dosh: -pot, in combination with the rim A, B, 
operatirg means D, hollow post A4, valve G, an 





cylinder, substantiall. 
scribed, 





8 H, the removable casing E, adapted to 
seas cpiaihek ° es 
837,673. Larne Toot, Carl A. Bkland and John 

F. Westin, Worcester, Mass.—Filed November 27th, 


Claim. m.—(1) The within-described tool, com companed of 
the bar A, having the Le ge cavity — yo 
seat a internally thereo! 
curved bearing b, fitted within yt a pn 
and the curved cutter C, formed as shown, and sup- 





ported and held between said seat and bearing sub- 
stantially as set forth. (2) The combination, with the 
bar A, the top piece B, and cutter C, of the stud F 
and screw J, substantially as and for ‘the purpose set 
fort! 
337,698. Rorary CurTTERs, ——~ L, Noble, Boston, 
Mass — Filed January 2nd, 1 

Claim.—The rotary cutter and described, con- 

sisting of discs A Al, having teeth } 0), projecting 





inwardly, and a separating sleeve d d!, said discs 
adapted to be secured toa shaft and simultaneously 
rotated, substantially as and for the purpose set forth. 
337,728. Pneumatic Hammer, Carl Arnold Arns, 

a Prussia, Germany.—Filed October 23rd, 


Claim.—In eembiuation, the shaft a, face plate r, 
adjustable crank pin s, pitman ¢, piston 6, cylinder T, 

















hammer D, the spinder having space between pist«n 
‘and hammer, and the valve ¢ and check valve /, open- 
ing from said space, as set forth. 
337,874. Rerriceratinc Macuine, Jacob Schule, 
San Antonio, Tex.—Filed March 2nd, 1885. 
Claim.—{1) In an ice machine, a pump cylinder A, 
an oil chamber C in the lower end thereof, a acket 
* a a gas chamber surrounding said cylinder 
vided with openings a at the bottom por | 
in Boece oh with a valve-supporting plate D’ and 
4 piece D2, attached to the 7. flange of po md mew 
substantially as and for the purpose d 
@) In an ice machine, Faden mg vlate Dy, 
vided with a series of ly va! es D3, arranged De 
circle around a discharging valve D4, in combination 
with a cap or cover D2, forming a supply chamber pro- 
vided wi a cylindrical chamber E, a piston chamber 
A, oil cnemnieat c, and Ls we leading’fr from the chamber 


C’to the — y as and for the 
purpose described. (3) Tn an ice machine, a valve- 
receiving plate D’, provided with valves Dé and D4, in 


337874) 











combination with a piston OC’, and its lead cap secured 

to the portion thereof, intantially as and for the 
urpose described. (4 e provided with 

the cylinder A, jacke 

form an annular ») 


and a pressure-regula’ 
combination with an = in 


vided with a — £ ge F?, 
et F3 at the —4~\" inlet tipo 1, and 
e 0 


outlet pipe F’, located at the —eS 
ly as and for the 




















May 21, 1886. 
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ADMIRALTY COEFFICIENTS. 
By Ropert MANSsEL. 

I wave made the following deductions from the very 
valuable data contained in the report of the paper on 
“The Speed Trials of Recent War Ships,” by Mr. W. H. 
White, as published in Taz Enarneer of 16th April :— 
Although these may seem somewhat counter to those of 
Mr. White, I assume no question can arise paramount in 
importance to the attaining of correct views on this diffi- 
cult and important subject, which I again approach by the 
old road of the Admiralty coefficients, quantities of which, 
many years ago, I made a special study, and for the sake 
of the amount of truth which they involved, and as being 
a means of attaining a higher level, I have fiercely 
defended against hostile criticism, in most cases advanced 
through mistaken notions on first principles, and in others 
from a misconception of the nature and scope of the 
method—errors from which the speculations of some 
eminent authorities have not been free. 

That I was cognisant of the usually stated objections to 
these quantities will, [ think, be obvious from the follow- 
ing reference to a letter of mine published in the Artizan 
so far back as September, 1857, where I will be found to 
have advanced the following statements :—“The Admiralty 
coefficients in this way are made to represent the com- 
parative combined scientific efficiency of the vessel, her 
propeller, and engine. In the hands of a constructor of 
Lae sees experience and intelligence, these equations 
afford an exceedingly simple determination of the relation 
that will exist between the power and speed in a proposed 
vessel. He is little likely to apply the same coefficients 
indiscriminately to every description of vessel, or feel 
astonished at discovering, on deducing by actual experi- 
ment the values of these coefficients; not only that they 
varied in different vessels, but in the same vessel they also 
varied with the speed and draught. If he felt this varia- 
tion to be an intolerable grievance—and if he had the 
requisite patience and ability—his obvious course would 
be a return to the ignored or misrepresented elements of 
his formula, and then combine them with absolute con- 
stants.” Mr. White’s data yield some very pertinent 
illustrations to all this, starting with the assumption that 
a steam vessel, although a very complicated machine, is 
still subject to the same Jaws as simpler machines. Sup- 
pose a machine doing the same kind of work at different 
speeds, it may be during successive trials under altered 
conditions, or equally different machines of a similar type 
doing like work. Obviously, in each case, the work done, 
when divided by the power doing it, would yield a 
numerical ratio which ought to be a fair measure of the 
comparative efficiency in the various cases. This is the 
theory of the Admiralty coefficients, which further 
assume the work done as proportional to the square of a 
lineal dimension by the cube of the speed ; or, as applied in 
practice, proportional to the product of the (immerged 
mid area) x speed °, alternatively, by the (displacement) 2 
x speed *; or, again, by the (immersed surface) x speed *. 
The general statement embracing all three cases; and, as 
far as they go, it is a matter of indifference which is 
adopted ; the one set of values will differ from the others 
by a constant ratio. The ratios of any one set of them 
to the corresponding powers present singularly anomalous 
results ; and, for the same vessel at different speeds, yield 
coefficients with as great differences as those resulting 


from the most varied dimensions and form, For example, | ° 


Mr. White’s data, for the celebrated vessel Warrior at 
speeds 14°356, 12°174, and 11-040 knots, the corresponding 
Admiralty displacement coefficients are given as 231°5, 
269°3, and 2896 respectively. Do these variations in 
value really represent true variations in comparative 
efficiency at those speeds? I believe it can be shown 
perfectly clearly that they donot. What they exhibit is the 
variations due to a false law of the resistance which has 
been assumed in estimating the work done, and we have 
only to put the formula in even an approximately correct 
shape, to reduce these large variations to smaller, lying 
within the limits of unavoidable errors of observation. 
Large variations doubtless are often detected, but it seems 
to me are then referable to changes in the conditions and 
circumstances of trial; since it may be shown, in the 
successive trials of the same vessel, we have alterations 
in the circumstances which arenotrecognised in our theories 
and formulas, and which are only made evident to us 
through their resultant effect upon the trial results. The 
problem is, to fix ideas, taking the Admiralty displacement 
cocfiicient C= DEV. 
vessel, at different s can we determine a factor 
which will render this quantity C constant for all the 
speeds? I have shown, if the conditions remain the 


same, a factor of the form* log “1a V willdoso ; in which 
D!V log.-t a V 
E 


In successive trials of the same 


Ve 

case we obviously have Clog ey a 

= ¢, suppose an absolute constant, instead of C a very 
variable one, Let us test this, the matter being practically 
wrought out as follows:—Take the logarithms of the 
Admiralty coefficients for each speed, and the residues, 
after having subtracted from each twice the logarithm of 
its speed, will possess this curious property: a small frac- 
tion of the speed added to each residue will render it 
practically constant, and this will be the | ithm of the 
quantity c, the absolute constant. As a formula this is 
expressed by log. C—2log. V+aVe=loge .. (1) 

* Th . 1 og. 


© expression log. -1a V is eeepc uivalent to 
10 ¢V, that is to say, the number, whose common heiiben is the 
value of aV. The of the V? in the i is to 
replace the false peta agp of the value of the resistance, as 


invol 
i. oi b b # ty coefficients by the foregoing quantity, 





Example, in the Warrior the various trial speeds are as 
follows, the value of a = 098 :— 








Warrior a = ‘098, 

Trial speeds V = 14°356 12°174 11°040 
Value *098 V = 174069 19061. |e 10819 
Add log. C = 2°3646 2°4302 .. =. 2°4618 
Subtract 2log.V = 2°8144 21706 .. ..  2°0860 
Log. ¢ = 1°4571 14527 ww Ce 1°4577 
ee = 28°65 28°36 28°69 

Average c= 28°6 an absolute constant. 
To compare with C=231°5 oe ee 2693 - 289°6 


The Admiralty displacement coefficients. 
In like manner there is little difficulty in determining 
for the other vessels, of which Mr. White has publi 
data, the values of this constant coefficient, to which I will 
add the values for four other war-ship trials, and also of 
two merchant vessels, which have been published in one 
or more of my papers; also, to show that these are not 
imaginary or random figures, I will add the numerical 
process by which they have been obtained, with note of 
some n. considerations in such inquiries. I shall 
take the shorter examples first in order. 





























TaBie I, 

H.M. war vessels. Value a. Value ¢. 
Warster 10 6s se . a". 28°6 
Se ce Sa! ca av ow’ oo SG 21°4 
Collingwood.. .. oo ae MCs 180 
Hercules - 7093 16°95 
Imperieuse .. .. .. .- «- “O81 163 
Bellerophon .. . - 090 155 
Edinburgh .. .. « “O71 ee 0) 
Shah (5) to (8) oe. a eae 
J ee. | 13°4 
Heroine... .. .. - 085 14°78 
Fire Brand .. .. . 138 33°3 

Merchant vessels :— 

Merkara.. .. .. wo QB si) 2. les 14°78 
Charles Quint a ae 250 
Hercules a = °093 
Trial speedsV .. .. .. = 14°69 ~ 19:18 
ValuesaV .. .. .. . = 18668 11274 
Log.C - 2log. V .. .. = —1°8619 he *1025 
Sum orlog.c . = (O00 cea. 8 1°2299 
oo F ce oo. se 00 oo oo ©. 16°98 

verage 16°95 
Imperieuse a = °081 
TrialspeedsV . .. «© = 17218 ie _«- 10-096 
Wallowa Us. .<.. vs = 1068... "8178 
Log. C - 2 log. V = —16165 .. .. .. -. - O07 
Sum or log. ¢ a were 
anit se, , 00. ‘d o oe = 1695 - 16°35 
Average 16°3 
Fire Brand a = ‘138 
Trial speeds V .. .. .. = 10°17 9°20 7:98 
VelmeseV «. «5 0 co = AGB. 2. 196... - 108 
Log.0 -2log.V .. .. = ‘1164 .. 2590 .. 4192 
Sum or log.c .. = 15198 .. 15276 .. 10204 
o € os - = 81 - 33°7 - 83-2 
Average 33°3 
Collingwood a = *081 
Trial speeds V = 16 844 .. 16602 .. 16051 ..12°621 ..10°236 .. 7-988 
ValuesaV.. = 1°8644.. 1°3448.. 1°3001.. 1°0223.. “8291..  -6470 
Log. C-2log. V= -—1°8506..-—1°9061..-1°9967.. ‘2301.. °4184.. 6098 
Sum orlog.c = 1°2250.. 1°2509.. 1°2668.. 1°2524.. 1°2475.. 1°2568 
o @ oo of = 1479 .. 1788 .. 18°48 ..1768 ..1768 ..1806 
* Omitting first, average 18 0 
Howe a = °0873 
Trial speeds V .. = 16°928 .. 15°878 .. 13°386 .. 10°25 - 8933 
ValuesaV.. .. = 14771 .. 1°8854... 11689 .. 8948 .. “7005 
Log. C - 2log.V = -1°8204 ..-1°90414 .. ‘1696 .. “4341 .. —*5466 
Sum or log. ¢ = 12975 .. 1°8268 .. 1°3385 .. 1°3289 ..  1°3271 
~¢ we’ ee = 1983 .. 8138 .. 21°80 .. 21°33 .. 21°28 
Omitting first, average 21-4 
Edinburgh a = ‘071. 
Trialspeeds V  .. = 15°991 .. 11°961 .. 9849 .. 8097 
ValuesaV .. .. = F138 .. S402 .. O04... “5751 
Valuelog.C-2log.V =- 1°9671 .. 2642 .. °4064 ... °5882 
Sumorlog.c .. = 11024... 11184. 171458 .. 1°1638 
oR a ee ee da) ee BRE. ER AI 5: eee 
Omitting fourth, average 12°8 
Heroine a = °085. 
Trial speeds V = 1312 .. 1243 ~~... «11°47 - 916 
Values a V -. = ‘30S .. 1066 .. 0 ., Ties 
Valuelog.C-2log.V =  0554.. ‘1041... ‘1990... ‘3980 
Sum orlog.c.. .. = 11706... 1°1607 .. 191740... 1°1716 
CNP irseiae 96 = 14°81 .. 1448 = .. 14938 .. 14°84 
Average 14°78 


In reference to the foregoing calculations, a few expla- 
nations are necessary. In the Collingwood calculation, 
the average value of Cis given with the highest speed 
result rejected; since, Mr. White has given the explanation 
that this last trial was made with a 17ft. 6in. pitch screw, 
and all the others with one of 18ft. 10fin. pitch ; by this 
change of condition the mean value 18°0 is brought down 
to 16°79 ; or it may be, as in the Howe, where the highest 
speed value is also rejected, it simply illustrates the effect 
of the engine racing and expending power in churning 
water instead of propelling the vessel. It is not difficult to 
deduce the normal law of the revolutions during the lower 
8 and thence arrive at the proportion of the power 
thus wasted ; but not to div into side issues, I only 
take the lower speeds which afford sufficient evidence of 
the existence of a normal value, which is only influenced 
to an extent that reasonably falls within the limits of mere 
errors of 0 tion. 

In the Edinburgh I have rejected the lower speed for 
two reasons ; rsey Mallow which this exhibits may arise 
from unbalanced residues of tidal and wind drift, which, 
—— at low speeds, are never properly eliminated by 
the method of averaging 0 ions ; or, again, it 
may be due to a change in the circumstances which I have 
remarked are only known to us by their resultant effect 
upon the trial data. That there are such changes can be 
detected amongst the low speed trials of almost every 
vessel; and in torpedo boats, where a greater range of 
speed is attainable, a second set of changes can be detected 





amo the highest speeds. I have wn attention to 
the fact; the ese Mr. John Scott Russell noticed this 


phenomenon in his canal traction experiments fully forty 





years ago, and about that period was commented on by the 
eminent author, M. Poncelet, in his “Mecanique Indus- 
trielles.” I may also notice in the second trial of the 
Heroine, by several independent lines of investigation, it 
can be shown that the speed, with great probability, has 
been slightly understated ; instead of 12°43 knots, as pub- 
lished in the Admiralty trials, it ought to be 12°51, a value 
which would have given ¢, practically, the same value as 
in all the other trials. I shall not occupy your columns 
by giving the detailed calculation for the other vessels I 
have quoted. They will be found published in one of the 
lectures in connection with the Naval Exhibition held in 
Glasgow in the winter of 1880. , 

I now proceed to consider a most important point in the 
application of these deduced constants to the measure of 

e comparative efficiency of vessels, We must never for- 
get that they only directly apply when the small quantity 
a has the same value in the contrasted vessels, as, for 
example, in the Collingwood and Imperieuse, where the 
value is the same, viz., 081; in other vessels it is seen to 
range from ‘071 in the Edinburgh to *138 in the Firebrand, 
and before comparing the deduced coefficients c, we 
require to modify them to the values they would have pre- 
sented if the quantity a had been of the same value in 
all; further, that the several vessels be all driven at one 
uniform standard speed, in which case it ought to be the 
highest speed, which, under normal circumstances, the 
whole of them are capable of attaining. For example, in 


the following Table No. II., the first six vessels are capable 
of attaining 16 knots, the five succeeding are equally 
capable of 14 knots, and the last, the brand, is 


only good for 10 knots. We also find the least value 
of a is that of the Edinburgh, which is therefore 
taken as the standard, and we form a column of the dif- 
ferences between this and the other values of a, as in 
Table No. II. In the next column is tabulated the 
logarithms of the deduced values of the absolute constant c, 
from which falls to be deducted the product of the assumed 
standard speeds by the values in the column of differences 
of a; the residues are the logarithmic values of the true 
comparative efficiencies of the various vessels at the 
assumed respective standard speeds. We therefore apply 
the 16 knot products to the first six vessels, then the 14 
knot ucts to the first six and succeeding five vessels, 
and, finally, the values of the 10 knot column to the whole 
number; the resulting numbers, as given in the columns 
with the distinguishing suffixes c,,,¢,,,andc,, are the 
comparative efficiencies at the respective speeds as tested 
by a very approximately true dynamic standard of the 
work done in each case ! 

















TaBLE No. II. 
—— an | ~~ ~~ -~ i) re , 
2 ele: fF {Values of compara- 
s $c igs ® ® o? | tive efficiency. 
Name of vessel} a? a ts | Ss ts | 
a | He | Ae | ao | | | 
> ce od it Bt Pe! 
Imperieuse ..|*0810|-0100 |1-2122 1-0522/1-0722'1-1122! 11-28 | 11°81 12°95 
-|"0810|-0100 |1-2553|1-0958|1-1158 1-153) 12°45 | 13°04 14°30 
Howe .. ..\°0873|"0163 |1-3304 1-0696,1-1022 1-1674| 11-74 | 12°65 14-70 
Edinburgh ;.|-0710|-0000 |1-1072 1-1072|1-1072 1-1072) 12°80 | 12-80 12-80 
Shah .. “0082 |1-1614'1-0302/1-0466|1-0794) 10-72 | 11°13 /12°01 
Iris... 1. :.|-0750)0040 |1-1271 1-0631|1-0711/1-0871| 11-57 | 11°78 12°22 
Hereules ..|-093 |-0220 [1-222 — | -omsh-ovos) — | 8-34 10°21 
Warrior... ..|"098 |-0270 |1-4564) — |1-0784/1-1864) — | 11°98 15-36 
Merkara “0735|-0025 |1-1697, — |1-03471-1447| — | 10-83 13°95 
Charles Quint|-0842|-0132 |1-3979 — |1-2131'1-2659) — | 16-33 18°45 
Bellerophon . .|-0900|°0190 {1-1908 — | -9243'1-0003) — | 8-40 10-01 
} | } | 
Firebrand. .|*1880|-0670 |1°5224 — | — | 8524) — | _ | rae 


In the foregoing, my object has been to deduce constant 
from varying quantities, and it may furnish a corroborat- 
ing ie of the validity of my procedure, to take the 
converse problem; and from my derived constant quan- 
tities, show how the variable ones can be deduced from 
them. For example, take H.M.S. Shah, for which the 
values of a and c have been given as 0792 and 145 
respectively; by equation (1) we have log. C = log. ¢ + 
2 log. V — a V, from which let us calculate the values of 
C, the Admiralty displacement coefficients for the various 
trial speeds of that vessel, as given by the Admiralty 
return. 








Trial speeds V = 1645 .. 1218 8-01 5°32 
Subtract value 0792 V= 1°3029.. ‘9607.. “6844... “4214 
Add log. c = 11614... 1°1614.. 1°1614.. 171614 
Add 2 log. V = 2°4824.. 2°1676.. 1°8072.. 1°4518 
Value log. C = 2°2909.. 23683.. 2°3842.. 2°1918 
% Cc = 1954 ..288°5 «=... 2159 =. 155°5 
Trial data values = 1949 ..2381 ..2180 ..155°3 
Differences +5 - +4 2. -21 - +2 


The differences are obviously very small, and a very 
slight alteration on the values of a and c would make these 
vanish in the case of three of them, and leave only an error 
of 1 per cent. on the 8-knot trial. Now there is no sufti- 
cient reason for an obvious reign of law, in three out of 
four cases, to be discredited by the occurrence of a slight 
discrepancy in the fourth; but as the Leibnitzian argu- 
ment is considered somewhat of the nature of “ ladies’ 
logic,” we shall put it in the sterner light of Hume’s ditto, 
and assert that it is far more likely some error of calcula- 
tion or observation has been committed in the data of this 
trial, rather than the alternative, that this trial contradicts 
the concurrent testimony of the other three. 

The nature and meaning of the small quantity a may be 
briefly adverted to. In analytical mechanics it would be 
defined as the differential coefficient, in respect of the 
speed, of the logarithm of the resistance, or, as a formula, 


q = log. R log The following simple proof may suffice :— 


Let E be the gross indicated power expended in driving a 
vessel whose resistance is R at the speed V knots. by 
the fundamental principles of mechanics, we know log. E 
= log. R + log. V + log. const., which, being differentiated, 
yields 
— Fe (2) 
Let us now assume the relation, E= 6 Vlog.-' aV, 
where 0 isa constant quantity; then, by taking logarithms, 
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log. E = log. b + log. V + a@ V, which, being differen- 
tiated, gives 

dE _dV 

» Vv 


+adV. (3) 


But “things equal to the same are equal to one another,” 
and comparing the second members of (2) and (3), 


aE _ 4 dV, and as the first member of this 


Rk 
is d log. R, it follows a = q += : 

Also E = }V log.-' a V is the correct form for the 
Admiralty coefficient formula. E denoting the power for 
the speed V, and 6 a quantity involving the dimensions 
element, and the usual coefficient of the Admiralty for- 


mula, whether this be taken as M V° 


E , 
immersed surface V° 


obviously 











x 


The practical mode of determining the value of a is very 
simple. First, from the logarithms of the coefficients of 
either of the above formulas, subtract twice the logarithm 
of the corresponding speed. Secondly, laying off the 
speeds in common numbers by a scale along a line taken as 
axis of abscissas, at each trial speed point, set up ordinates 
of the residues determined by the first step ; they will be 
found to range in a straight line inclined to the axis, and 
the natural tangent of this angle is the value of the quan- 
tity a, and, by the principles of co-ordinate geometry, on 
taking any two points in this line the difference of the 
ordinates divided by the distance between them, along the 
axis, that is to say by the difference of the respective 
speeds, gives the quantity a as their quotient. There are 
some few minor matters, to which, had my letter not run 
to such a length, I would have alluded. I shall not notice 
them at present. Ropert MAnset. 

White Inch, Glasgow, April 24th. 








THE EDINBURGH INTERNATIONAL 
EXHIBITION. 
No. II. 

Srxce visiting the Exhibition for the first time, three 
days previous to the opening, and reporting generally in 
last week’s issue on a portion of what was then to be seen, 
we have visited it under more advantageous circumstances, 
2.e., with the buildings open to the public, the whole display 
in comparatively perfect order, and a catalogue of the 
exhibits available, the machinery section in a thoroughly 
completed condition, and the lighting of the buildings and 
grounds by electricity in a state of t perfection. The 
success of the latter feature, indeed, at so early a stage in 
the history of the Exhibition is a noteworthy circumstance, 
and great credit is due to the various contractors carrying 
out the work, no less than to Mr. W. A. Bryson, the 
electrician, who has supervised this vig Sees department. 
Further reference to this feature, however, must 
reserved until we have completed our survey of the 
machinery in motion and other sections of most interest, 
as explained and entered upon in our opening notice. 

Marine engineering and shipbuilding, as already stated, 
are but indifferently represented, considering the nearness 
of Edinburgh to the principal shipbuilding centre of the 
kingdom. The maritime exhibition at Liverpool to some 
extent accounts for this shortcoming, but the principal 
reasons must be sought for in the severe depression under 
which the industries rest, in the inadaptability of such 
ponderous objects as engines and ships to the purposes of 
exhibition at a distance, and perhaps in some degree to 
half-heartedness in the Edinburgh undertaking on the 
part of Glasgow and Clyde firms. It was only by much 
painstaking advocacy and adroit management that Glasgow 

and other Clydeside towns were won over to assist in 
furthering the project of holding an international exhibi- 
tion in Edinburgh. The feeling that Glasgow—the “com- 
mercial capital ”—was better suited and as well entitled to 
be the site for such an exhibition was both keen and wide- 
spread. This feeling was intensified, indeed, through the 
knowledge that an exhibition on a large scale, and 
thoroughly worthy of the vast industrial and commercial 
importance of Glasgow and the Clyde valley, had been a 
project privately canvassed and even openly discussed for 
some years. So far asshipbuilding and marine engineering 
are concerned, then, the present Exhibition leaves to Glas- 
gow its own special field uncovered, if not untouched. 

Small scale models are both handy and effective 
mediums for representing the industry of shipbuilding; 
consequently the number of these ships in miniature on 
the watis and floors of the Edinburgh buildings is consider- 
able. Most of the Clyde firms send a selection of their 
finest vessels. Apart from the interest attaching to 
many of the models as representing actual, and, it may 
be, notable, steamships, not a few of them are most 
admirable as works of art. They are arranged in glass 
cases and upon the walls of the grand hall. Messrs. J. 
and G. Thomson, of Clydebank, in addition to well- 
finished models of the Servia, the America, and others 
of their notable productions, exhibit a working model of 
the engines fitted on board the vessel last named, 
the workmanship being in all ts admirable. 
Messrs. Caird and Co., of Greenock, in a tasteful stand 
exhibit, amongst other models, one of the Orinoco—a 
steel vessel of 5000 tons displacement they are at present 
building for the Royal Mail Company—and one of the 
troopships they have on hand for the Indian Govern- 
ment. Messrs. the Fairfield Shipbuilding and Engineer- 
ing Company, Govan, make a most interesting show, 
the variety of their exhibits being such as to include 
models of the notable transatlantic “greyhound,” Alaska, 
and of that ill-fated oddity in naval architecture, the 
Russian Imperial yacht Livadia; also of the noted China 
tea clipper Stirling Castle; the Red Cross Society’s 
ambulance stern-wheel steamer Red Cross, built for 


ambulance service with the Nile Expedition; and the 
screw steam fishing vessels Cormorant, Heron, Pelican, 
and Albatross, the first-named was built so far back 
as 1866, and was about the first adaptation of a steam 





vessel to fishing service. The same exhibitors show a 
full model, finished in the same superb style as the Alaska, 
of the new North German Lloyd’s steamship Aller, the first 
of three similar vessels now building in Fairfield for this 
enterprising company. In connection with the same 
vessel the exhibitors are about to place in their stand a 
working model of the engines to be fitted on board, being 
of the triple expansion type, 7000 indicated horse-power, 
and fitted with the Bryce-Douglas patent valve gear. It 
is noteworthy that the engines thus represented on a small 
scale are the largest triple expansion engines yet afloat, 
and the first that have n fitted into any of the New 
York passenger lines. Messrs. R. Napier and Sons, of 
Govan, include in their collection of Government and 
mercantile vessels a model of the steel armour-belted 
cruiser Australia now under construction, and the fast 
steel cruiser Leander, built in 1883 for the British 
Admiralty. Messrs. Henderson Brothers, of the Anchor 
Line, show a model of the well-known Transatlantic 
steamship Furnessia. Messrs. Denny Brothers, of Dum- 
barton, exhibit, amongst a host of their other productions, 
a model of the Peninsular and Oriental steamship Clyde, 
and one of the Doo Woon, a typical light draught many- 
decked Indian river paddle steamer, for which this firm 
have justly a high reputation. Messrs. Wm. Simons and 
Co., of Renfrew, show models of their patent hopper 
dredgers with traversing bucket ladder; and the Clyde 
Trustees put on view a large and varied collection of 
photos, &c., illustrating the dock and harbour works pre- 
sently in progress. 

In marine engineering the machinery section contains 
almost nothing that is of an elaborate or novel description. 
A few firms exhibit yacht and launch engines, but no 
marine engines of large dimensions, such as found a place 
in the maritime exhibition at Tynemouth three years ago, 
and at the recent Antwerp Exhibition, have been sent. 
Mr. W. B. Thomson, of Glasgow and Dundee, shows in 
motion a set of triple compound engines of 20-horse power, 
driving a portion of ting and propeller. Elsewhere 
the same exhibitor shows models of some of his vessels, 
and of patent windlass, hand steering gear, &c.. Messrs. 
Paul and Co., of Dumbarton, make an important show 
of their launch engines and boilers, the former having a 
noteworthy feature in the patent valve motion invented 
by the firm. One item is a light draught screw steel 
steam launch for river service, 27ft. long, fitted complete 
with boiler and engine, the latter being single and non- 
condensing, 5in. cylinder and 5in. stroke, and to run at 
500 revolutions per minute; the boiler is a horizontal 
tubular, working at a pressure of 100lb. Messrs, Haw- 
thorn and Co., of Leith, exhibit in motion compound 
surface-condensing engines, with 9in. and 12in. cylinders 
by 12in. stroke, and having Chapman’s patent air and 
circulating pump. The same firm exhibit Cormack’s 

tent single slide valve compound engine. Messrs. 

incaid and Co. of Greenock, John Cran and Co, of 


be | Leith, and Sproul and Co, of Greenock, also exhibit 


steam launch machinery, the latter likewise showing 
a new design for steam steering engines. Messrs, 
Hastie and Co., of Greenock, exhibit a patent hydraulic 
engine, which is said to automatically regulate the con- 
sumption of water in direct proportion to the work done. 
Several well-known firms exhibit steam pumps, and of 
course there is quite a number of exhibitors of the smaller 
items of machinery outfit, such as safety valves, injectors, 
tinny. piston rings, springs, and packing; feed regu- 

tors, feed heaters, &c.; but, so far as our survey served 
us, nothing of a strikingly novel description is = 
forward. Mr. Samuel Smillie, of Lancefield-street, Glas- 
gow, shows a new patent instantaneous feed heater, and, 
in operation, new fresh water condensers, which appear 
successfully to combine efficiency with extreme simplicity 
and accessibility of Messrs. McKaig and Still, of 
Water-street, Liverpool, exhibit the model of a marine 
boiler, illustrating their patent cylindrical combustion 
chambers. Non-conducting compositions for boilers, &c., 
and asbestos in its varied adaptations to engineering, are 
alike prominently shown in this and other sections. In 
the court set apart for what is termed “sea industries,” 
Messrs. Tagg and Son, of East Molesey, London, exhibit 
specimen portions of ships’ decks, &c., with the seams 
served and payed on a new principle patented by them; 
and in the same section the Berthon Boat one shows 
it: excellent boats, and Messrs. Copemaur and Pinhey their 
life-saving specialties, 

In the grounds outside the machinery-in-motion section, 
the Steel Company of Scotland exhibits a large cast steel 
stern and ram stem for a Government vessel, as well 
as other steel castings. Adjacent to this stand, Messrs. 
Jessop and Co., of Sheffield, have erected, with other 
exhibits, a full-sized model of crucible cast steel stern 
frame for a twin-screw steamer, cast with brackets for 
propeller, all in one piece, and a solid cast steel rudder 
with movable head-piece. Alongside, Messrs. Laidlaw 
and Sons show a great variety of their cast steel pipes 
ranging from 36in. to #in. diameter. In the central 
avenue the Steel Com of Scotland is represented by a 
stand of the “trophy” order, consisting of specimens of 
and angle steel and cast steel pillars, e in the form 
of a temple or archway surmounted by a huge boiler 
flanged plate; the whole set off with lighter material, bent 
and twisted into a variety of fantastic shapes. Elsewhere 
the Barrow Hematite Steel Company shows, in glass cases, 
examples of its manufacture. 

Four of the most imposing exhibits in the building are 
locomotive engines and tenders complete, erected in the 
central court, the work of placing which must in itself 
have been somewhat of an engineering feat, all of them 
being of the heaviest modern type. e North British 
Railway Company shows a four-coupled bogie engine and 
accompanying tender, made at the Cowlairs Works. 
The cylinders are 18in., and stroke 26in., the weight being 
about forty-six tons in running order. The exhibit is one 
of six similar engines intended for traffic in the North, 
after the Tay Bridge is opened. Messrs. Dubs and Co., 
Glasgow Locomotive Works, and Neilson and Co., Hyde 
Park Works, Glasgow, each show a locomotive and tender 





made for the Caledonian Railway Company. That by 
Messrs. Dubs is noteworthy as being the first locomotive 
fitted with the Douglas valve motion. The engine and 
tender are fitted with the Westinghouse automatic air- 
brake, and the ordinary hand brake, which can be worked 
in connection with and independent of each other. This 
exhibit is designed to run the Royal Mail train between 
Carlisle and Aberdeen, a distance of 241 miles, over 
ients 10 miles in length of 1 in 75 and 1 in 80. Messrs, 
eilson and Co.’s engine and tender are slightly less 
weighty, the cylinders are 18in. and stroke 26in., with 
driving wheels 7ft. diameter. The fourth exhibit of this 
kind is by the Clyde Locomotive Company, of Springburn, 
Glasgow, and is intended for the Highland Railway Com- 
pew The engine has 18in. cylinders and 24in. stroke, 
our wheels coupled, with leading four-wheel bogie. In 
this section, also, the Caledonian and London and North- 
Western Railways exhibit a fine specimen of their com- 
posite carriages, constructed on Mr. F. W. Webb’s system 
of radial wheel base, at the Wolverton Works of the 
London and North-Western Railway Company. The 
Edinburgh Sireet Tramways Company shows a tramway 
car designed and built by it at its works, Shrubhill, 
Leith Walk, in connection with which several interesting 
patent adjuncts are shown. The same company exhibits a 
section of permanent way construction, illustrating a 
patent system of strengthening the track by means of 
chilled iron blocks alternating with granite sets, 

The machinery-in-motion section does not, of course, 
embrace all the exhibits coming within the machinery 
category, but machines are to found more or less 
over the whole Exhibition. Often where manufactured 
articles or metals and minerals are displayed, examples 
of the machinery employed in making or in getting 
such are also shown. ‘The number of such isolated 
machines is, however, limited. Stands of much general 
interest, though of secondary importance from an engineer- 
ing point of view, are those devoted to practically illus- 
trating manufacturing processes, with the machinery and 
appliances involved. In this way the manufacture of silk, 
straw hats, candles, velvet, glass-blowing and engraving, 
&c., are shown throughout the Exhibition. Several towns, 
taking up the suggestion of the Exhibition authorities, 
have erected “trophies” representing the leading indus- 
tries and manufactures of their localities. In this way 
Greenock makes a most interesting display of its sugar 
refining, shipbuilding, engineering, and other branches of 
industry, the trophy taking the form of a pyramid very 
compactly and tastefully arranged. Dunfermline and 
Galashiels in the same way exhibit examples of the 
special products for which these towns are famed. 

Allusion has already been made to the artisan section. 
This somewhat novel feature in connection with large 
international exhibitions must be said to be a very interest- 
ing section in the Edinburgh display. Workers in metal 
and cabinetmakers are largely represented, some of the 
exhibits in these branches being of much delicacy and 
neatness, while others are obviously the work of amateurs 
in the special branch of industry with which the exhibits 
are concerned. The central exhibit is an obelisk of brass, 
covered with shields bearing the arms of various towns in 
Scotland, the work of the operative brassfounders of 
Edinburgh. Numerous models of palaces, cathedrals, &c., 
in cork, also a large number of models of ships, including 
a well finished model of the Livadia, fishing craft, 
&c., and of marine engines, are shown, most of them of 
exceeding neatness. From the operative cutlers of Sheffield 
a large and very beautiful collection of cutlery has been 
sent to this section. Adjoining the artisan section a 
department has been arranged for the display of women’s 
work, and it will be a revelation to most visitors to find 
the beauty and variety of exhibits shown, as well as the 
wide range of occupation which those exhibits show 
women to be capable of following. Copying the highly 
successful plan in the London Exhibitions of presenting 
“Old London” as faithfully as possible to modern eyes, 
the Edinburgh people have had prepared, from the designs 
of Mr. Sydney Mitchell, architect, a “bit” illustrative of 
“Old Edinburgh,” having, need it be said, its own stirring 
historic associations as well as ‘‘ Old London.” 

The arrangements for lighting the Exhibition buildings 
and surrounding promenades, se stand, and pavilions 
are very proses gue The lighting has been divided into six 
sections, being served by a different firm of con- 
tractors, except in the cases of the central court and the 
northern promenade outside, both of which sections are 
supplied by King, Brown, and Co., Edinburgh, the largest 
contractors. Their plant consists of ten dynamos driven by 
five Marshall and one Adamson engines, supplying the 
current to no fewer than 1425 incandescent lamps of 
20-candle power in the central court, and 1200 of 
10-candle power on the promenade outside, Another of 
the contractors is Mr. Richard Miller, of Glasgow, who 
fits, on the Thomson-Houston system, an installation com- 
posed of eight dynamos driven by two Robey engines, 
30 and 40-horse power respectively, supplying the per- 
manent pavilion with sixty-seven arc lamps, the north- 
west courts with eighty, and the main entrance with six 
arc lamps. The Giilcher Company, of London, has four 
dynamos supplying thirty-two arc lamps in the south-west 
courts and the incandescent lamps in the reception rooms 
and offices in the permanent pavilion. e Anglo- 
American Brush Company has four dynamos for fifty-five 
arc lights in the north section, and it has also two 
Victoria machines for lighting Old Edinburgh with 250 
incandescent lamps. Messrs. Andrews and Co. have the 
os dynamo in the Exhibition, weizhing over four tons, 
and it provides for thirty-three arc lamps. In all there 
are thirty dynamos driven from twelve engines, and they 
supply the current to about 3150 lamps, equal, it is said, 
to what would be furnished by 570,000 candles. The 
foregoing notes of the electric lighting of the Exhibition 
are only very general, it being our intention to return to 
the subject and treat it in more detail, as well as that «f 
the steam generators and prime movers in the Exhibition. 
It may be added that an electric railway has been lail 
down alongside the northern promenade, and two fine cats 
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supplied by the North Metropolitan Tramway Company, 
London, will ply daily during the Exhibition. 

Westburn Colliery Company, Glasgow, exhibits speci- 
mens of coal from its collieries on the Duke of Hamilton’s 
estate near Hamilton. One is a block of the famous Ell 
coal, weighing 2 ton 11 cwt., full thickness of seam 5ft., 
got at 50 fathoms from surface. Section of main coal, 7ft. 
thick, piece 3 tons 4 cwt., 70 fathoms from surface, 
shipped to Mediterranean and other continental ports, &c. 
Splint coal, 85 fathoms from surface, 34ft. thick, known 
in the various foreign markets as Duke of Hamilton’s 
“best hard splint.” Cannel coal, for gas production, 
giving a high i. go pene | power and a superior quality of 
coke. Samples of washed nut coal, for stoves, ranges, &c., 
largely both in the home market and on the Con- 
tinent. Washed pea coal, for steam raisin pa en 
effecting a great economy in comparison with ordi 
dross. All the impurities are washed out of the , 
The heating power of washed as compared with unwashed 
coal is greater in direct proportion to the quantity of 
shale, &c., removed, 








THE IRON AND STEEL INSTITUTE. 

Tus Iron and Steel Institute resumed its meeting on 
Thursday, the 13th inst., with a better attendance. The 
first paper read was by Dr. Percy, of which we give below 
an abstract. Its subject was— 


Sree, Wire or Hieu Tenaciry. 


In his address to the Iron and Steel Institute in May, 
1885, he mentioned steel wire of great tensile strength 
—> not less than 120 tons per square inch, and he 
also said that he had recently seen it stated that mild steel, 
in the form of rod or bar, had been produced of equal 
tensile strength, and he determined to search for trust- 
worthy information on the subject. In October last year 
he, with Colonel Markham, R.A., and the members of the 
advanced class of artillery officers, visited the steam plough 
works of John Fowler and Co. at Leeds. His attention 
was icularly attracted to their steel wire ropes, for the 
excellence of which they have justly acquired a high and 
world-wide reputation. He was informed, to his astonish- 
ment, that the tensile strength of the wire amounted to 
150 tons or more. Information was willingly imparted to 
him by Mr. Greig, the managing director, and one of the 
partners of the firm, who = him a sample of the wire. 
He asked Colonel Maitland, R.A., to ascertain its tensile 
strength, and Sir Frederick Abel to ascertain its chemical 
composition. He presented the report of Colonel Maitland 
just as he received it. The kind of steel wire operated 
upon is that known as Fowler’s Special. It is hard and 
extraordinarily tough, and so rigid that, even with the aid 
of pliers, it requires the exercise of considerable manual 
force od - pa it. It breaks = byes on itself, and the 
fractured surface is , without showing any appear- 
ance of grain. The ye Ba observations on the specific 
gravity of the wire have been made by Sir erick 
Abel’s assistant, Mr. Deering. 

The specific gravity of the wire at 60 deg. Fah., in its 
original state, that is, before Colonel Maitland pn to 
operate upon it, was 7°8142, and after rupture 7°8082, The 
same weight of wire was used in both of these determina- 
tions ; but, as it amounted only to about 8 grammes, Mr. 
Deering suggests that the difference between the two 
specific gravities may not be greater than the probable 
error of experiment. It is, however, a difference in the 
direction which might have been anticipated. The ific 
gravity of the wire was inc by annealing from 7°8082 
to 7°8402, a difference also in the direction to be expected, 
though Mr. Deering again suggests that it may be within 
the limits of possible error. The process of annealing 
adopted was as follows:—The wire was in three pieces, 
each from 3in. to 34in. long, which together weighed about 
8 grammes, and were the same pieces as had served previ- 
ously in the determination of the specific gravity after 
rupture or final straining in Colonel Maitland’s experi- 
ments. They were packed round with asbestos—to check 
chilling—and pushed into a combustion tube about 8in. 
long. At each end of the tube a plug of copper gauze 
about 14in. long was inserted, the pieces of steel wire and 
asbestos lying Steen those two plugs. One end of the 
tube was sealed, and the other drawn out fine. The tube 
having been thus arranged, and placed in a gas combus- 
tion furnace, the plugs of copper gauze were first heated to 
redness with a view of absorbing the oxygen in the tube ; 
afterwards the pieces of wire and as were heated to 
very full redness and kept at that temperature for half an 
hour. The gas was gradually lowered and then extin- 
guished, after which the top of the furnace—the bottom 
and sides of which were of clay—was covered with a tin- 
plate screen and left until the following day, when the 
wires were withdrawn : they were slightly dulled on the 
outside, but quite superficially, 

A table was given which shows weight applied, 
elastic and permanent extensions, and showing that the 
wire broke with between 153 and 154 tons per square 
inch, the wire being 0°093in. diameter. 

The final elongation in the experiment immediately eet 
ceding rupture was, with load l‘lin., and without load 
0'75in. A portion of the wire on which Colonel Maitland 
had operated was selected for chemical analysis, and gave: 
Carbon, total, 0°828 per cent.; manganese, 0°587 per cent.; 
silicon, 0°143 per cent.; sulphur, 0°009 per cent.; copper, 
0030 per cent.; phosphorus, nid. The wire was very care- 
fully examined for chromium, titanium, and tungsten, 
but no trace of those metals was detected. Nearly the 
whole of the carbon, it may reasonably be inferred from 
the hardness of the wire, must have existed in the com- 
bined state, The percentage of carbon, it will be noticed, 
was Breatly in excess of what is present in mild steel. 
Mr. Greig forwarded to him three samples of thicker steel 
wire of the same kind, 0°132in., 0°159in., and 0°191in. 
in diameter respectively. The tensile stre of each 
of these wires has been determimed. Colonel Maitland’s 





results may be readily compared with each other, as 


follows :— 
Diameter in Tensile strength 
No. fractions of an inch. in tons of 2240 Ib. 
, re eee aca 
nT ae . 100 
4 a Te 90 


Hence, it appears, that as the diameter increases, the ten- 
sile strength of the wire notably decreases. If the tensile 
strength of the metal, in Nos. 2, 3, 4, had been the same 
as in No, 1, it would be represented by the numbers 154, 
309, 450, and 647, that is, calculating from the sectional 
areas of the wires respectively. The steel pianoforte wire 
which he received from Dr. Pole, and to which he had pre- 
viously alluded, was of considerably less diameter than the 
thinnest of “ Fowler’s Special,” and yet its tensile strength 
was much inferior, as it did not exceed 120 tons. Of the 
four samples presented by Dr. Pole, three, measured by the 
Birmingham wire gauge, were 0°035in., and the other 
0°042in. in diameter. In December, 1885, the author was 
favoured with a letter from a correspondent, who, con- 
cerning the above results, remarked: “This breakin 
strain is certainly high; butif,as I expect, it was obtain 
in a wire of diameter, say under ‘060in., it is not at 
all extraordinary. I have often come across wire with a 
still higher breaking strain; and as a proof I send you 
cosa some tests of wire, of which I am enabled also 
to enclose samples, so that you can convince yourself of 
the correctness of my results. From the original tests, 
and from the re-tests, you will observe that three of the 
wires, 0°019in. diameter, show throughout, with only one 
exception, a breaking strain of over 160 tons per square 
inch, whereas the other three wires are throughout 
weaker.” The wire was tinned, and the writer remarks: 
“ Of course all the diameters are measured over the tin, 
but the layer of tin is so thin that it may well be 
neglected in the calculations.” Some tests of high steel 
wire 0°03in. diameter gave 169°9 tons ultimate strength. 

The information which he had been able to collect is 
such as to incline us not to accept without hesitation the 
acc of the statement, that mild steel in the form of 
rod or has been produced of the same strength as Dr. 
Pole’s wire, which, it will be remembered, amounted to 
120 tons. The interesting question—Why is it that steel 
only, ke rg > the form o _ —— ye wire, should 

capable of acquiring such a high degree of tenacity ?— 
othe to be solved. Is it that during the ra of 
wire-drawing a more intimate interlocking, so to speak, of 
its particles may occur, which increases its resistance to 
the tearing asunder of those particles? That such resist- 
ance is enormously augmented is certain, but if it were 
due to the cause which he had just ventured to suggest 
another difficulty arises ; for how, it may be asked, can a 
more intimate interlocking of its particles be reconciled 
with the fact that its specific gravity, so far from bein 
increased, as in that case might reasonably be peter tharen 
is actually decreased, or, what is equivalent, its volume is 
augmented. 

A short discussion followed Dr. Percy’s paper. Mr. T. 
Blair read the second pet which was “On certain 
accessory Products of Blast Furnaces.” This was taken 
with a paper by Mr. Hilary Bauerman, V.P.G.S., entitled, 
“Note on a Rare Blast Furnace Slag of the Composition 
of Gehlenite.” Both these papers are of much metallurgical 
interest, the former showing how numerous, and often un- 
noticed, are the subsidiary and accidental metals and 
products of blast furnace operations, the latter leading to 
important inferences concerning the greater quantity of 
heat used with certain mixtures and aluminous ores, 

The next paper read was by Mr. J. Head, assistant to 
Mr. Frederick Siemens, on “ Blow-holes in Open-hearth 
Steel.” The ostensible object of this paper was to broach 
what the author seemed to think a new explanation of the 
cause of unequal strength in mild steel. To do this he had 
to speak of “puzzling behaviour” and fractures of a 
“mysterious character,” and in explanation, he brought 
forward the old notions concerning the effect of blow-holes 
visible and microscopic, and the similarity of their origin 
to that of the “seedy boil” in glass. He then came to what 
seemed to be the real object of the paper, namely, to 
describe the Siemens continuous glass melting process and 
furnace. The “seedy boil” in glass was overcome by 
using a furnace in which glass was melted out of contact 
with flame—ergo, »se a Siemens radiant heat furnace for 
steel melting, and « “seedy boil,” or, at all events, the 
blow-hole source of \ ariation in the strength of steel will 
be - The furnace was illustrated by diagrams on the 
Ww 


In the discussion on the paper, Mr. Tannett Walker 
spoke almost indignantly of the paper, as saying what was 
not true of steel, merely to bring forth an old notion as to 
cause of weakness, and with it a new furnace. 

Mr. Windsor Richards said he had had steel varying 
between 0°10 to 0°15 per cent. of carbon in different parts 
of ingot, and tried to get over this and sponginess by 
poling, but found that pouring the molten steel from one 

le to another and back was the best means. 

Mr. J. Riley spoke of the bogey Mr. Head had tried to 
raise; of the efficacy of pouring the steel from one ladle to 
the other, and of the necessity for keeping plates as small 


as ble. 
Mtr. W. Parker said that it was be econ of manipula- | dri 
been raised 


tion, and not of material, which . ce 
author, he said, had gone back to 1881, and a subject that 
had been cleared up and done with. One thing alone 
would show that the microscopic blow-holes had not much 
effect on the steel. Steels with more or less variable ten- 


sile strength were improved and made uniform by anneal- 
ing. If the weakest pieces were originally weak by blow- 
holes, they could not reach the strength of the others b 


being annealed. He agreed with Mr. J. Riley as to 
lates. He had seen very long plates come from the mill 
uckled, because of the greater extension by rolling of the 
centre parts 
in the cold bending rolls, and the buckles eliminated. 


asked, Where has the material that was in the buckle | w, 


gone? As to steel plates generally, he spoke in the highest 


than the edges. ee running 
e 





terms, and said that they had made the propulsion of ships 
20 per cent. cheaper than a few years ago. 

Mr. Cowper spoke of the effect when a harder and a 
more rigid plate got used in connection with softer and 
more ductile plates. The latter stretch; the former will 
not, and gets the load and breaks before the soft plate can 
take up its share of the work. 

Mr. Greig spoke with cynical indignation at what he 
—« to think impertinence in lecturing the Institute 
about blow-holes and seedy boil in bottle glass, or at all 
events in bringing forward a ae on a thrashed subject 
and referring for text to very old facts, 

Mr. Nathaniel Barnaby said there was one aspect in 
which the paper had great possible importance, namely, 
the oe of good sound steel castings, a subject of 
much more real importance than was usually supposed. 
The furnaces and results described led to a hope that such 
castings might become possible. There should be no 
reason why cast shafts should not be procurable, and would 
certainly easily be better than those which developed a 
star-shaped longitudinal fracture throughout in working up. - 

Mr. Rapier explained an apparatus he had made for 
removing the gases from molten 
steel, and by which some im- 
provement had been effected, and 
the density of the steel increased. 
The apparatus consisted of an air 
vessel placed over a large ladle, 
and attached to an air pump. 
Four charges of steel were run 
into the ladle, and, as may be 
supposed, more or less stratified. 
The air vessel was then lowered 
into the molten metal, the nozzle 
reaching the bottom of the second. 
The air pump was set to work, 
and the metal rose into the air 
vessel. This was then raised, the 
vacuum gradually spoiled, the 
metal allowed to go back steadily, 
and then another charge was taken up from a higher level. 
In this way were removed. 

At the end of the discussion on this paper the meeting 
adjourned to Friday. 
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THE WESTINGHOUSE BRAKE. 


A NOVEL and very interesting feature in the Board of 
Trade returns on continuous brakes, for the half-year 
ending December, 1885, is the statement to be found in the 
appendix, showing the accidents prevented by the use of 
the Westinghouse brake on the London and Brighton 
Railway, so far as ascertained. A great deal has been 
heard of the so-called “failures” of brakes published in 
the Board of Trade returns; and it is quite refreshing to 
be able to read such a record of the “successes” of at ali 
events one of the systems in use. It will be noted that in 
nearly all cases the result shows to the credit of the driver, 
and we are therefore left to imagine the number of addi- 
tional cases in which risks have been run by the driver's 
own negligence or mistakes, and which have been rectitied 
by the use of the brake. The list as it stands, however, 
appears to us most significant and suggestive, and gives 
one, perhaps, a better idea of the anxieties and dangers 
attending railway working, than any number of reports on 
investigated collisions, &c. The record of a remarkable 
escape is, in fact, often more impressive than would have 
been the account of the disaster. The public at all events 
will now more easily understand what it is that Mr. 
Westinghouse has accomplished; and such a record even 
from one line out of hundreds using his brake must be. 
very highly gratifying. The London and Brighton Rail- 
way Company must also be congratulated on having been 
one of the first to Fy ope an ag and on the 
care and attention it given to keeping the appa- 
ratus in order, as well as in assisting the Board of Trade 
by compiling such a record as that which we append. 

The return of the half year’s working of the brake on 
the Brighton line offers a very favourable comparison to that 
from the Midland Railway Company, which still uses the 
Westinghouse brake in working its Scotch traffic from 
London to Carlisle. Whereas the Midland Company with 
405 vehicles fitted can ouly run 6000 miles per report, the 
London and Brighton Company having 2642 vehicles can 
cover 87,000 miles! This confession of incompetence on 
the part of the former is but little to the credit of a com- 
pany which prides itself on its enterprise and business 
capacity. 

e following is the statement showing the cases of acci- 
dents, so far as ascertained, which have been prevented by 
the use of the Westinghouse brake from January, 1881, to 
the 3lst December, 1885 :— 

January 17th, 1881: The 8.5 a.m. train from Loughborough 
Park to London Bridge.—When leaving Peckham Rye the distant 
signal at Queen’s-road was at “‘danger,” and on the driver pre- 
paring to stop, the signalman improperly lowered it. A dense fog 
prevailed at the time. On arriving wi about thirty yards of 
the station, the driver noticed a train standing at the platform. 
He applied the Westinghouse brake, and managed to stop just 
clear of the train at the platform, and so avoided a collision, 
January 17th: The 8,.8a.m. train, South Croydon to Victoria.— 
‘When approaching Battersea Pier station during a dense fog, the 
iver perceived another train immediately in front of him, stand- 
ing at the Battersea Pier platform. By the application of the 
‘Westinghouse brake, the driver was enabled to pull up his train 
about an engine’s length from the rear of the train in front, and 
so avoided a collision. 

January 24th: The 7.50 a.m. train, Brighton to London.—The 
driver was signalled to start from Brighton, but after going some 
distance he saw the Kemp Town train approaching. He applied 
the Westinghouse brake, and stopped within about three or four 
pate of the other train, and so avoided a collision. It was very 

at the time. 

“Rens 15th: The 11.25 a.m. train, Portsmouth to Brighton. 
—After leaving the high-level station at Portsmouth—the signals 
being “‘ off”—the driver saw a London and South-Western train 
into the low-level station; he applied the Westinghouse 
brake and avoided a collision. 

April 13th: The 5.45 p.m. train, Victoria to London Bridge.— 

‘as running into London Bridge station after the signals, which 
were “fon” at AB box, had been lowered, when he was again 
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signalled to stop, and the driver applied the Westinghouse brake 
just in time to avoid a collision with an engine which was obstruct- 
ing the road. 

May 3lst: The 10.25 a.m. train, Brighton to Horsham.—On 
approaching Bramber distant-signal, the driver saw a cow on the 
line in the way of the train; he immediately applied his Westing- 
house brake, and pulled the train up clear of the obstruction. 

July 26th: The 5.21 a.m. train, Whitechapel to New Cross.— 
When between Whitechapel and Shadwell, and near the mouth of 
the tunnel, the driver observed a e and heavy piece of timber 
obstructing the line immediately in front of him; he applied the 
Westinghouse brake and stopped the train, and removed the 
obstruction. 

August 20th: The 4.40 p.m. train, Portsmouth to London.— 
Soon after leaving Horsham, the driver observed a horse and van 
without anyone in charge, running on the line coming towards 
him. He applied the Westinghouse brake, and stopped just clear 
of the obstruction. 

September 2nd: The 2.10 p.m. train, Worthing to London.— 
On approaching Lancing station, the driver observed a lady and a 
gentleman riding on horseback, crossing the line at a road cross- 
ing, immediately in front of the train; by applying the Westing- 
‘house brake he managed to stop the train clear of them. 

September 12th: The 11.25 a.m, train, Hastings to Brighton.— 
On approaching an occupation crossing soon after leaving Pevensey, 
a man improperly drove some cattle across the rails. The driver 
applied the Westinghouse brake, and brought the train to a stand 
in time. 

September 17th : The 5.50 p.m. train, Sutton to London Bridge. 
—On approaching the platform at West Croydon, a lady and a 
gentleman imprudently attempted to cross the line immediately in 
front of the engine. The driver applied the Westinghouse brake, 
and stopped the train just in time to save them. 

September 17th : The 5.50p.m. train, Sutton to London Bridge. 
—When approaching Brockley, the driver observed a gentleman 
fall from the platform, and he (the driver) applied the Westing- 
house brake and stopped the train in time to save him. 

October 13th: The 11 a.m. express, Brighton to London.—A 
horse-box was by mistake a in the loop line at Croydon 
when the train was signalled, and was about entering the same 
line, but the train, by the application of the Westinghouse brake, 
was stop’ in time to avoid a collision. 

October 22nd: The 1.5 p.m. train, Brighton to Portsmouth.— 
When running between Emsworth and Havant, the driver 
observed the Warblington crossing gates across the rails, and 
applying the Westinghouse brake, pulled up within 20 yards of 
them. 

October 22nd: The 10 p.m. train, Liverpool-street to New Cross. 
—In approaching Canal Junction, the driver saw the signals were 
all “‘ off,” when, on passing the distant signal, he saw the tail lights 
of another train in front; he applied the Westinghouse brake, and 
stopped within about a train’s length from the preceding train, 
and so avoided a collision. 

December 13th: The 7.25 p.m. train, London Bridge to West 
Croydon.—A lady walked off the platform at West Croydon—the 
weather being very foggy—but the train was, by the lication of 


and pulled up in time to avoid what would otherwise have been a 
very serious collision. 

September 6th: Special empty train, from New-cross to Crystal 
Palace.—On approaching Crystal Palace station, while the signal 
was “off,” the driver observed another train standing upon the 
same line of rails outside the station. He at once applied the 
Westinghouse brake, and ded in stopping his train, thereby 
avoiding a collision. : 

September llth: The 6.37 a.m. train, Addiscombe to Liverpool- 
street.—On approaching Whitechapel station, while the signal was 
*¢ off,” the driver observed ther train standing upon the same 
line of rails at the station. He applied the Westinghouse brake, 
and succeeded in stopping his train, whereby a collision was 
avoided. 

September 11th: The 12.10 p.m. fast train, London to Hastings. 
—While running between Cooksbridge and Lewes, at about 45 
miles hour, the axle of the leading wheels of the tender broke, 
the wheels left the rails and damaged the ordinary hand-brake 
gear of the engine so that it was rendered useless; the driver, 
however, applied the Westinghouse brake, and was thereby enabled 
to bring the train to a standstill in safety. 

November 20th: The 10.55 a.m. Hastings to Brighton.—When 
approaching St. Leonard’s, the driver saw a woman walking along 
the line immediately in front of the train. He applied the West- 
inghouse brake, and brought his train to a stand in time to prevent 
accident to her. 

December 14th: The 9.8 a.m. Streatham Common to London.— 
When running between New Cross and Bricklayers’ Arms Junction, 
the driver observed a company’s workman in the 4ft. way with a 
plank of wood on his back. He applied the Westinghouse brake 
and brought his train toa stand, thus enabling the man to get out 
of the way. 

December 18th: The 4.55 p.m., Victoria to Portsmouth.—When 
nearing Portsmouth Harbour Station, the driver noticed the tail 
lamps of a South-Western train immediately in front of him; he 
applied the Westinghouse brake, stopping clear of the train. 

ecember 26th: The 4.0 p.m., London Bridge to Portsmouth.— 
This train was stopped by signal outside Portsmouth Harbour 
station, and afterwards received the signal to enter, but on run- 
ning into the station the driver observed a South-Western Com- 
pany’s train standing loading at the platform. The driver, as soon 
as he saw the train, applied the Westinghouse brake, and thus 
avoided what might have been a serious accident. 

December 3ist: The 9.32 p.m., New Cross to Liverpool-street. 
—tThe train was stopped by hand signal when running into White- 
chapel station, by reason of a man and a woman having fallen off 
the platform. ‘These parties were under the influence of drink, 
and struggling on the ballast, when another passenger, observing 
their perilous position, jumped also from the ne om to rescue 
them, and the train being pulled up by the use of the Westinghouse 
brake when about 25 yards distant only, averted what might have 
been a very serious accident. 

January 14th, 1884: The 2.35 p.m. London to Victoria.—When 
running into Victoria the driver saw a man on a ladder, painting a 
signal-box, the ladder fouling the line on which the train was 
runni Driver whistled and applied the Westinghouse brake, 











the Westinghouse brake, stopped in time to prevent injury to her. 

January 18th, 1882: The 11.5 a.m. train, London Bridge to 
Battersea Park.—After leaving London Bridge, the signals being 
all right, and when nearing South Bermondsey intermediate 
signals, the driver saw another train about 50 yards ahead. He 
immediately applied the Westinghouse brake, and stopped when 
about 12 yards from the other train, so avoiding a collision. 

February 13th: The 7.50 p.m. train, Eastbourne to London.—As 
this’train was leaving the Eastbourne station, a passenger named 
Field, in attempting to enter the train, slipped and fell between the 
carriage and platform. The guard perceiving this, immediately 
applied the Westinghouse brake, which instantly stopped the 
train, and prevented the wheels of the carriages passing over the 

mger. a 

February 28th: The 1.50 p.m. fast train, London to Ports- 
mouth.—When running between Sutton and Cheam, the driver 
observed a pack of foxhounds on the line; he applied the Westing- 
house brake, and pulled up the train in time to prevent an accident. 

April 5th: The 11 a.m. up express, Portsmouth to London.—As 
this train was running at its usual speed of between 40 and 50 
miles per hour, between Leatherhead and Ashtead, the driver 
suddenly observed that a platelayer had taken out a length of rail 
without having first taken the usual precautions to block the line 
The driver immediately applied the Westinghouse brake, and was 
enabled to stop the train clear of the place where the rail had been 
taken out, thereby avoiding a serious accident. 

July 1lth: The 2.30 p.m. train, London to Portsmouth.—On 
approaching No. 64 gates near Emsworth they were found closed. 
Driver applied Westinghouse brake and stopped clear of them. 

August 2ist: The 9.8 a.m. train, London to Sutton.—As this 
train was approaching the Sutton Station platform, and when 
within a very short distance of the platform, the driver saw a 
workman—a painter—standing on a der which had been im- 
properly placed on the line on which the train was approaching. 
By the application of the Westinghouse brake the driver was 
enabled to pull up the train clear of the ladder and the man 
upon it. 

September 25th: The 3.40 p.m. train, Brighton to Hastings.— 
When running between Polegate and Willingdon Junction, driver 
saw a man driving sheep over a level crossing; driver applied 
Westinghouse brake and stopped clear. 

October 2ist: The 5.45 p.m. Pullman car train, Brighton to 
Victoria.—When running out of Brighton station, driver saw 
another engine standing foul of the line; he applied the Westing- 
house brake and stopped clear of the engine, and so avoided a 
collision. 

November 25th: The 11.40 a.m. fast train, London to Ports- 
mouth.—When running between Dorking and Lodge Farm, driver 
saw hounds and huntsmen on line; he applied the Westinghouse 
brake, and stopped just clear of them. 

May 3ist, 1883: The 8.50 a.m. train, Brighton to Portsmoutth.— 
When approaching Port Creek Bridge, driver saw some Marine 
Artillerymen, with horses and baggage wagon, crossing the line at 
the Occupation Crossing, south of the bridge; he applied the 
Westinghouse brake, and stopped just clear of them. 

May 31st :—The 1.45 p.m. express train, Victoria to Portsmouth. 
—When approaching Pulborough station, the driver saw two 
children improperly crossing the line from one platform to the 
other, the station-master at the same time having jumped on to the 
line to rescue them. The driver at once applied the Westingh 
brake, and came nearly toa stand, thereby enabling the children 
to be safely removed. 

June 2nd: The 8 p.m. boat express train, London to Newhaven. 
—A seaman belonging to the Brighton Company’s steam packet 
fleet, in running across the line at the Newhaven station platform, 
caught his foot between the rails and some points. The man was 
unable to extricate his foot, and two other servants of the company 
ran to his rescue, but their united efforts were unable to get the 
man’s foot released, and in agony of despair he clung to the other 
two men, so much so that all the three were in very imminent 
danger of their lives; but the driver of the approaching train, 
seeing what had happened, applied the Westinghouse brake, and 
managed to stop the train within a yard or two clear of the three 


men. 

July 10th: The 1.50 p.m. train, Brighton to Eastbourne.—After 
passing Southerham Junction, driver saw a man with a team of 
horses and a load of hay crossing the line at the first farm level 
crossing. He whistled and applied the Westingh brake, and 
brought his train to a stand a few yards from them. 

August 26th: The 8.25 a.m. special excursion, London to Ports- 
mouth.—In approaching the yard signal-box at New-cross, at a 
speed of about 50 miles per hour, the driver saw a goods engine 
standing upon and obstructing the line at the station platform in 
front of him. He immediately applied the Westinghouse brake, 








and the man had just sufficient time to get out of the way, the 
engine stopping about two or three yards clear of him. 

January 18th: The 3.20 p.m. Brighton to Haywards Heath.— 
When in the cutting at north end of Patcham tunnel, the driver 
saw a pack of hounds on the line. He applied the Westinghouse 
brake and succeeded in stopping clear of them. 

February 2nd: The 11.10 a.m. Newhaven to London.—When 
passing Tinsley Green, the driver saw a y of hunters and stag- 
hounds crossing the line. He shut off steam and applied the 
Westinghouse brake, thereby avoiding an accident. 

March 6th: The 1.56 p.m. Tunbridge Wells to Brighton.—After 
leaving Eridge, the driver, in rounding a curve, saw a trolley with 
two of the company’s workmen on it coming towards him. He 
applied the Westinghouse brake and stopped just clear. 

March 15th: The 1.5 p.m. Victoria to Brighton.—When running 
into Leatherhead the driver saw a child standing between the 
four-feet way ani the platform. He applied the Westinghouse 
brake, and thereby succeeded in stopping before he reached it. 

March 20th: The 10.10 p.m. London to Epsom.—Just after 
passing Cheam station the driver saw a young lady with a child in 
her arms, about 75 yards ahead, step on the line just before she 
came to the overhead arch. He immediately applied the Westing- 
house brake, and she, seeing the train at the same moment, only 
just cleared it by a few inches. 

April 8th: The 10.20 a.m., Whitechapel to Peckham Rye.— 
When running into Shadwell station, the driver saw some plate- 
layers in the tunnel waving hand lamps. He shut off steam and 
applied the Westinghouse brake and immediately a the train 
to a standstill, when he found a man had suddenly fallen upon the 
line in the way of the train. 

May 23rd: The 12.10 p.m. London to 
approaching Beddingham gate crossing, the driver saw some cattle 
on the line. He immediately applied the Westinghouse brake, 
ee succeeded in bringing his train to a stand just before reaching 
them. 

June 23rd : The 10.30 a.m. Brighton to East Grinstead.—When 
running between Horsted Keynes and West Hoathly, the driver 
saw a man—a trespasser—lying in the 6ft. way, with his legs across 
the metals in front of his engine. He applied the Westinghouse 
brake, and succeeded in bringing the train toa stand before running 
over the man, whom he found to be asleep, 

August 9th: The 5.8 p.m. Three Bridges to Tunbridge Wells.— 
When running between Groombridge and Tunbridge Wells, the 
driver sawa team of horses and a wagon on the line, about 100 
yards in front of the engine; he applied the Westinghouse brake, 
whereby the team had just time to get clear. 

August 18th: The 10.30 a.m. Hastings to Victoria:—When 
between Polegate and No. 25 gate a pn driver saw a 

on and horses on the line; he applied the Westinghouse brake, 
and brought the train to a stand when about two yards from the 
obstruction. 

August 29th: The 9.25 p.m. West Croydon to Victoria. —When 
entering Victoria station, the signals a off to allow train 
to run in No, 2 road, the driver saw a light engine standing in the 
same road; he applied the Westinghouse brake, and stopped when 
about two engines’ length distance from the light engine. 

September 4th: The 8.40 a.m. Barnham Junction to Brighton.— 
When running into Worthing station, a porter, who was wheeling 
a barrow over the crossing, was caught by an empty train shunting 
on the down line and thrown across the up line; the driver applied 
a Westinghouse brake, and stopped when about one ave rom 

porter. 

September 13th: The 8.57 a.m. Brighton to London.—When 
running between Preston Park and Hassocks, the driver saw a 
pack of hounds on the line; he applied the Westinghouse brake, 
and thereby succeeded in bringing the train to a stand without 
injuring them. 

September 30th: The 12.10 p.m. London to ings.— When 
running between No. 25 gate crossing and Polegate, the driver saw 
some bullocks on the line; he applied the Westinghouse brake, 
and stopped without injuring them. 

October 8th: The 3.20 a.m. New Cross to Portsmouth.—On 
approaching Bedhampton signals, which were off, the driver 


— When 


saw a platelayer’s trolley on the line. He applied the Westing- 
house brake, and stopped when about 12 yards from the 
obstruction. 


November 14th: The 1.45 p.m. Brighton to London.—When 
approaching Ouse Valley Viaduct, the driver saw a deer and some 
hounds on the line running towards his train; he applied the 
Westinghouse brake, and stopped before he reached them. 

November 20th: The 6.40 a.m. London to Polegate.—On 
approaching Lewes the signals were off, but when in the curve of 





the tunnel the driver observed the red tail lights of a goods train 
standing in front of him; he immediately applied the Westing- 


house brake, and succeeded in so lessening the force of the colli- 
sion that the only damage which occurred was a draw-bar hook 
breaking. 

November 22nd: The 11.0 a.m. Portsmouth to London,— 
When going round a curve between Ockley and Holmwood, the 
driver saw some huntsmen and hounds crossing the line, and 
just in front of him; he immediately applied the Westinghouse 

e, and brought the train to a stand in time to prevent an 
accident. 

December 5th: The 2.30 p.m. Tunbridge Wells to Eastbourne.— 
When running between Eridge and Rotherfield, the driver saw 
two horses on the line in the way of the train, but he succeeded 
in stopping the train with the Westinghouse brake without 
accident, 

March 16th, 1885: The 1.45 p.m. Brighton to London.—When 
about half a mile north of Three Bridges, driver was enabled to 
stop the train by means of the Westinghouse brake, to avoid 
running over some deer-hounds which came suddenly across the 

ne. 

July 10th: The 3.27 p.m. Victoria to Eastbourne.—When 
running at a speed over 50 miles re hour, between Berwick and 
Polegate, the driver saw a team of bullocks and a wagon crossin, 
the line immediately in front of him at a level crossing ; he applie 
the Westinghouse brake and stopped just in time to avoid an 
accident. 

July 15th : The 2.38 p,m. Dorking to London.—On approaching 
south end of Penge station, driver saw a passenger improperly 
crossing the line in front of the engine, and in attempting to jump 
on the platform, fall back on the line; driver at once applied the 
Westinghouse brake, and stopped in time to prevent an accident. 

July 16th: The 12.39 p.m. East Croydon to Victoria.—On 
approaching Balham station platform, driver saw a female stand- 
ing in a very dangerous position in the way of the train; he imme- 
diately applied the Westinghouse brake, and stopped in time to 
prevent accident to the passenger. 

August llth: The 8.30 p.m. London to Victoria.—When 
os Battersea Park station, the driver saw a red light 
exhibited, and applied the Westinghouse brake, and stopped short 
. mod platform, a passenger having fallen from the platform on to 

e line. 

August 28th: The 5.47 p.m. London to Dorking.—When 
running between Epsom and Ashtead, the driver saw a horse on 
the line, about 150 yards ahead; he applied the Westinghouse 
brake, and stopped in time to prevent an accident. 

September 20th: The 4.15 p.m. London to Dorking.—When 
running between Leatherhead and Box Hill, the driver saw two 
horses on the line; one of them fell down and the other ran 
towards the engine, but the driver applied the Westinghouse 
brake, and prevented an accident. 

September 23rd: The 7.26 p.m. Peckham Rye to Liverpool-street. 
—When rounding the curve, on entering Liverpool-street, all 
signals being “‘ off,” driver saw an engine and truck about 50 yards 
in front of him ; he applied the Westinghouse brake and prevented 
a collision, : 

December 5th: The 12.14 P m. Hayward’s Heath to Brighton.— 
When approaching Folly Hill a pack of hounds ran on to the line, 
about 200 yards in front of the engine; the driver applied the 
Westinghouse brake and succeeded in stopping without accident, 

December 21st: The 11.40 a.m. Horsham to London.—When 
running between Leatherhead and Ashtead, the driver saw some 
sheep on the line, but by means of the Westinghouse brake he 
—— clear of them. 

mber 24th: The 10.30 a.m. Brighton to London.—When 
running between Crowhurst Junction and Oxted, driver saw some 
fox-hounds on the line; he applied the Westinghouse brake and 
stopped in time to prevent train running over them. 
he following is a stat t of the of engines and pas- 
senger train vehicles fitted with the Westinghouse automatic 
brake, and regularly in work, up to December 31st, 1885 :—Engines 
(passenger 283, goods 40), 323; vehicles, 2642. 

The following shows the actual number of times the Westing- 

house brake has been applied in the ordinary working of the trains 








on seven oe days in 1883, 1884, and 1885, namely :—Thurs- 
day, April 5th, 1883, 16,460 applications of the brake; Thursday, 
July 26th, 1883, 17,747; Saturday, January 19th, 1884, 16,774; 


Saturday, July 5th, 1884, 18,798; Monday, November 10th, 1884, 
19,013; Thursday, July 2lst, 1885, 20,238; Thursday, November 
26th, 1885, 19,102. 

These recorded tests of the working of the brake on the above 
days are intended to show that not only has the train been fitted 
_— the brake, but that it has been in full working operation 

ughout its journey. This information has been furnished to 
the Board of Trade in the > Company's returns to that 
department each half-year. . P, Knicut, General Manager. 
General er’s Office, 
London Bridge Terminus, S.E., January, 1886, 








TENDERS, 
For gasworks—exclusive of builders’ work—at Mitcham, Surrey, 





for the Guardians of the Poor of the Holborn Union. H. Saxon 
Snell and Son, architects, London, 
If gasholder tanks are of 
Brick. Iron. 
& £ 
Holmes and Co. « 2600" .. 3635 
Porter and Co, 2625 8515 
May Brothers - 2875 8695 
Berry andSons .. +» «+. 8010 . 8860 
Cutlerand Sons .. .. .. a | ae 38796 
R.andJ. Dempster .. .. .. .. $146... 4046 
% son, Pease, and Co. . $550 .. .. 4871 
Renshaw, King, and Co. .. .. 3679 - 8629 
R. Dempster and Sons _ 4050 


alts? 








Tue REGULATION or Rattways Act.—The twelfth annual 
report, for 1885, of the Railway Commissioners has just been 
issued as a parliamentary paper, as required by the 31st section 
of the Act of 1873. The appendices added contain—(1) the judg- 
ments delivered by the Commissioners on eleven applications made 
to them in the course of the year; (2) a list of three working agree- 
ments approved by them; and (3) a report of the decision Put by 
Mr. Justice Wills and Mr. Justice Mathew in the case of ‘ Hall 
and Company v. the London, Brighton, and South Coast Railway,” 
in the Queen’s Bench Division on June 30th, 1885, 


LAUNCH OF THE ORIZABA.—This vessel was recently launched by 
the Barrow Shipbuilding Company for the Pacific Steam Naviga- 
tion Company’s trade between Liv 1 and Valparaiso. The 
vessel was christened Orizaba by Miss Robinson, sister to the 
chairman of the company, as she left the ways, and is one of the 
finest the shipbuilding company have turned out since the City of 
Rome. She is 460ft. in length, 49ft. in breadth, 38ft. 3in. in 
depth, and has a gross registered tonnage of 6500. The ship has 
been built under the survey of both Lloyd’s and Liverpool under- 
writers, and will receive the highest class in those registers. The 
hull has been constructed on the longitudinal double-bottom 
principle, and fitted in four complete closed in decks all fore and 
aft, and a promenade deck extending tothe vessel’s side. The Orizaba 
will carry in the cabins and saloons, which are being fitted up in 
the best possible style, 124 first, 54 second, and 412 third-c 
passengers, besides officers and crew. She will be propelled by 
inverted direct-acting triple expansion engines of 6000 indicated 
horse-power, the diameter of the high-pressure cylinder being 
40in., intermediate cylinder 60in., and low-pressure cylinder 
100in., with a stroke of 6ft., adapted for a working pressure of 
1601b. per square inch. The apartments are to be lighted with 





400 incandescent electric lights, 
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RAILWAY MATTERS. 


A BALANCED slide valve has been under trial on an American 
railway, and the result claimed is a saving of 30 per cent. of fuel, 
the load being the same with and without the ced valve. It 
has, however, been pointed out that the load was sometimes carried 
by a much shorter train than at others, and that short trains were 
coincident with the saving. 

A DEVICE has been invented by which electricity is made to record 
the weights indicated upon scales or steelyards, the application 
being specially di ed for the weighing of goods wagons while in 
motion. It is said that, with this device — — to the 
scales, an accurate account can be kept of the weight of every 
wagon passing over them, even at full speed. 

Mayor-GENERAL HvuTCHINSON reports on the accident which 
occurred on the 3rd March at Merthyr station, on the Great 
Western Railway, when a passenger train from Hirwain to Mer- 
thyr came into collision with the buffer stops at the end of that 
line, and injured seven passengers. The report is Hutchinsonian, 
and makes a recommendation that would spoil the thing he recom- 
mends., He says: ‘‘ Had the engine as well as the train been fitted 
with continuous. brake a eng with the rule that the continuous 
brake should not be ‘or running into terminal stations except 
in case of emergency, the train might have been stopped short of 
the buffer stops, notwithstanding the error of judgment which led 
to the present collision.” He would make a brake useless by 
making it an emergency or never-ready brake. 

Tur American Railroad Gazette record of train accidents in 
March contains brief accounts of 22 collisions, 55 derailments, and 
4 other accidents; a total of 81 accidents, in which 49 persons 
were killed and 131 injured. Two collisions, 15 derailments, and 1 
other accident caused the death of one or more persons each ; 8 
collisions and 13 derailments caused injury to persons, but not 
death, In all, 18 accidents caused death and 21 injuries, leaving 
42, or 52 per cent. of the whole number, in which there was no 
injury serious enough to record. The 22 collisions killed 3 ns 
and injured 15. In the 55 derailments 45 persons were killed and 
116 injured; while in the 4 other accidents 1 person was killed, Of 
the killed 42 and of the injured 52 were railroad servants, who 
thus furnished 86 per cent. of the killed, 40 per cent. of the injured 
and 52 per cent. of the whole number of casualties. As compared 
with March, 1885, there was a decrease of 5 accidents, but an 
increase of 32 in the number killed and of 47 in that injured. 

“ A CORRESPONDENT,” says an American Exchange, ‘‘ wants 
to know how much coal there may be in a mile of ] 
coal cars. In reply, we can say that a 5-ton car or coal 
jimmy is 11ft. 6in. in length from bumper to bumper. An 
jl-ton car is 22ft. lin. A car holding from 14 tons to 16 tons 
of anthracite is 24ft. 2in. A gondola of 20 tons capacity is put at 
27ft. 4in. A large gondola with 25 tons capacity is 32ft. in length. 
Now then for the quantity. The Coal Trade Journal says there 
will be about 460 of the jimmies to the mile, and that means 
2300 tons of coal, perhaps. There will be 240 of the double 
jimmies, and that means perhaps 2640 tons. There will be 218 
of the large cars, and that may mean 3270 tons, Of the gondolas 
there will be 193 cars, and this may mean 3840 tons, Then of the 
larger ones there are, say, 160 cars, which will equal in capacity 
4000 tons. All this goes to show that when you see or hear of a 
mile or two of cars standing loaded, it really does not mean so 
very much coal.” 

THE annual report of the Agricultural Department of the Privy 
Council Office, says, ‘The reports received from the travelling 
inspectors of the department regarding the arrangements made for 
the transit of animals by the several railway companies of Great 
Britain bear evidence of the commendable attention and care now 
given to this subject by the companies. Both the railway trucks 
in which the animals are carried, and the pens in which they are 
detained before or after transit, are, as a rule, regularly and 
effectually cleansed, any neglect in this direction being ptional 
The conditions under which animals are now carried by railway 
show a marked contrast to those which existed some ten years 
since when the present staff of travelling inspectors were first 
appoin' The overcrowding of trucks, more — those 
used for the conveyance of sheep, still occasionally occurs, but less 
f vay | than formerly. No instance has been reported of 
freaky orn sheep having been carried unclothed during the 
winter months in uncovered or unenclosed vehicles, so as to expose 
the animals unnecessarily to the weather.” 


A GENERAL classification of the accidents on the American rail- 
ways last March is made as follows by the Railroad Gazette :— 





llisions. Derailments, Other. Total. 

Defects chron 2. se cc SS ce ce BT ne ee mm as oe 
Defects of equipment .. 3. 9. $a 16 
Negligence in operating .. 17 . a ow —-. 19 
Unforeseen obstructions .. 2 . 12. —-. 14 
Maliciously caused _—-. 6 —-. 6 
Unexplained .. .. -. 9 —-. 9 

Total @ . 55 @ 81 


Negligence in operating is thus charged with 28 per cent, of all the 
accidents, defects of road with 21, and defects of equipment with 
20} per cent. A division according to classes of trains and acci- 
dents is as follows :— 


- Accidents. cams es ees - apenas “a —_ 

'o passenger “x. we es se ie re 

Toa pass.andafreight .. 5 .. — os oo = oo eo © 

To freight trains .. .. .. 16 .. Siw tweet, @ 
Total 22 55 4 ee S1 


This shows accidents to a total of 103 trains, of which 30—29 per cent. 
—were passenger trains, and 73—71 per cent.—were freight trains. 

AN account of the accident which occurred in October last on 
the rack railroad going from Arth, at the foot of the celebrated 
Rigi, to the top of that mountain, says the train consisted of one 
locomotive, two loaded freight cars, and a small passenger car, 
probably all coupled together in order that the cars pom ell go 
more easily over the less severe grades, which were covered by 
thick layers of snow. This coupling ee of cars and engine is 
strictly prohibited on the Rigi rai , and was not justified in 
the present case, but this rule is often violated. The train in ques- 
tion was @ work train in charge of the roadmaster. The freight 
cars were loaded with lumber in such a manner that the brake 
wheels could not be reached. A fireman stood at the brake of the 
passenger car, but jumped off before putting on the brake. When 
the train reached the lower end of the Kraebelwand, where no 
snow was lying, and which is 1} miles from the lower station, the 
men heard a heavy crack, followed immediately by a great increase 
of the speed of the train. The labourers on the platform of the 
car P og oe off —_ after they had heard this + and farther 
on the roadmaster did the same, The train ran away, passed with 
lightning speed and deafening noise a distance of about 2100ft., 
including several curves, left the track a short distance below 
the watering station Kraebel, going over a precipice to a meadow 
below. The locomotive turned three times, once lengthwise and 
twice crosswise, and stood then again upright on the wheels. The 
freight cars probably followed the engine and were thrown around 
its circle of 1000ft. The broken coupling was found between the 
engine and the first freight car. The coupling of the passenger car 
was also torn off, and the car probably left the track with one 
wheel soon after the accident; it was thrown entirely off the track 
further down, and stood on its wheels in front of the freight cars ; 
the roof and sides of the cars were scattered around, The boiler 
and the cylinders of the engine remained intact, the rest of the 
engine being almost entirely destroyed. The track is not damaged 
to any extent; this proves again how strongly the rack rails are con- 
stru The immediate cause of the accident was the breaking of 
the working shaft, which had an old crevice 7in. long and about 
O'lin. deep. A similar break of the engine shaft occurred at the 
same several years ago, but the brakes were applied at once, 
and the train was stopped, 





NOTES AND MEMORANDA. 


M. JANSSEN has completed an installation of tubes for 
analysing the influence of the atmosphere on spectroscopic 
analysis and absorbing power. Their length is 100 metres, and 
they can be filled with gas under a pressure of 100 atmospheres, 
The light is supplied by a battery of sixty Bunsen elements, 

In London during the week ending the 8th inst. 2706 births and 
1491 deaths were registered. The births were 131 and the deaths 
161 below the —_ of the last ten yéars. The annual death- 
rate per 1000 was 18°7. During the first five weeks of the current 
quarter the death-rate averaged 19°0, and was 3°6 below the mean 
rate in the corresponding periods of the ten years 1876-85, 

Ar the Paris Academy of Sciences, on May 3, a ge was read 
‘On the Magnetic Principle,” by M. Mascart. The author’s 
theoretical studies lead to the general inference that in a magnetic 
and isotropic body of any form there are three rectangular direc- 
tions, for which the magnetic force is parallel to the outer field 
with different coefficients. These coeflicients possess the same 
properties as those of a sphere of slightly magnetised anisotropic 
substance. For steel the mean coefficient of longitudinal magnetic 
force is much weaker than for soft iron; hence the increased 
importance of transverse magnetisation. 

TuE report of Mr. William Crookes, F.R.S., Mr. William Odling, 
F.R.S., and Dr. C. Meymott Tidy, on the water supplied to London 
last month, says that ‘‘ during April, as during the P i 
month of March, the condition of the water was in all r 
entirely satisfactory. As regards the degree of freedom from 
excess of organic matter, the mean proportion of organic carbon in 
the Thames-derived supply was ‘160 part in 100,000 parts of the 
water, with a maximum of °189 part and a minimum of ‘130 part 
in any one sample; the above mean proportion of organic carbon 
corresponding to less than three-tenths of a grain of organic matter 
per gallon. 

Some interesting statistics of the Japanese press have lately been 
published in the Oesterreichische Monatsschrift fiir den Orient, in 
which the newspapers and odicals of Japan are arranged 
according to the subjects with which they deal. It appears, says 
Nature, that thirty-seven publications are devoted to matters 
connected with education, and that these have a total circulation 
of 42,649 per month. There are seven medical papers, with a 
monthly circulation of 13,514; nine relating to sanitary matters, 
with a circulation of 8195; two on forestry, and two on pharmacy. 
There are seven devoted to various branches of science, with a 
circulation of 2528; but to these must be added twenty-nine 
engaged in popularising science, with a total circulation of 70,666. 

A process for the preservation of the active principles of hops 
intended for use in breweries has recently been brought before the 
French Academy by M. Boulée. It consists in separating mechani- 
cally the lupulin from the bracts forming the strobiles, exhausting 
the bracts hey st of lupulin with boiling water, and mixing 
intimately the lupulin and the dry powdered extract. The mixture 
is to be enclosed in tin cans, in which air is replaced by carbonic 
anhydride. In this condition it is said to keep indefinitely, and 
the loss sustained through the hops “_~ their aromatic properties 
by the conversion of the essential oil into valerianic acid is 
avoided. The Brewers’ Guardian suggests that this process is the 
same as is adopted in the manufacture of normal hops, a prepara- 
tion referred to some two years ago, and specimens of which were 
shown at last year’s Brewers’ Exhibition. 

At the recent meeting of the Berlin Physical Society, Dr. 
Pernet gave a brief historical survey of the undertakings carried 
out in Paris at the end of last century by an International Con- 
gress, which, after theoretically determining on the kilogramme 
and the metre as normal units, produced a normal metre and 
normal kilogramme of platinum. ne pee discussed the events 
which in 1878 led to a new international agreement, in consequence 
of which a new normal metre of platinum-iridium of X-form was 
prepared and compared with the metre of the Archives. A series 
of national standards was also compared with the normal metre. 
The speaker described in a clear manner the arrangements of 
the Bureau in which the comparisons were undertaken, the con- 
trivances for securing the several comparing rooms against outward 
disturbances, the means adopted for insuring constant tempera- 
tures, and the methods employed in the comparisons, as also in the 
determination of the expansion coefficients of the rods used. 
Finally he gave a sketch of his own labours, which had for their 
object the comparison of a series of normal metre rods of different 
me with the metre of the Archives, and the determination 
whether repeated heatings and coolings between 50 deg. and 0 deg. 
C., whether concussions, and whether time caused any perceptible 
changes in the length of the rods, As the result of these investi- 
gations, it was found that the compared national standards, 
together with their divisions, were exact up to one-thousandth of 
a millimetre; that, with the exception of steel, which, on account 
of its changes in hardness, readily yielded modifications of volume 
and length in the rods made of this material, all the metals out of 
which the standards were made—namely, platinum-iridium, pla- 
tinum, and brass—furnished material suitable for normal metre 
rods; and that repeated heatings and concussions induced no 
changes passing beyond the limits within which observation falls. 

Mr. DovuGLas ARCHIBALD has communicated to the British Asso- 
ciation some results of observations with kite-wire suspended ane- 
mometers up to 1300ft. above the ground in 1883-85. Since the 
first series of observations taken in 1883-84 he made twenty-five 
fresh observations at heights above the ground varying from 300ft. 
to about 1300ft., or double the greatest height before attained. 
In ten of the new observations the upper anemometer was 
suspended at a height of over 1000ft. above the ground, or 1500ft. 
above the sea. To exhibit the law of change of the velocity with 
the height, he computed for each observation the value of the 


corresponding exponent in the empirical formula Y= (®), 





where V, v, H, h, are the velocities and heights of the upper and 














lower instruments respectively. The several groupe, together with 
their corresponding heights, mean velocities, and exponents, are 
given in the following table :— 
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6; 10 1095 | 767 931 2166 2236 2096 © 0°194 











The general and obvious conclusion to be drawn from this table, 
as well as from the individual observations—in which a reverse 
case has never occurred—is that the velocity of the wind always 
increases from the surface of the ground up to 1800ft. above sea- 
level, and that the ratio of the increase steadily diminishes up to 
that height. The only exception to the prone decrease in the 
value of x occurs in Group 5, and this is evidently due to the 
inclusion in that group of an abnormally large value of x (0°576), 
corresponding to an equally abnormally small velocity of 789ft. per 
minute, which is little more than a third of the mean velocity of 
the stratum corresponding to that group. 





MISCELLANEA. 
Messrs. C. I8SLER AND Co.’s elliptical turnstiles Have beer 
selected for use at the Liverpool International Exhibition. 


OwiNne to the breaking of a dam, several quarters of the Merv 
have been flooded, causing some destruction of property. The 
necessary repairs have, however, been effected. 

To improve the wearing resistance of the wood pavements put 
down in London streets, it is common to throw a coating of gravel 
over the newly-paved roadway. ‘This is a good idea, but if instead 
of throwing a thick coating over the roadway a coating of not 
more than jin. in thickness were used, a much more rapid arrival 
at the desired result would be made. 

Ar the close of 1885 the number of lifeboats under the manage- 
ment of the National Institution was 290, through the instrumen- 
tality of which 371 lives were saved during the year, besides twenty 
vessels, Rewards were also granted by the Institution for the 
rescue, by shore-boats, of 184 other persons, making a grand total 
of 555 lives rescued within the year by means of the society. 

THE Fifeshire Advertiser says for the last few days this 
unusually quiet place—Crossgates—has been elicited (?) by the 
arrival day after day of four monster steam boilers which are 
intended for the new works of Mr. Ord Adams. The boilers are 
each SOft. long by 7}ft. in diameter, of the Lancashire type, and 
are made of Siemens-Martin steel, to work at 801b. per square 
inch, They come from Messrs. Wm. Wilson and Co., Glasgow. 

THE Railroad Gazette says :—‘‘The Pintsch Lighting Company 
is equipping the two new boats of the Hoboken Land and Improve- 
ment Company with its compressed gas appliances, and is also 
laying 7000ft. of high-pressure pipe and equipping the Fourteenth- 
street, Hoboken, Ferry House with the necessary gas plant for 
same company. It is also building a new compressor for the 
gasworks of the New York, Providence, and Boston Railroad at 
Stonington.” 

THE Queen of Spain recently witnessed a public trial of a steam 
fire engine of the Greenwich pattern, constructed by Merryweather 
and Sons, of London, and which took place at the Royal Palace, 
Madrid, on the 4th inst. Za Epoca states that the Greenwich 
engine worked with great success, and threw litres per 
minute toa height of 60 metres. Steam was raised in four minutes 
from time of lighting the fire, and to 1001b. working pressure in 
seven or eight minutes. 


THE Government is inviting tenders for the construction of a 
breakwater at Portrush. The projected breakwater will be 430ft. 
long, and the channel which it encloses will be deepened so as to 
form a suitable harbour for large fishing boats. A similar harbour 
and breakwater is now in course of construction at Portstewart. 
The Coleraine Constitution says the boon which the existence of 
two such harbours on this coast will confer upon the fishermen can 
scarcely be over-estimated. 

MESSRS, WHITTAKER AND Co. and Messrs. BeJl announce in 
their new “ Series of Handbooks for Engineers,” Dr. Jul. Maier’s 
book on ‘‘ Arc and Glow Lamps,” giving the latest results and 
improvements. The next volume in the same series will be Mr. 
Gisbert Kapp’s “Electric Transmission of Energy,” which is 
promised early next week. Mr. Wm. Anderson has revised and 
added some new matter to his ‘‘ Lectures on the Conversion of 
Heat into Work,” which excited much attention when delivered 
last year at the Society of Arts. They will be published in book 
form by Messrs. Whittaker and Co. 


THE first experiment at the Colonial and Indian Exhibition in 
washing and manipulating the “‘ blue ground,” imported from the 
Griqualand West Diamond Mines, took place under the direction 
of Sir Charles Mills, K.C.M.G., acting executive commissioner for 
the Cape of Good Hope, in the Cape Court of the Exhibition, on 
Saturday afternoon, May 15th, in the presence of a number of 
visitors, amongst whom were the Duke of Manchester, the Right 
Hon. Osborne Morgan, M.P., Sir John Swinburne, M.P., and 
others. Several diamonds were found in the course of the opera- 
tion, which attracted a considerable crowd and excited an unusual 
amount of interest. The process will be repeated at stated times 
during the period of the Exhibition. 

THE French Minister uf Commerce has decided, subject to the 
approval of scientific men and specialists, to erect, either at the 
entrance, or at some other part of the Paris Exhibition, the 
gigantic metallic tower proposed by M. Eiffel, the eminent 
engineer. It will be 300 metres in height, and constructed entirely 
of iron. It will rest on five pi , forming four immense arcades, 
lofty enough to exceed in height the towers of Notre Dame. On 
the summit of the tower will be erected an electric lighthouse, and 
a terrace to which visitors will be admitted. The tower is expected 
not only to be an extraordinary source of attraction to the building, 
but to render important services to science. It is suggested that 
meteorological and astronomical observations will be made at the 
summit under entirely novel conditions. An electric signal, placed 
on the summit of the tower, may be seen in clear weather at Dijon 
—a fact which will give the erection great importance in connection 
with military tanllios and national defence. 

BETWEEN the Ist January and the 3lst December, thirty new 
lifeboats were sent to the coast by the Royal National Lifeboat 
Institution, nearly all of which were furnished with transporting 
carri Twenty-eight of these boats were fitted with water- 
ballast tanks and other improvements, and numerous reports have 
been received from stations where they were placed stating that 
the old boats were not to be compared with them. The sliding- 
keel boat sent to Clacton last spring has given the greatest satis- 
faction to the crew, and fully realised the expectations which had 
been formed as to its efficiency. Besides the new boats which were 
stationed, several old ones were improved, or replaced by partially 
used boats refitted. During the year new stations were established 
at the Lizard, Southend, Totland Bay, Montrose, Cloughey Bay, 
and Peel, and others are in the course of formation. New boats, 
to take the place of old ones withdrawn were also despatched to 
Appledore, mouth, Blackpool, Bridlington, Brixham, Clacton, 
Ferryside, Fishguard, Llanddulas, Llanddwyn, Newbiggin, Ply- 
mouth, St. David’s, Selsey, Sidmouth, Silloth, Tenby, Bally walter, 
Blackrock, Courtmacsherry, Drogheda, Groomsport, Youghal, and 
Castletown, Isle of Man. 

Tue electric lighting installation at Paddington has just been 

leted in tion with the Great Western Railway. It is 
the largest in this country, and was inspected on Monday evening 
by a large party. The installation has been undertaken by the 
Telegraph Construction and Maintenance Company. The district 
lighted comprises the Paddington passenger and goods stations, 
and the hotel, the locomotive station, the Royal Oak and the 
‘Westbourne-park stations, all the ice? aoe | and approaches to 
the various stations and the line of the railway itself from Padding- 
ton to Westbourne-park. The district is 14 mile long and covers 
67 acres of ground. The engine house is a short distance from 
the terminus, and the electric system is that of Mr. J. E. H. Gordon. 
There are three Gordon alternate current dynamos, of which two 
ork, and one is held in reserve and is always kept slowly revolv- 
ing ready for use at a moment’s notice, The dynamos we have 
illustrated. They weigh 45 tons each, and are wound to givea 
pressure of 150 volts. When all the lamps are on the machines 
give about 2000 ampéres each. Each dynamo is driven by a com- 
pound tandem engine of the vertical inverted cylinder type by 
Messrs. Rennie, and capable of indicating 600-horse power. The 
dynamos are —- direct to the engines. The magnets of each 
the large dynamos are excited by a Crompton machine, 
driven by a Willans engine. The main dynamos are driven at 
about 150 revolutions per minute. A double system of mains is 
laid throughout, and every precaution is taken to insure safety from 
the accidental extinction of any of the lights. The light is 
distributed by 4115 Swan lamps, each of 25-candle power, by 98 
arc lamps, each of 3500-candle power, and by two arc lamps, each 
of 1200-candle power, 
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THE TRAMWAYS OF LIVERPOOL. 


MR. C. DUNSCOMBE, M.I1.C.E., ENGINEER. 
(For description see page 402.) 
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GAS HOLDERS. 


THE BIRMINGHAM GAS WORKS.—240Frr. 


MR. CHARLES HUNT, M.LC.E., BIRMENGHAM, ENGINEER. 
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ON REFRIGERATING AND ICE-MAKING 
MACHINERY AND APPLIANCES.* 
By Mr. T. B. LicHTroor. 
TuE subject of refrigerating and ice-maki t 
hitherto, so far as the author is aware, been dealt with in a com- 
prehensive manner by any engineering society. The purpose 
therefore of the present paper is to describe the various systems at 
present in use, giving also short sketches of their development, 
together with some considerations respecting their practical 
application and working, in the hope that this may prove an 
acceptable contribution to the ‘‘ Proceedings” of the Institution, 
and lead to a profitable discussion upon a subject the ay 
of which is daily becoming more manifest. The primary function 
of all refrigerating and icemaking apparatus is to abstract heat, 
the temperature of the refrigerating agent being of necessity below 
that of the substance to be cooled. It is obvious, however, that, 
without provision either for rejection of the heat thus abstracted, 
or for renewal of the refrigerating agent, equalisation of tempera- 
ture would ultimately ensue, and the cooling action would cease. 
Tn practice, if the machine is to work continuously, one or other of 
these means must be adopted; and a complete refrigerating 
machine therefore ists of an apparatus by which heat is 
abstracted, in combination either with some system for renewing 
the heat-absorbing agent, or, as in more usually the case, with a 
contrivance whereby the abstracted heat is rejected, and the agent 
is restored toa condition in which it can again be = for 
cooling purposes. The subject can be conveniently dealt with 
under the four following heads:—(1) Apparatus for abstracting 
heat by the rapid melting of a solid. (2) Machinery and apparatus 
for abstracting heat by the evaporation of a more or less volatile 
liquid. (3) Machinery by which a gas is compressed, partially 
cooled while under compression, and further cooled by subsequent 
éxpansion in the performance of work: the cooled gas being after- 
wards used for abstracting heat. (4) Considerations as to the 
applications of the various systems, 


1,—APPARATUS FOR APSTRACTING HkaT BY THE RAPID MELTING 
oF A SOLID. 


This is probably the oldest method of artificial cooling. When 
a substance changes its physical state, and passes from the solid 
to the liquid form, the force of cohesion is ov by the addition 
of energy in the form of heat. The effect may be produced with- 
out change in sensible temperature, if the heat be absorbed at the 
same rate asit issupplied from without. Thus, as is well known, the 
temperature of melting ice remains constant at 32 deg. Fah.; and 
any increase or decrease in the heat supplied merely hastens or 
retards the rate of melting, without affecting the temperature. 
Mixtures of certain salts with water or acids, and of some salts 
with ice, which form liquids whose freezing points are below the 
original temperatures of the mixtures, do not, however, behave in 
this way ; for under ordinary circumstances the tendency tc pass into 
the liquid form is so strong, that heat is absorbed at a greater rate 
than it can be supplied from without. The store of heat of the 
melting substances themselves is therefore drawn upon, and the 
temperature eet ey falls until a balance is set up between the 
rate of melting and the rate at which heat is supplied from outside. 
This is what takes place with ordinary freezing mixtures. The 
amount of the depression in temperature appears to depend to some 
extent on the state of hydration of the salt and the percentage of 
it in the mixture. Almost the only salts used are those of certain 
alkalies, few others possessing the requisite solubility at low tem- 
peratures. A list of the freezing mixtures usually employed is given 
in the appended Table I. Such a method of abstracting heat is 
extremely convenient for the laboratory, and for some other 
special purposes. Attempts have also been made to apply it com- 
mercially on a large scale for.the manufacture of ice and for 
cooling. The late Sir William Siemens constructed an ice-making 
apparatus in which calcium chloride was employed. The reduc- 
tion in temperature produced by dissolving this salt in water is 
about 30 deg. Fah.; but as this was not sufficient for freezing when 
the initial temperature of the water was about 60 deg. or 65 deg. 
Fah., a heat interchanger was introduced, by means of which the 
spent liquor at about 30deg. was utilised for cooling the water 
before it was mixed with the salt; and to the extent of this cool- 
ing the degree of cold produced was intensified. The salt was 
recovered by evaporation, and used over again. Although this 
apparatus worked well and preduced ice, the inventor himself 
considered the process inferior to mechanical methods, and 
abandoned it. 


machinery has not 








TABLE I.—Freezing Mixtures, 


Composition by weight. ao“ prchog erature 
Ammonium nitrate 1 part . — 
Water tt se se te oe R » } From + 50° to + = 
Ammonium ebloride .. .. 5 
Pctassium nitrate -- « 5 ,, »~From + 50°to + 10° = 40° 
aa >. . we eeu - 

Ammonium chloride .. 5 parts 

Potassium nitrate... .. .. 5 ° — ° 

Sodium sulphate... |. .. 8 », gFrom+S0°to+ 4° = 46 

Water i. be es ee a oe 

Sodium nitrate .. .. .. 3 parts) ° ° _ gee 

Nitric acid diluted) °. °. 2°,, s¥rom+ 50°to- 3 = 53 

Ammonium nitrate -- lpart ) 

Sodium carbonate io 5 From + 50°to - 7° = 57° 

Water a os..s0 ob os Ba 

Sodium phosphate. 2. |: 9 parts Ps + BO to - 19° = 68° 

Nitric acid diluted .. .. 4 4, _ Ss dee 

Sodium sulphate .. -- 8 parts . > Bae 

Hydrochloric acid.. .. .. 9 } From + 50°to 0" = 50 

Sodium sulphate .. .. 5 parts ) ° ° _ gre 

Sulphuric acid diluted 1. 4 ,, fFrom+ S0°to+ S= 47 

a a 

4 onium c! me + 2 nae .. ap 

Potassium nitrate 2 + >From + 50° to - 10° = 60 

Nitric acid diluted > ow few ) 

Sodium sulphate... .. .. 6 ) 

Ammonium nitrate -- 5 4, >From + 50° to - 40° = 90° 

Nitric acid diluted .. ae 

Snow or pounded ice .. 2 parts } T ° 

Sodium chloride .. | ros june 

Snow or pounded ice .. .. parts ) 

Sodium chloride .. .. .. 2 5, } To - 12° 

Ammonium chloride .. .. 1 ,, J 

Snow or pounded ice .. 24 parts 

Sodium chloride .. .. ..10 ,, T ° 

Ammonium chloride .. .. 5 ,, tiie: 

Potassium nitrate... .. 5 » 

Snow or pounded ice .. .. 12 parts 

Sodium chloride .. .. .. 5 ,, To - 25° 

— nitrate > . 9 ) 

Snow.. oe oe * “- parts ° 

Sulphiuric acid diluted” <. 2, eee + 82 to - 23° = 55 
i os. .08 2 «& parts 3° ov? — Ko 

Hydrochloric acid 7 5 4 prom + 82 to - 27° = 59 

Ws: oe ap so - 7 parts) ° ° 

Nitric acid’ diluted - 4d Pum 4-28 t - 9 = oF 

Caleta io . a prone + 82° to - 40° = 72° 

Calcitimchioridecrystaitised 3, From + 82" to - 60° = Bi 

reels ae eh! on - 4 Parts } From + 82° to - 51° = 83° 


In the Toselli machine a mixture of ammonium nitrate and 
water is used, by means of which a reduction in temperature of 
about 40 deg. Fah. is obtained. The apparatus consists of a vessel 
in which the solution of the salt is effected, and an ice-can contain- 
ing several slightly tapering moulds of circular cross section and of 
varying sizes. The moulds being filled with water are introduced 
into the freezing mixture, and in a. few minutes ice is formed 
round the edges to the thickness of nearly tin. The rings or 
tubes of ice are then removed and placed one within the other, so 
forming a small stick of ice. Ammonium nitrate is also employed 
in a machine recently brought out in the United States for the 
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production of ice on a large scale. In one form of this apparatus, 
intended chiefly fur domestic wer a series of annular vessels 
one within the other is used, the moulds in which the ice is to be 
formed being placed in the centre. The reduction of temperature 
produced by the freezing mixture in the outermost vessel 
cools the water in the second; and this, on salt being added, 
cools the third, andsoon. In this way the cold is very much 
intensified at the centre, and a low temperature can be 
produced independent of the initial temperature of the water. 
The number of rings employed varies according to the effect to be 
roduced and the conditions under which the apparatus is applied. 
The annular vessels together with the ice moulds are carried in a 
wood casing supported on bearings, the se A motive power required 
being that necessary to rotate the vessels slowly, so as to promote 
the solution of the salt, 
Another form of apparatus, designed for continuous use on a 
large scale, consists of a vessel into which ammonium nitrate is 
automatically fed, and in which it enters into solution with water 
previously cooled in an interchanger by the spent liquor after the 
latter has left the ice-making tanks or cooling rooms. The cold 
brine thus produced is circulated by a pump through the ice tanks, 
or through pipes placed in the rooms it is desired to cool ; and is 
returned through the interchanger to an evaporating tank, where 
by means of heat the water is driven off and the salt recovered. 
This is practically Sir William Siemens’ apparatus in a somewhat 
extended form. The cost of producing 15 tons of ice per twenty- 
four hours with such an apparatus of suitable aay is stated at 
7s. per ton, with good na at 15s. a ton, and exclusive of deprecia- 
tion and irs. This, however, is probably much too low an 
estimate, being based upon the erroneous assumption that 1 Ib. of 
coal is capable of evaporating 20 lb. of water. Nearly the whole of 
the coal is used for evaporating the water in recovering the salt, 
the quantity being given at 2} tons of coal for every 15 tons of ice. 
If, however, this has been calculated on an evaporative duty of 201b. 
of water per lb. of coal, the amount actually used will probably be 
about 5 tons of coal, which would make the cost per ton of ice 
9s. 3d. instead of 7s. On the other hand, it must be remembered 
that under certain climatic conditions much of the water could be 
evaporated in the open air, without the use of fuel, in which case 
the coal consumption, and therefore the cost of ice production, 
would be greatly lessened. 


2.—MACHINERY AND APPARATUS FOR ABSTRACTING HEAT BY THE 
EVAPORATION OF A MORE OR LE®8 VOLATILE LIQUID. 


When a liquid changes its physical condition and assumes the 
state of vapour, heat is absorbed in increasing the energy of the 
molecules. This heat is absorbed without change in sensible 
temperature; and the amount thus disposed of is usually called 
the latent heat of vaporisation. For different liquids different 
quantities of heat are required, and for the same liquid the amount 
varies somewhat according to the pressure at which vaporisation 
occurs. Other things being equal, the liquid with the highest 
latent heat will be the best refrigerant, because for a given abstrac- 
tion of heat the least weight of liquid will be required, and there- 
fore the power expended in working the machine will be the least. 
The principal systems in which the evaporation of liquids is 
employed may be treated under the following sub-divisions:— 
(a) Apparatus in which the refrigerating agent is rejected along 
with the heat it has acquired. (+) Machines in which heat only is 
rejected, the ae agent being restored to its — 
physical condition by means of hanical pressi nd by 
cooling when under compression. (c) Apparatus in which heat 
only is rejected, by allowing the refrigerating agent to change its 
physical condition by entering into solution with a liquid, from 
which it is afterwards separated by evaporation and recovered. 
(d) Machinery and apparatus in which heat only is rejected, by 
changing the physical state of the refrigerating agent by a combi- 
nation of both mechanical pression and solution, with cooling. 

System (a).—This is generally known as the vacuum process; for 
as the refrigerating agent itself is rejected, the only agent of a 
sufficiently inexpensive character to be employed is water, and this, 
owing to its high boiling point, requires the maintenance of a high 
degree of vacuum in order to produce ebullition at the proper 
temperature. In Fig. 1 are shown graphically the vapour tensions 
of water at a 7 meme up to boiling point at atmospheric pres- 
sure—the ac figures being given in the appended Table 2—from 
which it will be seen that at 32 deg. Fah. the tension is only 0°089 Ib. 
per square inch. In ice making, therefore, a degree of vacuum 
must be maintained at least as high as this. The earliest machine 
of this kind appears to have been made in 1755 by Dr. Cullen, who 
produced the vacuum by means of an air pump. In 1810 Leslie, 
combining with the air pump a vessel containing strong sulphuric 
acid, for absorbing the vapour from the air drawn over and so 
assisting the pump, su ed in producing an apparatus by means 
of which 1b. to 14 1b. of ice could be made in a single operation. 
Vallance and Kingsford followed later, but without practical 
results; and Carré many years afterwards embodied the same 
principle in a machine for cooling and for making small quan- 
tities of ice, chiefly for domestic purposes. His machine, which is 
still sometimes used, consists of a small vertical vacuum pump 
worked by hand, either by a lever or by a crank, which exhausts the 
air from the carafe or decanter containing the water or liquid to 
be frozen or cooled. Between the = and the water vessel 
is a lead cylinder, three-quarters full of ee acid, over 
which the air, and with it the vapour given off from the liquid, is 
caused to pass on its waytothe pump. The vacuum thus produced 
causes a rapid evaporation, which quickly lowers the temperature 
of the water; and if the action is prolonged for about four or five 
minutes, the water becomes frozen into a block of porous, opaque 
ice. The — of acid is about 44 pints, and it is said that from 
50 to 60 carafes, of about a pint each can be frozen with one 
charge. So long as the joints are all tight, and the pump is in 
good order, this apparatus works well; but in practice it has been 
found troublesome and unreliable, and consequently has never 
come into anything like general use. In 1878 Franz Windhausen, 
of Berlin, brought out a compound vacuum pump for producing 
ice direct from water on a large scale, without the employment 
of sulphuric acid; and also an arrangement in which sulphuric 
acid could be used, the acid being cooled by water during its 
absorption of the vapour, and afterwards concentrated, so that a 
fresh supply was rendered unnecessary. This apparatus was im- 
proved on in 1880, and in 1881 a bine, inally capable of 
producing 15 tons of ice per 24 hours, was put to work experimentally 
at the Aylesbury Dairy at Bayswater, being afterwards removed to 
Lillie Bridge, where the author believes it nowis. The installation 
was fully described and illustrated by Carl Pieper, in a paper read 
before the Society of Engineers in November, 1882, and by Dr. John 
Hopkinson at the Society of Arts about the same time.* It consists 
of six slightly tapered ice-forming vessels of cast iron, of circular 
cross-section, closed at their bottom ends by hinged doors with 
air-tight joints, into which water is allowed to flow ata regular 
speed through suitable nozzles, the cylinders being steam-jacketted 
in order to allow the ice to be readily discharged. The upper parts 
of these vessels communicate with the pump through a long hori- 
zontal iron vessel of circular section containing sulphuric acid 
which, when the machine is in operation, is kept in continual 
agitation by means of revolving arms. The acid vessel is surrounded 
with cold water, which carries off most of the heat liberated during 
the absorption of the vapour. The pump has two cylinders, one 
double-acting of large size, and a smaller single-acting one. The 
capacities of these cylinders per revolution are as 62to1. The air 
and whatever vapour has passed the acid are drawn into the large 
ump, which partially compresses and delivers them intoa condenser. 

ere part of the vapour is condensed by the action of cold water, 
the remainder passing along with the air to the second pump, 
where they are compressed up to atmospheric tension and dis- 
charged. (To be continued.) 


* “Transactions ” of the Society of Engineers, 1882, page 145; ‘‘ Journal 
of the Society of Arts,” 1882, vol. 31, page 20, 
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LETTERS TO THE EDITOR. 
[We do not hold es responsible - the opinions of our 





BULKHEADS AND BULKHEAD DOORS, 


Srr,—Your remarks of the 30th ult. will be generally approved 
of by those conversant with Board of Trade inquiries and 
acquainted with ship construction; but having only read what 
must have been an abridged report, I was, till I saw your article, 
under the impression that there was culpability regarding the non. 
closing of the door in the bunker BH. It certainly was a grave error 
constructing it to slide horizontally. As the inquiry showed, and 
many deplorable losses also show, it does not signify with what care 
a steamer may be built, yet that the safety of the ship and 

passengers is still left to the care of firemenand coal trimmers, It 
is therefore imperatively necessary that it be no longer left either 
to them or to petty officers, for it is now clear that had the bunker 
door of the Oregon been closed when the collision occurred she 
would have been still afloat. These doors can be made so that it 
is impossible to leave them open. I enclose a sketch of a very 
simple and inexpensive mode of insuring this desirable resuli, 
The line A B represents one of the usual bulkheads, having a door 
C, allas usual. The line D E represents the line of either another 
B H fitted a few feet from it, or it may be only one of the sides of 
a smaller water-tight compartment or well, having another door F 
in it. Both these doors are made to slide vertically and balanced 
so as to work easily and quickly. Both doors may be closed at the 
same time, but both cannot be open at once, because across this 
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compartment a locking bolt H is fitted in guides, and is of such 
length that it is always over the top of the door which is down and 
just clear of the door which is open. It is thus clear that so long 
as one door is open the other must remain shut, for the locking 
bolt holds it down until the other door is also down, and so permits 
the locking bolt to be slid from over the one door to over the other. 
The coal trimmers bring the trucks or bags through the open door 
into the compartment, they then close it, slide the bolt over it, and 
open the other. The whole operation may be done in five or six 
seconds even by manual effort, and in less by aid of steam or 
water. No space is lost by the arrangement, as the well can be 
filled with coal to be first. The sides of the well to have 
steps to deck, thus providing an additional means of exit for the 
trimmers. A short tunnel or shield is, of course, fitted in 
front of second door to prevent the coal from crushing against it 
when first opened. Dear-bought experience proves that no reli- 
ance whatever can be placed on trimmers and firemen to shut the 
bunker doors, for they regard the order to do so as a piece of most 
unn tyranny which they shirk continually. I hope now, 
however, that the responsibility of performing this simple but most 
important duty will not hereafter be left in their option. 
5, Doune-gardens, Glasgow, May 3rd. L, Hitt, 





FORTY-KNOT SPEED SHIPS. 


S1r,—As one who objected to Mr. Hurst’s paper as impracticable, 
I would like, with your permission, to say a few words on the sub- 
ject, and the manner in which Mr. Paulson proves his case. Not 

ing present at the adjourned discussion, I did not hear Mr. 
Hurst’s explanation, but presume Mr. Paulson’s letter is a faithful 
representation of it. 

In the first place I would ask him why we are to accept Mr. 
Reech’s law in preference to the other and more generally known 
one, and if it is not most probable that the various disturbing 
influences attending a 5 sac of forty knots would render both the 
formule: useless, . Paulson challenges anyone to prove wherein 
his tion is wrong; and I am perfectly willing to admit that, 
as an arithmetical computation, his letter is perfect; but as a 
practical consideration of a possibly practical question, it is almost 
useless. 

For the sake of ment, and to show Mr. Paulson wherein he 
is wrong, I wey is dimensions for the ship, viz., 440ft. long, 
48ft. broad, and 25ft. draught, with a displacement of 3360 tons, 
the speed of 43°5 knots, and the horse-power of 30,080. The first 
objection I have to make is as to his taking 60 lb. weight of ma- 
chimery per indicated horse-power; and if I can show that he is 
wrong in this, I think his whole case fails. Were there a very 
large number of high-speed engines applied to drive the ship, this 
weight might be sufficient; but the placing of the many pro- 
pellers would render this plan impracticable, so that we are 
obliged to have recourse to large engines asin other ships. To 
obtain the speed mentioned there is required 30,080-horse power 
effective, which would mean about 36,000-horse power indicated. 
Now to develope 12,000 indicated horse-power in the Trafalgar, 
there are six boilers, each with four furnaces, and 16ft, 2in. dia- 
meter by 10ft. 3in. lorg, working at a pressure of from 134 lb. to 
140 lb., the weight of these boilers being about 514tons. To deve- 





lope 36,000-horse power would require eighteen such boilers, having 
a total weight of about 1500 tons; and 6,000 divided by 1500 — 


24-horse power per ton weight of boilers alone; and allowing the 
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engines to be two-thirds of the weight of the boilers, the total 
weight of the engines and boilers would be 2500 tons, giving 
14'4-horse power per ton of machinery. The displacement being 
134°4 tons per foot of draught, 2500 divided by 134°4 = 18 '5ft. 
which the hull will be immersed by the machinery alone, and 
accepting Mr. Paulson’s weight of coal as 1629°4 tons, depressing 
the vessel 12°12ft., and a further depression of 5'9ft., which he 
also allows for the weight of the hull, we have 18°5 + 12°12 + 
59 = 36: 52ft. draught, or a minus quantity of 11°52ft. Ihave in 
this calculation given a greater efficiency and horse-power per ton 
of machinery than has yet been obtained in any of our war-ships, 
more effectually to show where Mr. Paulson is wrong; and if Mr. 
Paulson has faithfully worked out Reech’s law, it also shows that 
the law is ba far out with the practice of the day. 

Having sunk the ship, it is apaner | necessary to proceed further 
with the subject, but it may be worth while to consider what other 
difficulties have to be encountered. The engines of the Trafalgar 
are triple expansion, with cylinders of 43in., 62in., and 96in. dia- 
meter, and 5lin. stroke, and developing 6000-horse power each. If 
we make our engines for the ‘‘ forty knotter” of double the power, 
i.¢., 12,000-horse—and it would be almost impossible to make them 
larger for want of head-room, and having to keep the cylinders low 
for safety from shot, &c.—we then have three sets of engines, 
developing 36,000-horse power combined; but there is a difliculty 
in placing the propellers, and it is questionable if more than two 
propellers are of any use. If the engines can be enlarged to 
18,000-horse power each, the question arises, Is it possible, with 
a limited diameter of screws and number of revolutions—which 
would not exceed 100—to obtain the effective thrust = to 18,000- 
horse power? And also, What pitch would such a screw have to 
drive the ship at forty knots? These and other questions await a 
satisfactory solution, and I confess they are beyond me. If Mr. 
Hurst or Mr. Paulson is dissatisfied with the caseasI have here stated 
it, it remains for them to give a practical solution to the question 
giving us weights and number of boilers, quality, weights, and 
dimensions of engines, and diameters and pitch of screws, &c, In 
conclusion, if they work this out, I think they will prove what I 
said at the first discussion of the subject—that “ having placed 
their boilers, engines, and coal-bunkers, there will be no room left 
for seamen and other necessaries.” Robert G. BLEAsBY. 

Marchmont-street, Russell-square, 

W.C., May 14th. 


COMPARISON OF LOCOMOTIVES, AUTOMOTORS, AND TRAM-CARS 
WORKED BY STORED-UP ENERGY. 


Sirn,—The mathematical reasoning, from the jurors’ report on 
the Antwerp trials of mechanical traction for tramways, has a 
tendency to obscure the very point at the outset, which in the end 
it intends to prove, viz., the superiority of automotive or self- 
propelled cars over those drawn by separate 1 tives. The 
report says:—‘‘In calculating the weight Q of a locomotive which 
has to exert on the periphery of the driving wheel an effort E, the 
adhesion must, first of all, be taken into account. In fact, if a be 
the coefficient of adhesion in the case of a motor which is sup 
to utilise the whole of its adhesion, the lower limit of the weight Q 
will be given by the formulz.” 

E=aQ 
E 
Q= “— 

This coefficient of adhesion, or in other words, the coefficient of 
friction between the driving wheels and the rails varies consider- 
ably, according to the kind and nature of the surfaces in contact. 
In dry weather the adhesion is much greater than in wet weather, 
when the rails and wheel tires are greasy; therefore we have to 
adopt in our calculations a low coefficient and provide much weight, 
in order to be able to work the locomotive safely at all times. 

Again, the effort E on the periphery of the driving wheel should 
represent the initial force necessary to overcome the inertia of the 
locomotive and car. This initial force is found in practice to be 
about four times that of the tractive force when the vehicle is in 
motion. Consequently, if E and Q are of sufficient magnitude to 
insure the desired initial effect under the most unfavourable con- 
ditions, then the rest will follow as a matter of course. The term 
“‘ specific energy ” denoted by ¢ is not a happy one, and the expres- 


~ is misleading, Tramway engineers speak of “the 


tractive force” in pounds per ton—or kilograms—which is nearly 
a constant quantity for a given load, and within the moderate 
speeds allowed for street traffic. This tractive force has been 
found to vary between 25 lb. and 30 1b. per ton on level dirty tram 
rails, with the car in motion; but 100 1b. to 120 lb. per ton is 
required to start the vehicle from rest. Experience seems to 
recommend about six tons as the safe weight fora steam locomotive 
hauling a two-horse tram-car on an average tram line in towns. 
Larger cars and heavier locomotives are used on some country lines. 
The accompanying table gives the relative weights, the propor- 
tion of dead weight to passenger weight, the relative mechanical 
energy — to the driving wheels to produce a given useful 
effect, and the relative cost of fuel for the following cases: (1) A 
separate steam locomotive hauling one car; (2) an electric auto- 
motive car ing stored energy in secondary batteries ; (3) an 
electric car deriving its energy through metallic conductors :— 





sion ¢ = 





| Automo- 
| Separate tive car Electric 








locomo- with | °F with 
tive. stored up conduc 
energy. | 
Weight of empty carintons .. .. ad 2-0 20 | 2-0 
Weight of forty passengers in tons.. -,| 6 | S67) Os 
Weight of locomotive alone in tons.. .. 6°0 
Weight of accumulatorsintons .. ..| , 1°35 | 
Weight of clectric motor and gearing in) 
rrr tt eae ee “75 6 
Total weight to be propelled in tons 10°5 6°5 51 
Starting forcein Ibs. .. .. .. .. «.| 1260 7 612 
Tractive force of moving vehicle, Ibs. .. 815 190 158 
Proportion of dead weight to passenger 
ME 66.4. 0@. 24. a8, Sah oo BOSE 16:1 1°04:1 
Relative mechanical energy applied to | 
the driving wheels to produce a given 
useful effect.. .. s. +. se. «| 2°05 1°24 1 
Relative consumption of fuel if there 
were no losses in the electrical con- 
version and transmission .. .. .. 6°15 1°24 1 
Relative ption of fuel, ing 
a loss of 50 per cent. in electrical con- | 
version and transmission .. .. .. 3:07 | 1°24 | 1 








If the tramway locomotive consumes on an average 7 lb. of fuel 
per mile whilst hauling a car with forty passengers at the rate of 
about seven miles an hour, we should have an expenditure of 49 Ib, 
of fuel per hour. On the basis of the data which served for cal- 
culating this table, the tractive force—in motion—is 3151b., which 
at a velocity of 616ft. per minute gives 5°87-horse power effective 
on the driving axles, The consumption of fuel is, therefore, 
8°35 lb. per horse-power per hour. An economical stationary com- 
pound condensing steam engine of reasonable dimensions consumes 
not more than one-third this amount of fuel—of the same quality 
—consequently the relative cost for this item shows a vast differ- 
ence when neglecting the losses attending the conversion of 
mechanical into electrical energy and vice versd. 

The loss arising in the transmission of electric energy in the 
case of conductors depends upon the size and length of such con- 
ductor, whereas with secon batteries it is a constant known 
quantity. We have assumed, for the sake of 1 that this 
loss is 50 per cent. in both electric systems. e have thus a 
margin of 59 per cent, in favour of the automotive accumulator 
car, and 67 per cent. in that of the electric car with conductors. 
It is an easy matter to ascertain with the utmost accuracy the 
total efficiency of an electric apparatus, and thus modify the above 
figures accordingly, and our present object has been to render the 





comparison in a practical form. The efficiencies of dynamos, 
motors, and other apparatus would have to be very low indeed in 
order to bring the cost of fuel level with that of tramway 
locomotives, 

The work of the jury at Antwerp, although not conclusive, has 
brought the subject of mechanical traction on tramways pro- 
minently before the world, and the results arrived at cannot fail to 
command attention. Perhaps some day more extensive and more 
searching tests may be instituted in this country, and these should 
include other systems, such as compressed air, fireless engines, gas 
motors, and cable traction, all of which deserve every encourage- 
ment, A. RECKENZAUN. 
London, May 18th. 


ON THE APPLICATION OF “ BIDDER’S EARTHWORK TABLES ” 
FOR HEIGHTS OTHER THAN WHOLE FEET. 


Srr,—As many of your readers doubtless use “‘ Bidder’s Earth- 
work Tables” in estimating the quantities in cuttings and banks, 
the following note may prove of some interest and utility. 

In applying Bidder’s Tables there will necessarily be considerable 
inaccuracy should the nearest whole feet be taken for the end 
heights of cuttings and banks. Thus, if the end height for one 
lineal chain be 1°3ft. and 40°4ft., the exact content by the pris- 
moidal formula for the two sloped portions, with 1 to 1 batters, is 
1374°08 cubic yards; but if the nearest whole feet—i.c., 1 and 40 
—be taken from the table (1337 cubic yards) there will be an error 
of 37 cubic yards; and likewise for the central trapezoid, an error 
of 0°87 cubic yards for each foot of formation width. 

A nearer approach to accuracy is frequently adopted. This is to 
alter one of the end — to the nearest whole foot, and to 
increase or diminish the other height by the amount of this altera- 
tion. Thus, in the example cited, the heights would be altered to 
either 1 and 40°7, or 1°7 and 40. Then the black and red numbers 
due 1 and 40 would be taken from the tables, and increased by 
Yoths the difference between the numbers in the tables opposite 1 
and 40 and 1 and 41, or by ths the difference between the num- 
bers opposite 1 and 40 and 2 and 40, This will be found to cause 
errors of + 9°72 and — 12°58 respectively for the slope number, 
but no error in the central trapezoid. The assumption here is that 
the volume increases in arithmetic ratio; this is true for the cen- 
wets follows se sthed d as being al d 

e following method is proposed as being almost exact, an 
equally expeditious in working to the preceding :— 

By the prismoidal form volume of the 1 to 1 sloped 


portions in cubic yards = V -2 { (a +H? - HH } 
H and H! in Bidder’s tables being end heights in whole feet, let 
increments h/ and h!, less than unity, be added to each ; then 
v= {+h + H+ by - (H+ h) (HP +) | 
and by expanding and arranging, 


je ialaat 





+Hx a (22 +m) +H x (2m + i) 


22 
—— + 48 1 12 
+o {h + hh + ne} 
As h and h) have been taken less than unity, their squares and 
products are still less, so that the third and last underlined 
member of the equation can be neglected. The second underlined 
member of the equation will then represent the volume to be added 
for the increments A and kh! to that found in Bidder’s tables by 
taking the whole feet; and a table of the excess due to these 
increments can be formed by assigning values to / and h!, increas- 


ing, say, by tenths of feet, and calculating the amount 
(2h + h'), as under :— 
Table of Excess in Content of Slopes 1 to1 for Tenths of Feet. 


os 


27 























Height | 

excesses 0 1 2) °8 4 °5 “6 vi 3 a) “9 

in tenths. 
3 "16; °34| BS} °41 “49 57 “65 °73 “Sl $0 
2 88; 41, 49) °57 “65 “73 “81 “90 “98 1°06 
3 49 57) 65) °738 81 | *90| °98 1°06{1°14 1°22 
“4 65°73) 81) °90 98 | 1°06 | 1°14 1°22 | 1°80 1°38 
“5 81; 90 98 1°06 , 1°14 | 1°22 1°30 | 1°38 | 1°47 | 1°55 
6 “98 1°06 | 1-14 | 1°22 | 1°30 | 1°38) 1°47 ):1°55 | 1°63 | 1°71 
f 1°14 | 1°22 | 1°80 | 1°88 | 1°47 | 1°55 | 1°63) 1°71 | «1°79 | «1°87 
8 1°30 | 1:88 | 1°47 | 1°55 | 1°68 | 1°71 1°79 +=1°87 | 1°96 | 2°04 
9 147 | 1°55 | 1°63) 1°71 |: 1°79 | 1°87 «1°96 §=—2*04 | 2°12 | 2°20 





To apply the above table, find Bidder’s slope number for end heights 
in whole feet, and having multiplied the whole feet in each height, 
taken ———- by the number found in the table, at the inter- 
section of its decimal in the vertical column and the decimal 
belonging to the other height in the top line, the three are to be 
added together. For example, with end heights of 1°3 and 40°4, 
Bidder’s black number for 1 and 40 is 1337; then multiply the first 
height 1 by 0°81, the number at the intersection of 0°3 in the 
vertical column and 0°4; and 40 by 0°90, the number at the inter- 
section of 0°4 in the vertical column, and 0°3 thus :— 

1337 + 1 x 0°81 + 40 x 0°90 = 1373°81. 
This differs by only one quarter of a cubic yard from the exact value. 

The greatest error caused by neglecting sq’ duct 


and p of 
h and hi is when both have values of 0°9 = 





[3 x ‘81] = 2 cubic 
yards nearly; but this can be considerably reduced. For instance, 
if the heights were 1°9 and 40°8, find the slope number for 2 and 41 
and deduct therefrom the quantity due to the difference between 
09 and 0°8 with unity, that is, 0°1 and 0°2 thus:— 
1440 - é x 0°33 + 41 x 0°91) = 1422°53, 

giving almost no error, as against nearly two yards if 1 and 40, 
with decimals 0°9 and 0°8, were used. 

The formula for the central trapezoid in yards is V = i 
[H + H"]; as before, add increments h and h! less than unity, then 
V= a (H + H®] + 7 [A + h], the following table gives values 
for the last member, and h! increasing by tenths of feet. 


Table in Excess in Content of Central Trapezoid for Tenths 
of Feet. 


formula stated by ‘‘Scrutator” gives the correct maximum pressure 
when there is no penetration; although the maximum pressure 
is double the statical load which would produce the same degree of 
compression if applied at once but withoutinitial momentum, By 
the inethod I have adopted, I have obtained a formulz which gives 
the maximum pressures for all degrees of penetration. Engineers 
must feel very much obliged to Mr. Nicolson for atiempting the 
solution of the problem in the Cambridge examination paper. I 
think, however, I shall be able to convince Mr. Nicolson that 
his solution is erroneous, and that engineers may be pardoned if 
they come to the conclusion that some modern mathematicians do 
not digest very carefully the matter they send to the public press. 


If a perfectly inelastic body of mass moving with a velocity 


V strikes another perfectly inelastic body of mass ”, free to move 


in the direction of impact, then if that direction passes through the 
centre of gravity of the body at rest, the two bodies will move 
after impact in the same direction with a common velocity V given 
by the equation of relation v (W + w) = V W, as stated by Mr. 
Nicolson. The pile, however, is not free to move, and the com- 
mon velocity of pile and monkey, when the latter is brought to 
rest, cannot exceed the velocity of penetration at that instant. 
Whether or not this velocity is zero at the same instant will 
depend entirely on the nature of the resistance offered to the 
bruising. In any case, since the common velocity of the pile and 
the monkey, according to Mr. Nicolson’s own statement, must 
have been gradually acquired, some of the penetration must have 
been produced during this interval, and therefore the whole work 
of penetration cannot be equal, as stated by Mr. Nicolson, to the 
work stored up in the pile and the monkey at the instant the 
velocity of the monkey relative to the pile becomes zero. 

If Mr. Nicolson’s proof were correct, we should, in fact, be able 
to calculate the penetration of the pile at the instant the relative 
velocity of the monkey and the pile becomes zero from the observed 
extent of the bruising. In strict accordance with Mr. Nicolson’s 
own statement, the veledily v of the pile must have been gradually 
acquired, and therefore the pile must in the interval = have moved 

. = & x ~ = v a 
through a space Vo 9V 
Nicolson’s calculations, penetration must necessarily in all 
cases take place during this interval. Also, since the work 
expended in producing the penetration sv is equal to the work 
stored up in the monkey at the instant of impact minus the work 
stored up in both monkey and pile, when the relative velocity is 
Zero, VizZ., 


In accordance, then, with Mr. 


(w < Ns ee @ v2. 

Ww 29 Wtw 2g’ 
it follows that when the resistance of the earth is uniform, the 
total penetration of the pile must be equal to— 

Ux w = w 
gy + Wag - Ws Ww ret 
which must be less than x unless the factor by which it is multi- 
plied is equal to or greater than unity i.e, unless w = 0. 
Jortiori, when the resistance of the pile varies with the penetration, 
that penetration must always be less than the extent of the 
bruising. WILttam DonALpson, 
2, Westminster-chambers, London, 
May 19th. 


[We can insert no more letters on this subject.—E.j. E.] 








THE BLACKPOOL ELECTRIC TRAMWAY. 

Str,—My attention has only now been called to the letters in 
your issues of the 30th ult. and 7th inst. ve the ‘‘ Blackpool Elec- 
tric Tramway,” and I beg to thank the writer of the first for his 
able criticism and many suggestions. If he will favour me with 
his name and address, I shall be glad to show him how in the 
spring of last year I designed and patented methods of carrying 
out the ideas he mentions so far as they are applicable. I also 
wish to thank the writer of the second letter, and to confirm his 
remark respecting ‘‘ rigid attachments ” of the ‘‘ collectors ” to the 
cars. I tried them in my first experiments, and they failed. I 
will not say it is impossible to use a rigid attachment, but I can 
assure the “‘ Borough Surveyor ” that one of the secrets of success 
is a flexible collector flexibly attached. M. Horroyp SMIrH. 

Halifax, May 11th. 








OF QUAY 
ERDAM.* 
By H. A. VAN YSSELSTEYN. 
THE increase in the shipping at Rotterdam made extension of 
uay-room necessary. In 1852 a beginning was made in widening 
the Boompjes quays by building a wall in front of the then existirg 
one. For the sake of economy, the usual pile foundation was 
dispensed with and instead of it arubble-mound of basalt was made 
up to low-water level, and a brick wall erected on this at a cost of 
£8166 for a length of 750 metres. The work was situate on the 
concave side of the river bend, and rested on a stratum of about 
16 metres thickness of bog; before it was completed a length of 
70 metres slipped into the river. The repaired piece was built on a 
pile foundation which, however, could not be driven to satisfaction 
through the remains of the former riprap mound. The whole of 
this work continued to settle and lean outwards, till in 1882, when 
part of it fell over, a beginning was made with the total renewal. 
This new wall stands from 7 to 16 metres in advance of the old 
one on a continuous pile-foundation. The piles are driven through 
the slope of the existing rubble mound which prevents under-scour. 
The floor, supported on piles 1 metre apart centre to centre, is from 
10 to 18 metres wide, lies 70 centimetres—2ft. 4in.—below mean-water 
level, and carries on its outer edge the quay wall. The great depth 
of water just outside the new work precluded the use of a coffer- 
dam, and a sort of diving-bell was resorted to for the construction 
of the timber floor and foot-courses of the wall. The bell is a 
rectangular box of wrought iron, 44ft. by 22ft. in the clear inside, 
and a clear height of 7ft. 8in. The walls are double, the web-plates 
being 16in. apart. The weight of the bell itself is 70 tons, and 
ballasted with 116 tons, or together about equal to the weight of the 
water displaced at a draught of 4ft. When a greater submergence 
is required the double sides are filled with water t to an 
additional weight of 32 tons, and tanks placed on the top can con- 
tain another 118 tons of water. 


THE CONSTRUCTION WALLS AT 
ROTT 




















| 
Height} | | | | | 
excesses} ‘0; ‘1/| ‘2/ °3 4 e; 7 8 9 
in tenths. | | | 
, ion ae | | 
2 | 2] -4! +5] 
3 | -4] -B] <6] °c? 
4 =6| 5] 6! °F] 8 1 10 
5 6) °7) -8]30 | 1a | 12 | 
6 7] 8/10/31 | 12 | 18 | 15 
“7 *8 (1:0) 1-1/3 | 18 | 15 | 16 | 17 | | 
8 | 20/12/18 /2-3 | 15 | 16 | 17 | 18 | 19 | 
‘9 [22] 22/18/15 | 16 | 17 | 18 | 19 | 21 | 22 








To use this table, find Bidder’s red number for end heights in 
whole feet; add the number found at the intersection of the 
decimals ; thus with 1°3 and 40°4 + - 50°1 + 0°8 = 50°9. 

May 18th. ©. E. Q. 





PILE DRIVING. 

Srr,—I am obliged to “‘Scrutator” for pointing out that the 
72,000 means tons not pounds, and admit that I ought to have 
ascertained this by actual evaluation of the formule. I have solved 
the problem by a totally different method, and find that the 





The air pumps are driven by a 5-horse power portable engine 
fixed on shore, and coupled to the bell by means of cast iron pipes 
and india-rubber hose. The ballast tanks are filled from the 
service-hydrants of the town supply. The work for which the bell 
is intended is: first, the clearing away of the old work below low- 
water level; secondly, the fixing of the timber floor over the piles 
after these are driven, and the laying of the lower courses of the 


wall. 

After the old work has been cleared away down to low-water 
level the caisson is floated light over the desired spot, then 
grounded by allowing some air to escape, at the same time filling 
the water ballast tanks; after grounding air is forced in again 
before the men enter. Although air-locks are provided for taking 
materials in and out, these are seldom used; timbers and other 
objects are mostly brought in by passing them in under the sides. 
The bell was made by John Cockerill and Co., of Seraing, for £2500. 
The walls now under construction consist of columnar basalt in 
Portland-cement mortar up to mean high-water level. Above this 
the facing is of basalt with a backing in brickwork. The average 
cost per lineal metre is 650 florins—about £48 per yard. 


* “ Proveedings ” Inst. Civil Eng. from “ Tijdschrift van het Koninks 
lijk Instituut van Ingenieurs,” 
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REFRIGERATING AND ICE-MAKING MACHINERY. 


For description see page 394,) 
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TO OORRESPONDENTS. 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*.* All letters intended for insertion in THRE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith.» No notice whatever will be taken of anonymous 
communications. : 

*,* We cannot undertake to return drawings or manvscripts; we 
must therefore request correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

F. W. P.—The book is not, we think, sold, Write Mr. Waddell, Tokio, 

A Macurinist.— Thanks for your letter. We shall consider your suggestion. 

G. F.—The question of providing a sufficient number of seaworthy ships’ 
boats rests with the Board of Trade. The publication of your letter would 
be mere waste of space. 

Friction.— There is no trustworthy information available concerning the 
loss by friction in screw gearing. It is generally put down at 30 per cent , 
but we believe that this estimate is far too high. 

LancastRian.— We cannot answer your question without further particulars. 
Are your cranks to be at right angles or not? Meanwhile we beg to refer 
you to Mr. Cole's paper read before the Institution of Naval Architects, an 
abstract of which you will find in Tug Enoineer, page 334, 

Cottier — You have omitted the most important information. Whereabouts 
in the stroke do the engines stick? It is also desirable that we should know 
something of the way in which the engines drive their load. Is the crank 
shaft geared to the barrel? Is there a link reversing motion? Give full 
particulars, and we will endeavour to advise you. 

A Warersipg Crane.—You should complain to the makers of the valves. 

here is reason to believe that the wearing surfaces are too small, A 
lubricator might be used of the kind fitted with a screw and a piston, so 
that the oil would be forced down on the face. We should advise you to 
make trial first of a miature of blacklead and tallow, worked up into an 
ointment, and smea on the valve face. Try thisand let us know the 
result, Use about half and half by weight blacklead and tallow. The 
blacklead used for cleaning stoves will answer. 











TEMPERING DIES, 
(To the Bditor of The Engineer.) 

Srr,—I shall feel very teful if any of your readers can help me in 
the following matter :—I have lately had occasion to Gwe a number of 
dies for punching with, also a few cutters; and I find, notwith- 
standing the t care in heating them, both in forging and tempering 
they are very le to become cracked in the tempering, and to —_ them 
in oil does not make them hard enouyh for the I them. 


If any of your readers could tell me how to prevent or the name of 
any book that would be of use, they will greatly oblige a 
lasgow, May 13th. BLACKSMITH. 
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MEETINGS NEXT WEEE. 
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OUR COALING STATIONS, 


WE were, we believe, the first to call attention to the 
imperfect condition of defence in which the coaling 
stations in our colonies are left. Our statements so made 
were not long in finding support from other quarters, 
and the result has been, as our readers are aware, that 
practical steps have been taken to give effect to the 
recommendations we then advanced. There has hitherto 
been apparently a unanimous acquiescence both by our 
colonists and those interested who are resident in this 
country, in the resolutions which were taken on this sub- 
ject, and we are the more surprised therefore to find that 
so eminent an authority as Sir E. J. Reed has but lately 
thought proper to cast a doubt upon their propriety and 
on the advisability of proceeding further with the works 
of defence which are, in some cases, already considerably 
advanced. A question was put in the House of Commons 
only lately relative to the progress which has been 
made in this direction, and during the discussion which 
ensued, Sir E. J. Reed took what appears to us to be the 
extraordi step of condemning any further expenditure. 
We may with advan consider the grounds upon which 
a gentleman, whose opinions upon all matters relating to 
naval concerns are entitled to so much weight as are 
Sir E. J. Reed’s, deemed it desirable to express such con- 
demnation, 

The question of providing adequate means of defence for 
those stations upon which the supply of coal to our various 
squadrons must in time of war be dependent, has long 
been before the public. It has been discussed many times 
over, both in the columns of the public press, by our pro- 
fessional and scientific societies, and in Pa Houses of our 
Legislature. We cannot call to mind that on any of these 
occasions there has been found anyone to cast a doubt 
upon the necessities which our great Imperial responsi- 
bilities have cast upon us. But at the eleventh hour, when 
much money has been spent and much progress made 
towards the end which all have united in considering 
desirable of attainment, we have an authority of the 
standing of Sir E. J. Reed pronouncing that the whole of 
the proceeding has been, and is, a mistake! We confess 
that we cannot see that the grounds stated by that gentle- 
man for such an opinion are in any way tenable. Fie has 
asserted that long before the defence works in p 
or in contemplation at our coaling stations are Sa. 
the use of coal as a fuel will have become obsolete—that 
it will, in fact, have been superseded by the employment 
of liquid fuels, and that therefore defences for the object 
named will be useless, We can find no justification for 
such an ment. Let the fuel of the future for our 
steamships be what it will—and we are not now concerned 
to support or refute Sir E. J. Reed’s prophecy on this 
point—it is certain that stores of it must rovided at 
numerous places. We assume that the late Naval Con- 
structor considers that our ships will be able, should liquid 
fuel be finally adopted by them in lieu of coal, to carry a 
sufficient quantity to enable them to make through jour- 
neys, without calling in to fill up as at present. Such a 
position is not fully obvious even as the 
of mail, or even purely mercantile steamers; but oe 
with this point need we at present concern ourselves. It 
is as our fighting ships in commission in distant 
quarters of the globe during a time of war that we have 
to consider this question. 

We will suppose that, under such conditions, a superior 
or even only equal, force of a hostile Power is contesting 
with ourselves the seas in which our fuel supply ports are 
situated. The scattered dominions of our po empire, 
and the necessities of defence they impose, must altogether 
prevent any admiral from keeping his ships together as a 
united fleet. To fulfil the services demanded of him 
he must detach vessels singly or by twos or threes, What 
ne is there that an enemy shall not be in superior 
orce at intermediate points, and be able to stop the resort 
of isolated cruisers to a particular fuel port? ere would, 
under such circumstances, be no help for it but to extend 
the journey to some port still further distant. How can 
we be certain that even the resources of stowage for liquid 
fuel will not become exhausted before the lengthened 
journey can be accomplished? This is but one of the 
many contingencies apparent under which even the power 
of carrying a sufficient supply of that material may prove 
to be inadequate. Space does not admit of our considering 
all such possible contingencies, but we think it must be 
evident to thinking men that we can look forward to no 
period at which, during time of war, it will be possible for 
our steamers to keep the seas without resorting to ports to 





fill up with fuel. Hence there must be such ports, and 
that necessity admitted, it equally follows, from all that 
has been spoken and written on the a during the 
past few years, that they must be defended. 

We may set aside the question which might be raised on 
Sir E. J. Reed’s argument as to whether the number of 
our coaling stations may be safely reduced; but it is im- 
a to help seeing that during the exigencies of war- 
are the more of such places of resort that are available 
the greater will be the strategic advantage possessed by an 
admiral who has to direct the movements of our fleets, or 


; | detached squadrons or vessels. The more we consider Sir 


E. J. Reed's argument the more illogical we deem it to be. 
Granted that liquid fuel is more readily transferrable from 
one ship to another than is coal, who can be sure thata 
vessel able to afford a supply can always be met with? 
They must always be met with at determinate points, and 
whatever may be the nature of the fuel, those points of 
rendezvous must be defended. From such a conclusion 
there can be no escape, and we have besides to deal with 
facts as they exist, and not upon problematical assumptions 
such as that put forth by the member for Cardiff. 


TORNADOES, 

ToRNADOES, or, to speak more accurately, whirlwinds, 
have within the last few weeks exerted their peculiar 
powers with unusual violence. Full particulars of the 
destruction wrought by one in Spain are only now 
reaching this country. In the United States it is held 
that the tornado which on the 14th of April ravaged the 
districts of St. Cloud and Sauk Rapids in Minnesota, was 
the most violent on record. It is thus described by Mr. 
H. C. Hovey, who being at some little distance from its 
path, saw what took place, escaping unharmed :—“ During 
the day aremarkably high temperature had prevailed for 
the season, the mercury rising as high as 80 deg., and the 
air was sultry and oppressive. At three p.m. observers 
saw dark banks of struggling clouds overhanging the ridge 
that in ancient times used to be the river limit, and there 
were apprehensions of impending danger. Suddenly the 
clouds to revolve, while sharp points shot downward, 
until a whirling funnel-shaped mass was formed above a 
basin amid the hills that seems to have furnished the 
cradle for the ensuing tornado. Its first condition was 
undoubtedly that of a simple whirlwind, having a diameter 
of about 1000ft., which uprooted or twisted off nearly 
every tree in its circle, overturned the monuments in the 
adjoining Masonic cemetery, and tore up the boulders 
from the ground. Thence it moved slowly and majesti- 
cally along, at the rate of about twelve or fifteen miles an 
hour, but with an inconceivably rapid rotary motion upon 
its vertical axis, confining itself for some distance toa path 
hardly more than 150ft. wide. The [ prpeanay: display 
of flaming colours against a background of sooty blackness 
was very impressive and wonderful. Hundreds of people 
took timely warning and got out of the road of the moving 
column of cloud, whose general trend was towards the 
north-east. Having wrecked the Catholic church on 
Calvary Hill, and also several farmhouses, it entered a 

rtion of the city of St. Cloud mainly occupied by 
item whose frame cottages were strewn over the 
plain indiscriminately, leaving nothing but the cellars to 
mark the site of the houses.” 

Mr. Hovey goes on to describe at considerable length 
the havoc wrought by the whirlwind in its course. 
“Putting together the testimony of various observers 
stationed at different points, the width of the tornado’s 
track must have varied from 100ft. to 1000ft.; its entire 
duration must have been rather less than one hour, linger- 
ing but a few moments in any one locality; and the entire 
distance traversed by it, from the starting point south-east 
of St. Cloud to the point where it burst in a heavy rain- 
fall, considerably north-east of Rice’s station, was about 
thirty-five or forty miles. The total loss of life thus far 
reported from all points was about ninety individuals, and 
about twice that number injured. The sum total of pro- 

rty destroyed could not have been less than £80,000.” 
Each storms are by no means rare. Lieutenant Finley, 
indeed, has written a book entitled “Six Hundred 
Tornadoes,” and giving more or less precise accounts of each. 
It is not too much to say, however, that no explanation 
worth the name has ever been givenof their cause; and there 
is little reason to doubt that a great deal of misapprehen- 
sion exists concerning them. The received idea is that a 
volume of air has a violent whirling motion im d to it, 
and that the wind thus produced does all the mischief. 
This appears to us to be very inconsequent reasoning. We 
all know that a volume of air left to itself has no power of 
movement whatever. It is certain, therefore, that some 
external cause, force, or influence must operate on the 
atmosphere in order to set it in motion. y should this 
force operate only on the air, and not on other natural 
objects? Let us pause and endeavour to ascertain what 
this force is not. is is the very first step to be taken in 
clearing the way to an inquiry intended to settle what the 
cause 7s—a point, however, concerning which we may say 
at the outset we have no positive information of any kind 
to make known. 

The ordinary theory of the cause of winds is that they 
are due to differences of pressure in the various parts of the 
great atmospheric sea surrounding this globe to a depth of 
many miles, These differences of pressure are brought 
about by expansion due to the sun’s heat, and to the presence 
or absence of aqueous vapour in the air. Thus a column 
of air saturated with moisture is lighter than a similar 
column of dry air. When saturation takes place ina given 
locality the barometer falls, and air rushes in from all sides 
to equalise the pressure, and we have as a result winds, 
This is a very pretty theory, and no doubt it does account 
for gentle breezes, and even for moderate winds. But it 
totally fails to explain more violent atmospheric disturb- 
ances. Let us say that in a large district, with Stafford- 
shire for its centre, the barometer stands at 29in., while in 
a district surrounding Paris it stands at 3lin. The air 
should then blow from Paris towards Staffordshire. Now 
we have only to look at any meteorological chart with 
isobars laid down on it, to see that the wind does not 
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invariably blow from the high to the low barometer. It 
sometimes does the very reverse. But putting this on one 
side, we know that violent winds occur, the rapidity of 
movement of which cannot be explained by the difference 
in heights of the two barometers. Storms blow when the 
difference of pressure in two places cannot exceed lin. of 
mercury, or, say, half a pound on the square inch ; and 
bearing in mind that there is no such thing as a strict 
line of demarcation between high-pressure and low-pressure 
area, it is very difficult to see how this can explain the rapid 
motion acquired by the air. The variation in barometric 
heights again is entirely incompetent to account for gusts. 
We are all familiar with the fact that the speed of the 
wind on some days is very constant, while on others it is 
very variable. At one moment it will fall almost flat 
calm, at another it rattles our doors and windows, and 
sets our slates flying. Has any one of our readers asked 
himself why the wind blows in gusts? In some places, 
notably on the coast of Florida, the wind will blow with 
absolute steadiness every day for months in one direction. 
We have all heard of the land breeze and the sea breeze of 
tropical climates, which are quite steady and due to very 
small differences of pressure caused by the heating action 
of the sun during the day and the withdrawal of that action 
at night. But there are winds of all kinds, steady and 
unsteady. The height of the barometer, again, can have 
nothing to do with squalls. In calm weather a little cloud 
will arise, and come down borne on a small mass of air 
moving ata great velocity; and woe betide the ship caught 
unprepared by a“ white squall.” The path of these squalls 
is narrow. No one knows where they come from or go to. 
Their existenge at all is enough, we think, to prove that 
simple differences of pressure—* gradients,” as the meteoro- 
logists call them—vwill not account for all the movements of 
the atmosphere; and yet science knows nothing precisely of 
any other cause that can put air in motion, save a difference 
of pressure in two portions of the atmospheric sea. How 
can differences of pressure explain the fact that there is no 
recorded instance of a cyclone crossing the equator, or for the 
fact that cyclones always rotate con to the movement 
of thesun? Thus in the Northern Hemisphere the course 
of the sun is from the east, by south, west, and north; and 
the movement of the storm is from north, by west, south, 
and east. In the Southern Hemisphere the movement of 
the sun being. from east, by north, west, and south; that of 
the storm wind is from north, by east, south, and west. 
Thus north of the equator they turn contrary to the hands 
of a watch; south of the equator, with the hands of a 
watch. We say that nothing is understood concerning the 
cause of all this, knowing that “electrical disturbances,” 
to use a familiar jargon, are said to cause tornadoes or 
whirlwinds; but this is mere assumption, and science 
has no evidence available to prove that electricity does 
cause tornadoes. It is quite true that lightning and 
thunder usually accompany them, and so does rain. No 
one has said that the rain is a cause, and there is no more 
reason for believing that electricity isa cause. It is just 
as obvious that it is an effect; and it appears that a 
precisely similar mistake is made when men assure us that 
the violence of the wind tears down houses, uproots trees, 
empties the beds of rivers, and so on. There can be no 
question that a great mass of air is set in violent 
rotation, but we also know that the cause of this rotatory 
motion must continue to act, or the air would soon come to 
rest. Its own momentum would not suffice to keep it 
going for many seconds. Indeed, this peculiar force must 
be constantly exerted to produce centripetal action. Let 
it cease for a moment and centrifugal force would dissipate 
the tornado instantaneously. Now is it not absurd to 
suppose that this force, whatever it may be, is so discrimi- 
nating that it will act on air alone, and on nothing else, 
and that all the mischief done is due to the violence of the 
wind, and toit alone? To us this appears a doubtful deduc- 
tion. No doubt the wind does act with extreme violence, 
but it is quite possible in one sense that if no air at all ex- 
isted houses might be snatched up, trees torn up by the 
roots, and fearful destruction wrought. We have to do in 
a word with vortex motion and its laws, and the action 
which takes place is really quite different from that which 
is present when a wind blows straight on end, as sailors say. 
Let us indulge in the wild hypothesis that a violent dis- 
turbance of the ether assumes the vortex character. We 
shall be told that the ether, being imponderable, cannot 
act on material substances like trees and men, and there- 
fore cannot whirl them round and round. Yet air is a 
material substance, and we have yet to learn that the ether 
can pick and choose what it will act on. Therefore it 
may, we think, be taken for granted that it is not the air 
alone that does mischief in a tornado, but that trees, 
houses, and men are exposed to the action of the same 
mysterious force that operates upon the atmosphere. The 
tornado, or whirlwind, and the cyclone are alike manifes- 
tations of that astounding and mysterious agency which 
constantly tends to make matter move in circles. We 
see it in the whirl of the planets round the sun, in the 
steam rings from an exhaust pipe, in the drop of coloured 
water descending through a clear fiuid. The ancient 
Egyptians were said to use a coiled snake with his tail 
in his mouth as the emblem of eternity. Is it not more 
likely that they employed it to denote their cognition of 
that mighty law of rotation which pervades all space and 
all time. When the cause of this law has been deter- 
mined, nature will have few secrets left undisclosed. 


TNE DISMASTING OF SAILING SHIPS. 

Tue frequency with which, during recent years, serious 
damage has been sustained by the masts and spars of iron 
and steel sailing ships is a subject calling for careful atten- 
tion on the part of shipowners, shipbuilders, and under- 
writers. Cases of dismasting are becoming matters of 
common occurrence, and to such an extent is this form of 
casualty being experienced that comparatively little notice 
is now being taken of it. Unless the subject is speedily 
taken under serious consideration there will be a danger 
of dismasting being looked upon as almost a matter of 
course, rather than a comparatively avoidable class of 
disaster. If loss of property were the only consequence of 





loss of masts and spars, the case would be sufficiently 
serious; but when it is remembered that human life is 
sometimes sacrificed through the same cause, it surel 
behoves all concerned to seek for the reasons which shall 
explain the greater frequency than formerly of cases of 
dismasting. 

The great increase in the number of mercantile vessels 
afloat which occurred between the years 1879 and 1883 
will, of course, account to some extent for a greater 
frequency of casualties upon the seas of all kinds. But 
then that increase did not consist of sailing vessels, but of 
steamers. The sailing tonnage of the country steadily 
diminished during many years, and although the rate of 
diminution has recently received a check, it is only reason- 
able to suppose that with the first revival of trade, steam 
tonnage will recommence to displace sailing tonnage at the 
same rate as before. During the last year or two an impetus 
has been given to the building of sailing ships as compared 
with steamers; simply because in dull times like the 
present a sailing ship can just make a profit while a 
steamer would work at a loss. This is largely due to the 
preference shown by merchants for sailing ships, because of 
the fluctuations in value which a cargo may unde 
during the period of transit. But although the production 
of sailing ships has thus received a little encouragement, 
the tonnage built has not much if at all exceeded that lost 
during the same time. Nor is it probable that the number 
of sailing ships has been increased, for the new vessels 
average a larger tonnage than those which have dis- 
appeared. The frequency of dismasting accidents cannot 
therefore be explained by a greater number of sailing ships 
being afloat. e cause must be sought elsewhere. Now 
there are four conditions which may be advantageously 
inquired into in order to discover the cause of a vessel 
being dismasted, viz.:—(1) The stowage, and therefore the 
stability of the vessel ; (2) the strength of the masts and 
spars; (3) the materials and arrangements of the rigging ; 
(4) the skill of the seamen in charge. 

It is to be feared that in these days of hurry and quick 
despatch as much care is not taken in loading as formerly, 
when more time was given for getting the cargo into a 
vessel, The stevedore has now-a-days very often to work 
from hand to mouth, without knowing either what is to go 
into the ship or when it will come alongside her. He has 
often to put the cargo into the hold in the order in which 
it arrives, without due regard to the uirements for 
proper stability and easy sea-going qualities. Hurry is 
the curse of the second half of the nineteenth century, and, 
unfortunately, the tendency of keen competition seems to 
be in the direction of stil! less painstaking care in loading 
— as in other and less important matters. 

here are no reasons for supposing that the iron and 
steel lower masts of modern sailing ships are, when honestly 
made, less strong than the wood ones which were formerly 
in use, or than the iron masts of a few years ago. When 
new, the built wooden masts put into large ships were 
undoubtedly very strong; but then they were liable to 
decay, and from that species of danger an iron or steel 
mast is exempt. Dismasting was at one time often trace- 
able to decay of the masts; but that cause may now be set 
aside. The scantlings for iron lower masts now in vogue 
are doubtless sufficient, but that the masts may be trust- 
worthy the work in them must be sound. It is very 
much to be feared that the modern practice of fitting 
butt straps on the outside of the mast, although 
structurally desirable, yet offers an inducement to 
neglect fitting the butts with the same care as was taken 
when the straps were on the inside of the mast, and the 
butts, therefore, always visible. Working by the piece, 
too, leads to unsatisfactory results, especially in regard to 
the soundness of welds in the smith’s work. A flaw or 
defective weld in an eye bolt or shackle, which no inspec- 
tion, however minute, could detect, may lead to the entire 
dismasting of a ship. How important, then, is it that 
such work should be carefully done by a conscientious and 
skilful workman, who is influenced by no inducement to 
hurry through and scamp the job. The sizes of plates 
and angle bars usually employed in the construction of iron 
and steel lower masts are sufficient for the production of 
spars much stronger and far more durable than were used 
by our grandfathers; but yet our ships get dismasted with 
a frequency such as has hitherto been unknown. It is 
doubtful whether any reasonable increase in the scantlings 
will meet the case. What we want is honest workman- 
ship, and to secure that there should be no induce- 
ment offered to the workman for hurrying —— his 
work, and thereby doing it badly. This is especially the 
case in re to smiths’ work, upon the soundness of 
which so much depends. Iron and steel topmasts might, 
rhaps, with advantage be made stronger hun at present 

y the addition of stiffening angle bars on their inside. 
The majority of recent accidents by dismasting have been 
attended or preceded by broken topmasts; and although 
this may be accounted for in many other ways, yet there 
is little doubt that the masts themselves were unduly slight. 

But while the smith’s work of lower masts and the 
scantlings of topmasts call for attention and improvement, 
there is much more room for amendment in regard to the 
rigging of sailing shi The primary cause of most recent 
dismasting cases will probably be found in deficiencies 
either in the material or mode of rigging. A modern 
sailing ship starts at a disadvantage when compared with 
her wooden predecessors in regard to the support which is 
afforded to the masts by the shrouds. Not only were the 
old vessels broader than modern craft of the same tonnage, 
but the breadth available for the spread of the shrouds 
was increased by fitting channels on the sides. By this 
means a wider base was given to the rigging than is now 
possible with narrower ships and chain plates fitted on 
the inside of the sheer-strake. The angle of support 
afforded by the rigging is consequently less than formerly, 
and by so much is the possibility of damage to the masts 
and spars increased. 

The use of wire rigging has not been attended with all 
the advantages which were expected of it. At first the 
wire ropes supplied for the purpose were all that could be 
desired; but competition in prices has done its work in this 





branch of industry as in others, so that now there are 


inferior qualities in the market, which are often used by 


builders who are building a low-priced ship. The chief 
defect of the low-classed wire rope is found in the readi- 
ness and extent to which it will stretch. This is not due 
to ductility of the wires, but to looseness of twisting and 
to the presence of an unduly large hempen core at the 
centre of the rope. The diameter of such a rope affords 
no criterion of its tenacity, as it may be made of fewer 
strands than a good wire rope of smaller size. Much of 
this inferior wire rope is now prey Sass for rigging 
purposes, and in this fact may seen one very 
potent factor in bringing about dismasting casualties, 
The task of rigging a ship is evidently one demanding 
great care and conscientious attention; but yet such work 
is commonly sub-let to the lowest bidder. So eager are 
riggers for work in dull times such as the present, that 
they will under-bid each other to such an extent as to 
leave no profit to the one getting the job, should he do it 
as it ought to be done. One consequence of this is seen 
in the frequent neglect to properly beat down the shrouds 
upon the bolsters at the mast-head. Combined with the 
inherent stretching qualities of the wire of which the 
shrouds are made, there results a commonly mani- 
fested tendency for the shrouds and standing rigging 
generally to slacken directly the vessel gets to sea. ow, 
until the last ten years, the shrouds were attached 
to the chain plates by means of hempen rope lanyards 
passing through dead eyes. Whenever the rigging 
stretched, and consequently became slack, the lanyards 
were set up. But the hempen lanyards were, to some 
extent elastic, and thereby they relieve the shrouds of 
stresses which might otherwise have stretched them. 
Rigging screws have now taken the place of the old- 
fashioned lanyards, and although the new contrivance 
affords greater facilities for tightening up the rigging than 
did the old one, yet it is altogether wanting in that elas- 
ticity which was so conducive to the endurance and 
efficiency of the standing rigging under the old system, 
Moreover the greater aeons | for tightening the rigging, to 
which allusion has been made, seems to be turned into one 
of the most serious sources of disaster. Nothing is easier 
than to put a lever into a hole in the side of the tube of 
a rigging screw, and therewith heave it up; and yet unless 
this be done with judgment and caution, it would be better 
far that the whole rigging were slack. For by unduly 
tightening one shroud or k-stay as compared with its 
fellows, the stress which should be shared by all is brought 
suddenly to bear upon one wire rope. Should that rope 
break, which it is very likely to do, then there are fewer 
shrouds and back-stays left to do duty; and in that way 
such disasters as are being considered very commonly take 
lace. 

. The rigging screws—or rather the tubes in which they 
fit—are often very short, thereby allowing but a limited 
travel or drift, and consequently affording a capability of 
overtaking only a portion of the stretching which may 
take place in the wire rigging during a voyage. The 
tube in question is actually an elongated nut with a screw 
fitting into it at both extremities of the hole. Half the 
length of the tube or nut is, therefore, the amount of 
stretch which can be taken up, and as the tubes are fre- 
quently no more than 14in. to 16in. in length, it is quite 
clear that they are not equal to overtaking the undue 
stretch of an inferior wire rope. So long as this class of 
rope is employed, and the same carelessness is practise: 
in fitting the rigging at the mast-head as that to which 
reference has been made, it is obviously prudent to 
increase the length of the tubes to the rigging screws. 
Under any circumstances, indeed, an increase in their 
length seems desirable, especially in those for top-mast and 
top-gallant backstays, which being so much longer than 
the shrouds, are therefore likely to stretch more. 

The extra weight carried by the top-mast in the form 
of a second top-gallant yard—such as is required when 
double top-gallant sails are fitted—is a source of danger 
to those masts which can only be provided against by 
fitting additional backstays. The tendency is everywhere 
to diminish cost of maintenance, whether it be in regard 
to ships or any other class of property. The reduction in 
the number of the crew, rendered possible by the use 
of double top-sails and top-gallant sails, offers a strong 
inducement for shipowners to adopt these arrange- 
ments of rigging in their ships; so that we have 
overburdened masts and inferior wire rigging, and, 
at the same time, fewer seamen to cope with the dangers 
attendant upon a sudden squall or continued bad weather. 
Added to all this, the seamen now to be found in our mer- 
cantile marine are, as a body, far inferior to any that ever 
before sailed in British ships. No means have been afforded 
for the proper training of mercantile seamen since the 
abandonment of the cere mane system, and the crews 
of merchant ships now largely consist of foreigners. e 
development of steam navigation has necessarily tended to 
interfere with the training of seamen ; and it is not con- 
sidered essential that masters of steamers should first learn 
the art of seamanship in sailing vessels. It seems, there- 
fore, that stowage, workmanship, material, and seamen are 
often not of the best in sailing ships, but rather of a 
contrary character. Hurried loading, piece-work prices, 
cheap navigation, economical working, and the other con- 
sequences of competition, all seem to co-operate in bringing 
about disaster by dismasting. What is to be done, an 
what hope is there of amendment?’ Underwriters are 
beginning to feel the pinch, and to trace the quarter from 
whence it comes. Premium rates for certain classes of 
shipping property will therefore rise to such a pitch that 
the owners of that property will doubtless find it to their 
advantage to pay a better price for their ships and expend 
more upon their navigation and mi ment. They will 
also, perhaps, see it to be to their advantage to shun those 
shipbuilders who make profit their sole concern, and who 
disregard the safety and efficiency of what they produce. 





AN ENGINEERING DEGREE. 
A prorosat for instituting a degree in engineering was brought 
forward last year at the meeting of University Convocation, but 
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desirable that a scientific degree suitable for engineering students 
should be instituted by the London University.” He said the 
engineering profession had become most important, and it was 
recognised more and more among engineers that some scientific 
education was becoming more and more necessary. There were 
now recognised schools of engineering in many Universities. A 
school of engineering had been established in Cambridge, and only 
last week it was decided that the subject was of sufficient import- 
ance to have a tripos to itself. Mr. W. L, Carpenter, B.A., B.Sc., 
seconded the resolution, which was carried, as was also another ap- 
proving of the provisional scheme drawn up by the Annual Com- 
mittee. The Committee obtained outside information and opinion 
on the matter from the principal teachers of engineering, and 
especially from those in colleges affiliated to the London Univer- 
sity. Degrees in engineering are granted by the Universities of 
Dublin, Glasgow, Edinburgh, the Royal of Ireland, the Victoria, 
and the St. Andrew's, At Cambridge a degree is being established, 
and nearly all the teachers of engineering are in favour of a degree 
suitable for students likely to become engineers ; but in establish- 
ing a degree in engineering, one of the first questions which arise 
is, naturally, whether it could be made a professional degree as in 
medicine, and to this the whole active engineering world would 
of course emphatically answer in the negative, inasmuch as no man 
is an engineer at the end of a college engineering education, who 
can, except as an empty form, be the recipient of a professional de- 
gree. At the end of his college and technical institution course at, 
say, twenty-one years of age, a man can only say he has received 
that education which will enable him to become an engineer. He 
is not an engineer until he has been some years at work, gradually 
acquiring facility and certainty in the application of his theoretic 
training, and learning by contact with, and by doing real work, 
how very much the circumstances and conditions of works and 
materials may practically affect any engineering projects,schemes, 
and operations, Weare very glad to see in the report of the Com- 
mittee the views of the engineering profession eo well expressed as 
in the following:—‘‘ To the institution of such a degree by the 
University of London there appear to your Committee to be 
insuperable objections, Engineering as a profession must be 
learned in the workshop or office of an engineer, and it is only 
after several years of practical experience that an engineer 
masters even the rudiments of professional knowledge, Your 
Committee do not think that any certificates of such practical 
experience would form a trustworthy condition for granting a 
degree, or that the University could itself conveniently or safely 
undertake the task of estimating the value of such certificates. 
At the same time it appeared to your Committee that a scien- 
tific degree suitable for students who proposed to become engi- 
neers was desirable, and would be valued. There are now 
engineering schools in many colleges, and students in such 
schools necessarily specialise their study at an early stage. The 
existing science degrees are not suitable for engineering students, 
partly because they involve a knowledge of such subjects as 
biology, which an engineering student has not time to acquire, 
partly because they do not recognise branches of science which 
form a necessary basis of engineering practice. Your Committee 
therefore recommend that a degree suitable for engineering 
students should be instituted. They are of opinion that there 
should be two examinations for the degree, corresponding to 
those for the B.Sc. degree, and they would include the examina- 
tions in the faculty of science,” The examinations which it is 
proposed should be passed by those upon whom the degree would 
be conferred appear to include subjects which are essential to 
real engineering knowledge, and are much of the order of those 
upon which the BSc. or D.Sc, degree are granted. A degree 
would no doubt help those students who obtained it to a start 
in their career; but the question arises, are young men likely to 
be able to pass these examinations before they have reached the 
age at which the pursuit of the practical side of their education 
becomes too late, or whether they would pass them with the 
mixed system of theoretical and practical training, such, for 
instance, as that pursued at the Bristol College. The notion of 
giving a professional degree to men as proposed at Cambridge 
or at Dublin, after a college education, with some playing at work 
in College workshops, is to be deprecated. Nothing partaking of 
the character, or seeming to indicate professional standing, can 
be of service, because if given upon a college and technical school 
education, it would soon be ignored as indicating anything. As 
a student’s degree, however, it ought to be of considerable value. 
Convocation has approved the provisional scheme, including the 
suggested distinctive title of Bachelor of Mechanical Science or 
Bachelor of Engineering, and has referred it to the Senate. We 
most distinctly prefer the title Bachelor of Mechanical Science, 
because it shows that a student stands high in the science most 
necessary to engineering, and would not become useless by being 
= soon meaningless, as would Bachelor of Engineering. The 
real significance of the engineering degree would, however, soon 
settle itself. 
SOUTH DURHAM SALT BORINGS, 


Ir is some time since we have referred in THE ENGINEER to 
the progress of the salt industry in South Durham. The early 
borings on the north bank of the Tees were those of Bell 
Brothers ; but the firm is not now the only maker of salt, for 
two other firms are producing salt, and the boring of a third 
firm is now a wy | completion at Haverton Hill; and on 
the south bauk of the Tees Messrs, Bolckow, Vaughan, and Co. 
have for a little while been producing salt, and they hope soon to 
become producers at their Middlesbrough works also, The area 
of the trade is thus gradually extending, and is likely to extend, 
for not only is a large portion of the chemical industry on the 
Tyne supplied from South Durham with salt, but there is also 
being cultivated a sale toother markets. The demand for salt 
for purposes of curing and for purposes of manufacture is grow- 
ing, and its cheapness as well as its nearness to the seaboard 
enables it to command many markets. But there are difficulties 
in regard to the production to be met from time to time, and 
these affect seriously the bore holes of some of the producers, The 

life’ of a bore hole cannot be exactly defined in terms of time; 
but it is growing evident that as the salt is withdrawn, there 
are some dangers to be guarded against. There is a tendency 
in some of the bore holes for the pressure of the superin- 
cumbent strata on the part whence the salt has been liquefied to 
cause the piping to be so distorted that at times it refuses to 
act; and there are also difficulties due to filling-up of the 
tubing at several parts to be dealt with. At times these diffi- 
culties have become so great that several bore holes have been 
laid aside from work at the same period; and the experience 
which has been slowly gathered is being frequently added to. 
It is by no means easy to ascertain how these stoppages in whole 
or part will affect the output of salt: but it is certain that it 
makes an addition tothe supply from other and more trustworthy 





parts, needful from time to time, and this has had to be done of 


reservoirs for brine. But this would still be a very inadequate 

rovision, and the result will be that the boring of additional 

oles will be requisite. Indeed the opinion has been expressed 
that there should be a reserve of twenty per cent.—that the 
capacity of production should not be only equal to but fully 
one-fifth above that of the requirements, so that there should 
be an ample reserve to fall back upon in case of stoppage of 
bore holes. But in any case there will be need now for a more 
ample provision, and it is probable that others may enter into 
the almost illimitable field on the northern bank of the Tees. 
Slowly its limits are becoming proved, and there is thus less of 
the risk that there was at first in the commencement of the 
industry, when none of the boundaries of the area were known. 
Now these have been found in at least one direction, whilst the 
proving of the salt in other localities has enabled it to be said 
that its boundaries there are beyond a certain point. It may, 
then, be anticipated that there will be an enlarged production of 
the salt in Durham. 


FOREIGN COMPETITION. 


A SHEFFIELD workman, who has spent ten years in New Zea- 
land, has addressed some sensible words to his countrymen here, 
ard he says the American tools are fast driving the English out 
of Colonial markets; and diligently inquiring after the reason, he 
was told by the workmen that American tools are lighter, 
handier, and better finished. He asks Sheffield workmen a few 
plain questions : “ Are there not among you,” he says, “men 
who are able to make an axe as good as an American can?” He 
thinks it is because they have never tried, and adds, “ that there 
is not an axe of English make sold in the Colonies at the present 
time.” Then as to the shovels. When he came to the Colonies 
ten years ago, a number of English shovels made by a firm near 
Birmingham were sold ; not one is now to be seen in the country. 
They were made of rotten material that would not last any time, 
and he had seen English short-handle navvy’s shovels selling at 
five shillings and American at seven shillings, and yet the 
American were preferred at the higher price. “The American 
shovel,” he says, “is lighter, and is better material.” If 
Sheffield wants to maintain its position as the leading edge- 
tool makers in the world, he warns Sheffield men that they 
must not fall into the errors of the Geneva watchmakers, and 
try to make too cheap, but always take care to put in good 
material and good workmanship. He makes special reference to 
forks for manure. “The English forks,” he says, “are too 
heavy, with square prongs, while the Americans have much 
lighter prongs of an oval shape, and made with the very best 
steel.” Carpenters prefer English augers, which are better able 
to stand the hard wood. He warns English workmen against 
strikes, telling them that while they and their employers are 
quarrelling the foreigner steps in and steals their trade. New 
Zealanders are anxious to give preference to English goods, 
because England is their market. America does not take their 
grain or their meat, and New Zealanders do not want American 
hardwares. They are trying to get a tariff put upon goods 
imported from America, and to increase the use of English 
goods, as England is their only customer. 


PROPOSED RAILWAYS IN BURMAH AND SIAM, 


WE recently reviewed at some length the proposals made by 
Messrs. Colquhoun and Hallett for developing the trade of our 
newly acquired province of Upper Burmah. We are pleased to 
hear that negotiations are now proceeding with every prospect 
of successful result for giving practical effect to those proposals. 
An English company is to be formed with the object of 
acquiring from the Indian Government the existing railways in 
Lower Burmah and adding to them those extensions which our 
previous article described. To effect this it is understood that 
the company is to raise capital sufficient for the purchase of the 
present lines, viz., £3,000,000 sterling, while for the contem- 
plated extensions, estimated to cost about £3,500,000, the 
Indian Government is to advance money at a specified rate of 
interest. Following the example set during the early days of 
railway construction in India, the Government of that country is 
to guarantee 4 per cent. interest on all the capital for five years 
after the conclusion of the contract, and thereafter at 3} per cent. 
interest. All the land required to be taken up is to be pro- 
vided free of cost to the company. In return for these conces- 
sions the Government willsecure the right of taking over the lines 
after twenty-five years, and of controlling within certain limits 
the charges for passengers and freight. It is too early as yet to 
say that these arrangements have been definitely settled. There 
are those who hold that the days for guaranteeing on Indian 
lines have passed by; but Upper Burmah, as a newly acquired 
territory, can hardly come within the operation of the reasons 
assigned for such an opinion. Still the fact that the lines 
hitherto constructed within Lower Burmah have been paying 
regularly 6 per cent., would seem to show that no bad in 
for the Indian authorities is contemplated, and they cannot be 
blind to the great public advantages to be secured by the 
arrangement proposed, 


THE INSTITUTION OF CIVIL ENGINEERS, 


THE annual general meeting of the Institution of Civil Engi- 
neers takes place next Tuesday, when the annual report will be 
presented and the election of the President and Council will be 
made. This meeting is usually the occasion of a very large 
attendance, much of the order of a conversazione, and it may 
be expected that the numbers attending this year will be 
unusually great, The Institution is, perhaps, the most systema- 
tically, rigidly, and fairly conducted of the large professional 
societies, but the members have not paid quite as much atten- 
tion to their part of its conduct as affected by the election of 
Council as they should and perhaps will do. Not a single 
undesirable election has ever been made; but there is something 
deplorably weak in the voting, which for year after year, and 
many years, continues to place the same men in the same posi- 
tion without regard to the numbers of eligible and deserving 
men of high ability who should have a place on the Council for 
at least a few years, not only as a recognition, but as a neces- 
sity for the welfare of the Institution, the Council of which, 
like all others, has a tendency to become “groovy” —a tendency 
fatal to the advancement of engineering science and practice. 
Members freely complain of the absurd continuation of the 
re-elections that have occurred during the past ten or twelve 
years ; but the members must be reminded that on the list of 
proposed members of Council the names of men who have not 
yet been elected, but who are foremost amongst engineers, are 
placed for their selection, and it is therefore their own fault if 
the composition of the Council becomes stereotyped. 





Tue developments of recent years in naval architecture 
have not been limited to the Royal Navy and the mercan- 
tile marine, but have been extended into the domain of the 
yachtsman also, so that the racing yacht of the present day 
shows fully as many points of advantage over her prede- 
cessor of twenty years ago as do the great ocean racers in 
the Atlantic and East Indian lines of steamers over the 
corresponding vessels which were employed in those trades 
at that time. It is true that the developments have been 
made upon different qualities and conditions in the two 
cases ; for while steam propulsion has achieved successes 
in the one, it has been chiefly by the improvement of sail- 
ing capabilities that our yachting fleet has advanced in 
etiiciency. But the influence of steam has been felt, too, 
among yachtsmen, and there can be little doubt that the 
influence has been on the whole rather antagonistic than 
otherwise to the interests of yacht racing and therefore of 
improvement in the design of sailing yachts. That the 
sailing capabilities of yachts should have continued to 
improve, notwithstanding the many temptations to employ 
steam power, is one of the strongest evidences that could 
be adduced of the scientific study which has been given 
to yacht designing. For, at a time when fewer sailing 
yachts were built, the advancement made in their per- 
formances has been more rapid than when there were 
greater opportunies afforded for a chance success to occur. 
The marvellous results obtained with steam launches and 
more recently with torpedo boats have been a strong 
incentive to the building of steam yachts, even were there 
no other motives for encouraging their production in this 
age of rapid movement and nervous restlessness. It is 
therefore satisfactory to find that while many yachtsmen 
strive to emulate the mechanical swiftness and regularity 
of a Cunarder when taking their summer holiday cruise, 
there are yet a great many of an older school of yachting 
taste who still cling tenaciously to the sailing cutter, yawl, 
and schooner, and make it their task of pleasure to curb 
the wind most effectually to their service. Among those 
who have worked hardest and best in the attainment of 
this object there is no one who better deserves the 
thanks of yachtsmen than Mr. Dixon Kemp, the author 
of the massive volume now before us. Mr, Dixon Kemp 
is by no means a stranger in the paths of yachting 
literature, for in addition to sundry contributions to 
the Institution of Naval Architects, he has also written 
volumes on “ Yacht Designing” and “Yacht and Boat 
Sailing”; but perhaps the greatest service rendered by that 
gentleman to the cause of yacht development was the 
action he took in regard to the formation of “ Lloyd’s 
Yacht Registry” in 1877. It was chiefly due to Mr. Dixon 
Kemp that “Lloyd’s Registry” undertook the important 
and responsible duty of surveying and classifying yachts 
for insertion in the “ Yacht Register,” which is published 
every year by that Society. The construction of wood, 
iron, steel, and composite yachts, both sailing and steam, 
is now regulated by the rules prepared in 1877 under the 
direction of Lloyd’s Committee, and the condition of 
classed yachts is now periodically ascertained by Lloyd’s 
surveyors. This system is most convenient to intending 
purchasers of yachts, who find in the classification certifi- 
cates a guarantee of their satisfactory construction, and 
the advantage of the system is correspondingly felt by 
those who have a yacht to sell. But over and above all 
this, the quality of yacht construction under skilful and 
vigilant supervision must of necessity be improved, and it 
is in this respect that yacht architecture was most largely 
benefitted by the classification system initiated by Mr. 
Dixon Kemp about ten years ago. 

The work before us is characteristic of all that Mr. 
Kemp takes in hand. It contains evidences of searching 
inquiry and hard work. No source of information seems 
to have been neglected, nor has the anthor omitted to con- 
sult those whose opinions are worthy of attention upon 
the many points brought under discussion. The chapter 
upon yacht building is particularly detailed and instruc- 
tive, but unfortunately the treatment is limited to the case 
of wood yachts. This is probably due to Mr. Kemp's 
better acquaintance with southern builders and practice 
than with those which prevail in the North, especially in 
Scotland. Some of the finest racing yachts built during 
the past year or two have been either of iron, steel, or 
composite construction. A chapter upon the practical 
details of such vessels would have added value to the 
work, and it is to be hoped that Mr. Kemp may see his 
way to make an addition of this kind in a future edition 
of his book. 

The theoretical principles which govern all naval con- 
struction, whether of yachts or more prosaic , are, upon 
the whole, correctly described and explained. We must, 
however, take exception to the statement on page twenty- 
seven, that there is no such thing as stability of form as 
distinguished from the stability due to the position of the 
centre of gravity. Of course it is quite true that the 
stability of a vessel varies with the height of metacentre 
above the centre of gravity, and that “form” has no 
weight and therefore no centre of gravity. But “form,” 
as commonly understood in its application to the subject 
under consideration, refers to that of the volume of water 
displaced by the vessel at different angles of inclination. 
Variations in the shape of that volume of water will 
modify the movement of the centre of buoyancy as the 
vessel is inclined, and with it that of the metacentre. It 
is in this way that form of body plays its part in determin- 
ing stability, and the actual righting moment is then 
governed by the position of the centre of gravity of the 
weights in the hull and cargo, which latter takes the form 
of lead or iron ballast in a yacht. Mr. Kemp is quite 
correct in saying that there is no such thing as “ artiticial 
stability ;” for the whole phenomenon is a natural one. 
But people who use the terms which he condemns may yet 
have a correct conception of what really takes place, 
although their nomenclature is not a strictly scientific 
one. That Mr. Dixon Kemp is himself well aware of 
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the influence of form upon stability is shown by a remark 
on thirty-nine, in which he refers to “the enormous 
initial stiffness of vessels which are relatively broad and 
shallow.” “ uently, too,” he says, “in practice a 
vessel has less weight than another of the same length and 
yet has the same righting power.” What is the cause of 
this, if it be not the difference in form in the two cases ? 
As Mr. Kemp must well know, a flat raft is the form of 
maximum stability ; and that, too, regardless of its weight. 
The centre of gravity in such a raft cannot be low but 
the metacentre must be high. 

The information regarding steam machinery for yachts, 
which it ap was contributed by Mr. G. R. Dunell, 
will prove very valuable to present and intending steam 
poe owners, and not without value to their designers and 

uilders. While the theoretical considerations laid down 
in the treatise regarding all that concerns buoyancy, 
stability, resistance, rolling, pitching, sailing and steering, 
are in accordance with a principles and the most 
oe teaching, they will yet, we think, prove less 
valuable to yachtsmen generally than the vast store of 
data, including the designs of successful yachts, which the 
book contains. In this respect the work is a treasury of 
ever-needed and ever-useful facts and results, and the 
plates are executed with neatness and apparently with 
accuracy. Mr. Dixon Kemp is to be congratulated upon 
the success of his efforts in collecting these materials into 
a volume which should hereafter be a vade mecum in every 
yacht builders’ drawing-office. 


Statics and Dynamics for Engineering Students. By Professor 
J. P. Cxurcu. New York: John Wiley and Sons. 1886. 
WE notice some good points about this book. For example, 
page 1 contains an excellent definition of force worth 
quoting :—“ A force is one of a pair of equal, opposite, and 
simultaneous actions between two bodies, by which: the 
state of their motions is altered or a change of form in the 
bodies themselves is effected.” Again, at page 77, a clear 
explanation of the two simultaneous and mutually balanc- 
ing forces called “ centrifugal ” and “ centripetal ” is given. 
It is a foolish habit of some mechanicians of the present 
day to fancy they show superior wisdom by denying the 
existence of anything that can be called centrifugal foe. 

Also the book is very well printed on good paper, this 
being usually the case with Messrs. Wiley and Sons’ publi- 
cations, Again it is of a readable size. Otherwise we 
cannot say much in its favour. The methods of investi 
tion adopted are needlessly cumbersome and tedious. e 
examples and illustrations are often so fanciful as to be 
decidedly unhealthy for students of practical engineering. 
Indeed the whole subject almost seems to be looked upon 
solely as the vehicle for explaining a number of ingenious 
mathematical problems. tt appears as if the author con- 
sidered the mathematical exercise the important part of 
the study, and not the acquisition of real mechanical facts 
and results, Again the grammar is frequently decidedly 
bad. Bad grammar indicates lack of clear logical ideas, 
and clearness of logical idea is as necessary in mechanical 
study as in any other, oreven moreso. Want of it ap 
in this book, also in the use of such phrases as “ the velocity 
of a force,” “the projection of a displacement upon a 
force,” and others that seem equally slipshod. 

The old dismal attempt at a “ proof of the parallelogram 
of forces” is renewed. This is ushered in by the statement, 
“Tt isa matterof experience that besides the pointof + 
tion already spoken of, viz., that of application of a force, 
any other may be chosen in the line of action of the force.” 
This is, however, not really a matter of experience. It is 
a mathematical assumption which, as can be easily shown, 
does not affect the accuracy of calculations regarding 
forces so long as only the moments and the vector sums 
of the forces are considered. Now, it is only with 
to moments and vector sums that it is a legitimate device 
to substitute a “resultant” for a complex set of forces. 
This substitution consists in one of the many graphic con- 
structions which have reached such a rich development in 
modern mechanics, and of which the antiquated and now 
disused “ parallelogram of forces” is the elemental origin 
in its first clumsy shape. So long as force moments and 
force vector sums are looked on from a geometrical point 
of view only, the proof of the correctness of these methods 
of finding resultants is a matter of “pure” mathematics, 
and does not in the least depend upon “ matters of experi- 
ence” such as referred to above. e proof that the sum 
of the force moments is the turning power exerted so far 
as the acceleration of average angular velocity is concerned, 
and the proof that the vector sum of the forces is the 
power exerted in accelerating the average translatory 
momentum, are physical proofs with which the ancient 
attempts at “ proofs of the parallelogram of forces” have 
as little to do as lunar attraction has to do with boiling a 
kettle. The engineering student should never forget that 
it is only with regard to these averages that he can sub- 
stitute the resultant for the actual forces. So far as 
regards distribution of stress and strain produced by the 
forces, the substitution may not be made. It so happens 
that this latter is a more commonly made kind of calcula- 
tion than the former. 

At one part of this book we are told that “ the product 
of a mass by its velocity is sometimes called its momen- 
tum.” It also strikes us as odd that the composition, &c., 
of motions, velocities, and accelerations of velocity should 
come a hundred pages later than the corresponding 
problems regarding forces. ing friction, it is 
rather late in the day to assert that it “is the same at 
all -velocities,” and that it is independent of the normal 
intensity of pressure. The treatment of “rolling fric- 
tion” is also disappointing, at least when found in a book 
published in 1886. 








HOWATSON’S WATER SOFTENER AND 
PURIFIER. 

THE a tus illustrated by the accom ing engravings is 
made i ieeen J. W. Gray oa Sons, 115, Leatenhall street, 
under the patents of Mr. A. Howatson, who has made use of 
the fact that water becomes purified by the action which is set 





up when the water is forced to pass over and between surfaces. 
Under these circumstances, whether the surfaces be those of fine 
or coarse sand or of plates of iron placed close together so that 
the water must pass through spaces whose surfaces are large as 
compared with the volume of the space they enclose, the 
water gives up ino ic, and, to some extent, organic impurities 
which make themselves evident by accretion or incrustation. In 
the water softener and purifier illustrated, the water after having 
been mixed automatically with the necessary proportion of lime, 
and in some cases caustic soda, passes from the one tank in 
which this mixture takes place to the bottom of the other, and 
in its upward movement passes between the series of thin iron 
plates placed on edge and at an angle as shown. In ing 
between these the water gives up its lime, bicarbonate of lime, 
sulphate of lime, and carbonate of magnesia in a remarkable 
manner, and by the time it has reached the packing of wood 
shavings or other material above the iron plates it is perfectly 
clear ; and, when treated for softening purposes, is reduced from 
two to four degrees of hardness. As employed for softening 
water for steam boilers or bleaching works its action is perfect, 
and a comparatively small size apparatus will continuously 
soften and purify a large quantity. Thus an apparatus occupy- 
ing a floor space 6ft. by 3ft. and 9ft. 6in. in height will deal 
continuously with 500 gallons of London water per hour. 

The apparatus as shown is fitted to purify water by what is 
known as the coda lime process; it is, however, as perfect in its 
action for any other chemical treatment of the water. The 
apparatus is composed of two upright tanks; the one on the 
left, into which the water and chemicals are first introduced, is 
made large enough to allow the complete chemical action to take 
place, the water is then led by a pipe at the bottom into the 
right-hand tank, which is constructed as a subsidence filter, and 
is shown in section—the lime, soda, or other chemical solution is 
prepared in the two top tanks—working alternately—and flows 
into the small tank underneath, which is fitted with a float to 








HOWATSON’S WATER SOFTENER AND PURIFIER. 
preserve a constant level, the water to be purified flows into the 
other small tank, also fitted with a float to maintain the level; 
both these tanks are fitted with cocks and nozzles, so that with 
constant levels in the two small tanks and nozzles of different 
sizes, the flow of water to be purified, and the chemical solution 
for the purification, can be regulated to the greatest accuracy, or 
is made absolutely automatic. 

For instance, if the apparatus is to purify 500 gallons an hour, 
and five per cent. of the chemical solution is required for the 
purification, the nozzle which runs 500 gallons an hour is put on 
the water cock, and the one to run twenty-five gallons an hour on 
the chemical solution cock. “By this simple arrangement the 
apparatus can be set to work by the most unpractised hand, and 
a certain result secured. e water and chemical solution 
are brought into intimate contact by flowing into a trough and 
then into the bottom left-hand tank, where the chemical action 
is completed ; the water then passes in a milky-white state into 
the right-hand tank or filter, and passing up between the plates, 
gets rid of all solid impurities and passes off at the top, pure, 
clear, and ready for use. The plates are set at an angle, so that 
the deposit slides from one to the other, until it falls into the V- 
shaped bottom, and is drawn off at intervals by opening the 
sludge cocks shown at the bottom. The following is an analysis 
of water at the City office of Messrs. Gray and Son, where we 
have seen the apparatus at work :—Sulphate of lime, 2°60 grains 
per gallon; carbonate of lime, 13°93 do.; nitrate of magnesia, 
1°53 do.; carbonate of magnesia, ‘23 do.; chloride of sodium, 
2°30 do.; oxide of iron, &c., ‘07 do.; alkaline carbonates, silica and 

ic matter, 1°74 do. ; total impurities, 22°40 grains per gallon. 
hardness is usually about twenty degrees, though it 

seems to vary a little. e have seen it reduced from about 
eighteen degrees to rather under two degrees, The apparatus also 
works with complete success on the dirty water of the Thames 





at Westminster taken during low ebb. Some idea of the action 
of the apparatus in purifying water when combined with the 
use of the softening process is shown by this. Mr. B. Dyer, 
F.C.S., analysed the fm water and the effluent, and reported, 
“The untreated water was thick and turbid, being loaded with 
mud, of which it contained in suspension 100°3 grains per gallon, 
of which 13°1 grains were organic matter and 87°2 grains mineral 
matter. The treated water was particularly clear, containing 
less than one-fifth grains per gallon of suspended matter.” The 
Bristol Sugar Refinery Company uses the apparatus on a large 
scale, softening and purifying by a 3000 gallon per hour machine, 
and reducing from fifteen degrees to two degrees hardness, 

The movement of the water through the large tanks is very 
slow. Thus in the machines for doing 200 gallons per hour, the 
water moves through asectional area of about two squarefeet. The 
quantity of water being 3°3 gallons per minute through this area, 
the velocity will be about 0°26 of a foot per minute, and thus when 
the accreted lime on the lower plates falls intermittently, or if 
it be purposely shaken, the velocity of the upward moving 
water is so low that the effect of such a purposely made 
muddiness is not distinguishable in the upper part of the 
apparatus, 








NORTH-EAST COAST INSTITUTION OF 
NEERS AND SHIPBUILDERS. 


THE last general meeting of the second session of the above 
Institution was held in the Lecture Hall of the Literary and 
Philosophical Society, Newcastle, on Wednesday evening, May 
12th. The president—Mr. W. Boyd—occupied the chair. The 
adjourned discussion on Messrs. Marshall and Weighton’s paper 
on “ High-speed Engines” was resumed and closed. Several 
important alterations in the bye-laws of the Institution were 
put to the meeting and adopted. The retiring president 
declared the result of the ballot for the officers for the ensuing 
year as follows :-—President, Mr. W. T. Doxford ; vice-presidents, 
Messrs. A. Coote, Wigham Richardson, and A. Taylor ; council- 
men, Messrs. M. Foley, A. Laing, J. P. Hall, C. W. Hutchinson, 
M. Sandison, and J. Tweed Before vacating the chair, the 
retiring president gave a brief summary of the important work 
done by the Institution during the past two years. The papers 
which had been read were all admitted to be of a practical and 
high-class character. The establishment of the new measured 
mile on the coast off Hartley, which had been mainly brought 
about by this Institution, could not fail to be of great import- 
ance to this enterprising district; and at the present time two 
very important sub-committees were at work—the one to 
investigate the progress of shipbuilding, both in our own 
and foreign countries, and the other having for its object 
the establishment of some more definite formula or rule 
for the nominal horse-power of engines and boilers. The 
progress of the Institution had certainly exceeded their most 
sanguine expectations, and it had already gained for itself a good 
name among kindred societies. He thought they had acted 
wisely in their choice of his successor, to whom he trusted they 
would give that cordial support which they had always rendered 
to himself, and he had no doubt the Institution would still go on 
and prosper. The chair was then taken by the President-elect, 
who returned thanks for the honour they had conferred upon 
him. Mr. C. W. Hutchinson then moved a vote of thanks to 
Mr. Boyd for his services, and spoke in high terms of the great 
zeal and energy displayed by him during his two years of office, 
which had well merited the fid and est of the 
Institution. This was seconded by Mr. Macoll. The Secretary 
-—Mr. Duckitt—read a letter from Mr. F. C. Marshall—who is at 
present in Rome—expressing his high estimation of Mr. Boyd’s 
services, which had placed the Institution under many obliga- 
tions. The resolution was carried by acclamation. Mr. Boyd 
thanked the members for their appreciation of his services, 
which he said amply repaid him for all he had done. The 
president then declared the second session closed. 
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THE MILLERS’ CONVENTION IN DuBLIN.—The following are the 
rovisional ments for this Convention :—Wednesday June 
Sth, 10 a.m.: Annual meeting, Ancient Concert Rooms. _ After- 
noon : Visit mills. List of those open for inspection during the 
Convention will be published in the complete programme. 6.30 p.m.: 
Annual banquet, Ancient Concert Rooms.—Thursday, June 10th, 
10 a.m.: Pay by Mr. T. Hubbard on “The M of Soft 
Wheat by Rolls :” Mr. G. Little, ‘‘ Shall we Utilise the Latent 
Abilities of the Operatives Engaged in Milling?’ and Mr. H. 
Simon on ‘‘ Dynamometrical Tests as to the Power Consumed by 
various Machines used in Roller Mills.” 1.45 p.m.: Train to Bray, 
thence by cars through Dargle, visitin Waterfall, returning to 
International Hotel, Bray, for dinner.—Friday, June 11th, 10 a.m.: 
Papers by Mr. 8. 8S. in on “*A New Water ay Mr. J. 
Turnbull, jun., on ‘‘The Turbine as a Motive Power for Flour 
Mills;” and Mr. Spencer on “‘ The Machinery for Carrying and 
Warehousing Grain.” Afternoon: Visit mills, or local sights of 
—_ interest, viz., Old Parliament House, Trinity College, 
heenix Park, Guinness’s Brewery, &c. p.m.: Conversazione, 
music, &c. At 1 p.m. daily, lunch will be provided in the Ancient 
Concert Rooms, at a fixed tariff.—Sat y, June 12th, special 
excursion to Glendalough—round Tower and famous Ruins of 
Seven Churches—visiting Messrs. Comerford’s New Roller Mill, 
Rathdrum. A special reception room will be opened in a central 
position for the ladies. Levangements will be made for their 
entertainment whilst the members are engaged at business. 


THE BRITISH ASSOCIATION.—The programme of arrangements 
for the Birmingham meeting of the British Association has just 
been issued. It meets on Wodnsntey September Ist, when Sir 
Lyon Playfair resigns the presidency, which will be assuined by Sir 
Willi wson, O.M.G., F.R.S., the eminent Canadian geologist, 
principal of M‘Gill College, Montreal. It seems peculiarly appro- 
priate that in the year of our great Colonial Exhibition the pre- 
sidency of this great scientific body should be conferred upon an 
eminent colonist. In the permanent staff there is no meas 
except that the new secretary, Mr. A. 8. Aoi, ene ful 
responsibility for the first time in place of Professor Bonney. The 
local secretaries are Mr. J. Barham Carslake, the Rev. D. H. W. 
Crosskey, and Mr. ©. J. Hart, and the local treasurer is Mr. J.D. 
Goodman. The following are the presidents of the various sec- 
tions:—A, Mathematical and Physical Science, Professor G. H. 
Darwin, F.R.S.; B, Chemical Science, William Crookes, F.R.S.; 
C, Gedlogy, Professor S. G. Bonney, F.R.S.; D, Biology, William 
F.R.S.; E, Geography, General Sir F. J. Goldsmid, 
., C.B.; F, Economic Science and Statistics, John Biddulph 
Martin, F.S.S.; G, Mechanical Science, Sir James N. Do 8, 
M.I.C.E.; H, Anthropology, Sir George Campbell, K.C.S.L, -P. 
On Thursday evening, September 2nd, there will be a soirée; on 
Friday, September Se at 8.30, a discourse on “The Sense of 
Hearing,” by Professor W. Rutherford, M.D., F.R.S. 3 on Monday 
evening, September 6th, at 8.30, a discourse on ‘Soap Bubbles, 
by A. W. Rucker, M.A., F.R.S.; on Tuesday evening, Se tem ber 
7th, at 8 p.m., a soirée. Great efforts are bei de in Birming- 
ham to render the meeting an unprecedented social as well as 
scientific success. Already, morever, several of the sectional com- 
mittees have had meetings to the work of their section. 


Among the exhibitions to be for, we believe, is the educa- 
tional collection of the Royal Geographical exhibited in 
Great Marlborough-street last winter and at present Edinburgh. 
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THE TRENT:GAS ENGINE. 


MR. R, SIMON, NOTTINGHAM, CONSTRUCTOR. 


THE TRENT GAS ENGINE. 

Tug accompanying engravings illustrate a new gas engine 
known as the Trent engine, and made under the patent of Mr. 
Richard Simon, of Nottingham. It is a compression engine, 
but differs very materially from any engine of the kind hitherto 
made in that the compressed gaseous mixture is fired in the 
chamber into which it is compressed. The firing is, however, 
effected at the time that communication between the receiver 
and the motor cylinder is open, and as far as the action of the 
gaseous ‘mixture*is” concerned, the effect is much the same as 
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The motor piston A and the compressor piston B are formed 
in the trunk T, the annular space D round which forms the 
compressing cylinder. As shown in Fig. 2, the pistons are at 
the end of their outstroke, and the rings C and C 1 of the main 
valve cover the ports. The approaching movement of the 
piston and the valve will be in the direction shown by the 
arrows, so that the port K will be uncovered, permitting the 
compressed air and gas, which have entered at the inlet marked, 
to pass into the receiver space in which the valve works. At the 
same time, the exhaust port J will be uncovered by tke ring C. 
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though the firing actually took place in the cylinder. The general 
arrangement is seen from Fig. 1. Fig. 2 gives a vertical section 
of the cylinder, the receiver, and main valve, and Fig. 3 is a 
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FIG.4 
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horizontal section of the ignition end of the main valve with the 
small ignition valve, and Figs. 4 to 8 are di from the 
motor and compressor ends of the cylinder. The engine is 
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simple in construction, strongly designed, and well made, gives 
no trouble in starting, and the main valve with its piston rings 
PC C! and C¥ appears to work without any pret. wear, 
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At E, at the ignition end of the main valve, is a small valve by 
which the igniting flame is admitted to the space within the 
| main valve. Taken with reference to the position shown, this 
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is done when the main valve has made its out stroke in the 
direction of the arrow and returned so that the screw F has 


pushed the valve E from its seat. This occurs earlier or later 
} 
| 
| 
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after the motor piston has commenced its motor stroke according 
to the position at which the screw F is set. The master light, 
| and the ports by which the flame is conveyed, are clearly seen in 








Fig. 3, in which F is in contact with the end of the spindle of 
the valve E, and the flame is passing to the-whole of the 
contents of the hollow main valve and through the holes H to 
the receiver. The indicator diagrams are given as affording 
some indication of the working of the engine, but as they were 
taken with an old Richards’ indicator they afford no satisfactory 
actual data. Fig. 4 was taken with the engine running 
at about 160 revolutions, and doing from 3-horse to 4-horse 
work, there being at the time no more work available to put 
upon it. The period of ignition is shown, and by experience 
with gas engines and Richards’ indicators, those acquainted with 
gas engine work will readily extract from the very high jump 
at moment of ignition and the oscillating curve after it, some 
indication of comparative value when used with reference to the 
following diagrams. Fig. 5 is from the engine running under 
the same conditions, but the set screw F was screwed in so that 
— took place earlier, and consequently the full pressure in 
the cylinder was not so suddenly achieved. The highest pressure 
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shown is, however, about the same, but the succeeding pressure is 
better maintained, at least if we may judge at all by the 
indicator, the speed being the same; it is difficult otherwise to 
account for the greater oscillation in the one than the other 
case. Fig. 6 is from the engine running at about 165 revolu- 
tions per minute, and with a very weak mixture. Fig. 7 is 
from the compressor cylinder, and shows not only the gradual 
growth of the pressure on the instroke to 50 Ib., but the great 
fall of the indicator piston below the real pressure line when 
the motor cylinder port opens, the fall to the heel point X 
and the subsequent rise being thus entirely due to the indicator 
inertia. Fig. 8 was taken to show the difference with the engine 
running slowly and the motor port thus opening gradually. 
The effect was, as will be seen, almost complete elimination of 
the drop. 

The admission of the gas is controlled by the governor, but 
gas and air enter the compression pump mixed. Complete 
exhaust takes place, at least, as complete as the time n 
to cover the port J by the port C of the valve will permit—that 
is to say, there is more complete exhaust than in most steam 
engine cylinders. It will be observed that the engine receives 
an impulse at each stroke. The arrangement by which the gas 
is taken secures a nearly uniform suction, and hence gas regu- 
lators are not required. In Fig 2 the relative positions of the 
piston and valve are those when the piston A is near the outer 
erd of its stroke. The section, Fig. 3, shows position of valve 
at moment of ignition. 














THE BRIGHTON ELECTRIC RAILWAY. 


Tuis line—particulars of which have appeared in previous 
issues of this journal—has been in constant operation over two 
years, and we now give some particulars as to the result of the 
working during period. The line is rather under a mile iz 
length, and includes some heavy gradients on sharp curves, the 
gauge being 2ft. 9in. The speed is limited to eight miles an 
hour, although a speed of over twenty-five miles has been 
obtained. The current is transmitted along the rails, which are 
fastened to wooden sleepers resting on the shingle, no special 
insulation being used. Each car seats thirty passengers, and 
the motor car can draw another car if n The plant 
comprises two cars fitted with motors, one 8-horse power gas 
engine, one 12-horse power gas engine, one Siemens D2 series 
dynamo, and one Siemens D2 compo’ dynamo. The 
yating expenses for one year—average of two years—are as 
‘ollows :— 


&s. d. 
Electrical machinery : New commutators and brushes... .. 10 0 6 
Gas engines: Refacing slides, &c. =. aoe" ae a we “oe 6 9 103 
Oil waste, that used foraxlesincluded .. .. .. .. 101 8 
Gas, including that used to light premises, price 3s. 3d. per 
Es ied, hin das SG. in, 0). Ada kei . ar, A 
Attendant: Fifty-two weeks at 18s. .. .. - 416 0 
£187 10 8 


The gross earnings per car mile are 1s. 7}d.; the gross expenses 
per car mile are 114d.—all renewals being paid out of revenue; 
car mileage per annum, 23,475; cost of haulage per car mile 
1°92d., barely 2d.—this includes the engine attendant. Only 
one car is running, except on Bank Holidays, &c., when two are 
used, on which occasions nearly all the power of the 12- 
horse engine is used. The repairs to the electrical machinery 
amount to five per cent. per annum, and to the gas engine 
about two and a half per cent. The only repairs to the 
electrical machinery of the two cars, the work having been 
nearly equally divided between them, each car having run about 
25,000 miles, have been one new commutator and one spindle 
bush, relined with soft metal. That, therefore, represents the 
wear and tear of the electrical machinery for nearly 50,000 miles 
running. The extra cost of running two cars is very slight, only 
about one-half more gas being required, and the other 
expenses being scarcely affected. In cases where several cars 
would be used, and the prime mover a compound engine of the 
best construction, the cost would be far less, as a gas engine not 
working to its full power is by no means an economical motor, 
the friction diagram of a 12-H.P. engine being nearly 7-H.P. 
The above result may certainly be considered very gratifying, 
both to the proprietor of the line, Mr. Magnus Volk, and also 
to all those interested in electric locomotion. 








THE LARGEST GASHOLDERS IN THE WORLD 

Wir this impression we commence the publication of a series 
of detail drawings of the great gasholders recently constructed 
from the designs of Mr. Chas. Hunt, M.1LC.E., at Birmingham. 
A portion of the plan of the holders showing top plating, standard 
guides and rollers, and a part elevation of a holder, ladders, 
stages, &c., are given on page 393. The holders, of which there 
are two, vary from 2380ft. to 236ft. in diameter, and hold 
6,500,000 cubic feet each. A full description will appear with 
future illustrations. 
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THE TRAMWAYS OF LIVERPOOL. 

A Most interesting report has been written by Mr. Dunscombe, 
city engineer, as to works executed in tramway streets within the 
city of Liverpool from 1880 to 1885. The greater part of this 
report we reproduce. On page 392 will be found complete illustra- 
tions of the tramways. These illustrations explain, and are referred 
to in Mr. Dunscombe’s report. 

**In the year 1880 the Corporation Tne snag | by agreement from 
the Liverpool United Tramway and Omnibus Com » under the 
powers conferred upon them by previous Acts, the then existing 
tramways, which consisted of the Northern and Southern lines, 
the Inner Circle and the Whitechapel line, the former lines being 
in such a defective condition as to require immediate re-con- 
struction. In the years 1879, 1881, 1883, and 1884 Provisional 
Orders were obtained by the corporation for extensions, comprising 
an equivalent | of single line of 51 miles 7 furlongs 137 
yards, and of this length 37 miles 7 furlongs 36 yards have been 
constructed, which, together with the reconstructed lines, makes a 
total length of 45 miles 6 furlongs 5 yards. 

*“*The works were commenced on the 5th July, 1880, and have 
proceeded with certain intermissions principally during the winter 
months up to August 22nd, 1885, when the last line authorised by 
the council to be laid, viz , the Princes Park route, vid Catharine- 
street, was handed over to the Liverpool United Tramways and 
Omnibus Company, the present lessees of the Corporation tramways. 
The suspension of the works during winter months, the stoppages 
from bad weather and other causes, have amounted to 18 months, 
so that, practically, the time occupied in executing the works now 
under review was 3 years and 7 months, during which time 45 
miles 6 furlongs a yards of single line of tramways with the 
requisite statutory width of ae embracing 198,451°7 yards 
superficial of set paving on Portland cement concrete foundation 
have been constructed, at a cost including engineering, establish- 
ment and other incidental charges of £278,947 7s. 8d. In all 
streets where tramways have been laid the carriage ways have 
been paved from curb to curb, and where requisite the footways 
renewed, and other incidental works appertaining thereto, such as 
the completion of all requisite li — sewerage, have been 
executed so as to avoid as far as possible future interference with 
the thoroughfares in question. The total area of = executed 
in tramway streets between curbs is 576,297 superficial yards, and 
this work together with that of the permanent way, embracing 45 
niles 6 furlongs 5 yards equivalent length of single line, has 
involved an expenditure of £574,814 14s. 4d.; added to this amount, 
the charges for incidental work, viz., £53,002 13s. 8d., makes the 
total expenditure for works in tramway streets, under all heads, 
£627,817 8s. The average rate of progress has been highly 
satisfactory, representing the construction of 1 mile of tramway 
and 13,402 superficial yards of impervious pavement per month, 
irrespective of the execution of the incidental works appertaining 
thereto. In addition to the 576,297 superficial yards of impervious 
"nmap above alluded to, large areas of similar pavements have 

m executed in other streets in the respective townships of the 
city, embracing 432,106 superficial yards, making a total area of 
im ious pavements laid in the city during the six years now 

2 review, viz., —_ - to = of 1,008,403 superficial 
yards, or an average 0: ,067 superficial yards per annum. 

The old materials which existed in the tramway streets have 
been utilised to the fullest extent, the Corporation executing the 
works by their own workmen, enabling them to deal with these 
materi most advantageously. The total cost of the work 
executed in the tramway streets, as given in the table, represents 
the cost, assuming that the whole of the old materials were in the 
first instance removed from the works and re-charged as utilised 
either to these works or to other paving works in the respective 
districts. The actual cost of the paving beyond statutory limits is 
less than that stated in the table by the value of these old mate- 
rials, which is considerable. 

“The Liverpool city lines as now laid, comprising a mileage of 








and crossings and their respective sleepers. The sleepers are filled 

with Portland cement concrete up to the level of the underside of 

the rails, and the recesses for the jaws filled with plastic pitch, 

a surrounding and holding in position the wrought iron 
nu 

** Between the rails, and for 18in. on either side of the same, the 

ing to 


be both signalled open at the same moment. This is imperative 

to the safe working of the lines, and all depends on the proper 

adjusting of the locks, it — then impossible for a wrong lever 

to be pulled over. Again, should a wire break, the semaphore 

that it is in connection with flies to ‘danger,’ being actuated by a 

weight on a horizontal arm, at the base of the single column, and 
ins at ‘danger’ until the proper connection is reinstated,” 





roadway is paved with syenite sets, the sizes varying ding 

circumstances, their Ss being as follows, viz., 3}in. wide 
on the bed, 6}in. deep, and from 5in. to 7in. in length, and 3}in. 
by 7: oy ig from 5in. to 7in. in le! 3; also block sets 3}in. wide 


on the = ote — and a = length. The sets = 
squared throughout, accurately gauged, and laid in regular ight 
and properly bonded courses, and evenly bedded on a layer of fine 


gravel not exceeding $in. in thickness. After paving, the joints of 
the sets are filled ig perfectly clean and dry shingle passed 
through a }in. riddle, and retained by a gin. mesh; the sets are 
well rammed, and new shingle Ae ae until the joints are perfectly 
full; they are then well grouted with hot pitch and creosote oil of 
the best quality; and, finally, the ee is covered with din. of 
gravel. Along each side of the rail there is laid a course of 
alternate long and short syenite sets, accurately gauged, squared 
throughout, and specially parame These sets are finely dressed 
on the side abutting the rail, so as to touch it at all points, the top 
edge being accurately dressed so as to touch the rail for its entire 
with, and the base of the set bearing at its extreme ends on the 
bedding. are also gauged so that tho joints at right 
to the line of rail shall touch for at least 14in. along this joint, 
measuring from the rail. 
“The prices paid for materials and labour are as follows :— 


Bessemer steel rails, straight .. ~ eee to £712 coe om 
Corporation workmen on 
= * curved } ee i oo 
Cast steel fixed points.. .. .. .. 1 6 9 percwt. 
” movable points .. .. .. 1 6 - 
Cast iron sleepers, straight .. .. 514 Opertonto415 0 per ton. 
» a Pee 73 : ee 650 y 
” » oo ee oe 6 ’ 
= iron ~~. <e jaws, , 
GOED cs 0c ss cs. on os «of OM Boron. 
— iron holding-down jaws, . 
ae ik’ igh teee cn DEED. co 
Ph or bronze bolts. . - 910 Opercwt.to8 3 4percwt. 
Wrought ironnuts .. .. .. .. lll . 
“sae oe as : 8 satan 3 6 9 per ton. 
” x * ” o ‘ 
pa 6} x 3} x Shin. (block 
specials ies © see 
a oad 0 ” ” 
Shingle (on quays). . - ©6838 ” 056 » 
Gravel = : - 050 pag 03:10 , 
Coal tar pitch .. o aS *” 140 w» 
Creosote oil .. . ae OA pee. 
ra - O11 Spertonto0 5 Oper ton. 
Portland cement .. » ee es 119 0 ° 
Breakers .. .. . «O76 ” 046 y 
Burr pitching. . - 036 me 0230 » 
Broken stone .. - 056 


. * o* ” 
Nore.—The above prices were for delivery on the works free of all 
charges, except where otherwise stated. 


Rates of Wages Paid. 





Piecework. | Day work. 
sh. me . on Ob). cn” ee eet ~pecieaa cata 
Outside tramway limits, inclu- \ ? 
sive of all labourers’ work, 
from the completion of the 
finished surface con-| 
i 


5s, 4d. ” 





snore Bia alae aa 
per superficial yard 


mp Ben 


Masons .. .. 

47 miles 4 furlongs 133 yards, are conclusive proof that when | Curbs, channels, &c., ditto) 

tramways are well designed and properly constructed they do not ditto, 4d. to 6d. per lineal yd. 

form the slightest impediment even to the narrowest wheeled | ... ba ad tan per tom ../) on 

vehicles. The agreement with the Liverpool United Tramways, omens... a - 168, ” a ” 
and Omnibus Company, the lessees of the Corporation tramways, | Platelayers’ labourers.. ..".. .. .. 4s., 38. 6d. * 
provides that the basis of rental shall be as follows, viz :—74 per | Paviors’ and masons’ labourers 4s., 38. 6d. ae 
cent. on £30,000, being the t of purchase money for the labourers .. .. 4s. 4d. tos. 5, 
original lines laid previous to 1879; 74 per cent. on the cost of | ¥ ote oe we 3s. 4d. ” 


reconstruction of these lines; 10 per cent. on extension lines. 
**From the table appended to this report it will be seen that the 
total expenditure upon the whole of the tramways constructed 
since 1879 has been £273,947 7s. 8d., to which amount has to be 
added the £30,000 paid for the original lines and also a portion of 
the law costs incurred, making a total expenditure for tramways 
and paving within statutory limits of £310,535 17s. 6d., and for all 
works in tramway streets a total expenditure of £659,405 17s. 10d. 
Upon the former amount the Corporation at present receive 
an annual rental of £29,053 17s. 10d. Owing to the eyes | of 
the permanent-way of the ‘‘Lyver” system and the hi 
quality of the materials and workmanship throughout, the cost of 
maintenance within statutory limits is red’ to a minimum. 
There is also the saving effected in the reduced cost of maintenance 
through having 576,000 superficial yards of the highest class of 





impervious pavement in lieu of the more or less defective carriage- 
‘way pavements which previously existed in the streets traversed 
by tramways. 


“The carriage ways are excavated to a depth determined upon as 
the work proceeds by the depth of pitching or other hard founda- 
tion which exists underneath the original pavement. A bed of 
Portland cement concrete is then formed to within 7}in. and 64in. 
respectively of the finished surface of the street, and this concrete 
is carefully finished off to the exact cross section of the finished 
roadway. The concrete is composed of one part by measure of 


Portland cement, six parts by measure of gravel, and eight parts | cabin and 


by measure of broken stone. The cement mortar is mixed as 
follows:—A cubic foot of gravel by measure is tipped on to the 
mixing board and a quarter of a cubic foot of cement by measure 
added; the two materials are then turned over with a shovel until 
thoroughly mixed and incorporated ; sufficient water is then turned 
on through a rose and allowed to flow over the material, which is 
then constantly turned over, jal care being taken that only 
sufficient water is added, so that the dampness of the material is 
such that when a small portion is taken in the hand and pressed 
it will only just adhere together. 

“On the bed =~ for the concrete foundation moulded 
blocks formed with Portland cement concrete of about 8in. square 
at the base are laid with their upper faces on a level with 
the underside of the sleepers when the latter are fixed a 
The sleepers are then laid on these blocks, the rails being 
placed on them, and the wrought iron jaws secured to the 
rails and sleepers by bronze bolts and wrought iron nuts. 
A space of about a quarter of an inch is maintained between 
the = surfaces of the jaws and the underside of the 
rail by means of temporary wrought iron split washers. 
The rails and sleepers having been correctly laid as regards level 
and position in roadway, gauge, &c., the concrete foundation is 
then proceeded with. After the foundation has become set, the 
bolts are unscrewed, the temporary washers removed, the bolts 
replaced, and the rails and sleepers firmly screwed down to 
the jaws, which have then become firmly bedded in the concrete 
foundation. The recesses or hand holes are then completely filled 
in with plastic pitch which surrounds the nut E, and thus ents 
it from turning round. The jaws and fastenings are 3ft. from 


centre to centre, except at the ends of rails, where they are Qin. 
from centre to centre. The points and crossings are of annealed 
crucible steel, roughened on e 
special cast iron sleepers in 
tails, except that a layer 


surfaces, and secured to 
@ similar manner to the Bessemer steel 
of roofing felt is laid between the points 








“Owing to the number of lines crossing each other at the Old 
Haymarket, viz., Manchester-street, Byrom-street, St. John’s- 
lane, Great Charlotte-street, and Victoria-street lines, the engineer 
considered that it was advisable to make some arrangements b: 
which the tramway traffic could be safely controlled, so as to mini- 
mise any liability to accidents at the intersection of these six 
thoroughfares which converge at the Old Ha: ket, the foot 
traffic and vehicular traffic at this point bei i ly 
heavy. With this object in view he eee Se ee eens 
cabin, from which the signals and movable points of the tramwa 
lines are worked, upon the same principle as those n which 
railways are worked. Messrs. Saxby and Farmer, railway Ar cape 
engineers, Kilburn, London, N.W., have worked out the de of 

manner, They have been in 


this arrangement in a most com 
operation since March, 1883, continue to work satisfactorily. 


“From a return pe age has received from the Liverpool 
United Tramway and Omnibus ay lessees of the lines, 
it appears that tramcars running on ten different routes in the city 

over these points, the number on an ordinary working day 

ing 111 cars passing the points 1190 times. Taking a typical 

half-hour of the day’s eps ol an average of about forty-five cars 
peri 


pass the cabin during this . 

“The engraving—page 392—shows a plan of the junction 

at the Old Haymarket, with the position of the pointsman’s 

i signal columns on the pavements, the dotted lines 
showing the direction of the point rods and signal wires, also a 
sectional side elevation of the signal and point levers, cast iron 
boxing, rocking shaft-box, point, and si column. The points- 
man’s cabin is placed at the junction of the tramway lines at the 
Old Ha et, St. John’s-lane, Great Charlotte-street, White- 
chapel, Victoria-street, and Manchester-street, from which movable 
points are worked, and interlocked with semaphore signals fix: 
on the footpaths by means of rods laid in underground tubes, and 
actuated by levers fixed in the pointsman’s cabin. The movable 
points are of the usual type employed throughout the Liverpool 
tramway system, viz., a crucible cast steel point with a Bessemer 
steel movable tongue, and to the narrow end or “nose” of the 
point-tongue is attached a bolt gin. in diameter, working through 
an oval aperture in the fixed steel point, the other extremity of 
the bolt being attached to a small horizontal crank. This crank is 
secured to a vertical rocking shaft fixed in a cast-iron box, with a 
surface lid of roughened cast steel adjacent to the point. On the 
lower extremity of the vertical rocking shaft is fixed a crank 
similar to the one at the top; to this crank is fixed a fin. diameter 
wrought iron rod, which is laid direct to the cabin by means of 
cast iron tubing laid under the carriageway, and carrying the rods 
on cast iron trunnions placed at intervals of six feet apart. 

“The point rods are attached at the cabin to the interlocking 
apparatus. The signals are of the automatic balance semaphore 
type, with enamelled wrought iron arms, b e gas lanterns, 
and coloured lenses. They are worked from the cabin by means 
of steel wires, single strand, No. 12 B.W.G., laid in thimble fixed 
in the same tubes that the point rods are laid in. They are con- 
nected to the semaphores and the interlocking tus in the 
eabin. The pointsman’s cabin contains a frame of fourteen levers, 
nine being connected with the signals and five with the points. They 
are patented by Messrs. Saxby and Farmer, and are known as three- 
quarter size. The whole of these levers are interlocked in such a 
manner that no two sets of lines which run into each other could 











THE PROFESSOR IN THE MACHINE SHOP. 
Ir is not necessary to agree with every detail before admitting that 
there is a good deal of truth humorously put in the following from 
the pages of the American Mechanical Engineer :— 

**T suppose an old fellow like myself, whose sands of life are fast 
running out, may say a word without offence on some aspects of 
these modern schools for making machinists, and I hope no one 
will feel that Iam intruding advice unasked, or that I put forward 
my views unnecessarily, because I think there is a chance for our 
young friends at school to take a leaf out of my book. This is the 
same old book we are all learning from—experience—and though 
it is as dry as dust, it is not unprofitable. A lamentable feature 
connected with this work is that young men will not read it, and 
the old men are always adding to it, and though it is an unfinished 
work the wisest may gather new — from it daily and hourly, 
What price will buy experience? Fair wages to the man who has 
it, but the purchase of it ee ee is another matter. A man 
uae part with it if he would, except in parcels; never in fee 
simple. 

“Thinks I to myself, last week, I will go into one of these 
schools which I happen to know of ina city not far distant, and 
see with my own eyes what is going on, and how our yous friends 
are making out. Acting on t dea, I presented myself at the 
school, and was atonce admitted. ‘I see you are a machinist your. 
self,’ said the gentleman in charge. ‘How do you see that? 
said 1; ‘it is a fact which I was endeavouring to conceal.’ ‘I felt 
the “‘ file-handle callous” when I took your band,’ said he, knowingly, 
*Did you? said I, ‘You might have felt the same callous on a 
wood turner’s hand; how would you ne in that case” 
* Well, I couldn’t,’ said he, and we went intothe shop. It was not 
very full of students at the time, only fifteen or twenty, I think, 
but they made up for lack of numbers by their enthusiasm. We 
came to a lathe wherea young man was turning off a piece of cast iron, 
about 6in. in diameter, by 24in. long, in an 18in. lathe ; that is a 
lathe which swings 18in. over all. e student was sitting on the 
tool board on the lathe shears, and his tool had a very light cut 
indeed, and a very slow speed on the lathe. 

*** What is this young gentleman trying todo? saidI. ‘He 
is learning to turn cast iron,’ said my friend. ‘Is it in 
order for me to offer any suggestions? said I. ‘ Why certainly; we 
would be glad of any hints you can give us.’ ‘ Well,’ said I, ina 
low tone, so as not to offend the young gentleman if he overheard 
me, ‘I would give him a gentle hint to get off the tool board if he 
was in my shop, and rest hi f on his feet; how would he like 
that do you think ? ‘Not very well, I am afraid,’ said my guide, 
smilingly. ‘ Thestudents don’t care to undergo any more discipline 
than is needful, and the rigid cemands that would be ie upon 
them in the shop would not be complied with.’ ‘Oh !’ said I. ‘ How 
about the speed and feed on this job? It appears from what I see 
—I can’t judge by anything else, you know—that our young friend 
is in — for ving sae oan _ ted og wo gh once my: pn Ne I 
know,’ said I, jokingly. » he just learning,’ said m 
friend. ° — long has he —_ learning? / — a ee *Ani 

e knowsall about setting tools, grinding them, forging them, speeds, 
feeds, ko., already! ‘Oh no,’ said the guide, ‘Jenks don’t know 
the half of that ; you radicals want to put a young man ahead too 
fast.’ ‘ So far as Ican judge,’ I said, ‘ Jenks a ag + 5 bape 
except the sober jog trot of a man nursing his job. Did Jenks ever 
oan this lathe ? ‘No,’ said the guide, ‘only once, when he got 
mad at the tool, and tried to knock the tail of it around with hi 
hammer ; then he hit the set screw in the tool instead, and 
broke it off.’ ‘ Well that’s all right,’ said I. ‘I am glad he did; 
he learned something by that. My idea is that Jenks should just 
jump that lathe for all it is worth. He ought to be told to put on 
such a cut that the belt wouldn’t carry it; that it would run off 
and get — in the back gear, cut all up, and finall pull the 
counter t down overhead if he did not look out. He ought to 
put on such a cut that the centres wouldn’t carry it, then the work 
would jump out, fall on the saddle of the carriage and break it 
right in two,’ ‘Is thatthe way you learned the machine trade ?” 
said my friend, laughing. ‘Partly,’ said I, ‘I learned what not 
to do by doing some very bad things, and seeing others do them. 
If Jenks the lathe, he is an awful ag a and not he alone 
bat all others in the shop at the time take a leaf out of his book, 
and learn what not todo. I learned never to slam a belt shipper 
hard back violently once by seeing a man next to me do that 
same thing, and actually a the counter shaft out of the hangers 
by it. It camedownon oy Avs close by him. A slight accident 
me ane one long way, my friend, for it is a warning to every 
man in the place.’ 

“ But if I go on with this detail I'shall never describe what I saw. 
In our journey around we found young men in the tool room, 
giving out tools to applicants, wherein the same routine of checks 
Gpodintieut cote regular shops ; we found ras men running 
planers, planing imaginary jobs, or pieces, with flats and squares 
on them that were executed solely for practice on this tool. We 
found others filing with — or less enthusiasm, success, and 

iration, and, a cerl anne or aes at the 
Sox, Getting Sede, of iki or the ith, as in 
aon In the foundry we saw wens men moulding, and in the 
store room we saw the results. ese were not flattering, and my 
guide said that it was not expected of the young students that 
they should turn out perfect work, but that they could learn by 
failure as as by success. ‘ Ah,’ said I, ‘ that is a great truth ; 
if they only learn the success with the failure. One isas necessary 
as the other. If a young man makes a mistake and the instructor 
points out to him the cause, then the young man must go to work 
and make a good job, leaving out the cause of failure. Am I not 
right?” ‘You are quite right,’ said the guide, ‘ but you must know 
that we do not profess to make mechanics, but merely to fit young 
men to be mechanical eers, 80 that they may know how to 


ed | direct work and see when ay mre | done.’ 
rien 


**T had a notion to ask my he believed that a part was 
greater than the whole, or how a man with a few hours’ daily 
amateur labour, extended over a few years, could tell a man who 
had worked at the trade, say twenty years, whether his work was 

ly done or not ; but ae an argument, I held my peace 
came away with many thanks for the opportunity given me. 
After I got away from the place I thought that I must have out- 
lived my usefulness, and never so fully realised that I was gotting 
old, Aes is a new order of things established, said I, and I shal 
never live to see whether the inferences I have drawn, or opinions I 
have formed, are erroneous or correct. All this set task work, all 
this routine without useful object, all this fitting nothing to nothing 
and daily work that results in nothing, has no comm isk 
involved, and no ‘discharge’ penalty attached if it is i, 
seemed to me the dreariest and most profitless spectacle I 
witnessed in many a day. All the tools looked so new, so tenderly 
handled, so just out of the shop, and wore such a holiday — 
that I eaged to see somebody at work upona lathe with a 
like a railroad track, turning out a first class job, I would have 
shaken hands with an old bolt cutter—with three threads in each 
die and the outside ones stubbed off like the teeth of an old dog— 
turning out bolts ; not the best in the world, but still bolts that 
would hold, and serve a purpose. There were gauges, micrometres 
* never-miss-the-size’ appliances of all kinds in the tool room, and 
sort of ‘ now-I’ve-got-you’ rig, that had been invented, but 
all magne gtr adherens nA > om laces, or in the 
hands of those who could not appreciate t+ looked upon 
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them as so many short cuts to save labour, instead of means to an 
end. I would (Bos much rather seen the first room in this school 
devoted to weather-beaten and battered old tools of half a cent 
ago—old fashioned Si gree such as the back breaking stoc' 
and dies that mumbled threads on bolts and made thew and 
sinews on the loins and arms of the worker that Ajax would have 
been proud of. The old chain planer whose bed went back and 
forth with a jerk that would knock a man off his feet should have 
had a place, and a youth should have been stationed at it, and 
bidden to plane a square foot of boiler iron on it so that the 
dimensions would be équal on all sides, and in the middle, with 
nothing but taper stake wedges, and a like a cobblestone 
pavement to fasten itto. And there should have been a cheerful 
screw cutting lathe, used alternately for cutting threads and 
chucking short pieces and with a lead screw like a cider press screw. 
On this a youth should learn to cut threads 24 to the inch, on in, 
rods for about 6in. long, just for fun, and without any cursing. 
If he could do all this in course of time, say in a couple of years, he 
might be pardoned from the machinists’ purgatory and go into that 
heaven of good tools, the modern shop. Then he would appreciate 
what they were, and learn more from a mere inspection of their 
beauties than he will now from actually working on them. A man 
who is always well cannot tell what it is to be sick, or how it feels; 
and one who has always worked on good tools is lost on bad ones. 
Yet there are bad ones to-day, and in the hands of those who know 
their business can do work—at a loss. Ina word, this school for 
giving young men an idea of what the machine business is like, 
atten to me to be a mere holiday experiment, which had its rise 
and origin in the minds of theorists who never had done a hard 
day’s work in their lives, and who knew not the moral discipline 
of the ratchet-wrench, 

“There is no connection in this paragraph, says some objector, 
or between the subject and the conclusion. I must differ—there 
is, but a man must pull the connection out by the handle of the 
ratchet-wrench, as I have, or he never will see it. Set a youn 
man to work on such a job, let him be cold, hungry, sleepy, an 
poorly paid, and, if there is the ing of a man in him, he will 
register a vow then and there, that he will rise higher, so that he 
will be too valuable to be put on such routine work. The methods of 
the schools lack the » grinding task work, which makes a man 
fertile in resource, quickin emergency, and with tremendous meg 
energy and pluck to over-ride all obstacles. In so far they fall short, 
but id will not deny that they supply correct principles, educate 
young men in branches which the ratchet-wrench never heard of 
and lay a foundation for future usefulness which—if the individual 
will grasp it—will stand him in good stead when he tackles life in 
carnest,” 








METHOD OF STATING RESULTS OF WATER 
ANALYSES. 


THE Chemical Society of Washington, at the meeting of Novem- 
ber 12th, 1885, appointed a committee to consider the present state 
of water analyses, and to present a method of stating analyses 
adapted for general use, in order that those hereafter published 
may be readily compa\ with each other and with future work. 
This committee reported February 11th, 1886, and was authorised 
to prepare an abstract for publication, in order to call the attention 
of chemists to the subject. The Society earnestly recommends the 
adoption of the scheme, which is herewith briefly presented. The 
full text of the report will be published in the next bulletin of the 


ety. 

Water anal are usually made to answer one of three ques- 
tions, viz.:—(1) Is the water useful medicinally? (2) Is it injurious 
to health? and (3) Is it suitable for manufacturing purposes? 
Many books relating to water were published during the eighteenth 
century, but accurate chemical analysis was not attempted until 
about 1820, As the earlier —< were isolated, rare, and made 
for special purposes, the form of the statement was of little im- 
portance, if it was only intelligible. At the present time, how- 
ever, water analyses are very numerous. An examination of about 
a thousand shows some forty-two methods of stating quantitative 
results, there being sometimes three different ratios in the report 
of one analysis, Such discrepancies render comparisons difficult 
and laborious, 

The various methods of statement may be classified‘under the 
a general forms :—(1) Grains per imperial on of 101b., 

, 


or 70, — @) Grains per U.S. or wine on of 58,372+ 
ins, (3) Deci ly, as parts per 100, 1000, 100,000, or 1,000,000. 
4) Asso many grams or milligrams per litre. The last two would 


be identical if all waters had the same density; but as the densities 
of sea-water, mineral waters, &c., are much above that of pure 
— it is plain that the third and fourth modes are not com- 
parable, 

The committee therefore unanimously recommends—(1) That 
water-analyses be uniformly reported, according to the decimal 
system, in parts per million, or milligrams per ki i 


temperature stated, and that Clark’s scale of degrees of 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 8th. 

To-pay’s telegrams from some twenty points throughout the 
West show that the labourers’ movement for shorter hours and 
higher pay has been generally successful. The opinion has been 
expressed in well-informed circles that this agitation will continue 
throughout the summer and autumn, and probably do a great deal 
of harm to new projects which are coming to the surface. Several 
railroad companies have borrowed between 50,000,000 dols. and 
60,000,000 dols. within the past four or five weeks for projected 
lines. Everything is in good shape for a general improvement in 
trade and an increase in manufacturing demand, and manufacturers 
and all others are, therefore, extremely anxious that the present 
unsettled condition of labour should i of promptly. 
Concessions are being generally made, In a few cases employers 
are resisting the eight hour demands for ten hours’ pay, The 
organisation of capital continues in several branches of trade. 
Employers in the brass-making industry, representing 10,000 
workmen, have completed their organisation on the basis established 
by the Rhode Island manufacturers. Other organisations are 
under way, and it is quite probable that during the coming summer 
manufacturing capital throughout the United States will be pretty 
well organised for defensive purposes. A strong public sentiment 
is growing up against the extreme policy of labour organisations in 
boycotting. Several Bills have been presented in Congress for the 
arbitration of difficulties, but it is probable that none of the con- 
templated legislations will be satisfactory. 

A great deal of business is hanging fire. Locomotive dealers 
report the holding back of expected business in the West and 
South-west. The Baldwin Locomotive Works, who six years ago 
were making only four locomotives a week, and who within the 
past four months have been making twelve, have been disappointed 
in expected orders, which would keep them running at that rate all 
the summer. The same report is made by the managers of other 
locomotive works in New Jersey and New York. 

As yet the managers of car building works have met with very 
little disappointment, because of the urgent need of rolling stock 
of all kinds, 

The merchant iron mills of New York, New Jersey, and Penn- 
sylvania are running full time, and the plate, bridge, and sheet 
mills have enough business to carry them up to June 15th at least. 
The nail factories west of the mountains are idle with the excep- 
tion of about 1000 machines, and there are no probabilities of a 
general resumption. The Eastern factories are running full time. 
Quotations are 2.20 dols. to 2.40 dols. Scotch iron is selling slowly. 
Inquiries are in for Bessemer pig and spiegeleisen. Large 
quantities of foreign ore are arriving, and the domestic sources of 
a being worked vigorously, to meet the very heavy 
demand. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A SLIGHTLY better demand is this week apparent for some classes 

of finished iron on home t. The ge wrought by the 

recent floods in various parts of the kingdom has occasioned a little 
increased inquiry for iron for bri building, roofing, and some 

other constructive purposes. Simultaneously quickened d d 





gentlemen, friends of Lord Granville. The capital is a quarter of 
a million sterling, in 250 shares of £1000 each, and the company 
will issue, as a consideration to the co- ¥ considered 
as paid-up to the extent of 75 per cent, It is interesting to note 
that the chief shareholders now figure as the Right Hon. Earl 
Granville, who owns 77 shares; the Hon. E. F. Leveson-Gower, 
22 shares; G. G. Leveson-Gower, M.P., 5 shares; the Right Hon. 
Baron Wolverton, 20 shares; the Most Noble the Marquis of 
Lansdowne, 8 shares; the Right Hon. Earl Spencer, 8 shares. 
Only 200 of the shares are at present being issued. This is the 
North Staffordshire concern which I recently announced as intend- 
ing to lay down a new basic steel plant. 

The recent alteration in South Staffordshire prices does not 
materially affect the prices in North Staffordshire. These remain 
as they were previous to the South Staffordshire alteration, but 
in actual business prices are still on the decline, and plates, for 
instance, show a fall during the last couple of months of 5s. per 
ton. Messrs. Robert Heath and Sons, of the Biddulph Valley 
Works, now quote, f.o.b. Liverpool : Ordinary bars, £5 10s.; best, 
for shoe and turning p , £6; double best, £7; angles and 
tees, £6; best angles, 103.; while best tee iron is £6 10s.; 
Ravensdale hoops are £6 10s. to £6 15s.; best half round and 
convex bars, £6 ; bridge or tank plates, £6 10s.; best boiler plates, 
£7 to £7 5s.; double best, £5 5s.; and treble best, £10 5s. 

Messrs. Kinnersley and Co., Clough Hall Ironworks, Kidsgrove, 
quote, f.o.b, Liverpool :—Bars, £5 2s. 6d.; best, £5 12s. 6d.; and 
double best, £6 12s. 6d.; angles, £5 7s. 6d.; best, £5 17s. 6d.; and 
double best, £6 17s. 6d.; tees, £5 12s. 6d.; best, £6 2s. 6d.; and 
double best, £7 2s. 6d. Bridge and tram rails they quote 
£5 7s. 6d.; half-round, convex, and oval bars, £5 12s. 6d.; and 
triangular iron, £6 2s. 6d. These works are, however, just now 
at a stand in consequence of the dispute with the operatives. The 
firm have served a notice for a 10 per cent. reduction because of 
the unprofitableness of present prices, and the men have declined 
to accept any drop. 

The engineers and machinists have some fairly satisfactory export 
orders to execute, while railway ironwork for various English and 
suk sat incu eed soukene-caulaetemanh ae 
wor! eavy ironfoun people are s ly engaged. An 
attempt will be made to secure for this district some of the 
engineering work which the East India Railway Company has just 
now upon the market, and which includes pumps and boilers, port- 
able forges, locomotive steel tires, and the like. The supply of 
wheels and axles and axle-boxes needed by his Highness the 
Nizam’s State Railway for the 5ft. 6in. gauge line may also possibly 
go from this district. Gaswork engineers are some of them tender- 
ing for the set of four purifiers needed by the Kettering Gas Corpo- 
ration, 

The South Staffordshire and East Worcestershire nailers are still 
agitating for an advance in wages. A deputation on their behalf 
waited to-day upon Mr. Green, chairman of the Employers’ Asso- 
ciation, at Cradley, and urged him to call a masters’ meeting with 
the view of an advance of wages being given to the operatives, 
many of whom, they stated, are now undergoing privations 
through submitting to a series of reductions. Mr. Green sym- 
pathised with the operatives, but could not see his way clear to 
call a meeting at present. 

The West Bromwich ee ag 3m have, after considerable 
negotiations, sccured from the Local Government Board the 
powers necessary to raise the £5000 required for the establish- 
ment of the new gasworks, but the restrictions which the Board 
have attached to pan powers are such as to render the scheme 





for galvanised roofing sheets, &c., are being made on account of 
Spain to repair the havoc wrought by the hurricane in Madrid. 

This week’s Australian mail is the most favourable which has 
arrived for some time. Stocks of galvanised iron have been greatly 
reduced, causing prices to advance. 

Local iron consumers engaged in the hardware trades are buying 
steadily, and some ironmasters who mainly depend upon this class 
of customers are quite active. Generally speaking, however, the 
current supply, although curtailed, is much in excess of the markets’ 

uirements, 

The demand for hoops and strips is maintained better than for 
some other descriptions of iron, and certain of the hoop firms have 
no of business, and are running pretty full time, the orders 
being divided over export and home buyers alike. United States 
buyers are pressing orders upon the market for baling and cotton 
tie hoops, since the shipping season is now Lyre. considerably on. 
The iron mills of Warrington, Wigan, and other localities nearer 
Liverpool, and likewise the mills of North Staffordshire, are 
securing most of the business; still, Messrs. Downes and other 
Staffo ire houses are getting a share. ‘the American buyers 
are only giving low prices, Gas tube strip for local consumption 
is going off at £4 17s, 6d. and upwards. 

Makers of thin sheets for sae ae purposes and of superior 
tin-plates are much better off for orders than makers of ordinary and 
common sheets. They are experiencing a good export demand 





and all other systems, be abandoned. (2) That all analyses be 
stated in terms of the radicals found. (3) That the constituent 
radicals be arranged in the order of the usual electro-chemical 
series, the tive radicals first. (4) That the combination deemed 
most probable by the chemist should be stated in symbols as well 
as by name. 

The abandonment of Clark’s scale has been recommended by 
Wanklyn and Chapman; and the recommendation made by the 
committee does not involve the disuse of his method, but merely 
= pg of it into a with the decimal a 
c g from grains per ion to milligrams per kilogram. 
The last conclusion—No. 4—was deemed desirable from the fre- 
quent confusion in the statement of the iron salts and of the carbon 
oxides, The committee is unanimously of the opinion that analyses 
in the form recommended will prove quite as acceptable to boards 
of health and to the public in general, for whom such analyses are 
often made, as if presented in the mixed and forms com- 
monly adopted. e committee also feels sure that the people in 
verona bev better — ad bry hy definite of the preg 4 sy 
water from a report s parts per 100, per 1,000,000, 
&c., than from one expressed as grains per gallon, the latter being 
a ratio wholly unfamiliar to any but those in the medical or phar- 
maceutical professions, 








THE PANAMA CANAL.—M, Rousseau’s report, according to the 
Temps, is unfavourable to the Panama Canal Company as regards 
the difficulty of the cutting, the sum still required to complete 
it, and the time necessary. The Government has therefore 
asked the company to reply to these objections, and meanwhile 
the lottery debenture scheme will remain in suspense, 


THE SEVERN TUNNEL.—Some very fine photographs of the two 
entrances to the Severn Tunnel have been taken, and are being 
— by Mr. F, H. Worsley Benison, of Livingstone House, 

hepstow. We have received a very fine carbon picture, 24in. 
18in., of the English entrance, and a pair of permanent platinotype 
pictures of both entrances, 11}in. by 94in. They give a good idea 
of the bold character of the work, and are of very great interest to 


all eers. The leadin ticulars of th i 
mes — eae ig parti of the tunnel are given 


THE CrviL AND MECHANICAL ENGINEERS’ SOCIETY.—The annual 
dinner of this a took place in the Holborn Restaurant on 
M é 


Wednesday evening, dent, Mr. H. Michell Whitle 
in the chair. About forty members visitors sat y= an 
passed a very pleasant ev: . The Society isa small but vigorous 


and in its sphere as supplementary to the larger institutions, 
orms @ most useful part in providing the means of discussing 
pm ne and — — es uaintance, 

great service mi generally unger 
‘ones particularly, were a 





on t of the Australias, , the Continent, and else- 
where. Working-up sheets are > ae by the chief houses at 
£10 to £10 10s. and on to £11, while ares sheets are quoted 
£11 to £12. Steel sheets are quoted £11 to £12 10s. 

The state of the galvanising and general merchant sheet trade is 
sufficiently indicated by the circumstance that Messrs. Harris and 
Jeavons, Britannia Ironworks, have determined to follow the 
example of some five other sheet firms, and close down for a while. 
Messrs, Groucutt and Sons, of the Bankfield Ironworks, Bilston, 
have now paid off their operatives and shut down the works. They 
declare that they cannot continue manufacturing at present selling 
prices. The only inducement which is likely to influence the firm 
in restarting at an early date would be an offer on the part of the 
ironworkers to accept a reduction of wages. The effect upon the 
market should be to ually stre en prices. Buyers, how- 
ever, still find the supply of sheets ample for all their requirements, 
and will not be easily ed into giving more money. Sheets 
Pegg ate Ae 5s., and a few makers ask £6 7s. 6d. For 
27 w. g. 15s. to £1 per ton extra is being obtained. ‘ked bars 
are in rather better demand at £7 per ton. Second-class branded 
bars are £6, and merchant bars are worth about £5 10s., but sales 
are effected at £5, and in some cases at £4 15s. Tank plates are 
easy at £7 and upwards, and boiler plates at £8 to £9. A 
business is maar ee steel of all sorts, but prices are discouraging. 

Messrs. Nettlefolds are pushing forward the erection of their 
new works at Newport, to which they will transfer their iron and 
wire rod making business from Shropshire. 

Messrs. A. Baldwin and Co, are progressing with prepara- 
tions for the erection of their new works for superior tin-plate 
manufacture at Panteg, near Newport. They have taken some 
twelve acres of land, and over eight acres are understood to be 
available to them if by-and-bye extensions should be needed. The 
company hopes to have an output of something like four or five 
thousand boxes a week, 

Messrs, Parkes and Parkes, who some time ago acquired the 
works at West Bromwich, formerly run by the le Coal and 
Iron Company, are proceeding slowly with preparations for con- 
verting the works at which angle iron was formerly manufactured 
into sheet works. It is expected that ultimately four sheet mills 


will be laid down. 

The pig iron trade is still backward. Quotations for hot-air 
mine pigs range from 57s. 6d. to 52s. 6d, ton, whilst transac- 
tions have taken place at lower figures. Id-air iron commands 
about 77s. 6d. per ton ; part-mine, 35s,; and common iron, 27s. 6d. 
to 30s. per ton. Northamptons are 34s. per ton upwards delivered 
to railway stations here. Hematites have fallen 2s. 6d. per ton 
since the quarterly meetings. Excellent Welsh brands are now 
quoted 50s, delivered here. 

The newest feature in the North Staffordshire iron trade is the 
conversion of the Shelton Bar Iron Company, Stoke-on-Trent, of 
which the Earl of Granville is the chief proprietor, into a private 
limited liability company, the subscribers being noblemen: and 





p ting of the Town Council was held on 
Friday, when the report of the Gas Committee suggesting altera- 
tions in the provisional order was adopted, and it was decided 
to urge upon the Local Government Board the desirability of 
the amendments being sanctioned. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—The condition of the iron trade throughout this 
district remains practically unchanged; it is still lacking any sign 
of improvement, and the actual business doing continues of the 
most meagre proportions with prices cut quite as low as ever. The 
current market prices are no lower than the minimum rates that 
have recently been quoted, but it can scarcely be said thatabsolute 
finality has yet been reached in the way of concessions, When 
there is an order of any importance to give out, buyers, no matter 
how low the price they have previously induced makers to accept, 
persistently press for some further concession, and although there 
are some makers who prefer to remain practically out of the 
market rather than follow constantly salen prices, which mean 
only an increasing loss to themselves on every s' ing transac- 
tion, the necessities of others apparently compel them to seek 
after business on such terms as it can be sec . This continued 
want of firmness shown by some sellers checks any disposition on 
ad ge of buyers to give out orders beyond what they are abso- 
lutely compelled to place, and so far as some of the consumers are 
concerned, they are not only altogether out of the market for any 
present requirements, but they are suspending deliveries of iron 
on t of contracts they have aoa running. 

An inanimate tone again characterised the iron market at Man- 
chester on Tuesday. There was a fair average attendance, but 
very little business offering, and I could hear of no transactions of 
any weight being .ecorded. pl = iron the demand was extremely 
slow, and where buyers had orders to give out they could place 
them in district brands at about 35s. 6d. for forge and 36s. 6d. for 
foundry, less 24 per cent., delivered equal to Manchester. These 
may be said to remain about the minimum figures in the market; 
Lancashire makers still ask 37s. to 37s. 6d., less 24 per cent., 
delivered here, and about the same is also still quoted for one or 
two Lincolnshire brands, but it is only occasional small special lots 
that are sold on the basis of these prices, and practically they are 
out of the market so far as ordinary business is concerned. For 
outside brands offering here prices also remain very low, with, if 

hing, an easier tone in some instances. 

ematites still meet with little or no inquiry, and the exces- 
sively low prices which have been quoted for some time past 
apparently offer no inducement to buyers. Lancashire No. 3 
foundry hematites can be bought at 49s. 6d., and Cumberland 
brands at about 50s. 6d., less 24, delivered into this district. 

The manufactured iron trade remains in much the same position 
as last reported; there is still only a very slow hand-to-mouth 
business doing, with forges in most cases only kept partially em- 
ployed, and prices are cut extremely low to secure orders. The 
average current prices are about £4 17s. 6d. to £5 per ton for bars, 
£5 7s. 6d. for hoops, and £6 10s. for sheets, delivered into the. 
Manchester district; but these do not represent the minimum 
— which are taken in some instances where sellers are hard. 
P ° 


In some branches of the engineering trade rather more activity 
seems to prevail. Several of the large firms engaged on heavy 
engineering and millwright work are reported to be better supplied 
with orders than they have been of late. Tool makers and 
machinists, although they can scarcely be said to be any busier 

erally, are in the leading shops fairly off for work. The demand 

‘or labour would also seem to show a slight ne ye through- 

out the district, and the last reports of some of the leading trades 
union societies connected with the engineering branches of industry 
show, if anything, a slight change for the better in the condition: 
of employment throughout the country ly. It will be of 
interest if I here summarise a few iculars I have been able to: 
glean from these reports, Although none of the reports from the 
important centres of industry record any distinct or appreciable 
improvement in the actual conditions of trade, there is a decrease 
in the returns of the number out of employment, which, if only 
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small, is so general in its character that expression is given 
to the hope that trade is at — slowly recovering from 
the ig ae depression. returns of th 
mated i of Engineers, although the general tenour 
the reports the various districts is still that 
bad, show a slight decrease upon those of the previous month 
the number of members in ipt of out-of-work support 5 this 
decrease is pretty evenly distributed hout the large 
industrial centres of the country, and the number on the books in 
receipt of out-of-work support, which last month stood at about 10 
per cent., has now got a to about 9 cent. of the total 
membership. The report of the Steam ine Makers’ Society 
states that the slight improvement shown in the last report is 
maintained, the number of unemployed has again decreased, 
whilst in many of the districts a rather more cheerful tone was 
manifest, and they were in hopes that the worst was now past. 
The evidence of actual improvement was, however, not — = 
and was apparent more in the smaller than in the large i i 
centres, ne Piggy at pnd Som why oe og Ay ters 
couraging sign, as, in past depression, it e ultimate 
improvement had not been inent until they had found them- 
selves in the midst of briskness. In the above society there 
has also been a decrease of about 1 per cent. on the total 
membership in the number of out-of-work members, 
number in receipt of unemployed benefit having fallen from 
6 to about 5 per cent. The unquestionable improvement in the 
condition of American trade shown in the various reports from 
the United States is also regarded as a very hopeful sign, although 
the general upset caused by the strikes affords ground for some 
apprehension as to the future. On this question a well-informed 
working man dent, whose forecast which I quoted from 
a previous letter has proved pretty accurate, writes that trade is look- 
ing up in the United States, and ee 
renee Gro ay were —_- by ety that — = 
ing p. in the country. “By present a 7 
** the country is wild with strikes from one be to the other, for 
shorter hours and increased wages.” 

Messrs. R. and J. Dempster and Co., of Newton Heath, Man- 
chester, on Tuesday produced something like a sensation in the 
principal streets of the city by the despatch of an exceptionally 

consignment of gas plant. This consisted of girders, 
roof work, retort fittings, hydraulic mains, purifiers, valves, wood- 
grids, gasholder and other kinds of constructive » weighi 
altogether about 150 tons. Owing to the absence of a railway 
siding at the works, this heavy weight of material was conveyed on 
upwards of fifty — which formed a continuous line of nearl 
half a mile through the streets to the railway station for despa' 
to gasworks in various parts of the country. 

Messrs. Dempster, although chiefly engaged on gasworks a, 
do not confine their attention by any meang to this one branch 
engineering, and they have just introduced a new patent Indian 
grain washer and drier, the invention of a practical miller and 
milling engineer in this district. The arrangement of this appa- 
ratus is very simple, and the grain to be cleaned goes through a 
continuous process without manipulation by hand. The grain is 
first passed into a sieve dickey, which takes out the loose dust, 
small seeds, and other foreign substances larger than the wheat, 
_— from this it is made to — ne magnetic —_ which frees 
it from metallic substances, and after passing through an aspirator 
which removes all chaff and fibrous substances, it proceeds direct to 
a cylindrical washer. This machine is i with a double set 
of agitators, which take hold of the grain and wash it thoroughly, 


and at the bottom of the washer is a receptacle, into which stones or | 36, 


auy other heavy particles fall by their ific gravity. The 
washed grain is next made to pass up an inclined rinser, and in its 
upward course meets a downward flow of clean water, which divests 
it of any remaining impurities. At the bottom of the rinser there 


fixed, reversed the ventilation, and sent the flames in the direction 
of the down-cast shaft, setting fire to the conductors and wood- 
work at the bottom. Fortuna the men were got out in safety, 
but the fire was not extingui before much was done, 
It is estimated that 7000 hands were thrown out of employment 
A serious thot hes exlann in the edge tool trade. Messrs. 
Ward and Payne, who are the t makers of edge tools in the 
world, bave found of late that the Germans have been steadily 
encroaching on their markets. To meet this competition the: 
deemed it necessary to reduce and with this view req 
their workmen to concede a reduction of 15 per cent., or alter their 
ing the principle of the division of 
is they declined to do, and the 
firm thereu; vertised in Remscheid for German grinders to 
take their sng They first offered the situations to their old 
workmen, none of whom applied for them. They then filled up a 
few vacancies from outsiders, and have now intimated that unless 
they can get the workmen to accept their terms, they will most 
bring over German grinders, many of whom have offered 
their services at considerably lower wages for much longer hours. 
The men, it is expected, will resent, and resist what they call the 
‘foreign invasion,” which has excited no little sensation among 
Sheffield workmen gen . Messrs. Ward and Payne, it may be 
mentioned, have recently adopted a machine for pe tools, 
by which production is immensely increased and a 
The Sheffield sewage works, for which £150, have been 
borrowed, are now completed, and are to be formally opened on 
June 2nd. Mr. Gott, C.E., formerly of Bradford, was the engineer 
for the construction of the sewerage scheme, and Mr. Alsing, C.E., 
for the works at Blackburn, for which Messrs. Wm. Bissett and 
Sons, Sheffield, were the contractors. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE attendance at the Cleveland iron market held at Middles- 
brough on Tuesday last was better than it has been for some time 
past. It cannot be said, however, that there was any improve- 
ment in tone, or that prices were any firmer. 

The leading makers of pig iron ee a aes 
with contracts, booked before prices fell. so low, th er to 
continue to put their surplus make into stock rather sell it 
at present prices. 

Most of the business now ing from day to day is between 
consumers and merchants, and ers are not in any way inte- 
rested therein. By merchants 29s. 6d. per ton is now taken for 
No. 3 ae for prompt ey and in one or two cases sales of 
small lots have been made at as low a figure as 29s. 44d. 

Owing to the continued slackness at the finished ironworks, forge 
iron is in poor demand, and the price has fallen to 28s. 6d. per ton. 
In the mt uncertainty as regards the future, neither buyers 
yo 4 show any inclination to do business for forward 

very. 

There are no transactions to ge in warrants, even though the 
price current has fallen to 29s. 9d. per ton. 

Messrs. Connal and Co.’s accumulation of Cleveland pig iron 
in their Midd h store had on Monday last reached a 

tons, being an increase during the previous week 
of 5633 tons. At Glasgow they now hold in stock 755,720 tons. 
i its of pig i from the Tees have slightly improved, 


——_ this month, as compared with 
31,550 tons in the corresponding ion of April. 

There is nothing new to be sai 
trade. Orders are exceedingly difficult to obtain, even though 
makers are willing to make slight reductions on the prices recently 


is an automatic mud extractor, which allows the heavy mud and | quoted 


fine grit to pass away; the water then rises vertically, and in its 
course carries away the light inferior and weevilled grain, smuts, 
&c., which finally pass off along with the dirty water through an 
overflow pipe. From the rinser the grain is conveyed to a hydro- 
extractor, in which the wet grain falls to the bottom, whence it is 
raised perpendicularly by an ingenious method, which, together 
with a centrifugal force that is exerted, leaves the grain almost 
dry. If desired, the grain can be taken direct from the 
hydro-extractor into sacks, or by means of a wing valve its 
course can be turned into a patent fire-proof iron elevator, and 
lifted into a drying machine fitted with a number of wrought iron 
steam jacketted tables, over which it is made to travel by means 
of revolving scrapers until it reaches the bottom, whilst an exhaust 
fan connected with the top of the machine draws in air from the 
bottom, which in its passage through the machine becomes heated, 
the dey The dry air, which is d 

e drying process. e air, w! is drawn 
at the bottom of the machine, also tempers and 
grain ready for immediate use or storage. 
In the condition of the coal trade there is no material change to 
report. The demand generally is very quiet, with supplies of all 
* in the market, and prices 
if anything weak, although not quotably altered from those given 


to note in the condition of 


more than ever established the tendency there has been for a few 
weeks past in the direction of improvement and consolidation in 
the demand for pig iron, not only on home but 

foreign account. The inquiry, in i 


numerous; but the great drawback to the full acceptance 
improvement is to be found in the inability of 
arrive at such a basis of  o—*%-- 2 ~. 
stances be mutually acceptable. The work in the hands of makers 
of iron is comparatively large when is pai 
which they have ied in an industrial sense for some time 
but their books could easily be well covered with 
cared to book large deliveries at present quotations. 
fact, — up values, while buyers are endeavouri 

th and prompt deliveries at even lower quotati 
are ruling. This it is evident they will be unable to 
makers are well off for orders for steel rails, and their 
well employed, and likely to be for a few months. 
steady at £3 16s. per ton net at works; indeed, makers are 
under this m » although continental makers are booking 
at as low as 4. Se Se = = 
large consignment’ rails in a few days. 
quiet. Iron ore slow of sale. Coal and coke steadier. 
better employed. 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE two armour-plate. firms have just booked further 
from the Government. Messrs. John Brown and Co., Atlas Works, 
have obtained the order for the side armour for the Immortalité, 
and Messrs. Charles Cammell and Co., Cyclops Works, the 
armour for the Aurora. These “ lines” come in very acceptably, 
to take the places of other work now being com; In another of 

be 


the heavy ts a i fool tem 's ao Sely sears 
Shot to siglo ter tha nigh akifen coven, dure howe to 
worked, and it is probable that the Sunday labour will be continued 


The disastrous floods of last week did damage to the iron 
furnaces, steel works, mines, and other in South Yorkshire. 
At Sheffield the most serious loss was at the Brightside Steel 
Ww William Jessop and Sons—w! men were 

ly thrown idle by the of a ion of the 
At Hall the colliery was set on in @ curious manner. 
The water rushing down the cupola shaft, where were 


the steam and moisture generated by the hot tables in | i 





uoted. 

The last meeting for the session of the Cleveland Institution of 
Engineers was at Middlesbrough on the evening of Monday, 
the 17th inst. Mr. Edwin Jones occupied the chair, in the 
absence of Mr. A. C. Hill, the president, who is still suffering 
from the injuries he recently received under circumstances 
already reported. A letter from him was read to the meeting, 
wherein he says that he is progressing ony race. A 


recovery. An interesting was read from . BR. 
Grabam, of Greenwich, on A Material Economy in House Girders 
and Permanent Way.” Mr. Graham illustrated his paper by a 


number of diagrams showing the most economical sections which 
can be used so as to give maximum strength and stability for a 
ven cost. An i i i ion ensued, and a vote of thanks 
i Mr. Graham is 

of determin- 
girders, and roof 


The Consett ry Company » about to extend its a 
very largely in the direction of completing its arrangements for 
manufacturing steel plates and angles. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 
gw pein De nelly Ty he wr mah B 
indeed, some improvement in oreign 
make itself felt with material effect in homes 
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a 5d. ° y 

to 38s. 64d. cash. To-day—Thurs- 

day—was held as a holiday in honour of the Queen’s birth day, and 
was 


tothe toa, 0s No a Gy Clee, 
-0.b, a Wy, 0. .3 No. 3 

— 44s. and 41s. 6d.; Summerlee, 45s. 6d. 
and 41s, ; Carnbroe, 42s, and 39s. 6d.; 
89s, 6d.; Monkland, 39s, 8d. and 36s.; Quarter, 
and 35s. 6d.; Govan, at Broomielaw, 39s, 3d. and 36s.; 





with respect to the finished iron hes 








and £28,200 worth of general iron manufactures, of which £11 
a me ge pipes, sheets, tubes, &c., for Sy . There is = 
siderable activity at the works, which are implementing foreign 
orders, the bulk of which at present are for India and the Aus. 
oe f coalm that th 

Jertai ms 0 asters rt that they are well emplo 
with orders for shipment, while yond continue slack, The = 
shipments are not quite so satisfactory as those of the preceding 
week. From Glasgow 30,617 tons were despatched ; y se 
106 tons; Ayr, tons; Irvine, 1889 tons; Troon, 6595 tons: 
Port Glasgow, 1400 tons; Bo'ness, 7657 tons; and Grangemouth, 
11,551 tons. There is no peeemanens in prices. The inland 
oaks is quiet, the demand for household coals being on the 

lecrease, 


One of the oldest shipbuilding yards on the Clyde has just been 
closed. Some time ago the owners gave up business, and as 
they were at the time engaged on certain work for the Allan 
Line Steamship Company, the premises were kept open by that 
company until the work was completed. This being done and 
there being no offer for the yard, the plant has just been dis 
of, and the closed. The purchasers of the plant are Messrs, 
P. and W. M‘Lellan, iron merchants, mom ve 

Messrs, A. and J. Inglis, of Pointhouse Shipyard, Glasgow, are 
reported to have booked a contract for two steamers of about 800 
tons each for service in the English Channel. At Dumbarton 
Messrs. A. M‘Millan and Son have contracted to build two steel 
sailing vessels, one over 2000 and the other about 1200 tons, for 
English owners. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Mr. WALES, chief inspector of mines for South Wales, died this 
week at Swansea. He had held for about twenty years his 
position, and had passed through one of the most, if not the most, 
important epochs in the history of the trade. The occurrence of 
explosions such as those of Cymmer and Ferndale, the advent of 
a. enactment, and of increased scientific appliances 
the growth of greater consideration for the welfare of the caller, and 
the better feeling between employed and employer, all have occurred 
in his time. In the Bruce enactments he an active part, and 
was chiefly responsible for the interdict against shot firing which 
aroused the antagonism of the colliers and coalowners. He had 
not the brilliancy of Lionel Brough, and may be regarded as more 
plodding, and more of the old school method than suits the keen 
investigatory spirits of our time, who seek in coal dust and other 
theories to solve grave problems of importance; yet in duty fear- 
less as the humblest collier, and from the havoc of Ferndale to 
that of Mardy his experience was a terrible one. Mr. Wales was 
originally colli at Dowlais, but, like a host of able men, 
came from the northern school. 

I am glad to note the grant of medals for heroism at Mardy, but 
am a little surprised that some names were omitted. Mr. H. 
Kirkhouse certainly deserved a place amongst the gallant band, 
The conferring of medals for valour in mining life is a commend- 
able thing. It has been often the subject of note in this column, 
and I may, without egotism, claim to have been an early advo- 
cate for its adoption. 

The coal trade is again rather quiet at Cardiff and Newport, but 
is a little more active at Swansea. A few of the Rhondda col- 
lieries have been idle, some of the Ocean in i » and in 
many a half or two-thirds of a week’s work seems to have been 
the average. At Plymouth collieries work is slackening, but it 
is better at Cyfarthfa and Dowlais. At Plymouth a new fan 

been erected, at the cost of £1000, whi ill speedily 
recoup itself. Plymouth collieries have been wonderfully fortu- 
nate this year with their shipping and home trade. It is a 
marvel to ye i old inhabitant how a coal-field worked in 
1801 should still be so productive, but its duration will probably 
be fifty years uch is scientific opinion, and if so, the 
duration of the Welsh coal-field may fairly be extended to what it 
has been assumed. In the “‘ History of the Welsh Coal Trade,” 
now being compiled, interesting facts have been gleaned of all 
the early workings, and the wonderful shown from the 
small level, and a half-dozen men who worked by the light of a 
candle, and dusted out the gas with their jackets when it became 
dang , to Ab ne with its atmosphere heated, gaseous, and 
thro: with 300 men stri to the waist, and working for 
dear life. Abercarne, with its explosion, costing 258 lives, is a 
dark spot in the history. 

The total coal exports from Cardiff last week were only slightly 
in excess of 134,000 tons, and the falling off also in this week has 
naturally told on railway receipts. Taff are quoted as low 
as 222, and if Rhymney shares indicate a little improvement it is 

i bn uence of i from the Taff. The 
Taff, however, shows in directorial spirit no decay ; in bridge work 
and branches it is as busy as ever, This week I saw good work 
being done on the Roath branch. 

The steelworks ——_ along about the same as usual, a kind 
of hand-to-mouth prevailing. The Dowlais notice ends with 
this month, and it means a reduction. If the reduction will not be 
accepted then it means stoppage in all, or part, as circumstances 
may suggest. The drop in steel bar and steel rail is such as to 
necessitate a reduction, even though, as in the present case, the 
prs paid are as low as ever they have been. It is generally 

erstood that the reduction will be accepted, and the hope is 
expressed that the mills will become busier. At present hundreds 1 





begging . 
The sales of foreign ore have been slow of late. 


Copper ises to come into vogue by its freedom from oxidisa- 
tion, and I see at Swansea that attention is being directed to this ; 
and probably this branch of home industry may be better developed. 


The tin-plate trade continues busiest of vp be pony ogy 
prices remain unprogressive there is a good deal being done. 
the Newport district a winding-up order has been issued for 
Machen, and out of the assets an order very mercifully has been 
issued to pay £1200 due to the workpeople. In the Swansea dis- 
trict the exports last week figured amongst the highest on record. 
Seven thousand boxes were shi in excess of make; so prices 
may be ex to get out of the rut they are in. Wasters are 

ht as low as 12s., and best brands 1.0, fetch only 13s. 6d. 
order for 160,000 date boxes has been booked by a local firm 
ely to get up an exhibition of its metallurgical 
for example, that shall be rolled as thin as 

ld leaf, and be of durable strength fitted for the Tay Bridge ; 
Rs ge which the Ji covet, and the New Zealanders 
a choicest fruit ; its , zinc, and spelter, The suggestion 

a 


good one. 
An ee St ee Seating Sas just occurred at the Bute 
Docks, the Benhope taking on ver 1800 tons Dowlais coal 


in twenty-five hours. 
Am of the week have been 2003 tons to 
2100 tons to Bombay, and 1000 to 


the successor to Mr. Wales, and 
he remained as the assistant- 
right, Now probably it will be 


ongst the large cargoes 
Singapore, 1850 to Savona, 


Speculation is active as 
Mr. Galloway is named. 
inspector all would have been 
Mr, Caduran or Mr, Randall, 








Co ae cnet at ata eee 
3 rom 
y ’ Ys ’ ry; tn om 


10 a.m. to 10 p.m., Museum, 7503; mercantile 
tnd Friday, edmission 64 froma 10 a.m. $06 ag; Tg 
5 &.m. mm, 
mercantile" Indian section, and other collections, 
lormer 


H 
191. 


T — Average of corresponding week 
ini ‘otal from the opening of the Museum, 
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NEW COMPANIES. 
‘fur following companies have just been regis- 
tered :— 


Shelton Iron and Steel Company, Limited, 

Upon terms of an agreement of the 7th inst. 
this company to take over the business 
of ironmasters and iron manufacturers or con- 
verters, carried on by the co-partnership known 
as the Shelton Bar Iron Company at Shelton, 
Stoke-upon-Trent. It was registered on the 10th 
inst. with a capital of £250,000, in 250 shares - 
£1000 each. The capital of the co-partnershi 
the 3lst of December last was £120,000 sterling, 
divided into 30 shares of £4000 each. The com- 
pany will issue as a consideration to the co- 

rtners, shares considered as paid up to the 
extent of 75 ed cent. The following list contains 
the names of the co-partners, together with their 
interest in the co-partnership and the com ve 
and also the names of non-partners, the lat 
whom agree to take the number of shares in in 
company set opposite their names, and to pay in 
respect thereof £250 per share on allotment 
£250 on the 2nd October, and £250 on the 2nd 
March, 1887 :— 


Number y 
ol shares Number 
in the of shares 
co-part- n the 
nership, Company 
*The Right Hon. Earl Granville 144 77 
*The Hon. E. F. Leveson-Gower, 
14, South Audley-street . 4y5 22 
“Rev. R Lowndes, Sturminster, = 
Newton, Dorset 32 
8. L »wndes, 84, Oxford- terrace ’ 
Henry Lowndes, 7 7, Finch lane 4 
*T. E. Horton, —ae Shrop- 
shire, ironmaste 3 16 
*Stuart Rendel, M. Bis ee White- 
hall-gardens . ae 
*G. G. Leveson- G wer, M P, 
14, South Audley- -street . i 21. va 
*The Right Hon. Baron ‘Wol- 
verton 20 
The Most Noble the Marquess 
of Lansdowne .. — ey 
*The Right Hon. Earl Spencer _ ee 
*F. W. site eae -on- 
Trent . eo _ as ee 
80 - 200 


The number of directors will from time to time 
be determined by the company in general meeting; 
qualification, four shares; the first are the mem- 
bers in the above list whose names are preceded 
by an asterisk; the company in general meeting 
will determine remuneration. 





Siddeley and Co., Limited, 

This company pro to purchase the business, 
property, and liabilities of Messrs, Joshua and 
John Siddeley, of —,. faba ng oy Liver- 
pool, The nature of i 


elected the holders of the founders’ shares; 
rn 10 shares; the subscribers are to 

int the first ; the company in general meeting 
1 determine remuneration. 





Alfred Slatter and Co., Limited. 

This is the conversion to a company of the 
business of electrical engineer, on by Mr. 
Alfred Slatter, trading as Alfred Blatter and 
Company, at Lead was regis- 
tered on the 11th inst. with a capital £10,000, 
in £5 shares, The subscribers are :— 


“din we om C.E., Telford-avenue, Streatham- 


Charles Ma; or, T4, Prah- road, Finabury ‘Pari 

E. Felton, e Crescent, Beckenham 

w. ae. Leadenhall-chambers, St. Mary ‘Axe, 
a” : 
ay Craig, 16, “Woodvale, Forest- hill, ‘merchant 

= & & W. locke 6, Mervan-road, electrical engineer 


_— vad 
street, coal merchant 


In lieu of a board of Phe an Mr. Alfred 
Slatter will act as manager until he may resign 
or be removed by special resolution of the com- 
pany. The salary of the manager will be £250 
per annum, 








_ a Loilatlend 





Brilliant Incandescent Lamp Company, Limited. 
This company proposes to purchase the process 
of G, Zanni for the manufacture of filament 
forming part of incandescent or other lamps. It 
was registered on the 8th inst. with a capital of 
£5000, in £1 shares. The subscribers are :— 


7 Fan sa (5, Gibson-square, N., mene engi 


“Rk. “Matthews, ‘2, City-road, surveyor ee 

*S. Baugh, 11, Canonbury Park No:th .. 

D. Zauni, 59, ’Cloudesley- ruad, N., electrician 

8. Tugman, 98, Junction- road, N., merchant @.. 

Jd. Lea, 75, Atlington- -road, Camden Town, elec- 
trical engineer . 

8. Matthews, 21, City- -road, “clerk 


The subscribers denoted by an asterisk are © the 
first directors; qualification for subsequent direc- 
tors, 50 shares; the company in general meeting 
will determine remuneration. 


a 





British and Colonial Dermatine Company, 
Limited, 

Upon terms of an agreement of the 7th inst. 
this company proposes to acquire the assets and 

— of the Dermatine Syndicate, Limited, of 
r illiam-street, Camberwell, and to manu- 
facture dermatine (a substitute for gutta-percha 
for insulating, waterproofing, &c.), and to sell all 
chemical and other productions of a similar 
character. It was incorporated on the 8th inst, 
with | @ capital of £100,000, in £5 shares. The 
is the very substantial 
sum of £40,000 in cash, or at the discretion of the 








is not stated in the registered pte ng and no 
information is afforded as to the special arrange- 
ments made with the vendors and promoters as 
consideration for the purchase. Power is taken 
to acquire and work English letters patent, 
granted for improvements in apparatus or 
machinery for refrigerating or cooling purposes. 
The company was incorporated on the 6th inst. 
with a capital of £100,000, in £5 shares, with the 
following as first subscribers :— 


E. J. Toy, Athole House, Tynemouth-road, 
Tottenham, insurance agent... . 1 

H. oe 15, 8t Mary- ~square, W., shorthand 

w. Foggo, jun., “Roxburgh, “South Norwood Park, 
accountant 1 

H.C, Bentley, 4, Almington- street, ‘N., insurance 
mnt 1 

J. rier Masters, 13, Hamburg- street, London- fields, 
accountant . 1 

J. bt. Bates, Nuttall terrace, Buxton, shorthand 
1 


W. R. Edwards, 42, Halsey “treet, ‘Chelsea, ‘com: 

mission agent . 

Most of the regulations ry table A spely to the 
company; directors’ remuneration, £500 perannum, 
with an additional £100 for each £1 per cent. 
dividend over £6 per cent. per annum. 





Woodhouse and Riwson Electric Contract and 
Maintenance Company, Limited. 

This company was registered on the 6th inst. 
with a capital of £50,000, in £10 shares, to pur- 
chase the goodwill of the contract department of 
Messrs. Woodhouse and Rawson, of 11, Queen 
Victoria-street, and also of the electric installa- 
tion, contract, and maintenance business of the 
Crossley Telephone Company, Limited, so far as 
the same respectively relate to Lancashire, York- 
shire, and Cheshire. The subscribers are :— 


*F, L. om, 11, Queen Victoria-street, elec- 
trical en, 


ginee 
J. A. J sane ll, ‘Quen Victoria street, managing 
W. L. Madgen, l, Queen ‘Victoria-street, ‘elec: 
CM na: a. 6, 10s 0d: B60 46 we 
*J. F. pid -ppaee Rawdon Hall, near Leeds, wool 
*C. H. Priestley, Thorngath, Idle, near Bradford, 
stuff manufacturer .. . 
A. W. Lassen, Bradford, merchant . 
J. Renwick, 88, Olinda-road, Stamford- bil, clerk 
The number of directors is not to be less than 
three nor more than six; qualification, 25 shares; 
the first are the subscribers denoted by an asterisk 


and Mr. Otway Edward Woodhouse; remunera- 
tion, £200 per annum. 


et 





Railway Construction Company, Limited. 
This many proposes to construct and work 
railways, net, and other public works, It 
was registered on the 6th inst. with a capital of 
£220,000, divided into 20,000 ordinary shares of 
£10 each, and 2000 founders’ shares of £10 each. 
The subscribers are :— 


¢ E. Way, 10, Iverson-road, Kilburn, merchant 
©. A. Lovegrove, ©. C. E., 1l, St. John’s Villas, East 
wich . 
A. Tyson, C.E., 21, ‘Delahay- -street, Westminster 
W. Chaplin, 69, Trintt -street, 8.E.. ee 
A, Stannard, C, E., e Cedars, Putney ; ee 
A. G, Steward, c. ine "10l, Leadenhall-street .. .. 
W. Alfred Dawson, v. K,, 21, Delahay-street.. . 
The number of directors is not to be less than 
five nor more than eight, two of whom are to be 


See 





8, one moiety in cash and the other fully- 

paid shares, Mr. Maximilian Zingler, the in- 

ventor, is appointed chemical and technical 

superintendent for five years at a salary of £400 

” annum, The subscribers, who are responsible 
£5 only, are :— 


Shares, 
“Sir H. C. Mance, Manora Lodge, Bedford .. . 
M. Zingler, 16, Fenchurch- street, secretary of a 
railway company 
*W. W. Lander, 26, Throgmorton- stieet, sect retary 
Imperial Ottoman Bank . 
¥ Cc. em © 7, Great Winchester- street, mer- 


‘0. Kup rs, Leade enhall House, merchant . 
aterfield, 7, William-street, Camberwell, 

+ manager Dermatine Syndicate .. 

ichael, 23, St. area avenue, North 

Kensington... . 

The number of pron is not to we teats than 
three nor more than seven; qualification, = 
shares; the first are the subscri denoted 
an asterisk and Mr.G. H. M. Batten, of a 
stone-street ; remuneration, £100 per annum to 
each director; also £20 per cent. of surplus profits 
; ee payment of £10 per cent. per annum divi- 

end. 


tet 





Holmberg Safety Match Company, Limited. 
This is the conversion to a company of the 
business of Mr, Eric Holmberg, of the Sodertelje 
Match Factory, in the town of Sodertelje, Sweden. 
It was tered on the 8th inst. with a capital 
of 750,000 1 in £1 shares, The subscribers are :— 


Captain F. Pinzon, Friern-road, Dulwich 1 
C. A. Sodeberg, 145, Whitechapel-road . 1 
R. A. Panchaud, 10, Garfield. cerese, Forest gate, 

accountant .. eo 1 
L. Southall, 29, Spu uarston-road, zB, clerk i. vee 
J. Walker, Bidoup, Kent, riter .. ,] 
T. W. Priske, 47, Newington-green “send 1 
C, J. Otway, 140, St. Thomas- —% Finsbury Park 1 


Most of the regulations of Table A of the Com- 
ies’ Act, 1862, are adopted. Directing quali- 
ication, £100 in shares or stock. 





Venezuelan Austin Gold Mining Company, 

imited, 

This company was registered on the 6th inst. 
with a capital of £850,000, divided into 20,000 
8 per cent. preference shares of £10 each, ‘and 

“age yore | shares of £1 each, to uire, 
work, and develope the auriferous mines in Vene- 
zuela, known as Austin Numbers 1 to 10, and 
Corina, and woodlands and other property con- 
nected therewith. The subscribers are :— 

Ord. Shares. 

8. Allgelasto, 19, Great Winchester-street, bank 

manager 
C, F. Pearson, 3, Draper's- gardens, stockbroker... 
G@ &. —- 27, Old Broad-street, bullion 


broker 
8. ee. Pixley, a Old ‘Broad- -street, bullion 


H. Herbert, $1, Old Broad-street, stockbroker |. 
E. Fayersy, 1%, Great Winchester-street, _— 
1S Shephetd, 39, ’ Vartry-road, “Stamford-hill : 
The number of directors is not to be lees than 
five nor more than eight; qualification, £4000 of 
nominal, £1000 of “which must be in preferred 
shares; the subscribers are to appoint the first; 
remuneration, £2000 per annum, and in addition 
10 per cent. of the surplus profits remaining after 
payment of 8 per cent. dividend. The purchase 
sio eye it wae £ 900 cash £30,000 
n of the mines, le 
id eodinary, ond’ 00000 in preference shaxes; 


1 
1 
1 
1 
1 
1 
1 





Nes vai Gold Mining Com 
acu, 
£52, A Ring: anda By 
shares, all such shares to be considered as fully- 
paid. The company further undertakes to pay 
£80,000 in cash for a lease of the woodlands for a 
co igen yh Foo 
acupai 


liquidator of wr 
o0 Limited, 
000 in deferred 


under the existing arrangements of the 
Gold Mining Company, Limited. 


Joshua Stubbs, Limited. 


This is the conversion to a company of the 
business of metal manufacturer, carried on by 
Mr. Joshua Stubbs, at the Brunel Works, aye 
street, Aston, Warwick. It was was registered on 
11th inst. with a capital of £20,000, in £10 aie. 
The subscribers are :— 


A. Turner, Birmingham, enainer’s foreman 
Mrs. E. Stubbs, Birmingham 
John Stubbs, Birmingham, "metal "dealer's 


manager ‘a 

Mias R. E. Stubbs, Birmingham as on 
*W. Abbott, Birchfield, Stafford . 

“Joshua Stubbs, Birchfield, metal manufacturer 
J. Evans, Birchfield, leather worker .. .. 


The subscribers denoted by an asterisk are the 
first directors; qualification, five shares. 
William Abbott is appointed chairman at a salary 
of £100 per annum, 


et ae 


New Oscar Gold Company, Limited. 

This company proposes to acquire from the 
Oscar Gold Mining Company, Limited, mineral 
properties situate in tne Island of Bonnell, Nor- 
way. It was registered on the 8th inst. with a 
capital of £100,000, in £1 shares; 36,0..0 shares 
are to be allotted as fully-paid up, and 64,000 
may be allotted as paid up to the extent of a. 
per share. Power is taken to issue £15,000 of 
mortgage debentures, secured as a first charge 
upon the property and assets of the company, 
including uncalled capital, ‘the subscribers 
are :— 

Shares 
J. pn. ts Bs Austinfriars, secretary al a 


J. “Butchings, Hillingdom, “Middlesex i 

G. W. Ritchie, Larkhall-rise, Clapham, clerk <a 

H. C. Stewart, 138, Great Winchester-street, 
accountan 

G. H. poly 42, “'Bparsholt-road, * Croueh- hill, 
accountant 

Cc. i Smith, "8, “Austinfriars, secretary to'a 


E. @. . Fisher, 6, ‘Luiworth-road, Peckham a 

The number of directors is not to be less than 
two nor more than seven; qualification, 300 
shares; the first are Major Robert Heane, and 
Messrs. Henry Bentley, John Daw, and Francis 
Vaughan Williams; remuneration, £100 per 
annum to each director. 


a 








EXPERIMENTAL WORKS FOR IM- 
PROVING THE FAIRWAY OF THE 
RIVER DON.* 

By L. LUBIMOFF. 

THE author, after discussing the features of the 

Don y, and pointing out the causes which 

contribute to the formation of sandbanks and 

other obstructions, proceeds to give a short history 
of the attempts made since 1876 to improve the 
navigable channel. He describes two or three 
forms of e yynes which were 

tried, but with indifferent success, on account of 
the time required for their construction and the 
necessity of removing them early in the autumn. 

and points out that permanent groynes made o! 

stone, of which there is abundance along the 

course of the river, cannot be adopted in the first 
instance because of the uncertainty of the effect 
of a given line of groyne on the current, and the 
danger of the loose stones being carried into the 

fairway. Under such circumstances it was deter- 
mined to try groynes built up of sand-bags. In the 
year 1879, and again in 1882, the agent of the 

Volga- Don Navigation Company had rapidly and 

successfully improved the channel in two places 

by the proposed method, but it was not till 1883 

that serious attempts were commenced for a 

scientific qoutes sand-bag groynes by the 

engineers in charge of the river. 

The author proceeds to describe in detail the 
method of filling the grain-bags, made of bass- 
mats, and depositing tien i in the bed of the river. 
The sections of the groynes form triangles with 
bases of from one to four sacks — laid length- 
ways, and from one to four sacks high, according 
to the depth of water and the strength of the 
pyre As many as 7500 bags had been laid in 

single groyne. Fifty sacks measured 343 cubic 
ye ge and cost, deposited i in place, £2 6s, 

The paper is illustrated by plans of three 
shallows which had been successfully dealt with, 
and by plates giving in detail the construction of 


the temporary wooden groynes which were first 











ENGINEERING Socrety, Kina’s COLLEGE, Lon- 
DON.—At a general meeting held on Tuesday, 
llth inst., Mr. W. H. Collis read his presidential 
po coe Bg oy: gets poh 
mathema y> t in their practi 
tions, d ly on several of the see 
known examples. The steam engine 
the first mentioned, and was followed by a a 
statement of the method of constructing inertia 
diagrams. An explanation was then given of 
how to calculate temperatures from gas engine 

The author then passed on to describe 
the characteristic curves of dynamos. He also 
showed how to deduce a characteristic for a 
machine running at a different speed, or when 
wound with more or less turns of wire. The 
graphical method of discovering the most econo- 
mical number of volts to run an incandescent 
lamp at formed another example, illustrated by 

an actual case worked out. Curves obtained in 
testing the behaviour of metals when stressed 
were alluded to at some length, and diagrams | 6393. 
taken from a Thurston machine were paces Kage 
mn e cpa oe ot A brief descr 

e autogra ing apparatus 0! 

steed and Kennedy closed the paper. 





su ” 


Proceedings” Inst, Civ. Eng. Abstract from 
Ingener, St. Petersburg. 





THE PATENT JOURNAL. 
Condensed from fo et the Commissicners of 


Applications for Letters Pa‘ent. 

*,* When ts ye pee “ communicated” the 
“name and address communicating party ar: 
printed in italics. “ 

11th May, 1886. 


6810. Fiirerina, C. C. Gilman, London. 

6811. Wrencu, M. Potter and W. V. Gulick, London. 
6312, Wixpows, J. Mason, W. Hartlepool. 

~— Dipping SHEEP by "Hap, J. A. Wood, Westun- 


super-Mare. 

6314. GLoves, G. W. and E. Wilson, Manchester. 

6315. SrraP FasTengrs, w. * Harris, Manchester. 

—. Seneen Camera, J. Hancock, jun., New- 

esi7. {ORNAMENTAL Farvoine, W. Fairweather, Man- 

6318. Wasuine and Dryine Sun Corizs of Drawines, 
B. D. Healey, a 

6319. Conmsanawe, @ . Harcourt and E. Shaw, 

6320. Parcer Carrier, W. H. “ye 

6321. MeTaLuic CuIP, G. Slater, Shetfieid. 

6322. Scwine Macuines, J. H. Johnsun.—({E. Recordon 
and Co., France. 

6323, Music Srvo.s, J. Simpson, Glasgow. 

6324. Fotpinc Buixps fur Winvows, A. J. Arthur, 
London. 

63829. Toy Fire-encixes, G, Chamboredon and A. 
Merlio, London. 

6326. PreventinG SLIPPING on Surraces, J. Duffy, 
London. 

6327. Teapots, J. J. Royle, London. 

6528. HorsesHoes, J. W. Smith and F. W. Green, sen., 
birmingham. 

6329. PoxraBLe ADVERTISING MeEpivM, F. Bosshardt. 
—V. Chauvet, France.) 

6330. PuraMBOLators, &., J. Stables and W. Selley, 
London. 

. Disinrecttne and Fumicatinc Macarne, A. Y. 
Germains, Loudon. 

6352. MyYuleNic bi_curTs for Horses, E. J. T. Digby, 
London. 

6333. Macutne for CLeanine Boots, F. E. Evringtun 
Fulham. 


6334. Miners’ Sarety Lamps, J. Douglas, London. 

6335. Fitine Laaters, B. J. Ru -ein, Londoa. 

6336, ccRew Drivine, W. Chambers, London. 

6337. Srizit Levers, W. W. Hulse, London. 

6338. KaiLRoaP ‘RACK Cx0s8iNGS, BJ. Hoyt, London. 

ge —— METALLIC Puates, R. A. Hardcastle, 

6340. ‘Yours for Expiosive Sues, E. L. Zalinski, 
Lon 

6341. Mutors, E. B. Benham, Liverpool. 

6342, KEDUCING the SUDDEN STR.IN on Roprgs for 
Hoists, A. — Ben ms, T St 


London. 

6344. GULLIEs and Traps, J. Kudlicz and J. Vaclavek, 
London. 

6345. LocaListnc Fautts in SupMaringe TELEGRAPH 
CaB_es, J. Gott and H. ord, London. 

ne - MINERAL O11 Lamps, H. Frickec.— —(&. M. Wanzer, 





. 8ST 


, jun., 


Canada.) 

6347. CONVERSION into Gas of Liquip HypRocaRzons, 
O. Imray.—{/. B. Archer, United States.) 

6348. Borner FURNACES fur Comsustion of Gaszous 
FUEL, U. Imray.—(J. B. Archer, United States.) 

6349. MANUFACTURING WATER OIL Gas, O. imray.— 
(J. B. Archer, United States.) 

6350. STREAM ‘TURBINE, W. Nossian and H. Hut 
Lordon, 

6351. Gas Lamps, J. H. Sheldrake, London. 

6352. Sxcurrne Lock and Door HanpLEs or Knoss to 
their SpinDLEs, J. Wilson, Glasgow. 

6353. Suips’ Compassss, C. F. F. Wilke, we = 

6354. Centre Boarps for Vesseis, J A. q 
London, 

6355. VELociPEDEs, A. Burdess, London. 

6356. Batt Brarinos, M. D. Rucker and R. F. 
Phillips, London. 

6357. REGULATING CHARGING and DistRiBuTiNne CiRcuITS 
where SeconDARY BATTERIES are used, Nir D. L. 
Salomons, Bart., London. 

6358. SUSPENDED Lamp, Sir D. L. Salomons, Bart., 
London. 

6359. Suprortine Device for Carps, &c., J. C. Fell.— 
(W. Hageloerg, Germany.) 

6360. BuRGLAR ALaRos, H. J, Haddan.—( The National 

Manujsacturing Company, United States ) 

6361. WxENCHEs, A. P’. Quigley, London. 

6362, Promotinc the Comsvstion of Fur, H. J. 
Haddan.—(H. Welsh, United States. 

6 .63. VELocIPEDEs, T. I. de Sabla, London. 

6364. Lowerina Mecnanism for Destists’ Caarrs, L. 
Stuck, London. 

6365. Preventina Noise in Cxiosina Doors, G. B. 
Thornton, London. 

6366. SIMULTANEOUSLY CLOSING, Fastrenria, &c., the 

ns of RarLway Carriages, H.G. Govier, London. 

6367. METALLIC ALLOys, P. A. Newton.—(C. A. Pail- 
lard, Switzerland.) 

6368. vis) Enarngs, H. E. Newton.—(C. C. Worthing- 
ton, U. 

6369. Mrasurine Execrricrry, 8. Pitt.—(J. Cauderay, 


France.) 

6370. Oxipe of Iron Pigment Cotour, R. Lavender, 
London, 

ba W. Bradley, B -FED CrecuLaR ComBInac MACHINES, 


Bradford. 
6372. Hioutino and Wazonva of Inox and Sex, B. iH. 
Lake,_(E. B. Wood, U.S, 
6873. _— Screens, or Curtains, I. Kezapcioglou, 


6374. Macuine Bett, W. L. Teter, London. 
6875. a and REGISTERING MECHANISM, C. Busch, 


6376. earme Stoves, H. Heim, London. 
6377. Prano and other Sroozs, H. H. Lake. —-(A. C. 
Haynes, U.8.) 


12th May, 1886. 
6378. VaLve Gear for Srzam Enarnts, &., R. Bickle, 


Glasgow. 
6379, HiNors and FasTentxa Devices, D. Frew, 
Glasgow. 


6380, SHUTTLE Guarp, P. H. Marriott, Manchester. 

688i, Cast Stee, NeE&DLE-PoINTED TerTH, L. E. and 
G. F. Priestley, Halifax. 

6382. Skips and Baskets, C. Haigh, Huddersfield. 

6383. Printine Direct in Swirt-RUNNING RotarY 
Wes Printine Macuines with Meta EncRavines, 
D. C. Thompson, Dundee. 

= Kerrie, A. Ashby, W. J. Barrett, and G. Cook, 


ton, 

6885. Orn Lamps, G. Roby, Bolton. 

6386. Sopa, G. 4 4 

6887. SURFACES of pots, &c., R. and R. T. Sturges 
and W. J. Vaughan, 

6388. CLEANING PotaTors, T. G. Shaw, Manchester. 

6389, MACHINE for PLANING REED Riss, &c., J. Ker- 
shaw, Clayton. 

6390. Dour Heaups for Weavine Gauze, &c., J. Ker- 
shaw, Clayton. 

6391. MErcHANICAL Mustcat Instruments, F. E. P. 
Ehrlich, London. 

= Pu.verisine Provans, W. Dewar, eons 

Fasteninoes for Rar.way Cuairs, &., A. b. 

Ibbotson, Sheffield. 

6894. MountTinc Maps, Pians, Cuarts, &., J. W. 
Webster, London. 

6895, STREET and other Pavements, T. M, H. Flynn, 


Bessbroo! 
6896. DisH, M. M. R. Barrett and A. E. Scott, London. 
6897. Sopa-waTer, Lemonade, &c., Orsner, R. EB, 


Miller, London, 
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6398.  ngepees &c., the Fiow of Liquips, J. Strick, 


6399. veuuar Bracecet, O. Langey, Lond 
a eae for Rarways, &e., BG G. Martin, 
ion. 
6401. ay soe Brrr, Wine, &c., H. Schaar- 


6402. Hor Guan G. D. \ Fagen, [anton 
6408. Steam ENGINEs, + | Lewisham, 

= J. W. omen, Cueoni 

6404. Coatine the SURFACE of Iron, ~ with Tr, 
Lxap, or Terng, A. Gui 

6405. Coatinc Lrow seinen sik Laem, A. Gatenethe. 
and A. Cox, London. 

6406. Mrix Sicrese Cocr, E. Pabst, London. 

se Vatves for Fiurp Morrve Power Evornss, &c., 


Glasgow. 
6408. Hansom Cass, E.E Allen, London. 
6409. Reorsrermsa Apparatus for Cass, &c., E. E. 


6410. Envetors, &c , Foup, A. E. Ames and A. Pils- 
worth, Lond 


on. 

6411. Muttrete Cy_inper Enoines, E. T. Hughes. 
—(H. Bouron, France. 

6412. Removinec Sueiis from the Kernets of Cocoa 
Nuts, J. P. West and D. Gibson, London. 

6418. Ga.urc Acip for Dyerse, &c., J. H. Johnson.— 
(The Badische Aniline and Soda Fabrik, Germany.) 

ona aan, Arr for Propetirnc VEHICLEs, &c., 


tow, Leyton. 
6415. SYRINGEs, iB Simas, J. A. Mansfield, and J. 
SS) ng, London. 
6416. Inpuction Corts, H. H. Lake.—{E. B. Hamlin, 
United States ) 


6417. Arr-TicHT Covers or Lips, J. Smeaton, London. 
6418. Starntine Device for Tramways, J. Gilmore and 
W. R. Clark, London. 
6419. CHEQUES, J. Gilmore, London. 
6420. Permanent Way, A. M. Clark.—(C. F. M. T. 
igue and 0. Bertram-Bocandé, France. 
6421. — Uximisation of Woops, J. Hloitsek, 


ary , for Macyrero, &c., Generators, J. 
G. Statter L. and 8. Brunton, London. 
64 atic Vatve, T. J. er, Birmingham. 
a ne Brocks, L. J. B. A. J. Bouillet, 
ion. 


6425. THRUST-BEARINGS for Screw- -PROPELLER | SHAFTS, 
Cc. J. G d and R. Bickerdi 
6426. ConstrucTiNG FLoors and Roors, &c., W. Parry, 


ieppa. 

6427. Sizine, &c., Yarns, W. G. Bywater and T. B. 
Beanland, Leeds. 

ar ee of Preparp Goons, F.C. Lynde, Man- 


6429. Weicutne Macurves, F. C. sents Manchester. 
6430. Water Fitters, J. Ridge, Sheffi eld. 





6431. Exurerrmc Views in Macic Lanterns, J. T. 
Key, Sheffield. 
6432. Pamrrmvc Macurves, J. H. Missong, London. 


6433. Larue for — the Insipe of Rounp and 
Ova. Hottow Ware, W. Burton, Birmingham. 
6434. Hat Ventitarors and Guanps, F. R. Baker, 


Birmingham. 
6435. Dyerse Hosiery, &c., H. Broadbent and A. E. 
Halifax. 


Hawley, 
6436. Kwrves, T. Jenks, Bath. 
= Door Lock SpPrxpz, G. Gott, Sentem orth. 
6438. Szat Sprirs or Fiesurnes, R. and W. Baker, 


London. 
6439. ow for Weavine, C. Bowles and W. Cairns, 
Belfast. 


i@ Percussive, &c., Motion to Rock 
og DELS, F. O. Phillips and E. Harrison, London. 
. Cewrre Borrnc Bris, N. R. Rosekilly, Calstock. 
—— DRAWING-OFF MEASURED QUANTITIES of Liquips, 
F. W. Levierge, London. 
6443. Barret Orcans, W. Binder, London. 
6444. Keys or Wepces for Ramways, W. Strapp, Red 
Hill, and G. eum Thornton Heath, Surrey. 
. H. Fitzmaurice and W. L. Cooper, 


on. 
= Suspenpers, A. J. C. out. London. 
- Pressure Repucine Vatves, G. Cockb: 
a < W. Baird, G anes 
ULATORS, W. H. Dunkley, London. 
6449. Burninc Gas for Intumrnatine, &c., J. Horton, 


6450. LLATING Hoox for Szwrsc Macuryes, J. 
Vannett and G. 8. Y: ng, Lon 
6451. Srirpreners for Srays, &c., J. G. Ingram, 


6452. Toneurne for Woop or Stone, H. J. Haddan.— 
(A. Lamy, France.) 

6453. Buckies, R. Kuhnert, London. 

6454. CanpiEe Hoiper, J. Davies, London. 

6455. Toy Carriaces, 8. Giinthermann, London. 

6456. Waps for SHor Guns, W. F. Beart, London. 

6457. Reew for Hose Pipes, J. Haynes, London. 

6458. Marxinc PHotocRaPHIC NEGATIVES, N. Browne. 
—(C. J. EB. Kruse, Germany.) 

6459. Grain Buxprinc Wasvarens, G. F. Redfern.— 
(B. B. Huntley, United States.) 

6460. Carriaces, G. F. Redferne.—(Hippolyte Laine- 
Plisson, France.) 

6461. Horse Hozs, E. Evans, London. 

646?. Hanpies or Kwogs subject to Heat, P. M. 
Justice —(4. W. Percy, United States 

6463. Macutves for Co1ttnc Wire, P. M. Justice.— 


(G. W. Percy, Fee States. 

6464. Rartway SLEEPERS Cuarrs, J. Howard and 
E. T. Bousfield, London. 

6465. Device for Conramrsa OLeacrNous SEEps, 
E. P. Chauvet and E. A. 

6466. TeLePHones, H. W. B. Brighten, London. 

6467. VULCANISABLE GILDING Mareriat, J. H. Wood, 
London. 

6468. Bi-cnromate of Porasu, W. Simon, London. 

6469. CaBrvet for Stationery, &c., C. J. Guy, London. 

6470. Purr WHeaten Breap, B.C. C. Diels and H. 


6471. Euscrarc Te1 TeLePHonry, J. G. Lorrain, London. 
14th May, 1836. 
6472. FasTeNers for Scarves and Neckties, W. 
Wilkinson, London. 


6478. 2 ie" and Frme-aLaru, J. A. Swinscoe, 
= ~* aaa and Ciosixc Doors, J. Barrett, Brad- 


6475. Trgmnc Bricks or Stones TOGETHER, T. and W. 
Garf : ayy 8 = . 

6476. Reparrinc OLD WATER E. Bu 
Huddersfield. _ ao 


6477. Sxarinc Sipe Dros, T. Rawson, Manchester. 
6478. Stoprerine Borries, C. Herbert, Oldham. 
6479. ATracninc Curtinc Biapes in GuILLoTINE Ma- 
cares, J. Ham 
Mixers’ 


6480. 

6481. Sroprerimc Borruss, J. Greaves, ¢ Oldham. 

6482. Benprsc Iron or Steer Bars, W. 

Glasgow. 

6483. Suutries, J. Hardwick, Bradford. 

6484. Gas Encives, L. Mills, North Shields. 

6485. Recervixe Box for Ticket PRintrNa Macuines, 
F. J. Wood, Newton-le-Willows. 

6486. Hopper VENTILATING Casements, H. F. Price, 
Weston-super- 

6487. Switcues fur Ececrrica, Currents, W. Hart- 


nell, Leeds. 
6488. Stipinc AsHes Pan, J. Morton and R. Searle, 
Sheffield. 


- Noble, jun., 


6439. Recorpinc Distances, Fargs, &c., J. Newey, 


6490. PaPEr FASTENER, F.H. Richards, Hartford, U.8. 
6491. Wuxpow B: 8. E. Jackson, G. H. Herbert, 
and E. Hazlehurst, 

6492. Propucinc CaRBONIC ACID UNDER CONSTANT 
Pressure, W. H. Munns.—(P. Farinauz, France.) 
6493. Sane Moriox to Revo.vime a 

and Disconnectisc Morors THEREFROM, W. W. 
Beaumont, London. 
6494. Heatinc HorriccituraL, &., Buitpuvas, R. 
London. 





6495. La ae of Frxecy Divipep Matrer FLoatine 
in Arr, om < - @. Lorrain, London. 

6496. Look Nore, a. A.J. Boult.—(7. a ie Linet, , Nie) 

6497. Foor Paps Anmats, J. J. 

6498. Boots and SHoss, T. Brown, {ren 

--_ AvTomaTicaLLy De.iverine Liquips or Soups, 

6500. Mitrrary Equipments, F. H. Reynolds and 

Chapman, Montreal. 

Ol. Damxinc Frasks, W. T. Wright and F. Davies, 


6502. Furnaces, Murries, &c., A. M. Clark.—(M. M. 
France. 


is 


Bair, 
6503. FURNACES, &c., A. M. Clark.—(M. M. Bair, 


6504. CARD-SETTING Macutrnes, 8. Mi: y; ‘a 


6505. Brakes for VELocIPEDEs, 
6506. Sypxons, &c., W. P. Wilson, London. 
6507. Exrcrric LieutTine Appiiances, R. P. Sellon, 


6508. Exgcraic a R. P. Sellon, London. 

6509. Gas Firrinas, P. M. Justice.—({W. J. Comley, 
United States. 

6510. Preventine the Deposit of Matrers in WATER 
Tuses, H. J. Worssam and H. Hunt, London. 

6511. Gas, F. W. Clark, London. 

6512. InDIA-RUBBER BELTING, c. H. Gray, London. 

6513. Hanpwss of Spapes, D. Yardley, London. 

7 Seen of Latcn Srapies, J. Banks, 


on. 

6515. Barrexs, W. A. Barlow.—(H. Wessel, Germany.) 

6516. Macuines for Pressinc CLorn, W. and 8. Bash, 
and M. A. Prenslan, London. 

6517. Stoves, A. Rust, London. 

6518. Lrvoteum, J. Trotter, London. 

6519. FiusHine Apparatus for Canazs, T. Kommerell 
and wards, don. 


15th May, 1886. 


=. | = emai Sewace Water, G. R. Redgrave, 
mdon. 

6521. Avromatic Rocker, 8. D. McKellen, Manchester. 
6522. Gaverne Doven, J., T., and J. Vicars, jun., 


Liverpool. 

6523. Opgratinc the Pickine Tapper of Looms, A. 
Sowden, Halifax. 

6524. Lertmc-orF Morton for the Pirz Warr in Looms, 
H. Barton, jun., Manchester. 

6525. i@ Sroppaces in the Srurr Tap of 
PaPER-MAKING Macutnery, T. Rowland, Halifax. 
6526. Bens, I. Chorlton and G. L. Scott, Manchester. 

6527. Stream Borers, T. Fletcher, Manchester. 

6528. Piovens, J. Hornsby, J. Money, and W. Grice, 
Grantham. 

6529. Rorary Enornes, J. A. Fielding, Abergele. 

6530. GovERNING and mead Stream Encinss, 


J. , Cleator Moo: 
6531. Heatixc by Gas, ¥. Foulis, Glasgow. 
6532. — Currer for Currine "Ture, J. Monteith, 


G 

6533. —— or Preventinc Leaks in Surps at Sea, 
G. Watson, Glasgow. 

6534. ELectric Arc Lamps, C. A. A. Capito, London. 

6535. Cast Meta or - cies Jaw-BOXEs, &c., 
J. Lockw G 

6536. CLoraes Horsg, D. Lewis, Staffordshire. 

6537. Orne Woon or other "Frere, J. Campbell, 
Bradford. 


a | cal Leaxace in Boats, &c., T. Weir, 
6589. Metatiic Bepsteaps, &c., A. L. Bayley, Bir- 
oe — Surraste for Stacks, R. H. Claphan, 


an ; Braps, &c., J. — London. 

6542. AvromaTic WATER Vatve for PINNING TROUGBS, 
W. J. Downey, Beesbrook. 

6543. BACK-FLAP SToP-HINGE for Doors, W. C. Pollock 
and R. Hoyle, London. 

6544. NavicaBLe Vessei_s, W. Chadburn, Liverpool. 

6545. Compounn Ineorts, J. H. Goodwin and F. James, 
Sheffield. 

6546. Cieaninc and Repairninc Wixpows, D. F. 
Saunders, London. 

6547. rye 4 Opat or other Trxrep Guass, W. 

. Turner, London. 


and os 

6548. SECTIONAL WARPING ad ee Macurngs, J. 
H. Stott and J. Smith, Manch 

sak : mens MetaL oy D. Smith, jun., 


6550. Propucine Mera..ic ALLoys, T. Slater, London. 

6551. Comprntnc AtmospHerRic Air with PerroLeum, 

J. Wright, T. Charlton, and C. 8. Wright, London. 

6552. Hats, 8. Schwarz, London. 

65538. Urinistse Meratiic and other Cements, T. 
Smith, London. 

6554. see a Sream Vessers, R. Morris, New- 


6555. Rrcerractz ArracuMent for Dasn Boarps, M. 
6556. Sccumbecen Lares, H. C. Walker and R. Carey, 
6557. Comprsation Pipe, W. A. Holmes, London. 
Se.r-actinc Fire ALaruM and EXTINGUISHER, 
E. P. Blackmur, London. 
6559. Warpropes and PortaBLe Cuppoarps, W. H. 
and G. Barker, London. 
6560. Harr Poss, &c., G. A., A. 8., and H. J. Spratt, 
London. 
6561. TricycLes, W. Smith and G. Hicking, London. 
6562. Patrerns for WaTerProor Ciots, H. J. Haddan. 
—{M. Rothenbiicher, Germany.) 
Poimnartyine Geamare, A. M. Chambers ond w. 
t, London. 
Bean and W. Gaines, 


6566. Harvesters, W. M. . Cranston.—{ The Walter A. 
Wood Mowing and R nited 


States. 
6567. rca tne ase G. Lorrain, 
6568. Woop Screws, G. G. M. Hardingham.—{J. C. 
Lathuillizre, France. 
iss, W. R. Lilly, London. 








2 oe A) 


6569. EXTINGUISHING 


6570. Manure Distrrsutors, H. Reeves, London. 
6571. Sree: in en Converters, &c., W. D 
Houghton and A. M. Walker, London. 


ton and A. M. Walker, London. 
6578. Atummma Compouxnds for BLeacnrne, R. Weiss, 


6574. ELEcrRic Buro.ar, &c., Apparatus, 8. Taussig, 

6575. Permanent Way of Raitways, T. W. Smith, 
London. 

6576. Piror Boats, &c., J. C. Robertson, London. 


17th May, 1886. 
6577. Inonrmnc Macuines, J. B. Alliott and E. L. 


Caron, x 
Kelle ag 
6579. CoNTROLLING ., Taps, 8. H. 

ee cnrntorth. ; 


USHING CisTERNs for WaTER-cLosets, &c., 8. 
ae Wright, C Curnterth. 
1. Trappine the 
8. H. Wright, Carnf: 
6582. ExHacstrno SyPxons, 8. H. Wright, Carnforth. 
6583. Rotary Wes Printine Macurnes, T. G. Dawson, 


6584. Fotpine .—-— for Rotary Wes Prixtina 
Macuines, T. G. Dawson, Bradford. 
. REGULATING Puir to to PAPER-MAKING MACHINES, 
J. G. Dunbar and A. McKenzie, Glasgow. 
6586. LicHTENG Trains by ELECTRICITY, T. P. Carswell, 


TAIRES and Stuns, C. Wingfield, Sheffield. 
6588. Mrixuxe CHLoroForM with Water, C. E. Landon 
and J. Wilson, 


6589, Merattio BepsTeabs, R. G. V. van -Avezathe, 
Wolverhampton. 


eens Pires of Cisterns, &c., 





6590. od for holding Picrurgs, R, Mander, Bir- 


6591. Ear-rinos, M. H, Tilley, Dorchester. 
6592. Parrern MECHANISM = Looms, F. W. Jepson, 


alifax. 
6593. Unions for Hosr, T. G. Normanton, Barrow-in- 
rness. 
6594. SreaM-ENGrNEs, N, Chandler, Metpertied. 
6595. SHapiInc PLusH ee T. Salt, London. 
W. Gow, UBLE SoLEeNoiw for ELEctRIC Inpicators, C. 


Li 
6597. Gas Ovens, T. Redmayne, Sheffield. 
me. ELEcTRICAL SWITCHES, R H. C. Nevile, 
ran: 

6599. Fixina, o Execrricat Insutators, J. E. 
Griffith, U; 

6600. SuIELD for ll Water out of Ve sets, D. 
A. Stanley, Coote 

6601. Maton Sranps, J. J. Beaumont, Sheffield. 

6602. ArtiriciaL Barts, F. C. Leader, London. 

6603. Licutina and Rages to umaaaa Gas Lamps, J. J. 


6604. GALVANIC CELL for Brut Rinoina, G. H. Bays, 
jun., Wakefield. 
6005, Vaserntariso WarerpProor Garments, C. Rogers, 
wick 
6606. Back Rest and Seat for Venicies, H. 8. M. Bath, 
ant 
Fastentno Biapes of Coutrers to their Stems, 
ae Buchan, London. 
6608. SEL¥-actinc VENT Pros, E. W. Hughes and G, ¥. 
Jameson, London. 
6609. Furnaces for Me.tina Merats, E. Fox and L. 
Regnier, London. 
6610. X gues for Sawina Srones, & 


a rae, G. Willcock and W. Willcock, Plum- 


6612. _, Enornes, J. Gillespie, London. 

6613. Borriinc AgRratep Liquips, F, White, London. 

6614. a Forcep Dravoxt to Borters, G. W. 
Manuel, London. 

6615. Preumatic Hammers, A. Taylor, London. 

6616. Converters, E. Servais, London. 

6617. Vices, J. Kenyon, J. Barnes, and R. W. Kenyon, 
Liverpool. 

6618. Hotprxe and Purrine Orr Sutrs’ Boats, W. J. 
Gell, Liverpool. 

6619. Exvecrric Type Prixtixnc INsTRUMENTs, 0. 


ze, don. 
6620. Canp.es, H. J. Haddan.—{Z. von Wohljahrt, S. 
Heumann, and EB. Heimann, Austria.) 
6621. Inpicators for ELectric Beis, C. W. Stewart, 





c., J. Peckover, 


for Preventine Fravup, W. L. Wise.— 
(L. Meynieu, France 

6623. PeramButators, &c., D. J. Greig, London. 

6624. Enaine, &c., Pistons, L. Grabau, London. 

6625. Pgpo-cycLe, W. Stobbs and W. Bullard, London. 

66 6. HoprEr Licnr RecuLator and FAsTENER, E. 
and J. M. Verity, and B. Banks, Leeds. 

66:7. Looms for Weavine, 8. C. Lister and F. H. 
Wilke, Bradford. 

6628. Frurer Presses for Use under Hian- -PRESSURES, 
H. E. Newton.—(A. L. G. Dehne, Germany. 

6629. WarTer-cavce for STeam bonana,” D. Pyke, 
London. 

6630. Borris Stoppers, J. C. Schultz, London. 

(631. Prerarine PRINTING CoLours for PRINTING on 
Corton, &c., J. H. {The Badische Anilin 
and Soda Fabrik, Germany ) 











SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office official Gazette.) 
$37,840. Traction axp OrneR Enornes, Frank F. 
Landis, Waynesborough, Pa.—Filed November 28th, 


Cleiee (1) The combination with a steam ogee of 
an annular casting having a concave bearing and a 
steam dome ha’ a companion convex bearing on 





the bottom thereof mounted and a upon said 
casting sey aee = A as specified. (2) The com tion 
of the boiler A, epi er castin, Lt. avin the concave 


— B4, dome having 

, and 2 bolt or bron substantially as 

“ied, (3) The combination of the dome C, ro A ving 
spec. (0 - hollow rib C4, and aperture C: 

with the casting D , having the steam D' D3 
DS, the latter communicating with the passage 

y asspecified. (4) The combination of the 

steam dome carrying Satie foie a es 





Di eae sity ete “Ge 
tter , su as 8 5 e 
combination with the dome C, of the Acrnige cen J ae 
thereon having the described s 


to two steam chests, and the pa 0 





vernor F, the valve 

J K3, crosshead L, and piston 
rod M, substantially as specified. (8) The combination 
of the steam boiler, its a and a ball joint 
oa ee steam dome substan- 


caditeiaion fe ofa apart am dome and e steam chest having 


337,885. Commutator Brusn, Levi W. Stockwell, 
Cleveland, Ohio.—Filed February 26th, 1885. 

Claim.—In a commutator for electric motors or 

dynamos, the combination of the casting in which 


cei: 185] 











887,84). Traction Enos, Frank FP, Landis, Waynes- 
borough, Pa.— Filed Peabary ot Finer Rev 
Claim (1) In combination wi' the engine 
frame rigidly secured to said boiler at its front end 
and movably secured to the housings or yiieeher J 
frame, substantially as and for the purpose d 
@ The combination of a traction gains Seller th its 
ousings, and sills D with brackets D’, secured to the 
front end of the fire-box, and links links H, ha 
lower end secured to the rear end of the yon and 
upper end to the framework, substantially as 
described” (8) The a. of a traction evgine 
boiler, its supporting frame, housings, and horizontal 
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bar E?, connecting said housings with the Stetosbing 
tes 'e and é, secured to the rear end of the boiler 
and to said horizontal bar, substantially as and for the 
purpose described. (4) The combination of a traction 
or portable engine hee agen its Men ows bed having three 
points, a single rigi to the boiler at 
the cylinder’s end, and ing sliding Reales at the 
a. end, and en to the supporting frame 
or tially forth. 
337, 877. Ixgecror, Willian J. Sherriff, Allegheny, 
Pa.—Filed September 26th, 1885. 

Claim.—{1) In an injector, the combination, with a 
shell, as a, having in -formed compartments, 
as } db! 2, and a steam port, as i, of removable 
vertical 1; tubes, as gg!, a supply pipe, ash,a 
steam inlet valve, asi}, horizontal forcing tubes, as ff, 
a waste-water cecharge vs valve, as d}, and mechanism, 
substantially as di for operating the valves 








as and for the purpose set forth. (2) In an injector, 
the combination, with a shell having an integrally- 
formed steam port and a waste water chamber, each 
provided with a valve seat, of valves, as i! and di, 
connected with an actua' lever fulcrumed be: 
tween said valves, so that when one valve is open 
the other will be closed, substantially as described, 
and for the purpose stated. 


318 £068. TUYERE, sy ans Stoll, Milwaukee, Wis.—Filed 

y 2nd, 1883. newed August 10th, 1885, 
claim) Ina Be cerenee combination of the outer 
the blast pi: 


leg, sul t snetanttall shown and bed, for the pur- 
pose set forth. (3) The combination of outer shell, 
cap, and blast pipe having hollow leg, substantially as 
and for the purpose set forth. (3) 1e combination of 


outer shell, cap, and blast pipe having hollow leg pro- 





, substantially as and for the pur 
4) in a — the a o! 


blast pipe ity lugs to 

secure the cap in place, as sct 
a a combination of shell A, 
G, damper H, and lugs J, 
ber N, counterbored 0} open- 
Q and collar K, with slots 
tially as shown and described, 


ead — eal of three or more 
pieces, of which the centre one is halved, in combina- 


337,984) 








iS ato th fr tanya ows a 
ves as 
described. 








May 28, 1886. 
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AMERICAN BRIDGE DESIGN. 
By Rosert Hupson GRAHAM. 


No. IL. 

Tne subject of transverse sway-bracing is of such vast 
importance, and its study has been so deplorably neglected, 
that I venture to complete my ee of what Professor 
Waddell has to say about it. ter taking account of the 
stresses set up in the bracing by a side wind, Professor 
Waddell 8 todeal with those arising from inequality 
of dead-load distribution when only one line of rails is 
covered by a rolling load. We are glad to be able almost 
wholly to endorse his treatment of this case ; although, as 
we shall presently show, his results are attainable by a 
much more direct and obvious method. big | Fig. 4, 

Professor Waddell 





“gf =! H reasons as follows :— 
“ When only one track 
of a dou le track 
se bridge is covered by 


the moving load, ac- 
cording to the law of 
the lever, one truss 
receives more load than 
the other. Now, if 
| the two trusses could 
| act independently, this 
\ 
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. distribution would hold 

' 1 while the load covered 

’ the track; but if the 

“= | © ae ie pee 

n yD y perfectly 

"i v |p’ seen ri Hora ra 
ee racing they wo 

Fic.4 have to deflect equally, 


which could only occur 
when the loads on each truss were equal, so that a portion 
of the load equal to the difference between the greater 
division by the law of the lever and one-half of the whole 
load would have to be transferred by the vertical sway 
bracing. In reality, neither of these conditions will exist, 
the true condition lying between the two ; for the trusses 
do not act independently as if there were no vertical sway 
bracing, and the latter is far from being inelastic. What 
the actual transferred load is it is impossible to say, but 
it will be making an error on the side of safety if it be 


assumed that the load is equally divided between the |G 


trusses ; any extra iron that may be a 3 used in the 
vertical sway bracing will be well employed in resisting 
vibration. Under this assumption let us investigate the 
stresses in the bracing. Let the notation be as in Fig. 4, 
R and R! being the reaction due to the weight W, dis- 
tributed according to the law of the lever, so that 


Let G be the weight transferred by the bracing, then 
Go B= 50 & Er S.: 
The stress in the vibration rod is therefore, 
= @= "4 ge0, 6, 
T = Gsec. 2a +b) sec. 
The stress in J K is found by passing a plane to cut 


GH, J K, and J H, supposing that the only weight acting 
Wa 


is (a +b) at E, and taking the centre of moments at H. 
This gives 
Wa 2(a +b) _ Wa 
J K) =—_—_., =i’ 2 =. 
= 2(a + b) f 


Again, taking the centre of moments at J, and using the 
same cutting plane, we find the stress in G H to be zero ; 
for the moment of increase of weight at F is balanced by 
the moment of increase of reaction at that point,* makin 
the resultant moment of the external forces zero. To fin 
the aay meng upon the post at K let us pass a plane 


cutting K F and J E, and take the centre of moments at 
K, then 

-_Wa A 

= ola + i)" 2(a +b) = Wa. 


If hk be the distance between centres of gravity of post 
channels and an intensity of 4 tons be employed, the area of 
one channel necessary to resist this bending moment will be 
_M _ Wa 
4h 4h 

But as this effect does not exist at the same time as the 
maximum load stress upon the post H F, it need be con- 
sidered only when the post is very light. To ascertain 
whether it needs consideration, find the stress on the post 
with one train only on the bridge, reaching from the most 
remote end of the span to the considered, and under 
the supposition of an equal distribution of the train load 
between the trusses; then proportion the post to resist 
this stress according to the oer method, and to one-half 
of the section thus found add the value of A in the last 
equation. Ifthe sum exceed the area of one of the post 
channels required to resist the maximum live and dead 
load stresses when both tracks are partially covered by 
the assumed ma loads, then the post section is to be 
increased accordingly. The vibration rods should be pro- 

rtioned to resist the transferred load stress, using an 
intensity of 5 tons, or to resist the sum of the transferred 
load stress and the wind stress under 30 Ib. pressure, using 
an intensity of 7} tons. In double track bridges without 
Sway bracing the trusses will probably act nearly inde- 
pendently, but of this one cannot be certain, so it may be 
well to calculate the formula for the bending effect on the 
upper lateral struts due to the transferred load under the 
assumption of equal distribution between the trusses, and 
apply it to a practical case. Let the notation be as in 

ig. 4, but let s have the same signification as in Fig. 3 
ante, then the pending moment upon the strut will be— 

M=G([2(a+b)-—s].... (4% 
of transferred load is unassailable 
* This is wrong, for what is true of F : it to be ete atte 
wi 


& matter of there is a stress G tan. GH, the proof of 
given later in this article ; there is no bending moment at Kas stated above. 


The above treatment 








is | the centre of gravity 


except in two points, and in so far that the results can be 
derived by a much quicker method, without previously 
finding the reaction f or making any sectional planes. 
Thus, let M = the moment of torsion due to excentric 


loading, then 
M=Wa=G.2(a + db), 
whence 


Wa 

= i = . 6. 
G Tarn G sec, 6, (J K) = G tan. 6, 
all of which results agree with those previously obtained. 
But now I should like to ask what difference in fact or 
principle lies between a torsional moment due to wind and 
one due to dead weight? In both cases, Figs. 2 and’ 4, 
the frame is in torsion under a left-handed couple. Re- 
turning, for example, to case Fig. 2, discussed in the first 
paper, it will be seen that the centre of application of the 
total wind force, R = 2(P + P'), is applied excentrically 
at a height, say y, above the half-depth, or more correctly 
speaking, above the centre of gravity of the section, hence 
the frame is under a torsional moment due to wind 
expressed by M = 2(P + P')y. There would then : 
through the neighbouring strut J K a transferred load 
derived from the equation* 


G'.f=M,orG! =2(P + P'). 4. 


The tension in the diagonal G Kwould be G' sec. 6! 
where @' = 90 deg. — 8 The equal and opposite stresses 
in the columns would be each equal to ye G' tan. 6', 
forming a couple V . b equal and opposite to the torsional 
wind couple R y, as can be immediately proved by making 
the given substitutions, and noting that tan. 6' = f+ 0. 
Whether this treatment be right or wrong, it has the 
merit of being consistent and not self-contradictory. It 
depends upon the assumption that the wind-loading is 
excentric, for under even loading, that is, when the centre 
of wind forces coincides with the centre of gravity of the 
section, the scheme of stresses would be different, being 
determined on the assumption that the frame moves 
sideways as a whole. In any transverse system the 
safest plan is to follow the effect of a given force 
step by step. Let us, for instance, take the case of 
unequal side loading, Fig. 4. Thus, if I impress a force 
G upon the toe E of the frame it will deflect, and G 
will distribute itself into a pull G sec. @ along J H, and a 
dig or thrust G tan @ along J K, Following the tension 
sec. 9, we see that it will resolve itself into a pull 
G tan. @ along G H, which as the bar meets it is a thrust, 
and a downward force G along H K, under the influence 
of which the toe F deflects to the level of the depressed 
toe E, The frame rests in this depressed position till the 
train has over, after which reaction takes place ; 
that is the toe E, being suddenly relieved of the weight G, 
rises and impresses a tension G sec. @ upon the other vibra- 
tion rod G K, and a thrust along GH. The tension G K 
then resolves itself into a dig along J K and an upward 
force along F K, under the action of which the toe F 
rises to the level of E, and the frame is once more in 
state of equilibrium. An analysis of this kind gives us a 
very clear notion of the reason why the rods G K and 
and J H go by the name of vibration rods. It agrees 
with that of Professor Waddell except in one particular. 
It will be seen on reference that the professor holds that 
the horizontal component of G tan @ at H is free to pro- 
duce a bending moment G tan. @ x H K at K; whereas 
I hold that the horizontal component at H is not free, but 
met and resisted by the bar G H, in which it induces a 
thrust G tan @ is thrust is equal and opposite to the 
thrust in J K, and between them they represent a couple: 
Wa 2(a+ 
i tan. 6.f= é S=Wa 
me f 2(a@ + b) tf f 
or the moment of torsion in the frame. 
A glance at the expression in Equation 4 immediately 
convinces us how it was that Professor Waddell came to 
imagine that a bending moment could arise at the 
section A in the strut G H Fig. 3, when under wind load. 
He drew the conclusion from a false analogy. It is quite 
true that if the frame, Fig. 3, were acted upon by a down- 
ward force G in the line H F, this force could not be 
transferred to the opposite column without creating a 
moment at A, if not exactly equal to that given by Pro- 
fessor Waddell, at least equal to G x AC. The torsion 
couple would then be in the struts. But under excentric 
wind-loading the load is not transferred from column to 
column, but from strut to strut, and the torsion couple is 
then in the columns. The difference between the two 
cases is simply that the struts and columns have inter- 
changed places in virtue of the load veering through 
90 deg. Although I have in this article dwelt at some length 
upon the nature of the stresses in a more complex system 
of tranverse bracing, I view the results with diffidence, 
and should like to see the question of stresses in trans- 
verse bracing thoroughly threshed out, taking into account 
the many conditions which tend to alter their natures and 
amount. It had been my intention to deal with Professor 
Waddell’s ideas upon rivetting, and to criticise his peculiar 
system of calculating rivet-sections to resist bending 
instead of shear; but the subject of cross-bracing has 
carried me so far that I must conclude with the remark 
that engineers will find a vast collection of useful tables 
and plates in these memoirs, such a list of all the forms 
of T I and CE sections rolled by the best English, Ameri- 
can, and Belgian firms, some of which were collected for 
the author by the indefatigable secretary of the Institution 
of Civil Engineers, Mr. James Forrest, and others were 
collected by the author himself. There is also a series of 
plates giving the details of a whipple truss, the stresses 
and corresponding scantlings in whipple trusses of different 
and other ready-made data of more or less value. 
ut the reader must pick his way, and take nothing for 
granted the accuracy of which he has reason to suspect. 

* Here I take G; f = M; but if the vibration rod extended to the foot 
of the column, we should obviously have G.2/= M; and even in the 
given case G, might be less than given in the text. To find the stress in 
any member we must find thealgebraical sum of the stresses arising from 
the transferred load Ay, and the remaining direct load R - 2G, applied at 


of the section. The total shearing load at the top 
and bottom of the section is G, + (R-2.@))+2=R+2. 











THE IRON AND STEEL INSTITUTE. 


On Friday morning, the 14th inst., the first paper read 
was by Mr. Hamilton Smith, on 


Wroveut Iron Conpuit Pires. 


This was a description of the wrought iron pipes exten- 
sively used in the United States for hydraulic pump and 
other purposes. They are made up to 30in. diameter. 

These pipes, as a rule, are made at the mine, the requisite 
machinery costing less than £100. The iron is from ‘065 
to 134in. (Nos. 16 to 10 Birmingham gauge) in thickness, 
with a double row of cold rivets for the longitudinal seam 
when the pressure is to be large. The only test made of 
the quality of the iron is the judgment of the pipe-maker, 
who can generally discover and reject sheets of bad 
quality by defects manifested when the plates pass through 
the rolls ; in fact, this is one of the chief reasons why the 
mine-owners have preferred to make the pipes themselves. 
The length of the separate joints is from 18ft. to 25ft., one 
end being slightly smaller than the other end. Asa pro- 
tection against rust each joint is immersed for several 
minutes in a bath of boiling asphaltum and coal-tar; a 
little rosin is added when a glassy surface is desired, and 
sometimes a little fish oil. This immersion results in a 
thorough coating of the pipe, both inside and outside, and 
is vastly superior to any application of paint. When the 
pipes are coated properly the protection appears to be 
perfect. The several joints are then joined together, stove- 

ipe fashion, the lower joint being shoved firmly into place 

y jack-screws. When the fit is slack a piece of tarred 
canvas is wrapped around the small end ; wedges of soft 
pine wood are sometimes driven in where the fit is a bad 
one. Such pipes are laid on the surface of the ground, and 
can be put together or taken apart with great ease and at 
small expense. When a line of such pipe is laid by skilful 
men with ordinary care, although the length may be 
several thousand feet with a pressure at the lower end as 
great as 450ft., there are but trifling leaks, which generally 
can be stopped by putting sawdust into the inlet.end of 
the pipe. As an illustration of the tightness of such 
rough joints, the author cited a main laid by himself for 
supplying water power, having a length of two miles and 
a maximum pressure of 550ft. The leakage from this 
pipe did not average more than three or four cubic feet 
a minute, although the only protection from changes of 
temperature was a couple of boards tacked together 
and placed over the pipe. The extreme range of tem- 

rature was from 10 deg. to 107 deg. Fah. in the shade. 
San Francisco, a place of some 300,000 inhabitants, 
receives its water through two lines of such pipes, and a 
third pipe, many miles in length and of large diameter, is 
now being laid for an additional supply. For permanent 
conduits the joints of a pipe of considerable diameter are 
generally rivetted together; for small diameters with high 
pressures lead joints are used. Such conduits are, of 
course, ) pau in trenches, and covered with earth in order 
to avoid excessive alternations in contraction and expan- 
sion; slip-joints need not be used, as the pipes are suffi- 
ciently dante to permit changes in length due to variation 
of the temperature of the water. The following statement 
will illustrate the Pacific Coast practice with conduit pipes, 
the flow in all cases being caused by gravity :—- 
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Humbug _ {186s 1,194 | 26 120(?) 11,500 Single rivetted iron 


two pipes, each 26in. 
diameter, laid side 
by side. 
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The two Virginia City pipes are laid side by side; the lead 
joints for the rivetted pipe, under the enormous pressure 
of 1700ft., at first gave considerable trouble; the law- 
welded pipe gave no trouble whatever. The general ten- 
sile strain on the Texas Creek pipe is about 16,500 1b. per 
square inch, 

The discussion which followed was very short and of 
small importance ; its drift was that these pipes could be 
made just as well in this country as in America if a demand 
existed for them. 

Dr. Sorby then delivered a lecture on 


THE APPLICATION oF VERY HiegH Powers To tue Stupy 
OF THE MicroscoPicaAL STRUCTURE OF STEEL. 


We call this a lecture, for although Dr. Sorby had pre- 
pared a paper he did not read it, but gave its substance 
instead. He first described the methods of research he had 
used, and then went on to speak of the results he had 
obtained. 

Speaking generally, a power of 650 linear is about ten 
times that previously employed, which is, of course, enough 
to open out a new field for research. This great increase 
has, however, shown little or nothing more in the case of 
malleable iron containing little or no carbon, or in the case 
of the intensely hard constituent of spiegel iron, of white 
refined iron, and of blister steel. It has also shown but 
little more in the case of enclosed slags, or of the graphite 
in cast iron ; but it had enabled him to see to great per- 
fection crystals which are probably silicon, and has thrown 
a flood of light on the nature and character of that con- 
stituent of steel which in his lecture at the last annual 
meeting he described as the pearly compound. High 

wers show that it really has a structure closely resem- 

ling that of pearl, the surface being marked by fine 
straight or curved parallel lines, due to the presence of 
alternating very thin plates of varying hardness, After 
only a few hours of observation, he felt almost certain that 
these thin plates were iron free from carbon, and the 
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intensely hard substance seen so well in blister steel ; but 
the facts were so extraordinary, and so unlike anything 
he had ever seen or heard of in any mineral substance, 
that it was not until after several months devoted to the 
careful study of all the chief kinds of iron and steel that 
he felt confidence in the results. The chief facts are best 
seen in the case of an ingot of steel of medium temper. 
On fracture, comparatively large crystals are visible, 
radiating from the surface to the interior. When a 
—— prepared microscopical section is viewed with a 
moderate power, it is easy to see that, after having crystal- 
lised out from fusion at a high temperature, these large 
crystals break up on further cooling into much smaller, as 
deecribed in his lecture. What is now seen with very high 
powers is that these smaller crystals finally split up into 
alternating very thin plates. Taking all the facts into 
consideration, it appears as though a stable compound of 
iron with a small amount of carbon exists at a high 
temperature, which at a lower breaks up into iron com- 
bined with a larger amount of carbon, and into iron free 
from it. If these two products had not differed so much 
in hardness, or if the alternating plates had been con- 
siderably thinner, or if definite plates had not been formed, 
such a compound structure would never have been sus- 
pected. It has probably never been specially looked 
for in other substances, and might exist without being 
visible, even with the highest they aot oy eg | powers. 
To give a good idea of the size of the plates, he would 
refer to what is seen in a longitudinal section of medium 
steel forged from an ingot 3in. in diameter down to a bar 
lin. square. When broken, it shows a very fine grain; 
and when a prepared section is examined with a moderate 
power, this grain is seen to be due to crystals often about 
one-thousandth of an inch in diameter, which are not 
drawn out or distorted, as they would have been if they 
had existed previously to final cooling after hammering, 
and as they are distorted if the steel be hammered ata 
lower temperature. Examined with 2 power of 650 linear, 
these crystals only one-thousandth of an inch in diameter 
are seen to contain something like sixty of the alternating 
plates, and even this extremely delicate structure shows 
little or no trace of distortion. His reason for concluding 
that the hard plates contain combined carbon was that they 
are not seen in iron free from carbon; they increase in 
amount with increase of carbon, and are seen to the 
perfection when there is a considerable amount in 
a combined state. The relations of this unstable compound 
to all the different kinds of iron and steel were too complex 
to be described now, but he might say that when no 
graphite is present, a long-continued moderately high tem- 
perature may cause the two constituents to segregate into 
comparatively thick and ons plates of the hard com- 
pound and aggregations.of free iron; whereas when 
graphite is present, the combined carbon appears to be set 
free, crystallising out as graphite and leaving free iron. 
This is one of the most important differences between steel 
and cast iron. It also seems that this remarkable con- 
stituent probably plays the chief part in the hardening of 
steel. What he had been able to see with high powers 
shows that when strongly re-heated the constituents again 
combine, and when suddenly chilled there is no evidence 
that they separate, though it is ible that this may be 
because the particles are too small to be separately defined. 
It, however, seemed to him very probable that in the 
hardening process the unstable compound may not break 
up into soft iron and the very hard and brittle substance, 
but may be suddenly fixed, so as to give great hardness 
combined with strength. According to this view, the 
peculiar properties of Mushet’s self-hardening steel may 
due to the presence of tungsten preventing this usual 
separation. That the softening of hardened steel depends 
on a separation of the two constituents seems proved by 
what is easily seen when the heat has been maintained for 
a considerable time. 

This lecture seemed to be quite over the heads of Dr. 
Sorby’s very small audience, and no attempt was made to 
discuss it. Sir Henry Bessemer, however, stated that 
twelve years ago he tried an experiment by heating an 
ingot of steel to a high temperature and allowing it to cool 
very slowly, for ten days ; at the end of that time, although 
l7in. in diameter, it was easily broken in two with a 
sledge hammer. Its structure was coarsely crystalline, the 
crystals measuring from a quarter to three-eighths of an 
inch on the side. With a light hammer these c 
could be knocked off in showers, they were so loosely held 
together. But tested on the anvil each crystal was found 
to be quite tough, fiatting out under the hammer as thin 
as a sixpence. There was a strict analogy between the 
behaviour of sugar and iron. If we want small of 
sugar, then the syrup must be cooled quickly and stirred 
constantly ; on the contrary, when sugar candy is wanted, 
the syrup is kept hot for thirty hours and quite at rest. 
The time of cooling and the heat of the mould had a 
powerful influence on the grain of cast metal. The whole 
subject required further investigation. 

The next paper read was a very short one by Mr. F. W. 
Webb, of Crewe, on 


THE ENDURANCE OF STEEL Ralts. 


This referred to a diagram showing the comparative 
numbers of tons of iron and steel rails used for relaying 
purposes on the London and North-Western Railway from 
1867 to the end of this year, the last year being, of course, 
the estimated requirements. On the same diagram was 
shown the quantity of coal burnt yearly in the locomotives, 
as the author takes it that this is the only trustworthy 
way in which we can arrive at the amount of work done 
on the line in each year; and, as a check upon the coal 
consumption, he also showed on the di a line repre- 
senting the train miles along with the engine miles, and it 
would be seen at a glance that while the coal line very 
closely follows in proportion to the train miles and the 
engine miles run in each year, the quantity of rails used 
for renewals has been a constantly decreasing amount 
since 1877. From 1868 to 1877 they were putting down 
both iron and steel rails on renewal account. It will be 
noticed that in 1868 the quantity of iron and steel rails 





required for renewals was, roundly, 16,400 tons, and that 
the largest weight of rails required for renewals was 
arrived at in 1876, twelve months after which iron rails 
entirely disap —the total number of tons used in 
that year, 1876, being 31,391, while the estimated require- 
ments for this year are only 11,600 tons. Practically the 
whole of the main lines are relaid with steel ; and while, 
in past years, they have been putting down steel rails as 
fast as iron ones wore out, they are now putting down 
steel rails as fast as steel rails wear out, except on some 
branches, where iron rails, of course, last a much lon 
time than on the main line. From what he could see by 
watching closely, he believed they had now reached the 
minimum required for renewals, and that the renewals 
will rather increase than otherwise, but at a much less 
rapid ratio than they did up to 1876. The small quantity 
of rails required for renewals on the London and North- 
Western Railway, if other companies have relaid their 
roads with steel at anything like the same rate, will 
account in some measure for the depression in the steel 
rail trade; and as the steel rails wear out, the quantity of 
pig iron required to keep the road going will be 
represented as nearly as may be by the difference 
in weight between the rails when put down and 
when taken up for renewal, plus 74 per cent. for 
loss in re-manufacture. This will also represent very 
closely the quantity of iron required for the bath in the 
Siemens’ furnace for re-melting the old steel rails, so that, 
for a considerable period, the quantity of iron required on 
such a line will be much less than it has been during the 
past period; but, if steel sleepers are found to answer, and 
the author saw no reason why they should not, he es 
they would, in-a great measure, fill up the want of orders 
for steel rails in our various large works. On the main 
line, up to the present time, they had put down 45,000 
steel sleepers, and, on recently examining those first put 
down on the Chester and Holyhead line six years ago, he 
found they were in very good order, with no signs of loose 
rivets, though these sleepers were e with a much less 
chair base and leverage for the rivets than those they are 
making now. There was no discussion. 

A paper by Mr. F. Gautier was then read 

On a NEvuTRAL Linine FoR METALLURGICAL FURNACES. 

The object of this r was to call attention to a 
refractory material Hany is not acid, nor basic, nor 
reducing, nor oxidising, but which, when properly 
employed, may be very useful for furnace linings. Chrome 
iron is a chemical combination of oxide of chrome and 
protoxide of iron—FeO,Ce*O*. Chemically speaking, 
chrome ore is very hard to dissolve. Acids have no action 
upon it ; potash and soda alone can smelt it, with the 
assistance of a high-grade oxidising action, and converts 
it into alkaline chromates or bichromates. Carbon has, at a 
high temperature, a reducing action on the chrome ore, 
and the result is an alloy of iron, chrome, and carbon, now 
practically employed, especially on the Continent, under 
the name of ferrochrome, in order to impart to steel the 
important properties of hardness and toughness. A piece 
of chrome ore remains, with its sharp edges, floating on 
the bath of melted steel in a Siemens furnace, without any 
alteration. From a physica! point of view, chrome ore is 
essentially refractory. Heated in lumps it does not 
crumble to pieces, however high the temperature. In 
general metallurgy, where no alkalies in notable quantities 
are present, chrome iron is a refractory material of a 
specially neutral character, since neither acids nor bases 
act upon it. The first trial of the chrome ore in a natural 
state as a refractory material was made in 1879 by ld. 
Pourcel. This was followed in 1880 by its employment 
on a large scale at the Petersbourg-Alexandrofsky Steel 
Works, which were under the technical superintendence of 
the Terre-Noire engineers. In the basic open-heath pro- 
cess the chamber is always composed of dinas or silica 
bricks, whereas the walls of the furnace must be basic. 
The result is that a critical point is found at the contact 
between the acid and the basic material. This difficulty 
was overcome by introducing at that point blocks of 
chrome iron. A new use of chrome ore in metallurgy was 
found by MM. Valton and Remaury, and is now adopted 
in practice. It is the consequence of the chemical inertia 


materials or silicates. Since chrome iron is highly refrac- 
tory, and cannot be smelted by silica, why could it not be 
a constituent material of the furnace hearth and walls? 
The prime cost of this substance, though relatively high— 
about £4 a ton—does not interfere at all, since the wear 
and tear is trifling. We thus realise a kind of crucible 
which plays about the same part that platinum does in 
laboratories. The chrome iron is employed in two shapes 
—in lumps, and in mortar with lime. In lumps, chrome 
iron, in its natural state, is without distinct crystallisation 
and very hard ; it can, however, be cut easily enough to 
be shaped for masonry purposes. In open-hearth practice 
lumps of chrome iron are employed with a lime cement, 
together with some other description of walls, for the 
smelting of wrought iron -* mixed with pig iron, or of 
wrought iron and iron ore. The result is a very soft steel, 
and, according to M, Deshayes, the manager of the 
Tamaris Steel Works in France, these steels are softer 
than their carbon percentage would at first sight indicate, 
Amongst the works where such open-hearth practice with 
chrome iron is carried on in France are—Commercy, 
Meuse; Blagny, Ardennes; Morvillars, Territoire de Bel- 
fort; Tamaris, Gard. 

The discussion which ensued was brief and of small 
importance. Mr. Windsor Richards said that chrome ore 
had been tried years ago in making basic steel. The difti- 
culty was that it was very hard to get, but it answered admir- 
ably. Mr. Pochin, however, had stated that he believed he 
could get it now in blocks of sufficient size. A lining of 
chrome ore would easily last six months. Mr. Riley, of 
the Steel Works of Scotland, said he had a similar experi- 
ence. ‘Tar is used to make the bricks, notlime. Professor 
Huntingdon said that he had experimented with chrome 
ore, and found that it could be fluxed, if intensely heated 
with silica, provided oxygen enough was present to con- 
vert it into chromic acid; but in a furnace there was no 
oxygen available, hence its refractory property. , 
Gautier, in replying, produced a species of chrome ore, 
which freely scratched glass. He stated that a lining of it 
8in. or 10in. thick was sufficient. 


Mr. Turner, demonstrator of chemistry, Mason College, 
then read in abstract a very long and valuable paper on 


Tue ConstiTUENTs oF Cast Iron. 


The most important feature in this paper was the 
announcement that it was possible, without any extra 
expense, to impart to all cast iron a tensile strength of at 
least 15 tons per square inch, or nearly double that on 
which it is now safe toreckon. In order to do this it is 
only necessary to have sufficient silicon in the metal. The 
author's own experiments were made with iron of more 
than usual puri-y specially prepared by heating South 
Staffordshire wrought iron in crucibles with charcoal. 
The product was then mixed with various amounts of 
silicon pig, and the resulting metal examined chemically 
and mechanically. The materials employed had the 
following composition :— 


T.tal | Graphite. Si. 





Description. onton. P. | Mn. 8. 
Original cast iron 1°93 0 38 0-19 0°32 | O'l4 0 05 
Silicon pig .. ... 1°81 | 1°12 9°30 O21 1°95 0°04 


The total carbon was purposely kept as nearly as possible 
constant at 2 per cent., so as to obviate any uncertainty 
due to variations in that element. ‘The only element 
other than silicon which varied to any considerable extent 
was manganese; but in this case the alterations were 
rather less than one-fifth of the variations in silicon, and 
would not appear to have introduced an appreciable error. 
In the table annexed the results of his experiments are 
collected together for the first time. In addition to what 
has been previously published, there is added a specimen 
containing 1°4 per cent. of silicon, as that appeared from 
his earlier experiments to be of considerable interest. 
‘Lhere is also given the calculated transverse strength, 
which is of importance in connecting together tensile and 
crushing strength. The tensile and crushing tests were 
performed by Professor A. B. W. Kennedy, of University 
College, London; while he was indebted to Mr. J. P 





of chrome iron in contact with the smelted metallic 











TaBLE A.—Effect of Silicon on the Properties of Cast Iron. 


Walton for assistance in the analytical part of the work. 



































a a5 - | Calculated trans- | _ Sen Chemical analysts. 5 
32 3! (water at 20° =1.)) ae Tensile Verse stren, lg | | . 
383 af * oe vs |Modulus of) Crushing s' Bars lft. long, aa| 8 ngs dd lef rT 5 
5s | $3 | inch” | Clasticity. | per square . square, 33 a a3 § a2) g8 | a 

83 Cylin- | Turn- | 2g | square | louded inthe | &% | # é3%| Pa acre = 
~ ings. centre. 3S | [7 i) a 
| | Tbe. A Ibs. | tons. | Ibs. | tons. etc 
0 | 7-560 | 7-719 | 72 | 22,720 | 10°14 | 25,790,000 | 168,700 | 75°30 | 2702 | 1°206 | 1°98 | 0°38 | 1°60 | 0°19 0-32 | 0°14 | 0°05 
0°5| 7°510*| 7-670 52 | 27,580 | 12°31 | 28,670,000 800 | 91°42 | 3200 | 1°464 | 2°00 | 0°10 | 1°90 | 0°45 0°33 | 0°21 | 0°05 
1 | 77641 | 7-630 | 42 | 28,490 | 12°72 | $1,180,000 | 207,800 | 92°54 | 3870 | 1°504 | 2°09 | 0°24 1°85 | 0°96 0°33 | 0°26 | 0°04 
1-4 | 77555 | 7-473 | — | 81,440 | 14°04 | 28,500,000 | 188,000 | 82-08 | s498 | 1°561 | 2-21 | 0°50 | 1-71 | 1°37 0°30 | — | 0°05 
2 | 7:518 | 7°850 | 22 | 85,180 | 15:70 | 28,560,000 | 187,300 | 6129 | s446 | 1:58 | 2°18 | 1°62 0°56 | 1°96 0°28 | 0°60 | 0°08 
2°5 | 7-422 | 7-388 | 22 | $2,760 | 14°62 | 25,450,000 | 172,900t) 77°18t | S534¢ | 1:577¢ | 1°87 | 1°19 | 0°68 | 2°51 0°26 | 0°75 | 0-05 
3 | 7°258 | 7-279 | 22 | 27,890 | 12°28 | 21,150,000 | 128,700 | 57°45 | 2850 | 1-272 | 2°23 | 1°43 080 | 2°96 0°34 | 0°70 | 0-04 
4 | 7-183 | 7-218 | 27 | 25,280 | 11°28 | 15,640,000 | 106,000 | 47°74 | 2548 | 1°135 | 2°01 | 1°81 0°20 | 8-92 0°33 | 0°84 | 0-03 
5 | 7-167 | 7-170 | 82 | 22,750 | 10°16 | 18,720,000 103,400 | 46°16 | 2342 | 1°046 | 2°08 1°66 0°87 | 4°74 | 0°30 | 0°95 | 0°05 
7°5 | 7°128 | 77188 42 | 11,950 5°34 | 14,750,000 | 111,000 | 49°55 | 1505 | 0-672 | 1°86 | 1°48 | 0°38 | 7°38 0-29 | 1°36 | 0°08 
10 | 6-978 | 6-924 | 57 | 10,630 4°75 | 18,980,000 | 76,880 | 34°10 | 1252 | 0°559 | 1°81 | 1°12 | 0-6 | 9°80 0°21 | 1°95 | 0-04 

* This number is rather low, as the oot See pet & tome faulty. 

t eet in — case is probably exceptionally high; a crushing strength of about 60 tons might be anticipated from its position 

6 8) 

The tensile strength will be seen to vary with remark-| The crushing strength also shows a very considerable 
able uniformity, attaining a maximum of 15-7 tons, with | uniformity, the only exception being the 25 per 
two per cent. of silicon. This is an unusually high value | cent. specimen, which is probably rather. too high, 


for cast iron, eg it has been exceeded by the American 
experimenters with 20°5 tons, and very nearly approached 
in the Woolwich experiments of 1858 with 15°3 tons. The 
author believed that, starting with good materials, by 
careful mixing, a tensile strength of 15 tons per square 
inch, as measured by bars one inch in diameter, could be 

ly assured. In modulus of elasticity a maximum 
value is obtained with one per cent of silicon. In the first 
seven members of the series exceptionally high values are 
obtained, which are probably connected with the low per- 





| owing to the small amount of graphitic carbon. The 
| maximum value of 92°54 tons was obtained with one per 
| cent. of silicon. This value, though ter than is usual 
with cast iron, has been exceeded by Sir W. Fairbairn, who 
in 1853 recorded a crushing strength of nearly 96 tons. 
The author concluded—(1) That pure cast iron, 7.e., iron 
and carbon: only, even if obtainable, would not be the 
most suitable material for use in the foundry. (2) That 
cast iron ae excessive amounts of other constituents 
is equally unsuited for foundry pu (3) That the ill 





centage of total carbon. 


effects of an excess of one constituent can at best be only 
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DETAILS OF STANDARDS.—GROUP 1. 
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imperfect] 
tuent. (a) 
+e pee ae in castiron, 
18 proportion depends upon 
the dashaer of the poodact 
which is desired, and upon 
the proportion of other ele- 
ments present. (5) That 
Variations in the proportion 
of silicon afford a trustworthy 
and inexpensive means of 
ucing a cast iron of any 
required mechanical character 
which is possible with the 
material employed. 
e discussion on this paper 
Was carried on principally 
by Professor Huntingdon and 
- Bauerman, but it added 
ed little to what the author 
Said, and did not con- 
tradict his statements, Mr. 
Bauerman referred to cast 
iron shown in the Antwe: 
Exhibition last year which 


a tensile stre of 26 tons 
We referred ioe eek to an In 
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DETAILS OF STANDARDS AND CONNECTING GIRDERS.— GROUP 2. 


neutralised by the addition of another consti- 
That there is a suitable proportion for each 





INDIAN CLAY MOULD. 


x square inch, 
anklet resembling 





acurb chain cast in one piece. A short paper was read 
describing this process, which paper will be found in full 
in another page. The author exhibited one of the moulds, 
which closely resembles the annexed sketch. The moulds 
of. the objects to be cast are enclosed in the clay knobs 
A A A A. The crucible containing the metal to be 
cast is shut up in the clay at B. The whole is heated 
white hot in the position shown; then it is taken out 
of the furnace and turned upside down, when the metal 
runs into the moulds, as described in Mr. Clark’s paper. 

This concluded the business of the meeting, which 
terminated about half-past one p.m. Dr. Perey announced 
that the next meeting would be held in London, at a 
date not yet fixed. Votes of thanks were passed to him, 
_ a the Institution of Civil Engineers for the use of 

e hall. 

The meeting was very thinly attended throughout, and 
on Friday the members present spent most of their time on 
the stair landings, or in the ere 8 conversing with each 
other—anywhere and anyhow, indeed, rather than in the 
hall listening to papers or discussing them. In fact, the 
interest taken in the proceedings was as languid as it could 
possibly be. 








NAVAL ENGINEER APPOINTMENTS.—The following appointment 
has been made at the Admiralty:—Henry E, Wingfield engineer, 
to the Porpoise, 








THE GREAT GASHOLDERS, BIRMINGHAM 
GAS WORKS. 


IN our present number we give illustrations of the two three- 
lift gasholders recently erected from the designs of Mr. Charles 
Hunt, M. Inst. C.E., for the borough of Birmingham, at the 
Windsor-street Works. Group 1, above, shows elevation and 
details of connections of the standards, Each standard consists of 
two columns, 12in. in diameter, connected together by cast iron 
struts. The columns are 5ft. apart, centre to centre, at the 
base; the front column to which the roller guide is attached 
rising vertically to 151ft. in height, the back columns sloping 
inwards till they meet at the top, where they are connected by 
angle brackets to a large cover plate, to which also are rivetted 
the top girders. The columns are constructed of pile channel 
iron gin. thick—four sections forming the circle—with external 
flanges rivetted together with jin. rivets 6in. pitch. They are 
formed in. 30ft. lengths, and jointed with steel cover strips, 
steel rivets being used for this purpose, each section of the 
channel iron breaking joint as shown. ‘The standards are 
secured to the cast iron bases by angle irons and flanged gusseb 
plating bolted to the bases with ljin. bolts. The cast iron 
struts—shown at the lower right-hand of group 7, to appear in our 
next—between the columns are placed 7ft. 6in.apart, and are con- 
nected toeach other by 4in. by $in. di bracing. The 

are connected together at four points in their height by girders 
formed of two 8in. by 5in. joists shown in group 2, above. 
These joists cross each other and connect the front column of 
one standard to the back column of the next; they are rivetted 
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together at the centre, and stiffened by din. by 2in. by }in. tees 
aud din. by din. flat ties. The standards are tied together at the 
top by girders formed of two channels 9{in. by 3y;in., to which 
is rivetted a 16in. by ,5;in. plate. To this p'ate are fixed hand- 
rails and standards, forming a footway round the top. 

In group 2, p. 409, is a back elevation of standards showing 
the sloping columns tied together by flat bars, these diminishing 
from Yin. by gin. at the base to 44in. by gin. at the top. Double 
wing plates with a distance packing piece between them are 
bolted to the columns, and the bars rivetted to them as shown. 


-) 
} 


| 


vertical stiffening booms is also on plate 4. The construction of | 
the inner holder, diameter 230ft., depth 50ft., rise of crown | 
20ft., is shown in group 5 below. The top kerb is formed of 
steel. The obtuse angle 6in. by 6in. by jin. is double rivetted, | 
with jin. steel rivets to the top row of side plates 14in. deep | 
by gin. thick—these are in lengths of 27ft. 9in.—and also to first 
row of top sheets 36in. wide by gin. thick; to the outer edge of 
this steel plate is rivetted a 5in. by 3in. by gin. steel angle. 
The ends of all steel plates and angles are planed and 
butt-jointed, having steel cover plates and angles as shown. 








SCALE OF FEET 


bottom rollers of inner lift work—the channel iron thus forming 
part of the boom and adding additional stiffness to it. The 
details of outer lift, 236ft. diameter, will be given in Group 7, 
The bottom kerb consists of a plate 24in, deep, "sin. thick, 
to which are rivetted two Qin. by 34in. by ’;in. angles, 15in, 
apart, between which are fixed the bottom rollers. Inter- 
mediate between the rollers the angles are stiffened by upright 
6in. by 3in. by jin. T iron brackets. A view in plan of the top 
plating and of the columns and roller guide and frames was given 
at p. 393, The capacity of each holder is 6,500,000 cubic feet, 
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PLAN AND ELEVATIONS OF TOP GIRDERS, GUIDE ROLLERS, AND FIXINGS._GROUP 65. 


Group 3 above shows the elevation of the standard that is | The kerb is further stiffened at fifty-two points in the circum- | 
situated at the junction of the two holders and is common to | 


both, making the twenty-sixth standard round each; its con- 
struction is similar to the ordinary standards, with the exception 
that both columns are vertical and each provided with a roller 
guide. The two vertical columns are connected at the top by a 
girder formed of channel irons and a top plate, and serves as a 
footway from one holder to the other. It is claimed for this 
arrangement of guide framing that with economy of material 
. and simplicity of erection great rigidity of structure is obtained. 
Both during and after erection the framing has been severely 
tested by heavy gales, with the result that no perceptible 
vibration is noticed. 
of standards with platforms on each girder was shown in group 4, 
p. 393. A projecting landing fixed on the kerb of inner holder 
opposite the ladders affords means of access to the top of 
holder at any height it may be at. A part elevation of holder 
at its full height, showing arrangement of side sheets with the 


An elevation of ladder leading to the top | 


ference by jin. gusset plates bolted to each side of vertical 
booms and to top plates. The second and bottom rows of side 
sheets are of jin. iron, the intermediate are No. 10 gauge. The 
| sheets are larger than those generally used, measuring 6ft. 6in. 
| by 3ft. 3in., thus dispensing with a considerable amount of 
| jointing. The vertical booms are bent out of ;%sin. plates and 
| rivetted to a strip 18in. by jin. The top guide carriages of this 
| and also the intermediate and outer lifts are fitted with radial 
| and tangential pulleys; these, by means of adjusting screws, can 
| be fixed to suit any inequality of the guides. All the cups and 
| grips, formed out of ,zin. plates, are 18in. deep by 12in. wide. 
Group 6, which will appear in another impression, gives 
| part elevations and section of intermediate lift, 233ft. 
diameter. The vertical booms project from the sides 
of holder four inches, the bent plate being rivetted to 
an 18in. by jin. strip, to which, by means of angle brackets 
about Sft. apart is fixed a channel iron guide—in which the 


} 


making 13,000,000 cubic feet in all. The total weight of iron in 
the two holders and guide framings is about 3250 tons. The 
pressure thrown by the holders when the three lifts are in 
operation is 8;°;in. The contractors for the work were Messrs. 
| Cutler and Sons, of Millwall, London. These holders will no 
doubt form one of the chief attractions of engineering interest 
during the meeting of the British Association in September. 


| 








WINDING ENGINES FOR AUSTRALIA. 

THE winding engine illustrated by the engraving on page 416 
has been constructed by Messrs. Tangye, Birmingham, under 
the instructions of Mr. J. D. Baldry, M.1.C.E., for the Australian 
Agricultural and Mining Company, New South Wales, On a 
previous occasion we illustrated some machinery of a similar 
character sent out by the same makers to Australia, and in 
another impression we shall publish some detail engravings and 
| particulars of the engines now illustrated. 
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RAILWAY MATTERS. 


THE Railway Committee of the Paris Chamber has resolved on 
sending some of its members to London to study the working of the 
Metropolitan Railway. 

A COLLISION between a@ passenger and a goods train occurred on 
the 2ith inst. at Mall, in the province of Antwerp. Four persons 
were killed and many injured. 

Tur Railway Commissioners, with their registrar, will attend at 
the Four Courts, Dublin, next week, to hear two cases in which 
the parties are Irish railway companies, 

TuE railway is row complete through the Bolan Pass. At date 
of recent mail, material was being rapidly carried up, and the line 
was being laid towards Quetta on earthworks already prepared. 

THE Canada Dominion House of Commons has passed a resolu- 
tion in favour of constructing a railway through Cape Breton 
Island, which would make the shortest route between this conti- 
nent and England. 

Tuk Wolverhampton Chamber of Commerce has just determined 
to memorialise the railway companies serving this district praying 
that the reduced railway rates on the carriage of finished iron to 
London might be extended to two-ton lots and upwards, instead of 


being, as at present, confined to lots of ten tons and upwards. 
THE recent fatal collision near Monte Carlo brought the brake 
question to a head in France. The Minister of Public Works 


has requested the French railway companies to fit up their pas- 
senger trains with continuous brakes. This applies not only to 
regular ang engines and cars but to all , and to milk, 
horse, and fish cars liable to be occasionally used in passenger 
trains, AJl vehicles used in fast and express trains are already 
fitted with Westinghouse brakes. 

A CORRESPONDENT of a contemporary at Lisbon says :—‘‘ There 
is room for considerable improvement in the service of the Northern 
Railway of Spain. The service on the so-called direct Madrid 
to Lisbon line, vid Caceres, could not be worse, as regards organisa- 
tion, time of starting, stations, carriages, or speed—the last for an 
express train averaging twenty miles hour. Twenty-one hours 
were occupied in travelling between the two capitals of the Penin- 
sula, though half the time would be ample, if t 
ment, instead of being intimidated by the political passengers who, 
unfortunately, form part of every railway directorate, would only 
keep the railway companies in their territory strictly to every 
condition of their charters. Such a scandal, prejudicial to public 
and international communication, would then soon cease to exist.” 


A NEW line has been opened by the London and North-Western 
Railway Company from Stalybridge to Diggle over which the com- 
vany has been running its express trains between Leeds and 

fanchester. The line was opened for through goods traffic early 
in the year, but is now being used for through passenger and goods 
and local goods traffic, but the local passenger service has not yet 
been started, because all the stations are not ready. e new line 
is nearly seven miles long, it is double throughout, and is made on 
a steep gradient, and there are four stations and two tunnels. It 
leaves the main line a little to the north of Stalybridge, and is 
expected to materially improve the communication between Man- 
cheater and Leeds, and between the Yorkshire towns and the South 
of England. Mr. Buck, engineer, has superintended the con- 
struction of the line, Messrs. Taylor and Thompson being the 
contractors. 

Ir is said that severe economy is the order of the day on the 
Australian railroads. The great drought made the wheat crop last 
winter so small that not more than 50,000 tons can be exported, 
against 300,000 last year, and has also greatly reduced the number 
of cattle that can be sent to market. This has greatly reduced the 
traffic and earnings of railroads. The train service has been 
reduced as much as possible. In the railway shops the men are 
put on three-fourths time, working 44 days a week; men in 
superior places have been given lower positions for the time, and 
enginemen, firemen, and cleaners, like the men in the shops, have 
been put on three-fourths time. Matters have been — to 
keep the men, so far as possible, on the reduced time, some 
new privileges have been given; as where men lived in a town 
whence they rode to the shops on the railroad, paying 9s, for a 
monthly ticket, they are now carried free, 

THE following companies have the distinction of having more 
than 500 gas coaches fitted up and running with the Pintsch 
system of oil-gas lighting :—The Great Eastern Railway, with 621 
coaches ; the London and South-Western, with 761 coaches ; the 
Paris, Lyons, and Mediterrannée, with 602 coaches; the Lower 
Silesian, with 1029 coaches ; the Eastern Railway of Prussia, with 
804 coaches; the Magdeburg-Halberstadt Railway, with 1053 
coaches; the Hanoverian Railway, with 1219 coaches; the Khenish 
Railway, with 838 coaches; the Cologne-Minden Railway, with 
604 es; the Bergisch-Markisch Railway, with 980 coaches ; 
the Upper Silesian Railway, with 1072 coaches; the Imperial 
German Post, with 800 vans; Royal Railway of Saxony, with 1024 
coaches ; the Dutch Railway Company, with 569 coaches. When 
it is known that the lighting by these means costs very much less 
than the barbarously inefficient and troublesome oil lamps, to say 
nothing of the enormous cost every year for broken glasses, it is 
remar| that so small a quantity of English stock is so fitted. 

Tue International Railway Commission at Brussels and the 
Executive Committee elected by that body—of which Sir Andrew 
Fairbairn is a member—are ing arrangements for the meeting 
of the neW International Railway Sons oo which is to continue 
the work commenced last year by the first Congress. The com- 
mittee is charged with—(1) the tion of the rules and pro- 
gramme of the next Congress; (2) the organisation of future rail- 
way congresses; (3) the compilation of technical railway statistics ; 
(4) correspondence with the various railway administrations, with 
a view to an agreement as to the questions to be examined by the 
Congress; (5) the arrangement of information which may interest 
the Congress, and the formation of a library of works of reference ; 
(6) the preparation of a history of various experiments made; (7} 
the keeping of the accounts of the Commission ; and (8) the issui 
of a publication which is to serve as the organ of the Internatio: 
Commission. This publication is to contain all the reports pre- 
paratory to the next Congress, and will be published in French 
either monthly or quarterly. The financial resources of the Com- 
mission and of the committee, which are both presided over by M. 
Fassiaux, Secretary-General of the Belgian Ministry of Railways, 
Posts, and Telegraphs, consist of an annual subsidy of 5000f. from 
the Belgian Government, and of contributions paid by certain 
State and private railways, 

Mork railways are proposed in Nova Scotia. A dispatch from 
Halifax, N.S., May 4, says: “The Government railroad scheme 
was submitted to the Legislature to-day. The Maine Central 
syndicate and all other Canadian and American schemes are re- 
jected, and the offer of the joint stock association of London is 
accepted. The main propositions are that the Government will 
pes ec and transfer to this company the Windsor and Annapolis 
and the Western Counties railroads, and obtain a transfer of the 
Windsor Branch from the Dominion Government. The new 
company is to construct the missing link between Digby and Anna- 
polis, and will thus have a through line from Yarmouth to Halifax, 
with steamer counections with Boston at each end of the province, 
The Government undertakes to guarantee 2,000,000 dols, interest 
on the company’s debentures for twenty years, and to make up an: 
deficiency in low a stated amount. This company wi 
also have the option of acquiring the Nictaux and Atlantic road, 
now being constructed by Americans, and to build roads from 
Yarmouth to Shelburne and Windsor to Truro. The Government 
also proposes to give a subsidy of 3200 dols. and 2800 acres of 
crown lands per mile in addition to the Dominion subsidy to the 
road between the Straits of Canso and reve or Louisburg, and 
also give 3200 dols. and 2000 acres of land per mile to any 
company building any railroad in Nova Scotia.” 








NOTES AND MEMORANDA. 


In Greater London during the week ending the 15th inst., 3132 
births and 1731 deaths were registered. The annual rates were 
30°8 and 17°0 per 1000, Last’ week in Greater London 3486 
births and 1717 deaths were registered, corresponding to annual 
rates of 34°3 and 16°9 per 1000 of the population, 

ACCORDING to a pete recently read on ** Earth Temperatures,” 
1881-1885, by Mr. W. Marriott, the tem ture of the soil at lft. 
at nearly all the stations of the Meteoro Society in the winter 
months is almost the same as that of the air, while in the other 
months of +? pee the temperature of the soil is higher than that 
of the air at all except that of the London stations, 

At a recent meeting of the Academy of Sciences a paper was 
read, ‘‘ On the Penetration of co into Deep Sea-water,” by MM. 
H. Fol and E, Sarasin. From the author’s experiments it appears 
that layers at a depth of 300 metres are illumined every = or the 
whole time that the sun remains above the horizon; at metres 
light penetrates for at least eight hours daily. Even after sunset 
the actinic rays seem to reach considerable depths. 

‘WAGON makers or repairers can save their stock from worms by 
¢ ‘ with linseed oil. The Lumber World says: ‘‘ Singl 

‘ou! 


e trees, 
trees, neck yokes, spokes, and cross bars that are of white 
hickory, and are kept in stock for a year or more, will be eaten by 
ond Gagne Ul ino good aloe’ sah tha epunes of Sputpina ia tos 
and kerosene oil are g and the expense of applying is but 
little. Linseed oil is preferab , a8 it acts to some extent as a 
wood filler, filling the pores, and thus aiding the painting which 
follows in its proper p Some manufacturers oil their 
white hickory stock before shipping.” 

In London 2424 births and 1414 deaths were registered during 
the week ending the 15th inst. The annual-death rate per 1000 
from all causes, which had been 18°4, 18°5, and 18°7 in the pre- 
ceding three weeks, declined to 17°8, a lower rate than has been 
recorded in any week since r last. Last week 2690 births 
and 1379 deaths were registered. The annual death-rate 1000 
from all causes further declined to 17°3, a lower rate than been 
recorded in any week since October last. During the first seven 
weeks of the current quarter the death-rate averaged 18°6 per 1000, 
and was 3°4 below the mean rate in the corresponding periods o! 
the ten years 1876-85, 


THE deaths registered during the week ending May 15th in 
twenty-eight great towns of England and Wales corresponded to 
an ann’ rate of 19°1 ae 1 of their ag; te population, 
which is estimated at 9,093,817 persons in the middle of this year. 
The six healthiest places were Huddersfield, Birkenhead, Derby, 
Sunderland, Nottingham, and Plymouth. Last week the deaths 

i in twenty-eight great towns of England and Wales cor- 
responded to an annual rate of 18°7 per 1000 of their te 
population, which is estimated at 9,093,817 persons in the middle 
of this year. The six healthiest _— were Derby, Brighton, 
Bristol, Hull, Sunderland, and Wolverhampton. 

In applying Siemens’ ag of heating by radiation, or free 
development of flame, to ers, it is necessary to prevent the 
flame in its active stage of combustion from touching either the 
sides of the boiler or its brickwork setting. The flame is allowed 
free space to burn in, and thus good bustion is obtained, after 
which the products of bustion are brought into intimate con- 
tact with the surfaces to be heated. While combustion is going 
on in the open space, heat is transmitted by radiation only, but 
after active combustion is completed it is transmitted by contact, 
and it is in this manner that flame must be —- to boilers, and 
may may be applied equally well to nearly all other heating 
operations. 








Ir does not appear long since the telephone was supposed to be 
useless for distances over a mile or two, but now, according to the 
ge recently read before the Society of Telegraph Engineers, by 

r, W. H. Preece, F.R.S., it appears that speech has been trans- 
mitted over 1000 miles of open wire, although it is difficult to 
monk over twenty miles of cable. The development of tele- 
phones in the United States has been enormous. At the present 
time 325,574 instruments are in use, while in England there are 
only 13,000. London is not even the chief centre in Europe. 
Berlin exceeded it, while Stockholm had nearly as many sub- 
scribers. New York and its neighbourhood alone had as many 
instruments as the United Kingdom. Speech is now perfectly 

ractical to distances of 100 miles. Inter-urban connections in the 

nited States are very extensive, from the 42,461 miles of wire, 
and they earn 538,000 dols. a year. The longest distances are 
about 100 miles, the toll 25c., or 1s., for five minutes’ conversa- 
tion. 

THE vast beds of coal of New South Wales are proving of im- 
mense value in the development of the Colony, and the numerous 
specimens on view in the New South Wales Court at the Indian 
and Colonial Exhibition cannot fail to possess considerable interest 
for visitors from the British mining districts. There are two cubes 
of coal from the Lithgow Valley mines, near the Blue Mountains, 
samples of coal from Bulli, Newcastle, Coal Cliff, and other places, 
one of the Newcastle specimens representing a seam 12ft. in thick- 
ness, According to the official catalogue, the approximate area of 
the coal-bearing strata is estimated at 23,950 square miles. The 
upper coal-measures in the Western District are 480ft. thick, rest- 
ing conformably on the marine beds of the lower coal-measures, 
and overlaid by more than 500ft. of Hawkesbury sandstone. 
Eleven seams of coal have been counted in them; the lowest, 
which is 10ft. thick, lies about 25ft. above the marine beds, and is 
the same seam worked by the Bowenfels, Eskbank, Lithgow Valley, 
and Vale of Clwydd collieries. 


IN a circular note to wire and wire rope manufacturers and col- 
liery proprietors, Mr. James B. Wilson, of Haydock, St. Helens, 
who claims to be the inventor of wire rope, notes that in 1832 
wire rope was a new manufacture, difficult to introduce, and very 
difficult to sell ; indeed, there was scarcely anyone who would give 
it a trial. About this time, however, Mr. Thomas Sherratt, of 
Salford Ironworks, Manchester, gave his first order for a wire rope, 
to lift a large engine beam. The rope was made without any twist 
in the individual wires. This was an event to be legitimately 
wondered at, as it may be at the present day, when it is borne in 
mind that at that time nothing was known of wire rope. It sub- 
sequently transpired that about the year 1835 Mr, Albert intro- 
duced chains, and soon after wire rope, in the royal mines in the 
Hartz Mountains. At the meeting of the British Association, at 
Newcastle-on-Tyne, in 1838, Mr. John Taylor, F.R.S., read a paper 
by Count Brenner, on ‘‘ Wire Rope.” Now, in 1886, wire rope is 
in general use all over the world, and has almost entirely superseded 
hemp rope. 

THE annual report of the American Iron and Steel Association 
just issued shows that the American production of pig iron in 1885 
amounted to 4,529,869 tons, as compared with 4,589,613 net tons 
in 1884, The output of ail descriptions of manufactured iron, 
including iron nails and excluding iron rails, was 1,789,711 tons, 
against 1,931,747 tons in 1884. The total manufacture of iron and 
steel rails amounted in 1885 to 1,094,215 tons, against 1,144,851 
tons in 1884, The production of steel of all kinds is returned at 
1,917,350 tons, as compared with 1,736,985 tons in 1884, The 
above figures show that the decrease in the production of iron and 
steel in the United States during last year was inconsiderable. 
The foreign trade of the States, on the contrary, suffered a serious 
reduction. The value of the American imports of iron and steel 
in 1885 was 31,945,823 dols., as compared with 38,211,800 dols. in 
1884; that of the exports of iron and steel, and including agricul- 
tural implements, 19,163,066 dols., against 22,685,706 dols. in 1884, 
The report of the Association also gives correct figures of the con 
struction of railways in the United States, from which it a 
that the number of miles of railway completed in 1885 was 
bringing the total mil of the Union open for trafic at the end 
of 1885 up to 128,279 miles, 








MISCELLANEA. 


THE Belgian Society of Engineers has arranged a historical and 
demonstrative exhibition of various forms of lighting apparatus, to 
open at the Brussels Bourse this—Friday—evening, May 28th. 

THE first number of a monthly magazine, edited by T. C. 
Hepworth, for those who practice pho phy, and entitled the 
Camera, has been published by Messrs. Wyman and Sons. 

AN illustrated sheet of rolled joists and built-up girders and 
trusses has been issued by Messrs. Gardner, Anderson, and Clarke, 
the list comprising rolled girders or joists up to 22in. by 8in., and 
the strengths of various forms. 

THE new harbour opposite the island of Urzambada, south-west 
of Mikhailovsk, which is to form the depét of the Transcaspian Rail- 
way, was opened on the 24th inst., in presence of Generals 
Komaroff and Annenkoff. 

IN a paper on dissociation temperatures, Mr. Frederick Siemens 
says :—‘‘ The conclusion at which I have arrived is, that solid sur- 
faces, besides obstructing active combustion, must also at high 
— have a dissociating influence on the products of com- 

ustion,” 


IN our report of the paper on the Mersey Tunnel Railway, by 
Mr. F. Fox, read at the Institution of Civil Engineers, we referred 
to the ventilating machinery, but we omitted to mention that this 
machinery was made by Messrs. Walker Brothers, of Wigan, and 
that special reference was made at the meeting to the excellent 
working of the fans. 

OnE of the largest protanatie views ever exhibited is to be 
seen in the New South Wales Court at the Indian and Colonial 
Exhibition. It is 20ft. in length, and furnishes a complete pano- 
ramic representation of the city of Sydney, Port Jackson, and the 
suburbs. It was taken from the cupola of the Garden Palace, sub- 
sequently destroyed by fire, and is a magnificent specimen of photo- 
graphic skill. 


Messrs. BUCKLEY AND TAYLOR, engineers, Oldham, have during 
the past fourteen days started two pairs and one single engine, all of 
the horizontal compound tandem type; one pair for the Leesbrook 
Spinning Company, Lees, near Oldham, capable of driving 1200 indica- 
ted horse-power ; one pair for Messrs. Jno. Smith and Son, Holyrood 
Mill, Oldham, capable of driving 1000 indicated horse-power ; and 
one single engine for the Crown Spinning Company, Oldham, 
capable of driving 600 indicated horse-power. These engines are 
well proportioned, simple in construction, and highly finished, and 
are in every respect equal to the best productions of these well- 
known makers, 


A MACHINE for shearing sheep is said to be in successful opera- 
tion in Victoria. It is made of brass, in the shape of a small 
trowel. The motion is actuated by a small turbine wheel, about 
3in. in diameter, geared into another wheel, on which is fixed a 
cutter. In front is a comb, serving as a guard against cutting the 
skin. The steam is conveyed from the boiler by an india-rubber 
tube, which is double, having one inside the other. The inner one 
is the injection, and the space between the two the ejection. The 
machine is used in the same fashion as the shears, but cuts, it is 
stated, much quicker and far cleaner, without the least danger of 
injuring the fleece or sheep. 


THE Bath and West of England Society’s Show opens next 
Wednesday. Arrangements for the show at Durdham-down, 
Bristol, are almost complete. The entire area of the showyard 
exceeds 40 acres. There will be a good show of implements, the 
entries numbering 320, against 208 at Brighton last year. 
Machinery in motion will occupy a large space; last year at 
Brighton there were only fifty entries, and this year there are 
eighty-two. It is said that there will probably be at this show the 

est exhibition of this class of machinery in motion ever held 
in this country. From a comparative statement of entries, it 
appears that there are of machinery in motion eighty-eight com- 
partments; seeds, 441ft. run; agricultural implements, 4499ft, 
run; cattle foods, artificial manures, &c., 740ft. run; miscellaneous 
articles, 1470ft.; open space for hay barns, greenhouses, &c., 2118 
square yards. The show closes on Monday, the 7th of June. 


ONE of the leading men in Sunderland, Mr. James Hartley. J.P., 
died at the Langham Hotel, London, on the 24th inst., after a 
short illness. Mr. Hartley was born in 1810, and when a young 
man he acted as for Messrs. Chance, g ers, Bir- 
mingham, While there he experimented, and discovered a system 
of manufacturing rough plate glass, which he patented, and, in 
conjunction with his brother, commenced in 1833 the Wear Glass 
Works at Sunderland, which have attained a world-wide celebrity. 

. Hartley also discovered a method of making coloured glass, 
which is now largely used for church windows, &. The works 
pe a very large tract of land, and have for many years afforded 
employment to large numbers of men and boys. In 1865 Mr. 
Hartley was returned to Parliament for Sunderland as a Conser- 
vative, and sat until the dissolution of 1868, when he retired. He 
was a Deputy-Lieutenant of Durham, a county magistrate for 
about forty years, and a borough magistrate for forty-six years, 
and was an alderman and twice mayor of the borough. He was 
also connected with other public Cee in Sunderland, and a 
director of the North-Eastern Railway Company. 

CONSIDERABLE interest centres in the works now progressing at 
the great Nile This work of the French engineers of the 
time of Mehemet Ali was until lately condemned, and was little 
more than a useless impediment to navigation so long as French 
engineers presided in the Public Works Department. A Times 
correspondent says, ‘‘ Colonel Scott Moncrieff, though recognising 
that the work was of defective construction, considered that it 
might be utilised with care. In this opinion he was opposed by 
native and French, and even by some English engineers, of 
acknowledged authority. Last year his experiment succeeded, 
and the Barrage proved to be of considerable utility. But it is 
asserted that it has suffered from the unaccustomed strain, and 
that it will be unable to resist the pressure of the next high Nile 
—about the middle of July. Colonel Scott Moncrieff and his 
assistants are doing their utmost to strengthen the structure, 
Arrangements have been made to work at night by the electric 
light. The time is short, and unfortunately the fast month of 
Ramadan intervenes, during which the prosecution of the work 
will be difficult. But though it is admitted that there is cause for 
some anxiety, the Colonel yet hopes to prove that the work of his 
French predecessor can be made to fulfil the object for which it 
was constructed at enormous cost. With its usual generosity, the 
local French press vilifies the Colonel for endangering the architec- 
tural beauties of their countryman’s design.” 


On Tuesday, the 18th inst., an interesting and important stage in 
the course of the execution of the improvements being carried out 
in the Butterley Company’s Codnor Park Works was attained in 
a trial start of the new sheet mill. This mill is believed to be one 
of the finest yet put down in the kingdom; and, indeed, it 
has been said that this mill is at present the largest in 
Europe. It is driven by a high-pressure horizontal engine made 
at the Butterley Works, with cylinder 30in. diameter and 5ft. 
stroke, having double slide valves to cut off at any desired propor- 
tion of the stroke. The mill has two pairs of chilled rolls 25in, 
and 26in. diameter, and is intended for the rolling of iron and 
steel sheets from 4in. thick down to almost any thinness that can 
be required. It has been constructed at the Codnor Park Works. 
The engine was started by Mrs. Fitz-Herbert Wright in the presence 
of several of the proprietors and the managers of the works, and the 
start was accomplished without a hitch of any description, the 
ponderous fly-wheel of nearly 70 tons looking really majestic in 
evidence of irresistible power. The Butterley Company will now 
proceed forthwith in the erection of two new three-high merchant 
mills, on the completion of which the Codnor Park Works will be 
second to none in the kingdom in the excellence of machinery for 
every branch of the manufacture of iron and steel, 
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THE ELECTRIC LIGHT AT THE COLONIAL AND 
INDIAN EXHIBITION. 
No. L 

Last year we published an elaborate series of articles | 
on the electric light as displayed at the Inventions Exhi- | 
bition. These articles dealt not only with the practice of | 
electric lighting, but with its theory as well. They covered | 
a very wide range, and were so complete and exhaustive as 
to render it quite unn for us, in dealing with the 
awe ae the Colonial and Indian Exhibition, to do 
more than describe in somewhat general terms what 
been done. Broadly speaking, the whole of the lighting 
may be classed under two heads, namely, (1) the lighting | 
of the gardens, and (2) the lighting of the buildings. It is | 
with the first we propose to deal this week. Concerning | 
the second we shall speak at another time. 

The lighting of the gardens may be divided under three | 
race Ny age nan ae decorative lighting; (2) arc light- | 
ing ; (3) the illumination of the fountains. Last year the 
gardens were lighted by Messrs. Siemens, power being 
supplied by three Goodfellow and Matthew’s engines, | 
driving Siemens’ dynamos direct. Steam was obtained 
from a three-furnace Babcock and Wilcox water-tube 
boiler, the plant being placed in the west corridor 
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close to the conservatory. 
electric lighting of the gardens, including incandescent, 
arc, and fountain lighting, is being carried out by Messrs. 
W. and J. Galloway and Sons, Knott Mills Ironworks, Man- 
chester. Hitherto this firm has been best known as makers 
of boilers and engines. In taking up electric lighting Messrs. 
Galloway have broken entirely new ground, and the 
circumstance testifies to that remarkable flexibility which 
distinguishes some English engineering firms, and which 
places them in a position of considerable advantage over 
those who, getting into a groove, continue to run in it 


has | year after year, and are thus entirely dependent on one or 


two branches of trade. Messrs. Galloway hold certain 
views concerning electric lighting which appear to us to be 
so sound that we do not hesitate to place them before our 
readers. They are no doubt based on careful observation 
of the results which have hitherto been obtained by 
various engineers and firms who have made electric light- 
ing their business both at home and abroad. 

essrs. Galloway hold, then, that the first essential to 
successful electric lighting is that a steady and sufficient cur- 
rent shall be available. They believe that much of the failure 
and disappointment that have been experienced hitherto 
has been due to the irregular nature of the current supplied, 
and that this irregularity can be traced to defects in the 
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This year the whole of the | 
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engines supplying power. They argue, and justly, that in 
cotton mills engines can be found Shich year after year 
run with perfect steadiness for nine or ten hours a day; 
that these engines do not get hot bearings or break down, 
or give any trouble of any kind. Certain principles of con- 
struction guide engineers making such engines, and these 
pose, modified with judgment to suit new eonditions, 

ing observed, it is possible to uce engines for electric 
lighting purposes which shall give results quite as good as 
those used in cotton mills, Messrs, Galloway have designed 
an entirely new type of compound engine for electric light- 
ing; and three of these engines are in use at the Indian and 
Colonial Exhibition—two in a special shed near the end of 
what was last year the music gallery, and one in the 
corridor close to the Goodfellow and Matthew engines, 
which, with the dynamos and the Babcock and Wilcox 
boilers, have become the property of Messrs. Galloway. 
On page 413 will be found a general view of the Galloway 
electric light shed, and above we give an end and side 
view of one of their engines. 

The engines are of the Woolf type, that is to say, the 
cranks are placed opposite one another, or at an angle of 
180 deg., so that the steam exhausts directly out of the 
high-pressure cylinder, 15in. in diameter, into the low- 
pressure cylinder, 26in, diameter, the stroke being 2ft. 6in. 


a. 
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of an organ on a small scale. These communicate with 
signals in the lamp room under the fountains, and here 
Sir Francis Bolton takes his stand every night, and for 
half-an-hour, by playing on these keys, so to speek. pro- 
duces the admirable effects which delight and surprise 
thousands of spectators. No fewer than nineteen men are 
employed every night under the fountain. About 1000 
gallons of water are used per minute, under a pressure 
equivalent to a head of 160ft. Under Sir Francis Bolton’s 
room is the switch room. Of its arrangements it would be 
impossible to give an intelligible idea without drawings. — 
Beyond any question this is the most remarkable electric 
light installation in the world, and the arrangements from 
beginning to end reflect the greatest credit on all concerned. 








FUEL AND SMOKE* 
Lecrure I. 


I MAKE no apology for bringing before a Royal Institution 
audience a subject having more connection with the improve- 
ment of the conditions of daily life than with abstract science. 
As a rule, it is no doubt best for a devotee of pure science to 
adhere to his chosen pursuit, and to speak of that which he best 
knows ; but two things determined me to abandon this course 
when honoured with a request from your secretary to lecture in 
this place. First, the strong desire which has long possessed me 
to do something towards helping forward the movement against 
the physical evils, the paltry and unnecessary evils, under which 
we dwellers in cities too patiently suffer; and secondly, the 
remembrance of the spirit and object with which this august 
Institution was founded, and especially of the labours of Count 
Rumford in the precise direction towards which my own thoughts 
had been for some time tending. 

The pollution of the atmosphere existing in Count Rumford’s 
day, though it very properly excited his disgust and appre- 
hension for the future, must indeed have been trivial to what it 
is now. Had he been effectively listened to, much of the present 
evil would not exist ; but he was not, and the result is that the 


vast majority of dwellers in a city—those unable to leave their | § 


vocations and retire in the summer to the country—scarcely 
ever breathe the pure air of heaven or behold the unveiled face 
of the sun. They eke out their pallid existence in slums and 
courts into which the sun scarcely ever penetrates and no fresh 
breath ever blows. There among sweltering filth they live— 
they die ; and so long as they remain sufficiently quiet and 
uncomplaining we are content to have it so. 

But perhaps we are not content; perhaps we only acquiesce 
because we do not clearly see a remedy. It is in the hope, rather 
than in the belief, that this attitude of mind is largely prevalent 
that I have determined to urge the consideration of the subject 
in every way that I can and upon every convenient opportunity. 
Not indeed that Iam able to point out a thorough, complete, 
and instantaneous remedy, immediately practicable; but I do 
feel able to indicate the main lines on which gradual, I hope 
rapid, improvement is possible. And that is what I shall try to 
do. 


First, I wish to direct your attention to what is usually called 
the “combustion” of coal. There are certain bodies which 
when you heat them melt before they begin to do anything else ; 
such bodies are ice, butter, lead, and iron. There are certain 
bodies which take fire and burn when you heat them, before they 
do anything else ; such bodies are hydrogen, phosphorus, and gun- 
powder. There are certain bodies which chemically decompose 
when heated, before they are able to do anything else ; such bodies 
are marble, feathers, wood, and coal. Bodies in this last category 
cannot properly be said themselves to burn. Their products of 
decomposition may or may not be combustible, and if combus- 
tible they may or may not burn. The products of decomposition 
of marble are two—one svlid, one gaseous (quicklime and 
carbonic acid), and both are absolutely incombustible. The pro- 
ducts of decomposition of coal, though far more complex, are 
likewise roughly separable into two classes, the solid and the 
gaseous; and both are thoroughly combustible under favourable 
conditions, neglecting the ash for the present. It is easy to 
distil coal, however, without allowing either its solid or its 
gaseous constituent to burn; it is done every day with full 
knowledge and design at a gas works. It is likewise done every 
day, not in knowledge but in ghastly ignorance, on our so-called 
coal fires. 

Consider fur a few minutes the structure of a coal fire; you 
will see that it has three main stages: still, gas fire, coke fire. 
You empty on a shovelful of coal. Very good; this has first 
to be heated and decomposed, separated into its gaseous and solid 
constituents in fact, and the gaseous ones distilled off. While 
they are being distilled they may catch fire and burn; but they 
commonly do not take fire for some time, because they are 
scarcely hot enough to begin with. And even if hot enough, 
they are so mixed with carbonic acid from the smouldering mass 
below that they cannot properly burn. Where is then your fire? 
It is not a fire at all; it is a still: a sort of crude gasworks. It 
warms nobody. So far from that, evaporation consumes a good 
deal of heat, and the fire itself below is like to be put out unless 
it be pretty vigorous. The coal gas is just evaporating or dis- 
tilling up the chimney ; you can sometimes start it burning by 
simply applying a match to the ascending stream of gas, but 
more frequently the carbonic acid soon quenches an incipient 
flicker, and the poker has to be brought into requisition to 
increase the supply of air. 

(The effect of feeding a flame with carbonic acid was illustrated 
by lighting a spill at the chimney of a paraffine lamp ; also by 
supplying an ordinary gas jet with burnt air by holding it over 
a tin plate chimney with a large “solid flame” burner below it. 
The flickering smoky appearance of ordinary fire flames is at 
once precisely imitated, and the cause of their flickering is per- 
ceived. It is easy to puta fire nearly out by burning newspaper 
under its bottom bars; whereas burning a bit of paper on the 
top of a dull fire helps it, sometimes to a surprising degree.) 

But is it pure gas which is thus ascending? Good heavens! 
look at it; smell it. You have not far to go. The only diffi- 
culty in smelling it is that we get so accustomed to it; our 
lungs are full of it every winter day of our lives, I believe that 
if you could suddenly transport a Highlander off his native 
heath into such a city as, say, Manchester, on a dull day, with- 
out the gradual initiation of the train or the suburbs, he would 
feel nearly suffocated. How often can one open one’s mouth 
and lungs, and inhale invigorating breezes, in a city? We can 
sometimes almost do so with a strong west wind; but, 
ordinarily, people parade the streets with their mouth grimly 
shut, filtering the air steadily through their nostrils. 

The products of a gasworks are not gas and coke alone; they 
include ammonium salts in large quantities, sulphur also, and 
tar, in which are latent a multitude of useful aniline dyes and 
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other coal tar products, creosote, naphthalene, and asphalt. 
The number of compounds now obtainable from coal tar is quite 
astonishing; not only colour materials, but some medicines also, 
and quite recently Dr. Fahlberg has extracted a substance with 
the pleasing name, “ benzyl-sulphonic-imide,” which is able 
powerfully to excite the nerves of taste in much the same 
manner as sugar, but some 200 times more powerfully. This 
substance, about which Sir Henry Roscoe will doubtless next 
week tell you much more, it is proposed to call “saccharine ;” 
aud Sir Lyon Playfair hopes it may replace sugar in the diet 
of gouty old gentlemen and diabetic patients. I hope that it 
may thus subserve beneficent ends, but, with the inscrutable 
customs of trade at present in vogue, it seems just as likely to lend 
itself to purposes of adulteration, and to confer sweetness upon 
sand, or some other cheap, and let us hope innoccuous, material. 
(Some specimens of coal tar products were here exhibited.) 
The stuff we distil from our incipient fire contains portions 
of all these; it contains the potentialities of great indus- 
tries and of fertilising manures—the gasworks is now the 
main source of ammonia required by plants—and what becomes 
of it all? Some little is happily deposited in the chimney ; the 
rest hovers about in the air-—a veritable plague cloud, the sign 
of the neighbourhood of a multitude of civilised men. 

Walking in some unknown part of the country in the autumn, 
gathering, it may be, the blackberries as you go, you find them 
getting thinner and thinner on the bushes, and you know you 
must be approaching a village, whose children have been happy 
here before you. Travelling in some countries abroad, a deep- 
toned bell or a glistening spire announces the proximity of a 
town. In England its neighbourhood is otherwise heralded to 
you. You have been riding in a train, perhaps, through bright 
sunshine, when you gradually recognise that the sky looks more 
gloomy than it did, that the grass does not so happily flourish, 
that the trees look stunted and miserable; you conjecture you 
must be near atown. Yes, the gloom deepens, the air feels chill; 
you can now no longer see the sun. It must beacity! You 
are soon landed in the heart of it, and you realise that the gloom 
which perpetually enshrouds the place is the cloud of incense 
which the inhabitants have raised, either to beautify their 
common home, or as the symbol of the worship of their common 

od 


The smoke from factories, indeed, is more appalling than the 
smoke from houses, but I must confine myself to house smoke 
this evening, though it is essentially all one ; and what I say of 
house fires applies in great part to factory fires, and vice versa. 
Think now what becomes of the smoke. Its larger particles 
settle gradually as smuts, some fine specimens reaching }in. in 
length, but the majority are small blacks which crowd the air, 
which dirty our books, our clothes, and our furniture, and keep 
one or two maids in each moderate-sized house busy in moving 
it about from place to place. I suppose an energetic housemaid 
would be happy if she could manage to prevent dust from ever 
settling—could keep it permanently suspended in the air. 
Plenty is in the air as it is—we cannot move in a room without 
knocking out clouds of it, which are visible enough in a bright 
light, and which when so seen excite inevitable disgust. But 
not seeing, we breathe this filth and call it air ; our lungs are 
marvellously constructed, or they would be absolutely clogged, 
matted together with the reeking abomination we pass through 
them. We live, but that we live thus healthily and pleasantly 
is not true. Plants experience the evil no more than we do, but 
they have less rapid power of adapting themselves to outward 
circumstances. They must have clean and open-pored leaves— 
lungs that is—or they flag and fade. They must have sunlight, 
or they die. : 

It is only 200 odd years since apple trees grew and bore fruit 
in the Barbican. How far are we from such a state of things 
now? Yet there is no necessity against it. The neighbourhood of 
human beings is rather beneficial to vegetation than otherwise ; 
that which slays them is the tarry and sulphurous compounds in 
the smoke. The tarry products of coal smoke are abundantly 
evident in the atmosphere ; our buildings, our statues, our hands 
are coated over with a black grease, and washing four or five 
times a day scarcely keeps them pleasantly clean. And then the 
sulphur—sulphur burns to S O,, and this soon oxidises and dis- 
solves to sulphuric acid—oil of vitriol. Ido not care much for 
statistics, but it is easy to reckon how many hundred tons of 
sulphuric acid are turned loose into the London air per day. 
You have only to find out how much coal is burnt in a day, and 
then the average percentage of sulphur in coal—2 per cent.— 
will give you the result ; 6 tons of sulphuric acid are produced 
per 100 tons of coal burnt. Think you that oil of vitrol is 
wholesome breathing for plants and animals? It must corrode 
and gradually undermine the strongest constitution. It attacks 
books, pictures, buildings, most visibly ; it is dissolving the 
present Houses of Parliament—perhaps the one good thing it is 
capable of. 

Well, so much for the first stage of our coal fire, when it is 
really a still or gas factory. Now for the second or flaming 
stage. The gas coming off now is of a more easily combustible 
nature, and being also of a higher temperature it burns, and ro 
far as it completely burns it constitutes a gas fire. Now many 
people abuse a professed gas fire, thinking it gives a dry 
unpleasant kind of heat and an evil smell. I admit that it is 
possible for a gas fire or any other fire to smell if it be ill-lighted 
or ill-constructed, or if it burns badly, but I deny that a pro- 
fessed gas fire smells any worse than a gas fire which pretends to 
be something else. If your gas fire smells, something or some- 
body has to be abused—of that there is no doubt. Sometimes 
it is the person that lights it. Before lighting any fire a match 
should be held in the chimney opening to see that-the draught 
is up the chimney and not down. If you light the fire with a 
down draught in the chimney no gas fire can help smelling, and 
no coal fire can help “smoking.” No fire ought to be expected 
to start its own chimney draught. Au up-draught must either 
exist beforehand or it must be made. If the chimney is in 

use, and if it be built with thick enough walls, its bricks 
usually keep warm enough to maintain a steady up-draught 
through the night, especially as the night chilling of the outer 
air helps to maintain the necessary difference of temperature ; 
but if the room be only occasionally used, as is often the case 
with a gas fire, and other stoves in the house are at work, you 
will generally find a stream of air being sucked down the 
chimney—an air supply, in fact, for the house. The room is 
thus ventilated—especially if it is an upper room with a short 
chimney—much as if its window was open. It is for a bedroom 
unconscionably cold, and its air has a sooty flavour. We are 
desperately careless how we get air for our houses. We admit 
light with some care and lavishness, if indeed we have any voice 
in the matter, as commonly in this “ dishonoured natiou” we 
have not; but we let the air leak in as best it can, down chim- 
neys, through coal cellar grids, up drain pipes, and—till quite 
lately—often through sewers, The cut-off system of drainage 
prevents this last now, and sink traps are intended to prevent 
scullery pipes from officiating as air shafts. But even without 





them, if you examine how air is admitted to your house you 
will not be pleased, Through the coal-cellar grid, near the ash- 





pit, you will probably tind it in a plentiful and constant stream, 
You may also find it coming in through grids intended to venti- 
late the spaces between the floors when the bell-hanger disports 
himself. You seldom find a professed and satisfactory air 
shaft, arranged so as to supply the whole house with deliberately 
chosen air; most convenient is such a shaft to warm in winter 
and to cool in summer. 

What we want about a house, and everywhere else, is for each 
thing to have a definite function and to preserve it. You want 
a coal cellar to be a coal cellar, and a drain to be adrain, and not 
to act as amateur air shafts as well. You do not particularly 
relish your bedroom being ventilated through a chimney ; though 
indeed, you might do worse than that. You want a window to 
admit light, and not draughts as well; and doors to admit 
people, and not bronchitis, Similarly I prefer a gas fire that 
professes to be a gas fire, and not one that shams that it is 
something else. 

Well then, before you light any fire you should turn the 
draught in the chimney if it be wrong way by burning a bit of 
newspaper in it ; quite a small bit usually suffices. There is no 
possible fear of setting the chimney on fire if you use a real 
gas fire, because there is no soot. But suppose you have lighted 
the fire properly and it even then smells, the next. thing to con- 
sider is whether there is a sufficient air supply to the room, 
because if the room is nearly air-tight a gas fire will smell and 
a coal fire will technically “smoke.” Into most rooms the air 
leaks through chinks, through the keyhole, and under the door, 
keeping one’s feet delightfully cool ; nevertheless, it is better so 
than to have no air at all, though a branch from a main air 
shaft would be best. Supposing, however, that the air supply 
is sufficient, and the gas fire still smells, then abuse the fire ; 
but do not abuse gas fires as a class, abuse that particular 
specimen, or at most that and its congeners, and hunt about 
for some better kind. The old arrangement of clinkers and 
fire-clay held together by asbestos packed into an ordinary 
grate is, I suppose, still the most prevalent form. It is not a 
good form, it consumes a lot of gas in proportion to the heat; 
it takes some time to heat up, and it is apt to smell. It is 
extravagant because of the solid or deep arrangement of it. 
An open fire can only warm a room by radiation, and to this end 
all hot surfaces should have an unobstructed view of the room. 
Combustible hot clinkers at the back do indeed help to maintain 
a fire, but they cannot emit heat directly. In the case of a gas fire, 
the clinkers are not combustible, the amount of burning material 
is strictly regulated by the gas tap, and all hot surfaces behind 
others are useless, except to warm the chimney. By arranging 
clinkers as a wall, by playing the flame up their face, and by 
stopping as far as possible all unnecessary air draught, these 
asbestos fire-clay fires can be improved. Or you may have a 
vertical slab of fire-clay, with filaments of asbestos protruding 
from it into a flame sheet, whose function is to heat them white 
hot instantly, so as to give a good radiating surface. I do not 
suppose that gas fires are yet perfect, but the best kind I know 
at present in the market are those made by Mr. Fletcher, of 
Warrington, on these principles. 

Here are specimens. The test whether anything comes out 
of a fire into the room is to burn a bird-tail feather in the fire 
and see if you can smell it in the room. Some of Mr, Fletcher's 
fires will stand this test. 

People further complain of the “dry-heat” of a gas fire. I 
do not know what they mean. A stove, or anything which heats 
the air, dries it undoubtedly, but a gas fire working by radiant 
heat can dry the air no more than a coal fire does. It may be 
convenient here that I explain the main differences between 
heating by convection and heating by radiation. Any convec- 
tion method, stoves, hot water pipes, hot air, &c., proceeds 
upon the plan of warming objects in a room by means of the air. 
The air is first warmed, and it warms them. Accordingly, on 
this system, walls and furniture are always liable to be cooler 
than the air in contact with them. Now there are certain 
objections to this state of things. If the air be damp, dew is 
apt to be deposited on comparatively cold surfaces and to trickle 
down detrimentally. Not only so, but as Mr. Clark and I have 
recently discovered, simultaneously with Mr. Aitken of Edin- 
burgh, dust is bombarded out of warm air on to cooler surfaces 
in contact with it. It is for this reason that ceilings get black 
over gas lamps, that walls get dirty above hot-water pipes, that 
soot is deposited in chimneys, and lamp-black on porcelain. 
If a flame smokes, extra solid matter is provided by it; but 
there is usually plenty in town air to make a black patch on a 
ceiling above a clear flame, or even above an incandescent elec- 
tric lamp fixed near enough to it. All suspended solid mat‘er is 
driven out of air on to cold surfaces. On the other hand, sur- 
faces warmer than the air drive the dust away and keep them- 
selves almost free. A large flat horizontal surface may indeed 
receive a deposit of dust, even though slightly warm, but it pro- 
tects itself a good deal, especially from the smaller particles. A 
vertical or inclined surface may protect itself almost completely. 
(A new experiment was here shown, of two black conical flasks, 
one full of hot water, the other of cold, both covered by a bell 
jar full of thick white smoke. After some ten minutes the cold 
one was found thickly covered, as with hoar-frost, while the hot 
one remained black.) A radiation system of heating, i.e., open 
fire or sun-light, brings about the opposite conditions. The air 
is warmed only by means of solid objects; they are first 
warmed and communicate heat to the air which passes over 
them. Accordingly on this system no such effects as we have 
just described are produced, and things get much less dusty. 
The only objection to this system is that to do the whole of one’s 
heating in cold weather by pure radiation is unnecessarily ex- 
travagant, and leads to a closing of apertures and deficient ven- 
tilation for fear of draughts, because, the warming of the air 
being a slow and indirect process, when once hot it is desired to 
keep it and not let in fresh. This is decidedly objectionable, 
and the best plan of warming a house is no doubt a combination 
method, both radiation and convection. The air supply should 
be ample, but it should have the chill taken off as it is intro- 
duced. The walls and floor should be heated by radiation, so 
as always to maintain them a degree or two above that of the 
air. By properly adjusted arrangements of this sort an exceed- 
ingly pleasant and uniform temperature can be attained ; and 
the result is both healthy and economical. Some stoves in- 
tended to aid in the accomplishment of this method I shall 
shortly direct your attention to. I have not spoken of the 
cheap and nasty gas fire without flue-——no escape for products of 
combustion. I would not bring such abominations near the 

lace. 
. A coal fire in the flaming stage is thus essentially a gas fire, 
but it is a very bad gas fire. The gas is, so to speak, made 
on the premises and made badly; it is absolutely unpurified of 
course, and it is so mixed with carbonic acid that it only burns in 
a flickering, undecided, smoky way. Flames interesting to watch ! 
Yes, in a camp fire in the back woods, or in a fine old isolated 
country house, they are very harmonious and picturesque. But 
in atown ! well, if peopleare soenamoured of the appearance of 
coal fire flames that they are content to defile and render 
invisible everything else, all we can do is to stop them by 
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law from polluting the common air for their own amusement, 
just as one can already stop in some measure the pollution of 
ivers. 

. I shall suppose it admitted that the home manufacture of 
gas is not everything that can be wished, and that it is better, 
on the whole, te have gas made properly at some central station, 
purified of its valuable but deleterious products, conveyed to 
the house silently and cleanly in pipes, and then burnt com- 
pletely and smokelessly under perfect control; the fire being able 
to be lighted, raised, lowered, or extinguished precisely accord- 
ing to need. _It is better to have such a fire as this than to have 
a sort of amateur gasworks on every hearth, the supply for 
which is carted about the streets, shot down with dust and 
noise into your cellar, carried thence by female labour to the 
various rooms. “ Do just attend to the fire; it’s going out.” 
“The scuttle’s empty.” “Then ring the bell.” What a round- 
about way of keeping warm! And when fresh coals are put on, 
what is the result? Frequently a smoky still for some twenty 
minutes, over which you may sit shivering, not daring to poke 
it, until a welcome tongue of flame shoots out, and you know 
that the gas-burning stage has fairly begun. 

But there is yet the third stage to be considered—the red-hot 
or glowing stage-——when flames have ceased, and the carbon alone 
is quietly and smokelessly burning. Yes, this is the best and 
only perfect stage of a coal fire. But what is it really that is 
burning ? It is not coal at all, it is coke. You have consumed 
or distilled away into the air the volatile products of the gas- 
making process, and naturally the coke remains ; and if you 
thus like a coke fire, why not try one, or why not burn anthra- 
cite, which is almost a natural coke. There is a great deal to be 
said in favour of anthracite. They burn it largely in Canada, 
and their cities are accordingly a pleasant contrast to ours ; but 
they don’t know when they are well off—the manufacturing 
mania has seized them, and by Protection they deny themselves 
comforts in order that they may achieve manufactures, Accor- 
dingly they hanker after bituminous coal, and have erected a few 
tall chimneys now in Montreal, and when thick smoke suc- 
cessfully rolls out of them they rub their hands, and say, “ Ah, 
ha! we are not yet quite a manufacturing nation, but we are 
beginning to look like one.” 

Curious mania this ; very striking for the social philosopher 
of the future, this greed of people for markets. It is not that 
they want the goods themselves—no, they will keep them out of 
their country by taxation. It is not to supply ragged children 
with boots and clothing that they labour hard and deny them- 
selves the breath of heaven and the light of day—for then it 
would be noble self-sacrifice, No, it is to ship to China, Africa, 
Burmah, anywhere; and if a shipload of their sold handiwork 
were sunk they would not lament, they would rejoice, and say, 
“Lo now we can make more.” Remarkable human nature ! 

But undoubtedly anthracite or coke can be much more largely 
burned than it is; and it isa very fairly smokeless—not quite 
smokeless—fuel. What are the objections to it? It is difficult 
to light and to keep burning. You want special grates for it, 
and soon. Quite true. I admit all this, and I admit that no 
solid fuel can for an instant compare in comfort and convenience 
with gaseous fuel. Solid fuel needs carting to the house, 
carrying about the house, the fire needs attention at intervals, 
which attention is both noisy and dusty, and there are the ashes 
to be raked out, carried down, and carted away, and the ash of 
coke is considerable; and every morning, or indeed, without 
regular attention oftener, there is the somewhat serious trouble 
of lighting the fire. 

Contrast all this with a gas fire. A housemaid brushes up the 
ironwork once a week when she cleans the room, and that is all 
the attention that need or can be given to it. You have an 
illness in the house; a coal fire has to be banked up so as to go 
on distilling half the night in a black and sulky condition, unfit 
even to boil a kettle; and yet, if you poke it, it flames and burns 
with such vehemence that it soon exhausts itself, and, moreover, 
makes the room too hot. If you have banked it up very 
scientifically it may last in this gloomy state till morning, but, 
if not, the nurse has to get up, and probably wake the patient 
with the rattle of fire irons. With a gas fire you light it once 
for all, and need never look at it again for a month; unless the 
room gets too warm, when you lower it, or too chilly, when you 
raise it. If you want hot water or toast it can be cooked 
immediately. No noise, no dust, no anxiety, and no attention. 
It is the perfection of a fire. 

I said the red-hot stage of a coal fire was its best and only 
perfect stage; but how short a time is it allowed, or, indeed, able 
to last? You know by experience that, as soon as only glowing 
coke is left, it is time to start the gas-manufactory again. The 
heat required to distil fresh coal checks the ardour of a strong 
fire, and utterly damps a weak one. It must not go too low. 
You therefore have some more coal put on, and unless you do 
it yourself, or unless you are in blissful ignorance as to how it 
should be done, your nerves will be tormented with the bungling 
and stupidity exhibited in the process. 

The method —— for stoking a fire is not the 
same in all parts of the kingdom; the orthodox London 
method is not the same as the Staffordshire method. There 
are two general cases depending on the state of the red- 
hot fire. Itmay have burnt into a red-hot hollow cave with a 
black top, or it may be more solid and red all through. The 
method commonly adopted in the former case is to beat down 
the hollow with a poker, and to put the new coal on the top; in 
the latter case, it is customary to rake the glowing mass a little 
forward and to put the fresh coal at the back. In Staffordshire 
the fire is stacked up in a more impressive manner. The fire 
being still in a sound and healthy red-hot condition, two scuttles 
are brought in, one full of lumps, the other of small coal or slack. 
The fire is drawn forward, a row of lumps is arranged on end all 
along the front, and then the other scuttle is emptied on the 
back, filling the grate up to the chimney opening with a nicely 
sloped pile of small coal, till it can hold no more and begins to 
dribble into the ashpan. Then with a brush the ashes are 
whisked about from the front bars a bit, and the whole is com- 
plete. In two hours that room is untenantable, except by a 
Staffordshire man or a salamander. 

Now all this is wrong. The proper theoretical place for fresh 
coal is at the bottom of a fire, not at the top. The heat from 
above will then gradually distil it upwards, and the gas as it is 
given off, having to pass through a hotter mass above, may be 
almost completely burned. It is scarcely possible in a domestic 
grate to stoke it really at the bottom, though, indeed, grates on 
this plan have been attempted; so a compromise is necessary. 
The next best place to the bottom is the middle, and next to 
that is the front. If, therefore, you see your fire with a fine 
hollow in its heart be thankful, and stop the sacrilegious hand 
that would beat it down. Feed the fresh coal into this hollow, 
either through the bars, or, what often is more practicable, by 
gently raising a little the top crust. The coal will then take 
fire almost at once, and smoke will be reduced to a minimum. 
There will still be smoke—there must be smoke when crude 
coal is burnt just as it is dug out of the ground, as a savage 
might burn it; but it need not be excessive. Next time you 





feed the fire it will probably be solid, and you must then rake 
it back as much as you can and put the fresh coal in front; 
because, as the draught goes a good deal from front to back, 
putting it in the front is a fair imitation of poe it at the 

ttom. And if you want the coal to burn and not to distil up 
the chimney, you will never put a great quantity on at once, 
“ Little and often” is the motto for all good stoking. 

But this is troublesome. Yes, indeed, and I don’t care how 
troublesome itis. The more bother the better. It is our one hope 
of curing the smoke evil as caused by domestic fires. You attack a 
manufacturer by means of his cash-box, sometimes his only vul- 
nerable spot. You bully a householder by causing him trouble. 
When people get tormented about smoky chimneys they must 
do one of two things—they must either take the trouble to 
stoke properly, and so make a little smoke, or they must have 
some form of gas or coke fire, and so make none. I need not 
say which course of the two would be the better for the 
community, 

But there is yet one objection—gas fires are expensive. Well 
at present they are. Yes, it will never do to attempt them; far 
better live in dim and smoke-laden air half our lives, getting 
away when we can for a whiff of something fresh and a 
glimpse of something green, far better to choke each other with 
the products of our hearth fires than have our gas bills 
doubled. 

No, you say rightly, that’s not fair. We cannot legislate for 
the rich alone. What are the poor to do if smoke is forbidden? 
Well, to this I may reply firstly that the very poor cannot, I fear, 
afford to make very much smoke even now; they have very 
little fire, Secondly, that the fire of the working classes is 
mainly a cooking fire, and that cooking by gas is even to-day 
actually and considerably cheaper than cooking by coal, besides 
being so much more cleanly. I would also say that for really cheap 
warmth an open fire is quite unsuitable; a stove is the cheap 
thing, and it may quite well be smokeless. An open fire is a 
luxury, by reason of its radiant heat and its ventilation; it is 
not, and never can be, cheap. 

Do I then mean that the working classes are to be debarred 
from such a homely luxury as this? God forbid. They 
have few enough luxuries at present. I would far rather add to 
them rather than diminish them. But I cannot compare such a 
paltry difference as that between one form of fire and another, 
and the far higher and more ennobling luxury of being again 
able to breathe fresh air, to see a distant view, to feel the 
brightness of the sun; not once or twice a year on a laborious 
holiday, but at their very doors, and every day of their lives, 

What then are we to seek for? We must have cheaper gas. 
The gas we now burn for illuminating purposes is far too expen- 
sive for universal warming ; but cheaper substitutes are con- 
tinually being invented. I hope next time to speak of the 
Dowson gas, the water gas, the Siemens gas producer, and others. 
Do not, however, think that gas at 3s. 6d. or 2s. 1Cd., or even 
1s. 6d., a thousand feet is the ultimate thing that science can 
offer for domestic combustion. It is perceived now that the 
desideratum is cheap gas, and hundreds of inventors are turning 
their energies in this direction. Besides, regular coal gas can be 
vastly cheaper thanit is now. The gas itself may be regarded as 
really a bye-product; it is the main pipes and purifiers that are 
costly, and most of the twenty-four hours these are, at present, 
almost idle. When gas comes to be used all day long for warm- 
ing and cooking, instead of only a few hours in the evening for 
lighting, the same mains will serve for a much greater quantity 
of gas, and one may hope that its price can then be profitably 
reduced. Before next century begins I for one hope to see gas 
displaced altogether from its domestic lighting function, which 
it ill and unwholesomely performs, but employed, ten-fold more 
mma and a million-fold more beneficenty in replacing the 

barous, wasteful, dirty, and then, I hope, illegal, semi- 
combustion of solid fuel. 

It is not products of combustion that we complain about. 
That which streams from our chimney is no product of combus- 
tion ; it is a product of incombustion. 

Factories are savage sinners in this respect, and them 
also I must tackle; but now I want to call your at- 
tention to some fireplaces which have been devised to 
mitigate or abate the smoke nuisance. I hope no one will 
be satisfied with smoke abatement. What I hope to see is 
smoke abolition; but meantime the contrivances for miti- 
gating the evil are worth attention, and will serve to illustrate 
the principles I am trying to enforce. Understand that I bring 
these forward as illustrating one or other important points, not 
as being any one of them a perfect and heaven-sent contrivance. 
If one knew of such a piece of perfection, one’s task of urging 
reform would be easy. But that is not the way things generally 
happen. Progress is commonly gradual, and we must try to go 
vid less smoke to none at all. 

(To be continued.) 








ON CERTAIN DESCRIPTIONS OF INDIAN 
CASTINGS.* 
By C. Purpon CLARKE, C.1.E., Keeper of the Indian Section, 
South Kensington Museum. 


THE importation of partly manufactured material is at present 
exercising considerable influence over many of the native arts of 
Oriental countries and India. The supply of machine-made thread 
has doubled the village handlooms in some districts of Madras, and 
gold thread from Germany has enabled the brocade weavers to 
compete with the imitation brocades sent in from Europe. In 
some handicrafts, however, the supply of European material has 
produced a contrary effect. Iron and steel, bar and rod, have 
displaced an ancient industry, and sheet a and brass have 
robbed the founder of half his work. Formerly the only means of 
producing sheet metal was by hammering cast plates, an expensive 
method, only resorted to when thin flat coverings were required 
for wooden or other objects. For very large vessels, where weight 
was required to be kept down and strength maintained, hammered 
sheet was used; but generally the founder was employed, to save 
as much as possible the labour of forming the furnished castings 
which required but little beating out, trimming, and brazing. In 
the case of a bowl, or flat jar with a narrow mouth, the founder 
would prepare a cast not unlike in shape and thickness that of an 
pro, Renae ne saucer, from which, by tant h ing, 
the bulbous sides would be formed, projecting beyond the rim, 
which would remain of its first diameter and thickness. When 
finished such a vessel would be nearly double the size of the first 
cast, and a remarkable example of the native knowledge of the 
composition of bronzes and annealing processes. It is worthy of 
noting that the chief means of detecting modern from old Persian 
and mic metal vessels is by examining the brazing joints, 
which in ancient vessels are rare. hen not found, a close 
examination will show the vessel to be a thin casting, the orna- 
mentation being by inlay or chasing and hammering, which, being 
done after the cast is made, gives the reverse side the appearance 
of chased sheet metal. 

So far as I could ascertain, there are three methods of casting 
practised in India, The first by moulds in sand; the second, 
moulds in clay not unlike plasterers’ piece-moulds; the third, clay 
moulds formed on a wax model, the cire perdu of Europe. The 
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first of these is well known in Europe, but the second is, I believe, 
now described for the first time. In preparing the mould, impres- 
sions of the various parts of the pattern are taken in clay, and 
these pieces when nearly dry are, after trimming, stuck neatly 
together, and kept in p by several layers of mud, in which 
some fibre is mixed. The mould when ready has but one vent, 
which, placed on the most convenient side, is carried up into a sort 
of bottle neck. If the object is smali several moulds are attached 
together, and the vents united by a single short neck of clay, to 
which a crucible, enclosed in an egg-shaped ball of clay, is attached. 
The size of this crucible depends upon the exact amount of metal 
required to fill the mould or moulds; and this quantity being 
known by experience, the founder places it inside before closing up. 
No provision is made for the escape of air from the mould when the 
metal is poured in. The mould and crucible (now in one piece) is 
.allowed to dry; and after several coats of clay, tempered with 
fibre, have also been well baked on by the sun, the furnace is pre- 
pared. This is simply a circular chamber about 2ft. 6in. in 
diameter, 2ft. in height, with a perforated hearth and no chimney. 
Half filled with charcoal, a good heat is obtained by the use of 
several sheepskin bellows from beneath. When ready, as many 
moulds as the furnace will hold are placed in it, the crucible end of 
each being embedded in the fire. A cover is placed over, and the 
fire kept up until, upon examination, the moulds are found to be 
red hot. They are then taken, one at a time, and replaced in a 
reverse position, the crucibles being now above. The metal flows 
down into a red-hot mould, and penerates the finest portions of the 
surface without suffering from air or chilling. The fire is allowed 
to gradually cool, and when the objects are broken out of their clay 
covering, the metal is soft and malleable. 

The third manner of casting—that by the use of a wax pattern 
which is destroyed in the moulding—is well known, but in one 
particular case the process has been carried further than would be 
at first believed, and of this I will now attempt a description. The 
object produced is an anklet, a flexible ring psc 4in. in diameter, 
made from an endless curb chain. Such curb chain trinkets are 
common in India, and are generally made from thick silver wire 
rings interlinked and soldered one by one. In this example the 
anklet is of bronze, and consists of a complicated chain of forty- 
three detailed links, the whole being cast by a single operation. 
The first part of the process is the preparation of a pattern in wax, 
a delicate work, each link having to pass through four others, and 
to bear three small knobs or rosettes. These are in two instances but 
ornaments; the third, however, serves as a channel for the metal 
to enter each ring. Then commences the most difficult part of the 
work, each ring having to be slightly separated, and this is effected 
by painting in a thin coat of fine clay until there is sufficient to 
form a partition. Other coats of clay are added until a thickness 
of about 4in. is attained, when a groove is cut round the upper side 
of the ring, and deepened until the row of knobs is bared. The 
wax is then melted out, and the mould attached to a crucible as 
before described. When cast, and the mould broken away, the 
chain comes out inflexible, being attached to a rod which runs 
round where the groove was cut, This is broken off, and the chain 
is complete. Having been consulted respecting the trades to be 
represented in the Indian courts of the Colonial and Indian 
Exhibition, I recommended amongst others a good brassfounder to 
be sent. Dr. Tyler, who was charged with the collection of these 
artisans, engaged one of the best he could find, but up to the 
present the foundry is not in working order. I submit for your 
inspection one of these combined crucible moulds, with fragments 
of another, also a cast curb chain anklet; and now conclude by 
thanking you for this opportunity of publishing an interesting 
process, 








CIVIL AND MECHANICAL ENGINEERS’ SocIETY.—Permission has 
been granted for members and their friends to visit the new 
National Agricultural Hall Works, adjoining Addison-road Station, 
to-morrow, the 29th inst. Mr. Am Ende and Mr. Walmisley will 
meet the visitors at the entrance in the Hammersmith-road at 
three p.m. 

Tue New Purnzy Brince.—The Prince and Princess of Wales 
will formally declare the new Putney Bridge open to the public 
to-morrow—Saturday—afternoon. A programme of the route and 
opening ceremony has been drawn up under the superintendence 
of the Metropolitan Board of Works. The Prince and Princess of 
Wales will leave Marlborough House at a quarter to four o’clock, 
and proceed by St. James’s Park and Buckingham Palace-road, 
passing over to the southern end of the bridge to a covered 
pavilion. Sir James M’Garel-Hogg, M.P., the chairman, will 
present an address to the Prince and Princess, and introduce Mr. 
Francis H. Fowler, deputy chairman of the Board; Mr. William 
Shepherd, chairman of the Bridges Committee; Sir Joseph W. 
Bazalgette, C.B., engineer; Mr. Edward Bazalgette, assistant 
engineer; and Mr. Waddell, contractor. 

THE PANAMA CANAL.—At the meeting of the Academy of 
Sciences, last Monday, M. de Lesseps asked for the appointment of 
a committee to report on the alleged ditference of sea level on the 
two sides of the Isthmus of Panama. A similar objection to the 
Suez Canal had, he said, proved unfounded; and if the present 
objection were also ape of, no locks would be necessary in the 
canal. On the motion of Admiral Jurien de la Graviére, who 
suggested that the tides might be higher on one side of the Isthmus 
than on the other, the question was referred to the navigation and 
astronomy sections. Considering, says a Times correspondent, that 
the shares of the Panama Canal — are held in France by 
nearly 400,000 persons, that these shareholders belong to the most 
influential and trusted class in the country, that the work is bound 
up with the name of M. de Lesseps, one of the most honoured of 
Frenchmen, and that by general admission the canal will be the 
most glorious work of the nineteenth century, it will be easy to 
understand the excitement produced by the paragraph in the 
Temps, in which the report of M. Rousseau, the engineer intrusted 
by the Government with an inquiry on the spot, was stated to be 
unfavourable to the enterprise. The Government itself was dis- 
turbed by this announcement. It is clear that a Government is 
bound to show circumspection when such facilities have to be 
granted as are solicited by the Panama Canal Company. Itis no 
less dangerous for a Government to offend the opinion of the 
immense majority of the nation by allowing unpleasant rumours 
to find currency and to circulate as if their truth were admitted. 
This accounts for the spread of the excitement just referred to. 
At first the Bourse was alarmed, and the question was asked if the 
shareholders, frightened by this unexpected news, would rush into 
the market and give importance to the rumours. Fortunately for 
this great undertaking, nothing of the kind has occurred. The 
shareholders kept their self-possession. They soon felt that there 
must be some misundertanding or some blunder ; how otherwise, ~ 
in fact, could they explain the course taken by M. Rousseau? Ata 
banquet which he gave before his departure from Panama, he 
drank to the prosperity of the work. Could he have drunk to the 
prosperity of an undertaking of which he was a few weeks after- 
wards to declare himself definitely the adversary? Besides, it was 
understood that the principal question to which he had to reply 
was, whether or not the work was practicable. On this point his 
report is distinctly affirmative, so that other questions become 
secondary. When so cautious a man declares the work practicable, 
the shareholders have simply to consider whether they should 
flinch from the difficulties yet to be overcome. M. Rousseau was 
bound to make reservations, and he would have shown great heed- 
lessness if he had not seen the difficulties of the enterprise. This 
is the real state of the case, and it has allayed the “‘ sensation” 
originally produced. The shareholders have made a stand, and 
stopped the fall; while the Government seems inclined, on hearing 
the company’s replies to M. Rousseau’s objections, to follow the 
stream of public opinion and grant the facilities asked for by the 
company. It feels the necessity for putting anend to the un- 
certainty, and, as it is affirmed, it will shortly sanction the 
lottery debentures. Those who have watched the enterprise with 
jnterest will rejoice at this solution, 
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ENAMELLING IRON. 

(To the Bditor of The Bngineer.) 

Sir,—I want information concerning the above, 
process. 


or can — your 
readers tell me of a book describing the |AMEL, 





STEEL CASTINGS, 
(To the Bditor of The Bngineer.) 
Sir,—I have a casting to make in steel in which I wish to core out 
holes fin. diameter and 24in. long. At present I have quite failed to get 
an’ g to stand, and the castings have therefore been spoilt. Is there 
oe eee oe eaten by which such could be made? 
Open Hearru. 


ay 26th. 
{Try a core made of pulverised chrome ore and lime. A core made of 
Dinas fire-clay, properly burned, ought to stand.—Ep. E.) 
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THE COLLINGWOOD ACCIDENT AND OUR GUNS, 


How can Mr. Campbell Bannerman form a new com- 
mittee to go into the question of our guns such as appeared 
to be contemplated by the members of the House? In 
our issue of May 7th we mentioned the iar constitu- 
tion of the committee that had been assembled to decide 
what steps should be taken to enable our guns to utilise 
the tempting powers afforded by the ever slower and 
slower burning powder, while keeping within the limits of 
safety. The bursting of certain smaller guns forward, 
coupled with the obvious tendency of affairs, were matters 
of sufficient importance to make it desirable to call in all 
available orthodox counsel, both for the sake of its genuine 
value and, we suspect, also for the sake of involving all 
orthodox authorities in the responsibility of what might 
be done. The Ordnance Committee was reinforced on that 
occasion by the judgment of Elswick, as represented by Sir 
W. Armstrong and Captain Andrew Noble, of Whitworth’s 
by Mr. Leece, of the Gun Factories by Colonel Maitland, 
and of the Chemical Department 7 Sir F. Abel. Thus 
we have gun construction, steel ma 
to explosives, represented by the most powerful authorities. 
Truly on this occasion our War Department was wider 
awake than usual. What orthodox men possessed of 
practical skill remain to be called in? Mr. Vavasseur un- 
doubtedly might be named. He saw the Collingwood 
accident too, an advantage if anything is to be learned by 
propinquity; but he now belongs to the same firm as 

rong and Noble, and practically his nomination 
would not be in the direction of the demand raised. Mr. 
Rendel comes under much the same category, though he is 
no longer connected with Elswick. We can hardly think 
of one orthodox authority who is not more or less com- 
mitted to any mistake we have made. Shall we take a 
new departure, and muster what we may with truth call a 
——_ committee, unshackled by official trammels, un- 
hampered by any connection with our past? We might 
invite, say, Messrs. Longridge, Lynal Thomas, Anderson, 
and Palliser. We might go further and call in Col. Hope. 
Could any other names be suggested for a new com- 
mittee? We should look forward to scope for some 
startling and interesting writing if such a committee were 
assembled. The question, however, is a serious one for the 
War Department and for the country. Let us consider 
it; first, as to the position in which the matter stands, 
and then as to the steps we have taken. 

We hold that England’s position is peculiar. In quality 
we are really ahead of other Powers, if it be judged by 
actual achievements. Elswick nearly ten years ago sent 
out for service, guns firing projectiles with a total energy 
which scarcely Krupp, and certainly no one else, has 
rivalled to this day; and, in gun development, nine or ten 
= is a long span. To come to definite facts and figures. 

n 1876 the Armstrong 100-ton muzzle-loading gun was 
fired at Spezia with about 33,000 foot-tons energy. In 1879 
arf with a 7l-ton gun obtained 34,500 foot-tons ; but 
by this time an Armstrong muzzle-loading 100-ton gun 
had accomplished 43,920 foot-tons. In 1882 the Armstrong 
breech-loading 100-ton gun achieved 46,640 foot-tons. 
Krupp’s gun was, for its weight, a remarkable one; but it 
was long, we believe, a mg experimental piece. Arm- 
strong has for years been delivering 100-ton guns, which 
are mounted for service in the Italian war ships Duilio, 
Dandolo, Italia, and issued for the Lepanto. Krepp has 
now made four 119-ton guns, said to command an energy 
of 46,061 foot-tons ; but there is some delay about their 
actual delivery, and they are not yet expected. In the 
meantime Elswick has gone on with 105-ton guns in pro- 
gress for the Lauria, Doria, and Morosini, twelve in all; 
and two 110-ton guns for the British Benbow, the latter 
to have an energy of 61,190 foot-tons. So much for 
big guns, These are the best to take, because the 
bare facts and figures are readily grasped; and surely 
very large guns try the powers of manufacture and quality 
of steel most severely. Krupp has very excellent lon 
guns of smaller bore, but so have we; and if cxpertaientel 
guns are to be taken we might instance our steel wire or 
riband guns, and we know of nothing that comes near 
them in power in proportion to weight. The service 
standard is, however, more sure. It is a fact that 
three Italian men-of-war are now carrying English 
100-ton guns on service, to say nothing of those that are 
nearly finished ; that 100-ton guns are in battery at Malta 
and Gibraltar, and if we look through the world we can 
find nothing to approach them anywhere. It is right to 
insist on this fact when so agg us are ready to run 
down what we have ourselves. e might go further, and 
say that in price as in power we stand ahead of all. Our 
power is ter, our price is lower than that of German 
guns, and no others can yet be compared with ours. 

We have spoken of quality only so far; if we come to 
—— we are undoubtedly behind. This concerns our 

vernment more than our powers of manufacture. We 
waited too long before ing steel guns, and now, to 
recover our lost ground, we have to e guns of various 
types as fast as we can, and we grapple with steel at once 
on a large scale, and make mistakes wholesale in con- 
sequence. We are brought now face to face with failure 
in a large 43-ton an, and we have had several before with 
smaller pieces, e do not want to make little of this. 
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The circumstance that we have insisted on putting the 
favourable side of our gun manufacture forward ought to 


| enable us to speak plainly and strongly in the opposite 


sense when necessary. 

To what is such failure to be attributed? It must be either 
wrong calculation or fault in manufacture. Mr. Anderson 
would say, and naturally, that he has maintained that we 
have entirely under-estimated the strain in the forward 

of the gun; that he spoke as plainly before the event as 
it is possible to do now; and that he has a right to command 
attention. This position we think is valid, and we ought to 
give weight to what Mr. Anderson may say, though, of 
course, not necessarily to adopt his conclusions. Before we 
had the new powder, our guns were more liable to yield in 
other directions, and thisdoesnot suggest the total dispropor- 
tion he complains of. Other causes undoubtedly act to pro- 
duce exactly the result to which Mr. Anderson’s conclusions 
point; but he may fairly urge that we certainly did not 
mean to burst our gun, and that consequently it follows 
either a gross failure in metal has escaped our observation, 
or else a miscalculation has been made, or both have com- 
bined to bring about misfortune. If the f ents could 
be all recovered, there would be the means of detecting a 
flaw in the metal. Two fragments have come to Woolwich, 
but most are lost we believe, so we may not learn much. 
Of course unless there is a flaw somewhere, or some excep- 
tional action discovered, all the authorities in England will 
not convince us that their calculations were correct. They 
were aware of the increasing strain liable to be thrown on 
the forward part of our guns, and considered that they 
made allowance for it. As pointed out in our article of 
May 7th, the batch of guns to which the Collingwood piece 
belonged were in a sense superseded, but they were unques- 
tionably believed to be equal tomore strain than was thrown 
upon this gun. Pronounced safe for a charge of 295 lb., it 
burst with one of 221} Ib. 

Many suggestions are, of course, made to account for the 
and unex behaviour of this gun. Softer steel, 
we are told, should be employed, and it should be dif- 
ferently treated. An abrupt shoulder is a source of weak- 
ness; steel shafting is known to go from such a cause. The 
front hoop would cause such a shoulder, and by gripping 
the tube would make matters worse. Then, again, cylinders 
in hydiaulic machinery subjected to such pressures as 2 tons 
9a square inch are never considered safe unless they are 

ooped. Any of these arguments may deserve considera- 
tion; but there can hardly be anything in them that was not 
well known to those who designed the ag guns. 
On the last point we may naturally be inclined to lay stress, 
because hooping was the principle that we said enabled steel 
to be safely substituted for coiled iron in our articles on gun 
manufacture in 1880—especially in Toe EnoineEr for July 
the 30th. Three advantages may specially be claimed by a 
hooped tube over a single one of the same thickness: 
(1) Shrinkage enables the outside to bear its share 
of the strain better. (2) The power of aaane the 
metal is much greater, and therefore the chance of a 
flaw existing is much decreased. (3) Should a fiaw never- 
theless exist, its effect only extends to half the thickness of 
the tube instead of the whole. 

The matter will be investigated, we believe, by the same 
committee that before met—we could hardly suggest an 
other course. They almost all the experience wit 
steel gun tubes in the country, and are too widely repre- 
sentative to be committed to any particular system. They 
will probably recommend the hooping principle to be 
carried further, and the guns to be still further 
strengthened forward, and no doubt they may arrive 
at important precautions and tests. Much more than 
that, we fear, is hardly likely to follow; but we hope 
it will be sufficient. This will be aspecially favourable time 
for Mr. Anderson and the others we have mentioned to 
put forward their views. Foreign critics will naturally and 
properly watch the matter closely, and see how we pro, 
in our ordnance manufacture ; but from what we have 
said, it may be seen that we can afford to bear this. We 
have less experience in steel tubes than Krupp, but this 
fault will mend rapidly, and everything has not been 
going smoothly with guns on the Continent. Enormous 
things are now expected of guns, and difficulties and 
failures must be met with occasionally. These we begs to 
grapple with, and to maintain the high standard we have 

ng attained with our heavy, and latterly with our medium 
guns. 

THE ANNUAL REPORT OF THE METROPOLITAN BOARD, 


WirH a jurisdiction extending over four millions of 
people, and that population growing at the rate of 65,000 
per annum; with a basis of rating which now exceeds 
£30,000,000, and with a yearly income of more than 
£1,700,000, we pee by a debt of £17,000,000, the 
Metropolitan Board of Works may well present an Annual 
Report containing something worthy of consideration. To 
many people the government of London is an inscrutable 
mystery. In defence of the system as it is, it may be 
argued that the very ignorance of the average Londoner 
as to the method by which he is governed affords proof of 
its excellence. The machine works so smoothly, that he 
cannot tell where or what it is. He simply has to pay, 
and he need trouble himself no farther, unless he chooses. 
If the dust blows freely in the streets, or the mud and 
snow annoy him in the winter, or if the water supply runs 
short, or the gas burns dimly, or the drains get choked, or 
the dustman forgets to call, the householder, or other 
aggrieved party, can write to the anes and if his 
letter appears, he rests assured that an effect will follow. 
At all events, the sufferer will have some vent for his 
feelings, and with that he will probably be satisfied. 
As for hunting up the Vestry, or the District Board, 
or the Metropolitan Board of Works, only a small minority 
will ever undertake such a task. It is easier and more 
dignified to “write to the papers,” and so add to the 
impetus whereby the press is generally running a-tilt 
against the local authorities. These said authorities are 
not faultless; but whether London will ever see any much 
better than those which now exist is a matter for specula- 
tion. If only the ruling powers will be honest, we may allow 
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them to be alittle stupid. As the grandest outcome of local 
self-government in London, apart from the Lord Mayor and 
the Corporation, we have the Metropolitan Board of 
Works, In the matter of display this Board is denied the 
medieval splendour which appertains to the ancient civic 
authorities. The Imperial Government exercises an occult 
influence over it, helping it on the one hand and snubbing 
it on the other. The Board is threatened with extinc- 
tion, but still it lives; and its continued duration is 


favoured by the political turmoil which now so largely:} 


affects the state of public affairs. Sir James McGarel- 
Hogg, M.P., has once more given his annual banquet as 
Chairman of the Metropolitan Board, with royalty, 
nobility, and high dignitaries to give him countenance, 
the Lord Mayor himself being present as a distin- 
guished guest. So far as we can see the feast may be 
often repeated, and assuredly the banquet of the other day 
will not be the last of itskind. The Board has added to its 
strength during the past year by enlarging the representa- 
tion, the number of members being augmented by more 
than a dozen, equal to an addition of about one-third. 
The darkest feature in its future is probably the threatened 
discontinuance of the coal duty. This tax expires in 
1889, and if it were extinguished now, the rate levied by 
the Board for 1886 rer | be 93d. instead of 7d. Those 
who pay the rates, and who are not engaged in processes 
requiring a large consumption of coal, prefer that the coal 
duty should be renewed. It is clear there are other 
interests which prefer that the coal duty should die a 
natural death. The theory which governs local taxation 
in the present day is opposed to the nature of a coal duty, 
and we may expect to see this impost expire. It has done 
good service in its time, and the money is still wanted; 
but the Board will apparently have to do without it. 
There can be no doubt that the cessation of the revenue 
from the coal duty will be a check to the progress of metro- 
politan improvements. From this source the Board now 
derives as much as £300,000 per annum. The wine duty 
may be left out of consideration, as yielding only a very 
small amount. The coal duty not only affects the income 
of the Metropolitan Board, but also of the Corporation, 
the latter body taking fourpence per ton, and the Board 


. ninepence. According to a Parliamentary return issued a 


few days ago, the quantity of coal carbonised last year by 
the three London gas companies was 2,325,176 tons. 
Hence these three companies would benefit by the extinc- 
tion of the coal duty to an extent considerably exceeding 
£100,000 per annum. Some suburban gas companies 
would also be relieved by the cessation of the duty, its 
incidence extending to localities outside the metropolitan 
boundary. The practical value of the coal duty has been 
shown in the past by its aid in the formation of the 
‘Thames Embankment, and the extinction of the tolls on 
the metropolitan bridges. Three years ago the Board 
endeavoured—not for the first time—to obtain support 
from the Government to a proposal for a prolongation of 
the coal and wine duties, but met with a refusal of such a 
nature as to occasion the abandonment of some costly 
works which the Board had previously contemplated. The 
projects thus surrendered included the widening of Parlia- 
ment-street and improving the approaches to the new Law 
Courts. Additional means of communication across the 
Thames below London Bridge had long been recognised 
by the Board as a necessity, and in 1883 the plans contem- 
plated for adoption included a high-level bridge between 
Little Tower-hill and Bermondsey, a tunnel between 
Shad well and Rotherhithe, and a tunnel between Blackwall 
and the vicinity of Greenwich and Woolwich. The total 
estimate was £5,000,000. Discouraged by the policy 
adopted at the Treasury, the plans of the Board subsided 
into a scheme for a subway or tunnel under the Thames 
from Nightingale-lane on the north side to Dockhead on 
the south. Further down the river it was proposed to 
establish two steam ferries for the conveyance of vehicles, 
with proper approaches on eachside. In 1884 Parliament 
rejected the project for the subway, and the Board 
withdrew the proposal for the establishment of the steam 
ferries. In a special report to the House of Commons, 
announcing the result of the inquiry, the Select Committee 
before whom the proposals of the Board had been laid 
expressed an opinion that two crossings over the Thames 
were immediately required, and should be sanctioned: by 
Parliament. One was to be a low-level bridge at Little 
Tower-hill, with two openings, to be spanned by a pivot 
swing bridge. As the Bridge House Estate was possessed 
of funds, the Committee expressed a hope that the Cor- 
a of the City would undertake the building of the 

ridge, and that the Board would construct a subway at 
Shadwell. The Board, however, saw fit to let the subway 
alone, and limited its ambition to two steam ferries, one 
between Greenwich and Poplar, and the other between 
Woolwich and the opposite shore. The Corporation, on 
the other hand, resolved to undertake a bridge at the 
Tower, and having obtained parliamentary sanction, they 
are now proceeding with the scheme, the Prince of Wales 
undertaking to drive the first pile on June 2lst. Our 
opinion of this bridge is well known to our readers. Less 
fortunate than the Corporation, the Metropolitan Board 
only succeeded in getting its Woolwich ferry fairly through 
Parliament last year, the Select Committee of the House 
of Commons, and also the Lords, requiring such compensa- 
tion to be given in respect of existing ferry rights at 
Greenwich that the Board refused to consent, and there- 
fore abandoned that part of its project. After all the 
expectations previously entertained, and the magnificent 

lans espoused, the schemes of the Board for crossing the 

hames below London Bridge resolved themselves into a 
steam ferry at Woolwich. Higher up the river the Board 
has been more successful. A new bridge has been built at 
Putney, and is to be opened to-morrow under royal auspices. 
Hammersmith Bridge is being re-built, and a new bridge 
is just about to be commenced at Battersea. 

The proceedings of the Board with reference to the 
main drainage outfalls of the Thames have lately been 
described at some length in these columns, thereby render- 
ing it unnecessary for us to repeat the record of last year. 
It is, however, desirable to notice the grounds on which 


the Board has based some of its decisions. Reference is 
made to the project which Sir Joseph Bazalgette laid 
before the Royal Commissioners, for conveying the sewage 
to Thames Haven. The report states that it was by no 
means clear to the Committee of the Board, especially when 
consideration was given to the estimates of cost, that the 


carrying of the sewage to Thames Haven would be either, 


the most effective or the most economical way of.dealing 
with it. There was also the danger of local opposition, as 
ppnomptly-shown by the pretest ef the Southend Local 
3oard. Concerning the Canvey Island scheme devised by 
Lieutenant-Colonel Jones and Mr, we Denton, the 
proposal that ‘the Board should deliver ‘the whole of the 
London. sewage over. to Messrs. Jones and Denton, and 
should make them an annual payment of £110,000, was 
held to be inconsistent with the duty of the Board, and as 
a method by which its responsibility could not be evaded. 
To meet this objection, Messrs. Jones and Denton subse- 
quently offered to transfer to the Board a right of option 
which they had obtained for the purchase of about five- 
sixths of the area of Canvey Island. On this point we 
are told—“ The Board, however, was not of opinion that it 
was either necessary or desirable that it should become 
the essor of this land.” With respect to the proposal 
of Mr. J. O. Phillips, on behalf of the Gas Light and Coke 
Company, to carry the sewage sludge out to sea in the 
Beckton colliers, the report says: “ Upon examination, 
however, it was found that the expense which the accept- 
ance of this proposal would involve was greater than was 
necessary for effectually disposing of the sludge, and that it 
would be better for the Board to endeavour to deal with 
the sludge independently.” Leaving this topic, and pro- 
ceeding to a consideration of what the Board has to say 
on the subject of the water supply, we meet with a strong 
expression of regret that the Bill, whereby the Board was 
to have power to introduce a scheme for purchasing or 
superseding the existing water supply of the metropolis, 
failed to reach a second reading. We may add that the 
Bill introduced for the same purpose in the present 
Session has been thrown out in a very decided fashion, 
and the prospect that the Board will have any power to 
interfere on the main question as to the water supply of 
the metropolis is now more remote than ever. The Board 
can still oppose measures relative to the water supply, 
though it is not permitted to initiate anything of that 
nature. Thus it has effectually prevented the Kent Com- 
pany from furnishing a supply of water to certain localities 
outside the original boundaries of the company, the inhabi- 
tants of which were anxious to enjoy such a provision. 

At the date of the report the Board was still engaged in 
acquiring property required for the formation of the new 
street from Tottenham Court-road to Charing-cross, 
authorised by an Act passed in 1877. The law, as 
originally framed, placed obstacles in the way of the 
Board, which occasioned this lamentable delay. The same 
remark applies in respect to the new street from Picca- 
dilly-circus to Oxford-street. The wisdom of Parliament 
has singularly failed both with regard to new streets and 
the erection of artisans’ dwellings. A strange financial 
history appertains to the latter. The Fire Brigade also 
furnishes a striking illustration of how awkwardly our 
Acts of Parliament sometimes work. While enormous 
sums have been lavished in order to provide dwellings for 
the working classes, the Fire Brigade has been stinted to a 
miserable halfpenny rate, supplemented by a grant from 
Government, and a contribution from the fire insurance 
companies. There is a Bill before Parliament which, 
if it passes, will set this matter right; but it is only too 
possible that the Bill may drop through again as it has 
done before. The Metropolitan Board requires an in- 
creased scale of contribution from the insurance com- 
panies, and the friends of the latter are blocking 
the Bill. The Home Secretary takes sides with the 
fire offices, and unless the Board consents to with- 
draw its demand upon the latte1, the Fire Brigade 
may continue for at least another year in its present em- 
barrassed condition. A pleasant feature in the report 
consists in the account which it gives of the 1834 acres of 
parks, commons, and open spaces under the Board’s con- 
trol, in the maintenance of which about £22,000 were ex- 
pended last year. There are many other items in the Board’s 
report, including such widespread subjects as petroleum, 
tramways, gas supply, telephone and telegraph wires, infant 
life protection, theatres and music-halls, slaughter-houses, 
explosive substances, and cattle diseases. The duties of 
the Board correspond to the magnitude and complexity of 
the metiopolis, and we can only wonder at the story that 
will have to be told if ever the metropolis should come 
under the control of one great municipal authority, 
having eins of water, gas, and other huge interests in 
addition to those already controlled by the Board at Spring 
Gardens, 





THE ROYAL AGRICULTURAL SOCIETY. 


Tue Royal Agricultural Society is beginning to feel the 
effects of its suicidal policy. For some time past English 
agricultural engineering has increasingly suffered through the 
decadence of the useful activity of the Society. Without giving 
up the position the Society held and nominally holds for the 
encouragement of the combination of “practice with science” 
in agriculture, it has ceased to do the work. It has now itself 
ceased to grow, and has commenced on its downward path 
towards its own extinction. The report read at the annual 
meeting held last Saturday showed that there was during the 
past year a decrease in the number of members. A decrease in 
the number of members of a society of this kind indicates the 
cessation of its popularity, and that there must be some cause 
for so large a decrease as 173 members. The fact is the Society 
no longer offers the attractions it once did. It has given itself 
up to the sophistic arguments of a harmful section of its 
council, and its work in the encouragement of the manufactures 
of its best supporters has become nominal and trivial. In the 
report the council lament that the cheesemaking prizes offered 
at Preston last year did not attract more than two competitors. 
Perhaps next year’s report will lament that only one competitor 
appeared for the prize for rings for pigs’ noses, or in some other 
equally wide field for the exercise of ingenuity, without running 
the risk of calling forth the wrath of some of the makers 





of the implements which gained them prizes a generation 


ago. The Society must look to itself ere its backsliding 
ends in the complete loss of its prerogative and the assump- 
tion of its position by one which is doing, as all healtiy 
societies should, namely, increase in numbers. Substantial 
prizes should now be offered, and properly conducted trials 
made of steam engines, steam ploughs, thrashing machines, and 
food-preparing machinery. Is the Royal Agricultural Society 
going -to -do-this,- or will it allow itself-to sink ‘entirely into 
insignificance by the suicidal policy of the past ten years? The 
Norwich meeting will begin on Monday, July 12th, and close on 
the 17th, but the implement yard and working dairy will be 
open to the 19th. It has’ been decided that the country meet- 
ing of 1887 shall be held at Newcastle, and the country meeting 
for 1888 in the district including the counties of Derby, 
Leicester, Lincoln, Northampton, Nottingham, and Rutland. 








LITBRATURE, 


Mineral Resources of the United States. Calendar Year 1883 
and 1884. By ALsertT WILLIAMS, jun. 8vo., pp. 1016, 
Washington : Government Printing-office, 1885. 

Tus volume is the second of the series of statistical 
publications having special reference to the mineral pro- 
duction of the United States, issued by the newly organised 
Federal Geological Survey, and deals with the output of 
the years 1883-84. In the first volume of the series the 
results for 1882 were given, together with an estimate for 
the first half of 1883, so that to some extent the two 
volumes overlap, but in other respects they are inde- 
pendent. The results abstracted from the general 
summary given in the introduction are as follows :— 











Quantities. Value. 

1883 1884 1883 1884 

Dols. Dols. 
Pig iron, tons .. .. .. 4,595,510 4,097,868 91,910,200 73,761,624 
Silver, troy ozs, .. .. 35,733,622 37,744,605 46,200,000 48,800,000 
Gold - os se e+ 1,451,249 1,489,949 30,000,000 | 30,800,000 
Copper, ewts. .. .. .. 1,045,909 1,207,839 18,064,807 | 17,789,687 
Teed, tOmS .. 22 ce oe 128,533 324,908 12,822,719 10,537,042 
Pee ee eee 32,921 $4,414 3,311,106 3,422,707 
Mercury, flasks .. .. .. 46,725 $1,913 1,253,682 936,327 
Nickel, pounds .. .. .. 58,800 64,550 52,920 48,412 
Aluminium, troy ozs... 1,000 1,800 875 1,350 
Platinum, Serpe ae 200 150 600 450 
Value of metals.. .. 203,116,859 186,007,599 
Coal,tons .. .. .. .. 68,531,500 73,780,539 82,237,800 77,417,066 





Anthracite, tons .. 34 336,469 33,175,756 77 257,055 66,351,512 
Petroleum, barrels .. .. 28,400,229 24,089,758 25,740,252 20,476,209 
Naturalgas.. .. .. «. 475,000 1,460,000 
Value of fuels .. .. 185,710,107 165,704,872 
Salt, lime, stone, clay, and 
other mineral products 
ofallkinds .. .. «. 63,377,662 61,202,149 
Total value .. 452,204,623 413,104,6.0 


Or at 5 dols. per £ sterling £90,440,926 £82,620.924 





From these figures it will be seen that the fall in 
value of mineral products current in Europe has been no 
less marked on the other side of the Atlantic, and the 
returns for 1885, which are promised early in the current 
year, will doubtless show a further considerable diminu- 
tion. The values in the grand total are also subject to 
reduction by the discount on silver, which is here takeu at 
the mint coining price, whereas it is really worth about 
25 per cent. less in the market. The production of lead 
has fallen off about 4000 tons in 1884, which represents 
the difference between the diminution in the four prin- 
cipal regions, Colorado, Nevada, Utah, and the Upper 
Mississippi Valley, together about 11,000 tons, and the 
increase of 7000 in the other Western States. The pheno- 
menal region of Leadville, in Colorado, has declined from 
about 40,000 tons in 1882 to 35,000 tons in 1884. The 
rich and easily reducible carbonate of lead, forming the 
bulk of the ore when the mines were first opened, has now 
given place to mixtures of galena and blende, which are 
exceedingly intractable in the smelting furnace. 

The chief feature of interest in the statistics of copper 
is the rapid advance in the production of this metal in the 
United States, the increase having been about eightfold, 
from 8000 to 63,500 tons between 1864 and 1884. Three 
principal districts have contributed to this increase, 
namely, Lake Superior, the Butte district of Montana, and 
Arizona, the first figuring for about 69 millions of pounds, 
the second for 40} millions, and the third for 26} millions, 
in the returns for 1884, out of a total of 142} millions. 
The Lake Superior region, though still paramount, now 
gives less than one-half of the total, though a few years 
back it supplied from 85 to 95 per cent. This is due 
chiefly to the rapid growth of the Butte district, where 
rich sulphides are produced in enormous quantity and 
smelted on the spot to a 65 per cent. regulus, much of it 
containing silver, which is almost entirely exported to 
refiners at a distance. The Lake Superior mineral, on the 
other hand, is entirely native copper diffused through rock, 
and is entirely smelted and refined on the spot, producing 
ingot copper of almost absolute purity. The Arizona 
minerals are in great part oxidised products derived from 
rich sulphides, red and black oxides, malachites, &c., 
having a general resemblance to those raised in the early 
days of copper mining in South Australia, although in 
some of the mines yellow ore and other sulphides are 
increasing in proportion with the depth of the working. 
Up to the present time the treatment has been a concen- 
trating smelting to black copper, and a small amount of 
rich regulus, which are entirely exported. The circum- 
stances of the district are peculiar, and necessitate the use 
of water-jacketted blast furnaces, the fuel used being in 
great part English coke imported by way of San Francisco. 

e first place among the copper mines is still kept by the 
Hecla pod Calumet, of Lake Superior, which alone con- 
tributes about one-third to the total make of the year; but 
the Anaconda, a mine of Butte, seems to be rapidly advanc- 
ing to a position of equality, as its dressing floors are laid 
out for the treatment of 500 tons of ore daily, and it is 
expected to produce from 12,000 to 15,000 tons of rich 
regulus in its smelting furnaces annually. In spite of the 
largely increased production, the consumption of copper 
in the United States has kept fairly in advance, 108 out of 
142 millions of pounds having been retained for domestic 
use in 1884. 





Zinc mining and smelting is restricted toa comparatively 
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amall number of localities, which are principally in Illinois, 
Kansas, and Missouri. The ore treated is now principally 
blende with some calamine derived from irregular deposits 
in limestone. There is also some production from the ores 
of Franklin in New Jersey, although that is principally con- 
verted into oxide forpaint. The largest zinc works are those 
of Matthiesen and Hegeler, at Lasalle in Illinois, who have 
3900 retorts in four double gas-fired furnaces, with capacity 
for production of 13,000 tons of spelter annually. 

Mercury wining is practically restricted to California, 
and the account for the period under review is decidedly 
depressing. The number of active mines had diminished 
from thirty in 1876 to eleven in 1884, Of the total pro- 
duction of 31,913 flasks of 7641b., 20,000 were contributed 
by the New Almaden Mine, which alone works at a profit. 
This depression is in great part to be attributed to the 
competition of Spain and Idria, and also to the falling off 
in the demand owing to the substitution of smelting for 
amalgamating processes in the treatment of the ores of the 
precious metals, The excellent paper by Mr. Christy on 
the reduction furnaces at New Almaden, has been re- 

rinted from the “ Proceedings” of the American Institute of 
Mining Engineers, in connection with this subject, but its 
utility is diminished by the omission of the illustrations. 

Tin mining is as yet a subject of only speculative interest 
in the United States, the ore having been found in minute 
quantities in many localities, but up to the present time in 
noneof commercial . ee The most promising of these 
appears to be the Etta location, in the Black Hills of 
Dakota, where tinstone is found onder conditions similar 
to those obtaining in Cornwall and Saxony. This part of 
the subject is extremely well treated by Professor W. P. 
Blake, of New Haven, one of the most eminent mineral 
geologists of America, 

As regards the precious metals, the information is confined 
oan abstract of the report of the director of the United 
States Mint, who is specially charged with the statistics of 
those subjects. Iron and steel manufacture has been treated 
by Mr. J. M. Swank, of the American Iron and Steel 
Association, who gives, among other subjects, an excellent 
geographical analysis of the ore deposits of the country. 
The coal fields have been treated in the same way by Mr. 
Armstrong, and there is a very full account of the Penn- 
sylvania coke trade by Mr. Weeks. Each of the non- 
metallic minerals comes in for a descriptive account, even 
where the production is insignificant and numerical returns 
are not available, so that the whole volume presents a very 
faithful picture of the state of mineral industry in all its 
Lranches on the other side of the Atlantic, and is likely to 
be permanently valuable even when the immediate interest 
of the returns for the year treated has gone by. 

The volume, of more than a thousand pages, is in accord- 
ance with the statute founding the survey, issued at 
the price of publication, i.¢., cost of paper, printing, and 
binding, which is placed at the very low rate of sixty cents, 
or about half-a-crown. If it can be obtained at any moderate 
advance upon this price in England, it should have a large 
circulation here. 








Constructive Geometry of Plane Curves. By T. H. Eacies, M.A. 
Macmillan and Co. 1885. 

Tuis is a book which we can heartily recommend to 
teachers and students of engineering who wish to attack pro- 
fessional problems with someapproach to scientific precision. 
For success in that endeavour nothing seems to be more 
advantageous than a thorough training in geometry, pro- 
vided always that the geometrical theorems stadied be 
applied practically to the solution of concrete problems. 
The study of what we may call “abstract mathematics” 
will do no scientific student much good; in fact, it may 
rather have an evil influence in forming a habit of believing 
that a knowledge of principles alone is sufficient to enable 
a man to do good work, Such a belief is entirely fallacious. 
But, on the other hand, if each theorem is carried out in 
the actual construction on the drawing board or in the 
modelling workshop of a number of illustrative problems, 
the student gets a real insight into the detailed facts and 
uses of geometry and mathematics generally which will 
be of immense value to him throughout his whole practical 
life. In his preface, Mr. Eagles expresses this opinion, and 
adds, with reference to existing methods of geometrical 
teaching, “ A great deal of attention is devoted to the 
construction of regular polygons, circles packed into 
another circle, and similar fancy figures, by methods which 
no practical draughtsman ever uses.” This is very true, 
and we only wish our author had carried his revolt against 
ancient geometric pedantry even further than he has, 
especially with regard to elementary constructions. If his 
volume had treated of solid as well as plane construction, 
he would probably have entered a similar protest against 
the inanities in vogue under the title “Descriptive 
Geometry.” We entirely agree with some of his elementary 
instructions, ¢.g., those regarding the dividing of straight 
and curved lines, but not at all with others, ¢.g., in the 
drawing of a straight line between two ascertained points. 
The meaning and uses of harmonic ranges and of points 
in involution are explained early. In treating the circle, 
the pole and polar are introduced at the outset, and con- 
stant use is made of them in the series of problems given 
in this chapter. In explaining the properties of a system 
of two circles and those of a system of three circles, effec- 
tive use is made of the “radical axis,” the “centres and 
axes of similitude,” and of the “radical centre.” Pass- 
ing on to conic sections, their properties are deduced in 
the ordinary manner, namely, from the constancy of 
the proportion of radius vector to distance from directrix. 
From the point of view of generality, of course, this is the 
most convenient method, but we cannot help regret- 
ting that in so good and practical a book a short pre- 
liminary chapter was not here introduced, dealing specially 
with the ellipse, and deducing its most important proper- 
ties by considering the ellipse simply as a parallel projec- 
tion of the circle. The ellipse is infinitely more important 
to physical students than the other conics, and engineers at 
least usually arrive at ellipses by projection of circles, 
Again, the properties of the circle are so familiarly known, 
and the passage to the corresponding properties of the 





ellipse by means of parallel projection is so eminently [ 


simple and easy, that it is a pity that this connection 
should not be elaborated until it becomes very familiar. 
Methods of constructing ellipses from given data are 
explained very fully. Thus, four methods of construction 
from given conjugate diameters are shown. In a later 
chapter MacLaurin’s, Newton’s, and Chaste’s methods of 
drawing conics are proved. The pole and polar and the 
harmonic and anharmonic properties of couics are very 
fully dealt with. There are also chapters devoted to the 
more important special curves, such as cycloids, spirals, 
curve of lines, catenary, elastic curve, magnetic and 
equipotential curves. These, considering their extreme 
importance in all physical science, might have had 
advantageously more space given to exposition of their 
properties, and to graphic methods of making physical 
calculations depending on these. For instance, the method 
given for drawing out a catenary is clumsy and tedious. 
The book finishes with a chapter on the graphic solution of 
equations. This is a subject of high importance, especially 
for the solution of transcendental equations, those of high 
degree, and generally for equations of such difficulty that 
all ordinary algebraic methods fail. We hope this final 
chapter may be extended in a future edition. 

e conclude by again recommending this volume to the 
attention of engineering students on all points it deals 
with, excepting only the technique of skill in draughts- 
manship, 








PRIVATE BILL LEGISLATION. 

Ir the widely prevalent rumours of a speedy dissolution of 
Parliament prove true, that will not occur without there being 
a good record of work done even in this short session in regard 
to private Bills. During the last few weeks these measures have 
been pushed onwards with vigour in the Committee rooms; at 
the same time opposition has given way in many directions, and 
thus the formidable array of private schemes presented in 
January last is rapidly dwindling away. Right and left oppo- 
nents to-Bills have been defeated before Committees, or mollified 
by promoters, or retired where further fighting only meant use- 
less expense ; and the next batch of measures stamped with her 
Majesty’s approval will embrace a considerable number of private 
Bills. The apparently irrepressible Ship Canal Bill is still 
awaiting final treatment, but it is the only project of first- 
rate importance still to be dealt with. As we pointed 
out in our last article on these measures, the death of Earl 
Redesdale has benefitted the Canal Bill, for instead of 
deciding adversely to the payment of interest out of capital 
during construction, as they probably would have done had Lord 
Redesdale been with them, the Select Committee of Lords upon 
the proposed new Standing Order has reported in favour of such 
alterations in the present rules as will enable the Upper House 
to allow such payment of interest if they choose, just as the 
House of Commons can. Somewhat strangely, the only witness 
whom the Committee examined was Lord Rothschild, who is 
believed to be arranging to supply the capital for making the 
canal; and it may be assumed that he strongly advocated the 
change. The sequel to the decision of the Committee is that 
the Lord Chancellor proposes to amend the present prohibitive 
Standing Order of the House of Lords, so as to permit payment 
out of capital to be made on calls under railway, &c., Bills when 
the Committee on the Bill thinks fit to allow it—subject to the 
conditions that the rate of interest is limited to 4 per cent., that 
it is paid only during the time allowed for the completion of the 
work, that at least two-thirds of the share capital have been 
issued and accepted, that no interest is paid on shares in arrear, 
that the amount of interest paid be stated in the half-yearly 
accounts, and other precautionary conditions. Once more the 
Canal Bill seems to have a chance of success, but it has had so 
many vicissitudes that prophesying is dangerous. The pro- 
moters, at all events, are sanguine, and have lately been button- 
holing as many noble lords as they could get hold of, with a view 
to winning their support, 

The anticipations as to Lord Redesdale’s succession as Chair- 
man of Committees in the House of Lords were all falsified, for 
neither Lord Camperdown nor Lord Monson nor Lord Balfour 
of Burleigh was chosen, but the Duke of Buckingham and 
Chandos. That noble duke had not been in the least associated 
with such work, and the selection was a surprise ; but his Grace 
has shown abundant energy and zeal at all events, since he 
assumed the duties. The following are among the private Bills 
most recently advanced a stage, and in regard to most of 
them it may be taken that they have now passed both 
Houses, and only await the Royal Assent:—Third read- 
ings in the House of Lords—Gowan and Portpatrick Junction 
Railway ; Radstock, Wrington, and Congresbury Junction 
Railway (Abandonment); Solihull Gas; Wrexham Gas; 
London, Brighton, and South Coast Railway; Midland ; Great 
Western of Ireland; London, Chatham, and Dover Railway ; 
Great Northern Railway (Ireland); Kirkcaldy and Dysart 
Water; Liverpool United Gas Bills. Third readings in the 
House of Commons—Bray and Enniskerry Light Railway; 
Dublin, Wicklow, and Wexford Railway; Exeter, Teign Valley, 
and Chagford Railway; Sligo and Bundoran Tramway; 
Brighton and Dyke Railway; North Pembrokeshire and Fish- 
guard Railway; Ormskirk Railway; Ripon Corporation ; South 
Shields Gas; Bridgwater Railway; Leamington Corporation ; 
Carlisle Corporation; Oldham Corporation; Sidmouth Water ; 
East London Water; Lambeth Water; Southwark and Vaux- 
hall Water ; London, Tilbury, and Southend Railway: Guildford 
Corporation ; Barry Dock and Railways; and Nottingham Sub- 
urban Railway Bills. 

Since we last referred to them, the several London Water 
Bills have passed from the Committee back to the House of 
Commons, and there been read a third time, as mentioned 
above. In respect to the Southwark and Vauxhall Bill, it may 
be explained that apart from the question of raising additional 
capital, which was the chief matter of difficulty before the Com- 
mittee, several important provisions have been sanctioned by 
the passing of the Bill. Among these the company is authorised, 
for the purposes of preventing and detecting waste, to affix stop 
cocks at the consumer’s expense to all service pipes within its 
district connecting with its mains. The Bill also sanctions 
the construction of a reservoir at Forest-hill, together with the 
laying down of a line of pipes for the purpose of giving an 
adequate supply of water by gravitation to the highest parts of 
Wimbledon. The clause in the Bill concerning the compulsory 
purchase of the dust-sifting yard near the company’s filter-beds 
at Battersea has been struck out, and in its place an agreement 
with the London and Brighton Railway Company, the owners of 
the dustyard, is scheduled to the Bill, in which an undertaking 
is given to discontinue its use as a dust-sifting yard upon certain 
terms contained in the agreement, 


In the end the opposition offered by the Metropolitan Board of 
Works and the Tottenham Board to the River Lea Purification 
Bill was withdrawn, but not without conditions which very much 
transformed the measure. These, however, were arranged, and 
the Bill passed tae Chaiman of Ways and Means as an un- 
opposed Bill, The effect of the measure as now shaped was 
explained to the Metropolitan Board by Mr. Selway, who pro- 
posed the endorsement of the agreements made. He stated that 
the discharge of crude sewage was to be prevented; the effluent 
from Tottenham was to be allowed to enter the Board’s sewer 
during the four hottest months of the year: and a standard of 
purity as regarded the effluent had been fixed by the Board’s 
chemist. Penalties would be inflicted on the Tottenham Board 
if the effluent water to be poured into the sewer was not suffi- 
ciently pure. The duration of the agreement was limited to three 
years, and was subject to the power of extension for two years 
more, the Tottenham Board paying £1000 a-year towards 
the expenses incurred. As a result of this agreement he 
hoped the river Lea would be considerably purified this year, 
and that the water next year would be entirely pure. Mr. Sel- 
way further said the effluent would be discharged into the river 
during the cold and wet weather, when it was presumed it 
would cause no nuisance, until a comprehensive scheme was 
arranged for draining the whole Lea Valley, which was outside 
the area of the Metropolitan Board. The four hottest months 
of the year were deemed to be June, July, August, and Sep- 
tember, but power would be given to allow the effluent to enter 
the sewer in May, if necessary, the period in September being 
proportionately shortened. This arrangement was sanctioned 
by the Board, and the Bill may be regarded as certain to pass. 

The object of the London, Brighton, and South Coast Railway 
Bill, included in the list of third readings in the House of Lords, 
is to authorise the company to construct short junction railways 
at New Cross, to stop up level crossings at Mitcham and Eden- 
bridge, to extend the time for the purchase of lands and for the 
completion of the Oxted and Groombridge Railway, to authorise 
the making of further agreements between the company and the 
Isle of Wight Marine Transit Company, and to make further 
provision as to the maintenance and management of the South- 
sea Railway. 

The Various Powers Bill of the Metropolitan Board has also 
passed unopposed through the Committee stage in the Com- 
mons. By this Bill the Board are authorised to construct a 
foot bridge from the Thames Embankment to Hungerford 
Bridge, and to carry out certain street improvements in Lam- 
beth and Newington. An extension of time is also granted for 
constructing the new bridge at. Battersea, and further powers 
are conferred on the Board with regard to the already sanctioned 
park at Dulwich and the acquisition of Little Wormwood 
Scrubbs. 'Phesame gcod fortune has fallén to the Cricklewood, 
Kilburn, and- Harrow-road Tramway Bill, the threatened opposi- 
tion having collapsed. The Bill incorporates‘a gompany with a 
share capital of £100,000, and power to-borrow £25,000 for the 
purpose of constructing tramways frome Cricklewood along the 
Edgware and Kilburtr roads, to fepoint nearthe Kilburn station, 
and thence along the Cambridgg#and Chippenham roads to the 
Harrow-road, and on as far as d Hill’s Bridge. = 

A Bill has passed unopposedygempowering the owners of the 
Parliament Hill estates to selijind the Metropolitan Board of 
Works to acquire, the lands known.as Parliament Hill, Parlia- 
ment Fields, the Elms Estate, and, the East Park Estate, to be 
added to Hampstead Heath, and to be devoted for ever to the 
public use. The Corporation of London, the Charity Com- 
missioners, the trustees of the London Parochial Charities, and 
certain vestries and local boards are enabled to contribute to 
the purchase money if they see fit. In like manner the Bill 
authorising the transfer from the Ecclesiastical Commissioners 
to the Metropolitan Board of twenty-two acres of land, com- 
prising Little Wormwood Scrubs, to be devoted to purposes of 
public recreation, has been passed by the Chairman of Ways and 

eans. 

After rousing a vast amount of public feeling, the Bill for 
empowering the Governors of Charterhouse to sell a portion of 
the property for building purposes in order to obtain funds to 
provide accommodation for an increased number of pensioners, 
came to an unexpected end. The Attorney-General (Sir Richard 
Webster) having moved the second reading of the Bill in the 
House of Commons, was met by Mr. W. James with an amend- 
ment deprecating the proposed “ mutilation” of this interesting 
relic of Old London.” A discussion ensued, followed by a 
motion to adjourn the debate. This motion was defeated, and 
then Sir R. Webster cut the Gordian knot by withdrawing the 
Bill voluntarily. 

The Bill to transfer the Marquis of Bute’s Docks at Cardiff to 
a limited company having weathered the storm of opposition 
before a Lords’ Committee, has now got safely into smooth 
water, for the only remaining petition has been unconditionally 
withdrawn. As amended by the Lords, the Bill sanctions the 
transfer of the whole of the Bute Docks at Cardiff into the 
hands of a joint stock company, of which the first directors will 
be the Marquis of Bute, Lord Edmund Talbot, Mr. Frederick 
Pitman, and Mr. George Edward Sneyd. The capital of the new 
company will be 34 millions, divided into 35,000 shares of £100 
each. Of these 9000 will be 4 per cent. preference shares and 
18,000 ordinary shares, the remaining shares being issued either 
as preference or as ordinary. The borrowing powers of the 
company are limited to £1,150,000, and in consideration of the 
transfer the following sums will be payable:—To the estate 
trustees of the Marquis 9000 fully paid 4 per cent. preference 
shares ; to the Marquis himself 18,000 ordinary shares, fully 
paid, and 4 per cent. debenture stock to the nominal amount of 
£250,000 ; to the estate trustees sufficient debenture stock to 
raise the sum of £550,000, to be applied in the discharge of 
mortgages ; to the Marquis certain royalties, &c., on shipments, 
rents, and dues. The transfer will take place from the 31st 
December next, and provision is made for the purchase of the 
company’s stock by the corporation of Cardiff and the Great 
Western, Rhymney, and Taff Vale Railway Companies. 

Yet another instance of good fortune to promoters. The 
Select Committee of the House of Lords, presided over by the 
Earl of Belmore, having refused to allow a locus standi to either 
of the opponents of the Bill promoted by the Hull, Barnsley, 
and West Riding Railway, this measure has as an un- 
opposed Bill through their lordships’ House. By this Bill the 
Hull and Barnsley Railway Company is authorised to abandon 
a portion of the railway in the neighbourhood of Kingston-upon- 
Hull, sanctioned in 1883, owing to the company having been, as 
statedin the preamble, “unable to raise the necessary funds for the 
construction of the works.” The Bill, however, gives powers to 
the company to raise six per cent. preference stock to such a 
nominal amount as shall be sufficient to produce £500,000 at the 
price at which the same shall be issued. The dividends to be 
payable on this stock are made cumulative for the first seven 
years. A clause in the Bill extinguishes all powers to raise any 
capital or debenture stock authorised by the Act of 1883, which 
capital, together with that sanctioned in 1882, the preamble 














states, the company “has been unable to raise.” 
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THE MANUFACTURE OF SOAP. 


Tue first manufacturer of soap lived in prehistoric times, 
before the age of bronze or of worked stone, and possibly before 
the advent of man upon the earth, for the first sheep was a 
maker of potash soap. The iments of Maumené and 
Rogelet prove that a fleece whing 91b. contains about 7oz. 
of pure potash, of which they consider nearly 6 oz. to be recover- 
able, although it is at present often wasted. This potash on the 
sheep's exterior mixing with a portion of the greasy matter of 
the skin produces a certain amount of soap, consequently by 
washing a sheep with a limited quantity of pure water it i+ 
possible to get up a lather. Thus the agricultural labourer of 
the future, advanced in scientific education, may, in washing 
the faces of his proverbially numerous children, utilise the pet 
lamb of the family as a large sponge charged with soap. 

The Hebrew word borith, used by Jeremiah, and translated 
“sope,” refers to potash lye ; and the word nether, translated 
“fuller’s sope,” refers to mineral lye, or soda. Pliny and Galen 
are the earliest secular writers who speak of svap ; Pliny says 
that it was made by the Germans and the Gauls, that it was 
sometimes hard and sometimes soft, and that it was made of 
goat’s fat and the ashes of the beech tree. Galen says that it 
was made of the tallows of the ox, sheep, and goat, strengthened 
with lime. In those early times it appears that soap was not 
used for washing purposes, but to dye and beautify the hair, 
also as a medicine ; sometimes it was made as required for use, 
ashes and oil being rubbed over the head ; thus it is possible 
that the ancient sayings about anointing the head with oil and 
casting ashes upon the head, may, contrary to the 
impression, have had reference to a process of beatification by 
saponification. Geber, in the second century, speaks of soap, 
and Arab writers mention that it was used for cleansing pur- 
poses, also as an ointment. Strabo states that in his day 
alkaline water was employed by the Armenians for washing 
clothes. The ancients also used saponaceous plants, as well as 
seeds, bran, and fuller’s earth for washing purposes. Much 
water was not always considered essential in these cleansing 

_ Operations, white or c loured earths being often rubbed into the 





SOAP SHREDDING MACHINE. 


fabric to give it a bright uniform appearance, just as our soldiers 
now use pipeclay, and as glovers sometimes improve the appear- 
ance of leather. 

In more modern times France was for a long time in the van 
in the manufacture of soap, that of Marseilles being celebrated 
all over Europe, and holding a front rank to the present day. 
The soap manufacture of England was once retarded by heavy 
taxation, and by the presence of excise officers in the factories, 
so that the makers, knowing that any improvement they might 
make was liable possibly to be communicated to their competi- 
tors by persons over whom they had no control, had small 
temptation to try novel processes. The soap duty was not 
repealed until 1853 ; in the beginning of that year the duty on 
soft soap was a penny a pound, and upon hard soap three- 
halfpence. As there was then no duty upon soap in Ireland, 
smuggling of soap between England and Ireland was common. 

Soap is made by boiling tallows or oils with one or other of 
the fixed alkalies, potash and soda; potash produces soft soaps 
and soda hard soaps. Ammonia is slow in acting upon oils and 
fats; the union can be effected with time and difficulty, but the 
products have no special application, and are not manufactured 
commercially. 

The practical applications of the brilliant series of discoveries 
made by Chevreul early in the present century, on the chemistry 
of the fatty acids, are now carried on on a large scale in the 
various works of Messrs. J. C. and J. Field, two of whose 
establishments have already been described in these pages. 
Messrs. Field have works for the making of soap for manu- 
facturers connected with various trades, at Bermondsey New- 
road, London. To these works the oleic acid freed in the manu- 
facture of stearine candles is sent to be saponified; cottonseed, 
olive, and other oils are there also made into soap. The great 
thing to be done with cottonseed oil is to get rid of it ; some is 
made into soap; some goes from the cotton-spinning distri 
to Italy, to come back as olive oil; much goes to lubricate the 
familiar sardine, less tightly packed in his tin box with his 
friends, than an Icelandic family by night in their hut—at least 
so says Dr. Leitner, who asserts that in a well-regulated sardine 
— - nigh rg hy “om lie at oY length, but in an Icelandic 

ut by night, we! thoug! ually tightl , are 
doubled up. Good cottonseed oil My at . an Eten than 
inferior qualities of olive oil as an article of food. 

The oleic acid from the Lambeth candle works reaches the 
Bermondsey works in casks ; the bung of the cask is removed, 





the pipe of a pump is inserted, and the liquid pumped into 
an a oe. down which it runs into the vessel in which it is 
to be boiled, which is made of iron, but called by the workmen 
“the copper.” At the same time a warm solution of caustic 
soda is pumped from the floor below into the same spout; the 
oil and i mix in the spout, then fall well mixed into the 
=. The alkali used is caustic soda, which arrives at th 
w in a solid state in iron drums, having been poured therein 


ata t heat at the alkali works. Caustic solid soda exerts | 


no chemical action upon bright iron. Each drum contains a 
solid cylindrical lump of soda weighing 5 cwt. Several of these 
hug+ lumps are placed in a large iron vat, water is added, and 
the whole left for about forty-eight hours, for after the water 


has taken up a certain amount of soda the remainder of the 
mass is but slowly soluble. When the solution commences 
overnight, the heat which is generated by the act of solution is 
at its maximum next day; in fact, the warmth of the soda 
lye when it is first mixed with the oil in the spout is due to 
the hydration, and not any external application of heat. 
Additional heat is generated by the more complete union of the 
alkali with the acid oil in the copper, a maximum of over 
200 deg. Fah. being thus reached, if necessary, without the 
application of any fire at all. There are five coppers at the 
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SOAP MILLING MACHINE. 








yellow, more especially where exposed to the air and in 

| adjacent thereto; this is probably due to the evaporation at 
| water. The cost of the caustic soda used is about £10 a ton - 
| its chief impurities are sulphate and carbonate of soda, varying 
| from 8 to 12 per cent. 

When the saponification is complete, the soap is disseminated 
in the spent lye as a mass of globules, which have to be boiled 
briskly until they coalesce. Strong lye is then added which 
“throws out” the soap insoluble in that medium. The copper 
| is then left to cool down, after which the sap is ladled into 
| large built-up rectangular wooden or iron moulds, within which 
| the soap solidifies, but is stirred occasionally with a kind of ¢ 
wooden crutch to make it homogeneous throughout, hence the 


" 
a 


mixing of soap is technically called “ crutching,” and varieties 
of apparatus for mixing it go by the name of “crutching 
machines.” When the soap has hardened in the mould, the 
sides thereof are unscrewed and removed from time to time 
from the top downwards, leaving the block of solid soap 
exposed and ready to be cut into bars by wires. 

The soaps made at Messrs. Fields’ Bermondsey Works have 
long been known to dyers and cleaners under the name of “ pure 
oil soap.” While all other soaps are mixtures of stearates, 
palmitates, oleates, and resinates of soda in various proportions, 
the soap above described is almost pure 
oleate of soda, the interest of the makers, 
in view of the far higher price of the 
solid stearic acid, leading them to extract 
it as thoroughly as possible from the 
cheaper oleic acid, This is accomplished 
by freezing and cold pressing, processes 
which inventors of late years have carried 
to great perfection. The saponified oil 
produced from the lime process described 
in our article on candle-making is finer 
than the oil yielded by distillation, inas- 
much as the latter process tends to 
break up the oxy-acids into unsaponifi- 
able hydrocarbons, The presence of the 
latter in an oil soap becomes apparent on 
dissolving it in water. If pure, the solu- 
tion is perfectly transparent and bright; 
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SOAP PRESSING MACHINE. 


works, each holding five tons of lye and five tons of oil. The 
ten tons of liquid in the coppers are boiled for about twenty- 
four hours, then the mixture is allowed to cool; the spent 
lye is next run off, and fresh caustic of different strength 
added. In the boiling a scum, consisting chiefly of imper- 
fect soap charged with minute air bubbles, forms at the 
surface of the mixture; this is skimmed off and boiled down 
with the next make of soap. The treating of oils with alkaline 
lyes is termed “salting,” and as oils vary, the salting is per- 
formed again and again until an approximately neutral stage is 
reached ; when neutral the soap is' tasteless when the tongue 
is applied to it. A small surplusof alkali,such as is usually present, 
gives soap the well known strong alkaline taste. The strength 
of the lye used is one part of soda to six parts of water in the 
first boiling ; in subsequent boilings the strength of the lye is 
considerably greater. One part of oleic acid soap usually con- 
tains sixty-eight parts oil, seven parts soda, and twenty-five 
parts water. Olive oil soap is at first green ; afterwards it turns 


is opalescent and murky. As hydrocar- 
bons are quite insoluble, dyers and 
spinners dislike them by reason of their 
permeating the fibre under treatment and 
“epee A dimming the same. It will 
evident to anyone who has followed the 
details of the process of making pure oleic 
acid soap that it must be far more alkaline 
than such soaps as are “cut” with salt 
liquor, which washes out the excess of 
This preponderance of alkali is no 
detriment in the eyes of the consumers, 
who find it serviceable in cleaning the 
somewhat intractable materials of their 
trade; indeed, some will not look at a soap 
which is not incrusted with the carbon- 
ated alkali; it is a guarantee to them 
that no unsaponified fat is present, for 
such fat would be bad for their pur- 
poses, For delicate colours, especially of 
aniline origin, pure oil soap is unsuited, 
as the free alkali instantly takes the 
acid from the brilliant salt, leaving the colourless base. Messrs. 
Fields, however, are en in experiments which promise 
shortly to give the world a chemically neutral soap. 

The toilet soaps of Messrs. Fields, the manufacture of which 
we are now about to describe, are not made at Bermondsey, 
having nothing in common with the class of soap there pro- 
duced. The machinery is fitted.up ina part of the Ozokerit 
Works, at Battersea. The chief of the many products of the 
Battersea Soapworks is the so-called “Samphire Soap,” but 
samphire enters as little into the composition of its godchild as 
honey or Windsor into their respective synonyms. The name 
has been selected as that of the best known sea plant, and 
typifying sea air and water, the qualities of which are condensed 
in the of that ilk. The body of this soap consists of olive 
oil which has been saponified with potash obtained from burnt 
seaside plants, and s “cut” with salt, thus forming 4 
soda soap, with sufficient potash to impart softness and mildness 
to the otherwise hard and insoluble soda compound, This is 























May 28, 1886. 


THE ENGINEER 


421 











ted in a special steam pan, with palm oil and other refined 
— When thoroughly liquid the mass is subjected to a 
process which neutralises the free alkali present in all crude 
soaps ; this result is further assured by the addition of several 
vegetable acids, such as thymic and salicylic, and a proportion of 
jodised and brominated eucalyptol. About 20 per cent pure glyce- 
rine is finally worked in, and the whole stirred for several hours 
at the highest possible temperature. The soap is then allowed to 
cool a couple of ey in iron frames holding about 3 cwt. each. 
When cold the block is cut into slabs, and then into bars, which 
in their turn are finely shredded in a machine to be hereinafter 
described. These shreds are first dried on wire netting, in a 
hot-air chamber at 200 deg. Fah. for twenty-four hours, during 
which time they lose 25 per cent. of their initial moisture, 
retaining about 2 or 3 per cent. held by the glycerine. The 
chips are now passed through the mill—v. infra—four or five 
times, till perfectly homogeneous, and thence removed, now as 
Jong strips greatly resembling seaweed, to the plotter, or screw- 
press, whence the soap issues as a long bar, exceedingly hard and 
of a deep green tint. This is cut, while still warm from the 
pressure of the screw, into cakes suitable for stamping, which 
operation is not performed before — are a week old, and 
capable of rendering the engraver’s work in sharp completeness 
of outline. Thus the completion of the process in which the 
crude oil attains to fulness of completion as saleable soap 
occupies nearly a fortnight. 

The above description applies to all soaps treated in this 
manner, that is to say, milled soaps, with the exception of the 
base soap, and the colouring and scenting. Samphire soap has 
no artificial colour and scent, but the public eye and nose 
demand these adjuncts, and the populace sometimes obtain 
them at the expense of their skins. The colour, generally a 
solution of some aniline or anthracene compound, and the scent, 
which may perhaps be cassia, citronelle, cloves, or storax, are 
sprinkled on the chips while in the hopper of the mill, the action 
of which is quite sufficient to thoroughly incorporate them with 


e soap. 
The milling and plotting portions of the above process were 





SOAP STAMPING MACHINE. 


perfectly and thoroughly shown by Messrs. Cleaver, at the 
Health Exhibition at South Kensington, in 1884, and some of 


our readers perhaps remember the ingenious stamping appliance, 
with its mechanical fingers for removing the embossed cake from 
the mould. It would not be remunerative, however, to make 


the common soaps, such as are sold retail at 6d. a pound, by this 
method. A certain class also, known as Windsors, lose some of 
their characteristic qualities when milled; for their manu- 
facture the crutching machine is employed, with the addition 
of pearlash or carbonate of potash. Thus, at Messrs. Fields’, 
the well-known United Service soap—a typical brown Windsor 
—is made as follows :—Scraps and cuttings from previous boils, 
and from all the finer toilet soaps turned out at the factory, 
are melted down with a proportion of palm oil, or skin 
soap and Cook’s primrose. e mixture is thoroughly crutched, 
framed, cooled, stripped, shredded, and again melted. By this 
double melting the soap is very thoroughly united or welded, 
and acquires emollient qualities. A strong solution of pearlash 
being now stirred in, in about the proportion of one pound to 
each hundredweight of soap, the paste, which heretofore was 
dark and transparent, becomes light yellow and opaque, much 
resembling butter in appearance and consistency. e philo- 
sophy of this action of the pearlash is at present unknown. Of 
the marked nature of the —- there is no doubt; possibly an 
interchange between the potash and soda takes place, or double 
oleates of potash and soda are formed. Who knows? At any 
rate, it is not possible to make a good re-melted toilet soap in 
this manner without pearlash, although that compound is un- 
desirable b of its tendency to throw out or incrust the 
soap, thereby spoiling both the appearance and the sale. There 
is no doubt, also, that the extra alkali must act injuriously on 
delicate skins, to a considerably less extent, though, than is 
Sometimes asserted. After the pearlash has done its work the 
Scent is added, which, in the case of the United Service soap and 
Brown Windsors generally, consists of vegetable gums and 
balsams, with civet, ambergris, and so on, according to the taste 
and opulence of the manufacturer. The mass is then framed 
and caked as before, 

The Soapmaking machines used at Battersea were constructed 
by Messrs, Morane and Co., Rue du Banquier, Paris. The soap- 
cutter, or slicer, represented by Fig. 1, makes about 100 revolu- 
tions per minute, and is fed with bars of soap by means of a 
wooden Y saad placed at an angle to the cutter. The disc on 
Which the cutters are mounted is slightly conical, and about 
12in, in diameter across the face. The cutters are usually four 








in number, and are fixed radially from the centre of the disc, 
performing their cutting operations in much the same fashion as 
an ordinary spoke-shave. The slices cut are thin and wet; care 
has to be taken not to shave them too finely, or they would so 
cling together in the wooden receptacle below the slicer as to 
form an almost homogeneous mass, and thus defeat the object 
of effecting division. Next the chips are spread upon cloths, 
and ouseel upon the wire netting in the drying cupboard until 


they are dry and brittle. 
ig 2 ts the ite rolling mill. It consists of three 

granite rollers, each about 2ft. long and 12in. in diameter, 
supported on a strong iron framework; the rollers, as already 
stated, rotate at different speeds relatively to one another. The 
spur gearing by which this is effected is so arranged as to give 

e first roller about 20, the second 32, and the third 48 revo- 
lutions per minute. The driving of the rollers themselves, 
added to the milling they have to perform, is heavy work, and 
absorbs much power. The rollers revolve in adjustable bearin; 
to regulate the thickness of the milling; as a rule they nearly 
touch each other ; the first and second are slightly farther apart, 
if anything, than the second and the third. Rollers one and | 
three move from left to right, and the central roller in an | 
opposite direction. The soap chips from the hop pass 
between the first two rollers, forming a thin film on a under 
surface of the second roller; this film is further reduced in 
thickness by the pressure between rollers two and three. 
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made by R. Houchin and Co., and consist of a steam jacketted 
iron vessel of about 24ft. in diameter and 24ft. in depth, con- 
taining when full about 34 cwt. of soap. e ine is set in 
motion by shifting the driving band from a loose to a fixed 
pulley, the axis of which carries slow s gearing; the lowest 
wheel of the gearing has a shaft which passes loosely between 
two small bevelled cog-wheels facing one another, both with a 
circular clutch on their inside faces. Between these two clutches, 
and epee P the oa. is a we clutch — 
revolves wi e gearing, but is capable of being guided along 
the shaft by means of a hand lever loosely “> 80 as to 
work into either one or other of the bevelled cog- clutches, 
and thus, since both the latter gear into a larger bevel wheel at 
right angles to them, effect the forward movement or reversal 
of the stirrer, which is carried by a spindle descending from the 
larger bevel wheel. Passing through a bearing in the centre of 
the a of the machine, and through a stationary cog- 
wheel bolted thereto, the spindle terminates in a light cross- 
= bearing the orated U-frame, to one of which is 
tted a scraper, which is in close contact with pan during 
the entire revolution, and prevents any soap from sticking to it, 
the other edge of the scraper being a couple of inches away from 
the pan, and assisting to stir the seapy emulsion. When the 
pan is full the frame is driven at about 15 revolutions per 
minute ; the spiral-bladed twister travels the same number of 
times round the pan and makes 60 revolutions on its own 
axis. The twister receives its motion 
from an arm fixed on the spindle holding 
the U-frame; this arm ends ina ing, 
above which, and gearing at a slight 
into the aforementioned stationary cog- 
wheel, is a small spur wheel, on the end of 
whose spindle is the spiral twister. Both 
the internal and external pans are of iron; 
steam at low pressure circulates between 
the two to keep the soapy emulsion at 
a temperature of about 200 deg. Fah; 
any excess of pressure is relieved by a 
small safety valve. 

Chevreul, whose brilliant discoveries in 
relation to the chemistry of the fatty acids, 
did sc much to establish the soap and 
candle-.saking industries upon a scientific 
basis, is still living, and towards the close 
of this year will be one hundred years of 
age, when some kind of international cen- 
tenary celebration is contemplated to be 
held in his honour. Michael E 
Chevreul was born at Angers in 1786, and 
studied in Paris under Vauquelin. He 
became director of the dye works and pro- 
fessor of special chemistry at the Gobeli 
— he — the mee the influence 
of adjacent colours upon pearance of 
each other. The results of ihe researches 
were published with coloured illustrations, 
and well deserve the perusal of those 
manufacturers who desire to produce the 
most pleasing effects with associated colours. 
His first scientific memoir was written so 
long ago as 1814-15. His discoveries in 
relation to the chemistry of the fatty acids 
were very complete; he was the discoverer 
of oleic acid, the basis of the fat oil soaps, 
a substance which although so largely used 
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SOAP MIXING MACHINE. 
Clamped against the outer of the third roller is an iron | the 


comb, with teeth about jin. wide and the same distance a 
which divides the coating of soap, and throws it off in the form 
of narrow ribbons, which are caught by a wooden receptacle. 
The remaining coating on the roller is removed, and the roller | 
entirely cleared from soap by means of a scraper clamped with | 
its edge against the roller, and immediately beneath the comb. 
ig. 3 represents the bar-shaping or “ plotting” machine, in | 
which the ribbons from the milling machine are pressed into 
bars. In the interior of the cylinder is a spiral conical screw, 
with its threads in close contact with the surrounding casting ; 


g;| paper. It is 


this screw is driven by gearing at a speed of about twenty | 
revolutions per minute. ‘Ihe screw tapers from about 12in. in | 
diameter at the feeding end to about 6in. at the ejecting end; 

the thread has seven turns in an entire length of about 15in. | 
Our engraving represents one of Messrs. Morane’s machines 
with an ordinary, not a tapering cylinder, but the machines are 
made in both forms, and Messrs, Field prefer those which taper. 
On the ejecting end is screwed a removable disc, perforated as 


closely as ible with small holes about in. in diameter, 
through which the soap is pressed after being fed along the spiral 
conical screw. Over this disc is screwed a nozzle, at the 


extremity of which is the aperture through which the soap is 
ultimately passed ; a small place is left for compression between 
the perforated disc and the exit opening. In this space the 
cylinders of soap forced through the perforated disc are squeezed 
together, and as the cylinders meet the pressure naturally forces 
them into hexagonal form, or the shape of the cell of the bee; 
cellulose cells seem to be naturally round, as in soft fruits like 
the strawberry ; the hexagonal forms they take in parts of the | 
shoots of the elder tree may be due to the same forces which 
produce the same forms in Messrs. Field’s soap machine. The 
exit nozzle can be of any desired shape to give the desired form 
to the bar of soap. 

Fig. 4 represents the soap-stamping machine, in which blocks 
cut from the bars are stamped and lettered Messrs. Field 
prefer a machine with a lever, rather than with a horizontal | 
wheel, to apply the necessary force. Two rods attached to the | 
stamping spindle pass down through the table of the stamping 
machine, and the cross-piece which unites them beneath carries 
in its centre an upwardly projecting rod, which, under the 
control of a spring, serves, on the return of the upper die to its 
normal position, to loosen and nearly eject the soap tablet, the 
lower die being then ready to receive another block. 

Fig. 5 represents one of the soap mixing machines in use at | 
the Battersea works. In the trade it is known as a “soap 
crutching” machine, no doubt in consequence of the primitive 
way of mixing soap having been by stirring it with an instru- 
ment resembling an inverted crutch, which instrument is still 
used at the Bermondsey works, to stir finished soap while it is 
hardening into massive blocks. The Battersea machines were 













| was proved 


| the 


in the crude form, can be pre in the 
pure state only by troublesome chemical 
operations. It can be obtained from the 
fat of man or the fat of the goose, as well 
as from that of the ox, sheep, pig, and some 
other animals ; it is present in animal fats 
but in small proportion, but is plentiful in 
the non-drying vegetabie oils. To obtain 
it pure, oil of almonds is saponified, the 
crude soap is decomposed by an acid, and 

resulting oily acid is digested in a water bath for several 
hours with half its weight of oxide of lead ; the mixture is then 
agitated with twice its volume of ether, and left for twenty-four 
hours, after which the clear solution is mixed with diluted 
hydrochloric acid, when the oleic acid rises to the surface dis- 
solved in ether. The ether is removed by gentle evaporation, 


| and the oleic acid again saponified by soda. It is then further 


purified by chemical means, and afterwards by occasionally 
crystallising it by cold at a temperature of about 20 deg. Fah., 
and separating the more impure portions by the aid of blotting 

afterwards ised from alcohol, and dried in a 
current of carbonic acid gas, for pure oleic acid absorbs oxygen 
somewhat freely. The pure acid is, at temperatures above 
57 deg Fah., a perfectly clear, colourless, oily liquid, without 
smell or taste. It does not redden litmus. It solidifies at 
39 deg. Fah. or 40 deg. Fah., and below 39 deg. Fah. it is very 
hard. It is insoluble in water, soluble in alcohol and ether, and 
miscible with oils and fats; by absorption of oxygen it turns 
brownish yellow, and acquires a rancid smell. As an acid it is 
monobasic. 








Society or ARTs CONVERSAZIONE.—One of the two Fridays for 
which the right of excluding the public has been reserved by the 
Commission for the Colonial and Indian Exhibition has 


| been allotted to the Society of Arts for their Annual Con 


versazione, 
which will be given at the Exhibition on Friday, the 16th of July. 
Arrangements have been made for the purchase, by members of 
the Society only, of tickets to the féte, on the same system as that 
which so successful last year. Members, who will receive 
the usual invitation for themselves and a lady, will thus also be 
enabled to obtain tickets for other members of the family. The 
price of the tickets has been calculated so as just to cover the 

cost of the entertainment, and to leave sufficient margin to repay 
the al Commission for the loss resulting from closing the 
Exhibition for the evening. 

ENGINEERING SociEty, K1ne’s CoLLEGE, Lonpon.—At a general 
meeting, held on Tuesday, May 18th, the president in the chair, 
Mr. V. J. Boutar read a paper on ‘‘ Steam Boilers.” The first 
part of the paper was devoted to the consideration of combustion 
in its practical aspects and to the prevention of smoke. The 
author here pointed out the impossibility of obtaining the theoreti- 
cal evaporation with a ———— of fuel ; next, the — of 
priming, corrosion, i ions, jon were 
with the means of preventing them or counteracting their effects. 
The second division of ng seth meg gy NE pr 
the materials ko he tre an Ss defects of ri 
joints were explained, ity of welding over rivetting 
by reference carefully conducted experi-: 
ments. The construction of furnaces, flues, and tubes was then 
dealt with, especial attention being paid to Fox’s corrugated 
furnaces and flues. The paper ended with descriptions of several 
typical forms of boilers, including among others the Whittle, 
Bone, and Galloway stationary boilers, Dunn’s marine boilers, and 

ordinary English locomotive boilers, 
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. : FORTY-KNOT-SPEED SHIPS. 

Srr,—I am glad that you have given insertion to Mr. Bleasby’s 
letter challenging the accuracy of my determination of the speed 
obtainable in large vessels of the torpedo-boat type, with a given 
power of engine. The subject is obviously one of commanding 
importance to the interests of this maritime country. Letters 
which I have received show that the discussion is already fe ere, 
attention in influential quarters, and the articulate defence o 
demonstrable error aff the fairest ey of effectually 

Xposing its real character, and so accomplishing its extirpation. 

he nature of my p to establish lines of light and swift 
ovean vessels, capable of performing voyages of miles at a 
speed of forty knots an hour, is already known in outline to your 
readers. Mr. Bleasby contends that the feat is impossible, and he 
bases, his incredulity on the hypothesis that the weight of 60 lb. 
per dicated horse-power, which I have set down as an adequate 
weight for the.machinery of such vessels, is wholly insufficient, and 
that such a weight must be introduced as would sink the vessel to 
the bottom, seeing that the weight per horse-power taken would 
require to be three times greater than that which I have assigned. 
Here,‘ however, Mr. Bleasby is’confronted by the fact that in various 
torpedo boats, and other light vessels, the weight of machinery per 
horse-power is even less that which I provisionally adopted. 
Thus, in torpedo-boats of the first.class the weight of the machinery 
per horse-power has- been experimentally ascertained to be 57°7 Ib. 
In the Miranda yacht it is 62°8 lb., and in the Gitana yacht 43°5 lb. 
—or on an average of all the examples cited, 54°7 lb. To escape 
from the confutation afforded by such evidence, Mr, Bleasby tries 
to make us believe that small engines are intrinsically lighter per 
horse-power than large, and that although, “‘ were there a very 
large number of high-speed engines applied to drive the ship, this 
[weight of 60 Ib.] might be sufficient,” yet that, as this cannot be 
done, ‘* we are obliged to have recourse to e engines as in other 
ships ”—such as the war-ship Trafalgar, which engines, from their 
slowness and otherwise, are of about three times the weight per 
horse-power of those which I propose to employ. 

The meaning of Mr. Bleasby’s utterance, I take it, is that, 
although we may make very light engines so long as they are very 
small, the weight per horse-power necessarily rises as we increase 
the size, so that the engines proper for a light vessel of three or 
four times the lineal dimensions of a first-class torpedo-boat must 
not only be large and heavy in proportion to the tonnage, but must 
have times the weight per horse-power of engine that the 
smaller boats require to have—a doctrine not merely without any 
species of justification, but in direct opposition to all engineering 
experience, If this be not Mr. Bleasby’s meaning, his statement 
is a mere juggle of words, and I cannot praise his ingenuity 
except at the expense of his sincerity. If, on the other hand, it is 
his correct meaning, then, incredible as the statement may appear, 
he commits himself to an absurdity which any tyro can f= 
It rests wholly with Mr. Bleasby himself to determine which horn 
of the dilemma he elects to embrace. 

equal, are lighter per 
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of the members. Why should members of other societies or insti- 
tutes have any advantage over theirs? Surely sufficient influence 
could be brought to bear upon at least the Metropolitan Boards. 

It may perhaps be urged that the duties of public surveyors per- 
tain more to the science of architecture than to its sister ession, 
but I do not believe so. Proficiency in the latter necessarily includes 
@ general and sufficient knowledge of the former. Besides, the 
duties of a surveyor are varied and many, and more likely to be 
carried out efficiently by a practical engineer than by an architect 
whose triumphs (?) have been those of the office. 

~ cbieet in writing this - sed is mney Pe poe out the diffi- 
culty that competent men of experience have getting their 
claims recognised as candidates for public surveyorships. Pupils 
just emancipated from a few wae experience in the art of throw- 
ing wediocubher about; glorified bricklayers’ apprentices, starting 
on their own account, with a few sheets of gm | anda 
second-hand ‘‘dumpy;” the son-in-law of the | builder and 
chairman of the Vestry Board—these are the sort of men who 
would defeat a Brunel or a Hawkesley in a competition before a 
Board of third-rate grocers and bakers, who pin their faith on 
some examination certificate not worth the paper it is written on as 
an evidence of practical experience. 

In the interests of those younger members of the profession who 
may be really going through a careful course of training, and are 
duly .qualified by circumstances of education and breeding, and 
even more by conscientious devotion to a noble calling, I trust that 
some.able pen may take the matter up, and succeed in crushing the 
system that too often allows the mere **Town Surveyor” to 
represent to the mind of well-regulated iudividuals a 
chiefly remarkable for ignorance, incompetency, cheek, and doubt 
ful sobriety. A DISAPPOINTED MAN. 

May 27th. 

[Our correspondent seems to have lost not only his appointment 
but his temper. He is not likely to work reforms in the method of 
gaining the former until he has recovered the latter.—Eb. E. ] 
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MODERN MACHINE TOOLS AND WORKSHOP APPLIANCES, FOR 
THE TREATMENT OF HEAVY FORGINGS AND CASTINGS. 

At the last ordinary meeting of the session, held on Tuesday, 
the 18th of May, Sir Frederick Bramwell, F.R.S., President, in 
the chair, the paper read was on “‘ Modern Machine Tools and 
Workshop Appliances, for the ‘lreatment of Heavy Forgings and 
Castings,” by Mr. William Wilson Hulse, M. Inst. C.E. 

It was stated that the om extended employment of steel, 
and the increase in the weight and magnitude of forgings and cast- 
ings both of steel and of iron, istic of late years of various 
branches of engineering, had led to important changes in machine 
tools, in order to prevent a decrease in the quantity of work turned 
out. For not only was steel specially obdurate to the action of 
cutting, but it was usual, in steel forgings, to leave an excessive 
thickness of metal to be cut away, for the sake of economy in the 
forging, and of the enhanced value of coarse steel cuttings in re- 

ting, as pared with fine ones, The author had selected the 
following for illustration and description:—A 40in. lathe; a 34in. 
lathe; a large universal planing machine; a horizontal boring 
hine and lathe; a vertical and horizontal planing machine; a 








That large engines, other things being 

horse-power than s ones, is too el y a prop 

require demonstration in your pages. When Boulton and Watt 
first settled the proportions of their wagon boilers, they allowed a 
heating surface of 15 square feet per horse-power in the 2-horse 
boiler, and 9°8 square feet per horse-power in the 30-horse, while 
the respective weights were nearly in the proportion of the surfaces. 
The ines followed much the same my and all engines and 
boilers follow this law at the present day. But the main condition 
of lightness is speed. If a pair of torpedo-boat engines were put 
into a coal barge which they could hardly move, they would cease 
to be ligkt engines, and, contrariwise, the engines of the Trafalgar 
or other languid leviathan, if placed in-a hull which they could 
drive at three times the existing speed, would cease to be heavy 
engines. It is the high speed of piston which a high speed of hull 
permits that is the main cause of the lightness of torpedo-boat 
engines, and if the speed of a light vessel be quickened from 20 to 
40 knots the pistons will run twice as fast as before, and, without 
apy increase in the weight of engines, will generate twice the 
power. Under such conditions it is obvious that, as my engines 
will be faster than torpedo-boat engines, so also they will be lighter 
instead of being three times heavier, as Mr. Bleasby has assumed. 
The allowance of a weight of 60 1b. per horse-power must conse- 
quently be recognised as adequate, and Mr. Bleasby’s disquisition, 
based upon the —e hypothesis, becomes merely “‘so much 
leather and prunella.” 

_It only remains that I should explain for Mr. Bleasby’s benefit 
why Reech’s law was adopted by me, to determine approximately 
the speed that would be produced by a given power, instead of the 
older method, according to which the resistance is meas by 
the immersed section. The reason was because it has been found 
that although rhe 4 such speeds as 10 knots o-boats demean 
themselves similarly to large vessels, their conduct becomes quite 
different beyond that speed, especially when they begin to rise in 
the water and thus to alter theirimmersion. At first the resist- 
ance varies as the square of the speed, ing to the law obtain- 
ing in larger vessels. Thereafter it rises to the 3°5th power, and 
further on falls to the 1°5th, and eventually to the 1st power, or 
to the resistance answering to the roth. og % At some such 
speed as 35 or 40 knots large and light , it is believed, will 
comport themselves in precisely the same way as torpedo-boats do 
at 20 knots, so that their performance may be predicated by 
Reech’s law. But this, though a highly probable supposition, has 
not yet been experimentally verified. It should further be explained 
that in all torpedo-boats the boiler has, for the sake of lightness, 
been overtaxed, and that where voyages of any considerable length 
have to be performed, it would be proper to alter this state of 
things by the use of more boiler power, which in its turn will 
somewhat increase the weight of the machinery per horse-power. 
But the change would, by diminishing the consumption, simul- 
taneously reduce the weight of coal which would have to be 
carried by the vessel, and I have therefore allowed the figures to 
stand without rectification on either side, on the assumption that 
one weight would balance the other. It will be seen by a reference 
to former figures that the consumption of coal was taken at 2 lb. 
per horse-power per hour. Less than this would certainly be suffi- 
cient, and if we suppose that 14 1b. per horse-power could be made 
to suffice, we should save over 400 tons of coal on every voyage of 
the larger vessel. This would much more than balance the 
increased weight of any larger boilers that it might be considered 
advantageous to employ. 

The details of the vessels I will give in a subsequent 
letter, should you consider that they would be of interest to your 
readers. 7 C, F, Hurst, 

Student, College of Practical Engineering, 

Chiswick, W., May 25th. 





PUBLIC SURVEYORS, 

Srr,—In advertising for surveyors the Metropolitan Board of 
Works and the various Vestry Boards of the metropolis ely 
stipulate that candidates must either hold certificates from the 
Institute of British Architects or must have passed some cramming 
examination held by one of the numerous sanitary institutes or 
societies of the day. 

I have the doubtful honour of being an Assoc. M. Inst.C.E. By 
** doubtful ” I mean that although that diploma was conferred on 
me in respect of nearly twenty years’ experience in many branches 
of the profession, it goes for very little when compared with many 
other qualifications. 

If there is any value whatever in the distinctions conferred. by 
the Institute of Civil Engineers, I think it is high time that, the 
authorities of that body looked after the legitimate interests 





horizontal drilling, tapping, and boring machine; a vertical mill- 
ing, and drilling machine; a ribbon-sawing machine; a 30-ton 
— travelling crane; and spirit levels. The 40in. lathe, with 
our cutting tools, was 75ft. long, and weighed about 100 tons, and 
would take in objects between the centres and over its sliding 
carriages, up to 60ft. in length and 5ft. in diameter. It had dis- 
tinct single, double, and treble gear wheel powers, each having 
five different changes of strap power in the cone pulley, and two in 
the top driving apparatus, making in all thirty various powers or 
speeds available. The main spindle was of steel, 13in. diameter by 
2lin. long, and the outer journal was formed with grooves, like 
a propeller shaft, to take the end thrust. The face plate had both 
external and internal gearing, and was fitted with four steel jaws, 
operated by independent screws, for gripping the work. Two 
sliding carriages were provided, each carrying a pair of duplex 
compound slide rests and two cutting tools, or four in all. Each 
tool took a ‘‘cut” 1}in. deep and over }in. thick at the rate of 
6 to 7 lineal feet per minute. The sliding carriages were operated 
by twin fixed guide screws, placed one at the back and the other 
at the front of the bed on the outside, and of rotating nuts, which 
worked upon the screws. The guide screws were made in two 
lengths, joined together to insure their alignment one with the 
other; but.as each length was held fast at the outer end, the joint 
was not subjected to torsional stress. The complete independence 
with which each sliding carriage could be traversed in either direc- 
tion was an important advantage resulting from the employment 
of stationary instead of rotating guide screws. The 34in. lathe. 
with eight cutting tools, had fixed guide screws inside the bed 
between its two outer girders, and each sliding iage was con- 
nected with only one of them. The spindle was of similar con- 
struction, but of greater strength than in the 40in. lathe. The 
bed was in two lengths bolted together. The two front girders 
supported and guided the front slidi i and tools, and the 


two back girders those at the back of the lathe. Each sliding car- 
riage carried one —- slide rest fitted with two top slides 
holding one cutting too! tools might be actua 


each. The noe | 
conjointly or en. The length of the lathe was 45ft. 6in., 
and the weight ut 80 tons; and it was specially designed for 
—— ingots or heavy steel forgings in the rough. 
An illustration was given of the large planing machine, capable 
of planing 30ft. long, 11ft. wide, and 10ft. high. The was 
t. long, made in two lengths. The table was 33ft. long, cast 
in one piece strongly ribbed underneath. The machine was 
saaoniiee planing objects lengthwise, or crosswise, or vertically 
asin slotting. The possession of these several functions rendered 
the machine capable of treating, at a single setting, heavy objects, 
which otherwise might require several removals to, and re-setti 
on, other machines. The table was reciprocated by means of a 
large steel screw and travelling nut, the screw being driven at one 
end of the machine. The screw, being of great length and weigh 
was supported between the end bearings by adjustable cylindri 
rollers, placed at each side, at intervals of about 10ft. oy The 
rollers dipped in oil, and carried up oil to the screw. e travel- 
ling nut was partly cut away, so as to allow it oe by the su 
porting rollers without colliding. The V slidesurfaces of the table 
and bed were inclined to an le of only 15 deg., and for lubri- 
cating them a series of other cylindrical rollers, dij in oil, and 
mounted upon axles parallel with the inclined faces of the V 
slides, were introduced. The mechanism for producing the 
cutting feed, when planing longitudinally, was actuated by adjust- 
able stops secured to the table, which, as the table traversed to and 
fro, alternately propelled a rack backwards and forwards through 
a greater or less distance, according to the positions in which they 
were secured to the table, the arrangement being such that the 
feed screws remained amg: ang fe wwe J the cutting traverse, and 
were rotated only during the rd or non-cutting traverse. 
The extent of the feed was regulated by the distance the rack was 
traversed, and by the number of turns it caused the spur wheel to 
make. By this means the “‘cut” might be varied tions 
of gin. up to 2in. broad. It was applied only during the back- 
The horizon Tent nl d lath designed mae | 
e horizont i ine an e was design i 
for boring and facing medium-sized engine cylinders. Fast an 
movable headstocks were provided as in a lathe. The main 
spindle was of steel, with its outer bearing formed with 
ves, as in @ ie aed shaft, to take the end thrust. 
tween the two stan s, and bolted to them both, was a 
horizontal slide bed, which carried the sliding iage. The 
two standards had vertical T-grooves on their inner faces for 
receiving the bolts which secured the horizontal bed to them, 
The-boring bars, with cutters, were held between the centres of the 








headstocks and rotated by the face plate and a driver, the object to 
be bored being fixed to the tee-grooved table. The machine was 
capable of boring engine cylinders up to 30in. in diameter, and of 
turning and surfacing work up to 48in. in diameter, 

The combined vertical and horizontal planing machine weighed 
about 90 tons, and was capable of operating over a vertical plane 
20ft. long by 15ft. high, and overa horizontal one 20ft. long by 3ft, 
wide. The cutting tool was fixed to a compound slide, which was 
traversed vertically by a guide screw. The vertical slide bed wag 
secured to two carriages, which traversed upon two horizontal slide 
beds. The traverse along these beds was produced by means of 
two guide screws, rota arr | from the driving appa. 
ratus, which, through a horizontal shaft and bevel gearing, “~ 
operated alternatively the vertical guide screw. There were 
three distinct automatic cutting f actions, one for planing 
vertically lengthwise, another for planing horizontall: engi’ 
wise, and the third for planing vertically crosswise. The whole 
of the mechanism was operated from one driving apparatus, con- 
veniently placed at one side of the machine. For some descrip. 
tions of work it was useful to fix on the bed a T-grooved table 
about 8ft. square, having compound rectilinear and circular slides, 
as in a slotting machine table, to enable circular and curved, ag 
well as flat work, to be planed. 

The universal horizontal drilling, tapping, and boring machine 
would operate over an area of 16ft. long by 10ft. high. There 
were two standards which could be traversed horizontally to and 
fro along a slide bed; each was provided with a puree mounted 
on @ carriage, movable up and down the standard automatically, 
For drilling and boring, the _— was provided with variable 
automatic feed and quick-hand actions, and, when tapping work, 
the automatic mechanism was put out of gear, the spindle being 
left free to slide inwards and outwards under the influence of the 
tap. The spindle carriages were furnished with platforms, on 
which the attendants stood, and were carried about, 

In the combined vertical millin; na and drilling machine the main 
frame was of strong box form; the spindle j 


oe gee 24in., and 
had a vertical movement of 18in. os * ie worked in two 
e, 


conical bearings within a hollow square movable vertically 
through square guides formed in the body of the machine. The 
lower Ceocing was close to the head of the spindle, and a locking 


screw was provided for holding the square slide firmly in position 
at any desired point of the vertical adjustment. A separate self- 
acting continuous feeding mechanism was provided for drilling or 
boring, to be brought into play when required, The table on which 
the work was sec consisted of a tee-grooved top and two pairs 
of horizontal transverse slides, with a worm-wheel between them. 

In the ribbon-sawing machine for wy dey ingot heads, and 
for sawing metals in the cold state, the ribbon saw overhung the 
frame nearly 8ft., was 2hin. wide, and was carried by two pulleys, 
each 8ft. in diameter, with the centres about 9ft. apart. The 
= pulley was secured upon a revolving spindle carried by a 
sliding bloch, which was free to move vertically, in guides formed 
in the standard of the machine. The block was actuated by screw 
and nut, and was connected with a balance weight and lever which 
held the ribbon saw in tension. The lower or driving pulley had a 
—_ spur-wheel on one side of it, and was rotated by a cone 
pulley and double gearing. For carrying the work there were two 
sliding tables, parallel to each other on the same horizontal plane. 
The greatest depth of work through which the machine was adapted 
to saw was 15in.; the pitch of the teeth varied from jin. to jin, 
One of the distinguishing features of the 30-ton traveller crane 
was that the was a fixture u the traveller, instead of 
being movable along it. This enabled the crane to operate over 
a wider area of workshop floor than was possible with the 
movable crab usually employed. Another feature was the 
arrangement of the chain for lifting and lowering, which was all 
in one length, but led in two symmetrical lines, so that the load 
always hung cen ly between the two transverse girders, and 
strained each line of chain, and each transverse girder, equally 
with the other. A quick-running rope was employed for drivi 
the crane, and all the various movements were transmit 
through a horizontal shaft in the crab. This shaft was provided 
with three sets of friction-clutch bevel-wheels ; h one set 
_ — was actuated for nie 4 and wet A a — 
the y i was trave transversely ; an ugh the 
third the ‘wovdiite was traversed longitudinally. The three 
clutches were ted through three hand levers, situated close 
together, wolal by an attendant standing upon the platform. 
These cranes were in some to be driven ge | 
shaft, or else a steam upon the crab, either o' 
these systems being le to the quick-running rope for 
steel and iron foundries. For steel melting houses, foundries, 
&c., this type of crane was well adapted, b the attendant 
was not exposed to the fumes and heat rising direct from the 
molten metal as he stood at the side of the building opposite to the 
furnaces. Of two kinds of spirit-levels used in the author's fitting 
and erecting shops, one was for testing horizontal lines and surfaces, 
— =< a: os vertical = In both age — ae “9 

uated with divisions, each measuring ;}yin. per foot of length. 

In concluding the paper, the author prom Base t his object had 
been, not to give an exhaustive account of the subject treated, but 
rather to @ prominent such portions of it as appeared of chief 
importance, 


cases 
ie 











TuE Gas InstITUTE.—The twenty-third annual ag: meeting 
of the members will be held on Tuesday, Wednesday, Thursday, 
and Friday, the 8th, 9th, 10th, and 11th June, 1886, at the Insti- 


tution of Civil Engineers, 25, Great George-street, Westminster. 
Mr. Denny Lane, M.A., President, will occupy the chair. On 
Tuesday, June 8th, the chair will be taken at 10.30 a.m. Inaugural 


address by the president ; presentation of the Birmingham medal 
and premiums; reading of papers and communications. The 
meeting will adjourn at 2 o'clock. tec tay June 9th, the 
chair will be taken at 10.30a.m. The reading of papers and com- 
munications continued. Adjourn at 2 o’clock, to permit of visiting 
the Indian and Colonial Exhibition. Thursday, June 10th, the 
chair will be taken at 10.30a.m. The ee eee and com- 
munications, and the transaction of other iness ; election of 
new members and officers for the ensuing year, &c. The meeting 
will then be made ial, in order to elect a trustee. Friday, 
Jnne 11th, visit to Woburn Abbey. Members will meet at Euston 
railway station at 1025 a.m., and proceed by ial train to 
Ridgmont, where vehicles will be in attendance to take them to the 
Experimental Farm of the Agricultural Society. From thence, by 
the kind permission of the Duke of Bedford, they will visit the 
Park Farm, and subsequently be conveyed to the spot where 
luncheon will be served. After luncheon, an inspection of Woburn 
Abbey and grounds will take place. The return journey will be 
made from Woburn Sands at 5.40, the arrival in London bei! 
expected at about 7.15. Price of tickets, including luncheon an 
conveyances, but not including wine, 11s. each. No tickets will be 
sold after 2 o'clock on W nesday, June %th. The following 
pa and communications will be submitted to the meeting :— 
. Statistical Information in reference to the Manufacture of Gas, 
by R, H. Jones, Beckenham ; “ The Utilisation of Residual Pro- 
ducts in Gasworks,” by J, T. Lewis, Wellingborough; ‘‘ Claus 
Ammonia Process of Purification,” by C, Hunt, Birmingham; “A 


recent Ex) ce in Purification by Oxide of Iron,” by T. Travers, 
Cork ; “On the Ap lication of Tar and Breeze to Retort Furnace 

ing,” by W. R. Jones, Rome; “A New rture in Water 
Heating,” T. Fletcher, Warrington ; ‘‘ The tive Calorific 


Values of with and without steam—and Coke for Retort 
Firing,” by F. G. Dexter, Wormwood Scrubbs ; ‘‘The Economical 
Construction of Gas Holders,” by J. Somerville, London; ‘ Are 
so-called Elaborate Regenerative Retort Furnaces a Failure?” by 
R. O. Paterson, Cheltenham; ‘To what extent is it advisable 
for Gas Companies to work up their own Resid ” by J. Cham- 
berlain, Beckton, Annual general meeting of the donors and sub- 
scribers to the Benevolent Fund, Thursday, June 10th, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 15th. 

BROKERS representing iron and steel-making interests in New 
York and Pennsylvania are quietly awaiting the expected resump- 
tion of activity throughout the country that is believed will grow 
out of the settlement of labour troubles everywhere. A number 
of requirements have been heard of, and in some cases specifica- 
tions for large quantities of iron and steel have been submitted, 
though it is not the intention of purchasing agents to close con- 
tracts much before June 15th, if so early. The latter half of 
the year will be a very active one in railroad building, iron-making, 
bridge building, and car and locomotive building. During the past 

ear over 100 schooners were destroyed, and so far only about ten 

ave been built to take their place. Shipbuilders are now in nego- 
tiation for a nae amount of tonnage to replace that destroyed, as 
well as to provide increasing to! e facilities for the Atlantic and 
Gulf coasts, The plate mills throughout Pennsylvania have 
recently received orders for several thousand tons of material, 
sufficient to keep them running up to midsummer at latest, and 
builders of bridges are now submitting specifications for material 
for several a across the Ohio, Mississippi, and Missouri, which 
will be undertaken this year. Prices everywhere are rather weak 
in small lots, but manufacturers believe a reaction will set in, and 
are therefore declining to take large orders at any shading. The 
nail strike continues throughout the West. The bituminous strike 
is holding 20,000 men in idleness in Pennsylvania and Maryland 
and the 40,000 anthracite miners are waiting for an advance in 
before insisting upon a 10 per cent. advance in wages, Throughout 
New England a slight improvement in business is developing, and 
manufacturers in all branches are preparing for an active fall trade. 
Car and locomotive builders have been booking orders since the 
first of the month, which were. held back during April, and the 
opinion is e by good authorities that the summer orders 
will be far in excess of last year, Labour troubles have been 
mostly settled on a basis of nine hours, benefitting about half a 
million workers, 

Mr. James Black, oe a syndicate of British capitalists, 
was in Baltimore on Thursday with letters from the Manchester 
Chamber of C ce and the Glasgow Association of Under- 
writers, representing a syndicate, which pro to build the 
Chesapeake and Delaware Canal, at a cost of 8,000,000 dols., pro- 
vided the citizens of Maryland subscribe 1,000,000 dols, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Export demands for finished iron are not finding vigorous expres- 
sion. Still the trade may be said to be of about the same volume 
as in the corresponding period last year. A few firms who have 
a good connection with Australia and other distant markets are 
receiving satisfactory lines for bars of medium quality and for 
sheets and hoops, The Indian and South American trade is under 
the average, but the United States demand is not without features 
of improvement, 

The home trade does not exhibit much sign of expansion, 
and so far this year it has been of a disappointing character. 
Buyers continue to restrict themselves to the satisfaction of early 
necessities. 

The effect upon unmarked iron of the late reduction of 10s. per 
ton in marked bars has been to weaken prices about 2s. 6d. per 
ton. In sheets, however, this effect is counterbalanced by the 
smaller supplies. If the restriction continues, as seems likely, 
sheet prices should revive. At present 20 gauge is to be had at 
£5 17s. 6d, upwards, 24 gauge at £6 to £6 5s., and 27 gauge £7. 
Best working-up sheets are quoted £9 10s, upwards, and stamping 
sheets £1 per ton additional. 

Prices of galvanised sheets are weaker at the moment by reason 
of increased local competition. . 

Angle iron and girder plates are finding rather more purchasers, 
Chain and cable iron is in limited request. Quotati for best 
bars are maintained caret | firmly on the new basis of £7. Good 
merchant bars are quoted at £5 5s., but common sorts are freely 
offered at £5 level, and buyers reported this week that they were 
sometimes buying at £4 15s, 

The competition of Lancashire and Northern ironmasters, who 
are more favourably situated for eye 4 to the ports than South 
Staffordshire, continues severe, and with those buyers at a distance 
with whom price is the first consideration, irrespective of quality, 
Staffordshire makers find themselves greatly handicapped. 

Bessemer steel is still offered at easy rates. Local buyers are 
getting supplies from Welsh works at—for blooms and billets, 
£4 15s. delivered, and plating bars £4 17s. 6d. to £5. Mild steel 
bars rolled in Welsh works are offered this week, delivered in Bir- 
mingham, of ordi sizes, at £5 15s. per ton. Large rounds and 
squares, of 34in. to Stin., are £6 5s.; 38in to4in., £6 15s.; and 4in, 
to 44in., £7 5s. Small rounds and squares of din. are £6; jyin., 
£6 15s.; and gin., £7 5s. Small flats, ljin. to 4in. by 4‘;in., are 
£6 5s.; 4tin. to 6in. by ,yin., £6 15s.; and lin. to 1jin. by gin., 
£7 5s. Large flats, of 3}in. to din. by 2hin. to 3in., are ; 
pg tag y Pad ljin, to lhin., £6 15s.; and 6jin. to 7in. by jin. 

jg, . 

Messrs, G. Adams and Sons, of the Mars Ironworks, Wolver- 
hampton, have just set going their new galvanised sheet works. 
These have been erected adjoining their black ironworks, and the 
laying out of the ground commenced with the new year. The 
new plant is particularly well arranged. The sheets are con- 
veyed from the black iron mills to the annealing furnaces by a 
stout _ of ge es eigen rao sore © new 
principle, being hea gas, suppli patent producers, 
instead of by ordinary coal firing. This is a distinct advantage in 
the processes of manufacture. After 907g through the pickling 
vats, the water tanks, and the roller baths, &c,., the sheets enter 
a 12ft. corrugating machine, and lastly are eee through the 
straightening rolls. Steam power is supplied by a pair of 60 or 
70 nominal horse-power horizontal engines, which are of the make 
of Messrs. Ormerod, Grierson, and Co., Manchester. The engines 
have a very complete appearance, and are mounted on an 
enamelled brick foundation. The new works start with a capacit; 
of 150 tons of galvanised sheets per week, and, if cealeke 
additional plant will be laid down at an early date. Orders are 
mainly anticipated from Australia, the Cape, and South America. 

The pig iron market is waking up. Buyers with capital at their 
dis believe that they cannot do wrong to lay in stocks at 
present low prices. They are, therefore, in several directions 

perating with freed rbyshire, Lincolnshire, Northampton, 
and North Staffordshire irons are being purchased in preference 
generally to South Staffordshire brands. It is estimated that in 

ity the arrivals of pigs in the last fortnight or so have 
aggregated quite 10,000 tons. For cash against delivery, sales are 
taking place much below the market figures. All-mine hot air pigs 
are 52s. 6d, to 57s. 6d.; cold blast, 75s. to 80s.; part mine, 35s, 
upwards; and cinder pigs, 2s. 6d. per ton below 30s, as a minimum. 








orthamptons are freely offered at 34s. at railway stations in this. 


district, and or gig are about 1s, to 2s, additional. Hema- 
tites are quoted 50s. to 52s. 6d., and second quality Welsh hema- 
tites are chedaing hands at 41s, 6d. to 42s, 3d. per ton delivered. 
The South Staffordshire Mines Drainage Arbitrators have just 
considered applications for graduations of the new draft mines 
drainage award for the Tipton district. The rate on ironstone, 
coal, and slack is 9d. per ton, an increase of 3d. on previous years. 
The necessity for the increase arose out of the lessened amount of 
coal peing raised simultaneously with a continued heavy expendi- 
ture by the Commissioners for pumping. The rate proposed on fire 
clay and limestone is 3d. per ton as before, 





Theironworkers at the Trench and Stichley Ironworks, Shrop- 
shire, continue on strike against the masters’ —- to reduce 
wages, and so, too, do the workmen at the Cy Ironworks, 
Walsall. Happily the proprietors of the Clough Hall Ironworks, 
Kidsgrove, have found it unnecessary to carry into execution their 
threat to permanently close their establishment, The men have 
agreed to resume work at the old rate of wages, subject to seven 
days’ notice to terminate contracts. 

he bridge-building works are in fair operation, on account of 
contracts for Japan, ko. Contracts such as that which has this 
week been upon the market from the Indian Midland Railway 
Company, for a supply of steel and ironwork for four LO00ft. clear 
span through bridges and six 75ft. span bridges, would be welcomed 
were they to be secured for this district, . The current requirements 
of certain of the other Indian lines for pumps and boilers, iron 
colliery tubs, springs for carriages and wagons, “c., are also looked 
upon with satisfaction. . 

Pump engineers report an increase of orders, but at present the 
increase is not very pronounced, and American and continental 
competition has to be fought. There is a slight impetus in the vice 
and anvil trades, “e 

The important works at Witton, near Birmingham, of Messrs. 
Kynoch and Co., ammunition manufacturers, are in a flourishing 
condition, and considerable extensions have lately been carried out, 
and new shopping erected, An area of twenty-five acres is now 
almost full Built upon, and the result of the extensions is to 
double the ’s capacity for producing sporting ammunition. — 

The manufacturing of solid drawn brass cartridge cases is carried 
on at the Witton Works in the following manner :—In the first 
instance, blanks varying from the size of a threepenny piece to 
54in. in diameter are stamped out, These blanks are next treated 
by a machine which, by means of a punch-like contrivance, con- 
verts them at one stroke into shallow pans. A repetition of this 
treatment in a similar machine brings the pan into the proportions, 
though not into the shape, of a thimble; and so the process goes 
on until the length required for the particular cartridge is obtained. 
After each stage in this process the metal is annealed, so that when 
the last stage is reached a a maraeeed homogeneous tube of brass, 
closed at one end, is obtained. 

The strike in the fitting branch of the Wednesbury tube trade 
promises to end satisfactorily. Some of the men have accepted 
reductions ranging from 5 to 10 per cent., and the fitters at the 
works of Messrs. John Russell and Co, have resumed work at the 

rices fixed by the company. In the er ree tube trade, 

owever, there in no indication of a termination of the strike. 

The Council of the Birmingham Chamber of Commerce have 
determined to memorialise the Premier to resume the negotiations 
suspended in 1881 for an international tary ag’ it, or, in 
the event of further inquiry being thought desirable, to appoint a 
Royal Commission to examine into the currency question, The 
same body have decided to place the following resolution upon the 

rogramme for the Con of Chambers of C ce of the 
Empire, to be held at the Colonial Exhibition on July 6th and 7th: 
—‘‘ That it is desirable to promote the federation of the Empire 
by the selection of eminent men from the various colonies and 
dependencies of Great Britain to represent their respective coun- 
tries in the Imperial Parliament,” 

















NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchestcr.—It is still the same monotonous report—no im- 
provement either in prices or demand, with nothing encouraging in 
the prospects for the immediate future. If there is any change at 
all in the condition of the iron trade in this district, it is certainly 
not for the better; if anything, the excessively low cutting in 
prices to which some sellers have resorted to recently to secure 
orders, has tended to disorganise the market by stimulating 
amongst buyers notions as to prices on such a, depreciated basis 
that very few makers would at all willing even to entertain. 
The result has been that buyers have shown even less disposition 
to give out orders, whilst some makers, recognising the futility of 
attempting to follow buyers in their constantly receding ideas as to 

rices, have at length resolved to make a firm stand against any 
Cates concessions. There are, however, sellers who still show a 
susceptibility to pressure when . pe have actual orders to place, 
and although prices are nominally without alteration, there is 9 
continued weak tone in the market both as regards pig and manu- 
fact iron, 

There was very little inquiry of any description stirring on the 
Manchester iron market on Tuesday, and the actual transactions 
recorded were extremely small. For Lancashire brands of pig iron 
makers still quote 37s. for forge and 37s. 6d. for foundry, less 24, 
delivered equal to Manchester, but for open sales they are, on the 
basis of these figures, completely cut out by the low-priced district 
brands offering in this market, and transactions in local makes of 
pig iron are confined to occasional small lots sold to regular 
customers, In Derbyshire irons there seems to be a tendency 
towards weakness following upon the extremely low price at which 
one brand has for a few.weeks past been offering here, and in 
Lincolnshire iron very low figures are also mentioned in the open 
market. The minimum actual selling price which is openl, ygreont 
in the market remains, however, at about 35s. 6d., less 25, for 
No. 4 forge, delivered equal to Manchester, with one or two 
makers’ prices at about 1s, ton above this figure. Outside 
brands remain much about the same in price as last quoted, but 
both Scotch and North of England iron can be bought here at quite 
as low prices as ever, notwithstanding the somewhat firmer tone 
reported from Glasgow and Middlesbrough. 


do not find any reflex in this market of the improvement | land 


reported in some districts in the hematite trade. Buyers here are 
not putting forward any increased weight of business, and where 
orders are to be got the prices obtainable are no better. Buyers 
could still place orders at about 49s, 6d. for Lancashire and 50s, 6d. 
for Cumberland, No. 3 foundry qualities, less 24 per cent., 
delivered into the Manchester district, although in some instances 
quotations are about 1s. per ton above these figures. se 

The manufactured iron trade remains in a st t condition 
throughout. Trade is no worse, and in some instances the orders 

iven out are reported to be, if anything, rather heavier in weight, 
ut the forges generally throughout this district are still very 
badly off for work, and the prices at which business is at all prac- 
ticable are extremely low. The minimum quoted figures for deli- 
very into the Manchester district remain at £4 17s. 6d. to £5 for 
bars, £5 7s. 6d. for hoops, and £6 10s, for sheets, but where there 
are orders for prompt, specification to be got there are needy sellers 
who would be prepared with some concession to meet buyers if only 
to get work to keep their forges going. ' hai 
ere there a rather more hopeful tone seems to prevail in 
some branches of the engineeri e, but I do not find that there 
is any improvement gen 'y, and the returns which I quoted 
last week from the reports of the Trades Union Societies as to the 
lessened number of men out of employment have been received 
with some surprise amongst the oy Son of the engineering 
branches of industry with whom I have come in contact, There is 
certainly no increased weight of actually new work gi out to 
warrant any appreciably increased demand for labour, and where 
better employment for the men has been found it is probably on 
small, od jobs that are frequently given out with the close of the 
winter, but which do not indicate any increased activity in the 
general trade. ; 

The Manchester Association of Engineers have once a year.an 
excursion to some engineering centre of interest within accessible 
distance, and this year the well-known works of Messrs, 

Sons, and Co,, at Gainsborough, were thrown open to the members 
for inspection. The excursion was the most numerous that has 
yet been organised by the Society, about 120 members availing 
themselves of the opportunity, on Monday last, of visiting Messrs. 
Marshalls’ works, and they were, very generously entertained at 
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dinner and tea by Messrs. J. and H. D. Marshall. It would be 
impossible in the brief of these ‘* Notes” to enter into any 
detailed description of the extensive works at Gainsborough, 
where, as agricultural engineers, the Messrs. Marshall have built 
up one of the largest and most completely fitted-up establishments 
of their kind in the county; and I can do no more than touch 
briefly upon one or two of the main features which chiefly attracted 
the attention of. the members of the Association. visitors 
were conducted by Messrs. James and Henry D. Marshall through 
the various departments of the works, and their extensive 
character was a surprise to all who had not previously an 
opportunity of inspecting them. The works themselves occupy 
an area of sixteen acres, of which nearly twelve acres are covered 
in by the various shops; and although nearly three hours was 
devoted to the visit, the time was barely sufficient for even the 
most cursory inspection. Perhaps the feature which, next to the 
extensive cliaracter of the establishment, most impressed the 
visitors was the orderly arrangement of the various operations 
carried on throughout the works, which have been designed 
throughout to ise labour to the fullest extent, the work, as 
far as possible, always moving forward in the various stages of 
rogress, and the parts seldom traversing the same ground twice. 
he different branches of the manufacture of stationary and 
engines and boilers, agricultural machinery, corn mill and 
tea machinery were all seen in full operation, and there was but 
one opinion as to the general high-class character of the work 
turned out, the excellent finish of the boilers being especially 
noticeable. The modern character of the plant throughout the 
works, which have been fitted with the most approved tools and 
machinery for economising the cost of production, was also a 
feature which attracted general notice, and the visit all through 
was one of very great interest to the members of the Association. 
bringing the day’s ings to a close, Mr. Jas. Marshall proposed 
success to the Manchester Association of Engineers, coupling with 
it the name of their president, Mr. Ald. Bailey. They had, he 
said, felt a considerable amount of diffidence in inviting so impor- 
tant a representative association of engineers from Lancashire, 
which they considered the cradle of engineering. The trade 
depression which had been passing over England, and, indeed, one 
half the world, had affected agricultural engineering to a very 
material extent, There was, perhaps, some chance of this being 
dified in the i diate future, but he could see no very good 
times in store for them for a considerable period to come. In their 
works they had found one of the absolute necessities of the times 
was the cheapening of production, and with this end in view they 
had organised their labour and their plant to produce their goods 
on the most economical principles possible. In carrying out that 
work they had been indebted to many of the able engineers they 
saw around them that day, and they felt that their thanks were due 
to them for the great assistance they had received in fitting their 
works with labour-saving appliances and special machine tools 
for various classes of work. Mr. Hy. D. Marshall, having 
cordially seconded the proposal, Mr. Ald. Bailey, in respond- 
ing, expressed the pleasure which all the members had felt 
in visiting the splendid engineering works which had been so un- 
reservedly thrown open to them that day. As bad trade had been 
mentioned by Mr, James Marshall, he might just remark that it 
was perhaps not quite so much what they called bad trade as the 
ine » the enormous, power of distribution which had been 
brought into existence the engineer, that was responsible for 
the bad times they been passing through. It was because 
everything was cheaper that times were bad, and because of the 
mechanical] ‘inventions contributed by the engineers of the world 
the merchants of the world were suffering. No doubt the people 
of the world were living under better conditions because of what 
the engi had done. It was, however, hard for the capitalists, 
although it might be better for the world; but if there was any 
blame for-bad trade he thought it must rest on the engineer, 
because of the work he had done. The wealth and the food of the 
world were, however, now spread so rapidly, that there would never 
again be a dearth over any particular region, and they had had no 
famines in recent times except where the locomotive and the 
resources of the engineer had not been brought in to assist in the food 
distribution. In going through Messrs. Marshalls’ works he had been 
delighted to find the names of so many of their members on the tools 
and machinery they had seen in the different shops for the lessening 
of labour. He might say that Manchester was the birthplace of 
leisure, because it was by means of the tools made there they 
were enabled to work only fifty-four hours, and perhaps, as they 
got still more civilised, they might work only forty-eight per week, 
which was quite enough for any man, especially if he had to work 
with his head. A vote of thanks to Messrs. Marshall was, on 
the motion of Mr. M. S. Ashbury, C.E., supported by Mr. John 
Craven, Mr. Alderman Buckley, Mr. Councillor Asquith, and the 
Rev. Canon Hodgkinson, unanimously passed, and the proceedings 
then closed. 

The coal trade remains dull throughout, with all descriptions of 
fuel for iron making and steam purposes plentiful in the market 
and very low in price. The tendency in the market is downwards, 
and it is not improbable that. with the close of the month there 
may, in the Manchester district, be reduction both in prices and 
wages. 

Barrow.—A better tone is reported in the hematite pig iron 
trade, but the actual trade done is not commensurate with the 
general improvement noticed in the demand and in the require- 
ments of consumers. Makers in this district have booked them- 
selves forward up to the end of August, and are slow to enter into 
any further sales at present prices. They are firm in maintaining 
42s, per ton as the sale price of mixed ls of Bessemer iron net 
at works, and 41s, for No. 3 forge and Looks iron, The Cumber- 
makers have been selling more cheaply, and needy sellers have 
pulled down prices somewhat, but the general disposition of trade 
is one of firmness, and it is probable that prices will not only be 
fully maintained, but the improved demand which is now experi- 
enced from America. and elsewhere will help to raise prices 
to a still higher point. The stocks of iron held in Fur- 
ness were reduced some time ago to nil, but at Carn- 
forth and at Whitehaven very large stocks are held, while 
again at Millom they are very low. The district generally shows 
that rather less than two-thirds of the furnaces are in blast, but at 
Barrow ten out of fourteen furnaces are blowing, and it is probable 
others will be put in blast if the demand continues. In Cumber- 
land during the past fortnight two furnaces which have been out 
of blast some time were relighted. The aggregate output of the 
district represents about 26,000 tons per week. There is a better 
outlook in the United States, and large sales of iron ore, pig iron, 
and blooms, may be looked forward to. Steel makers are busily 
employed in all departments except one. There is a good demand 
for steel rails, and makers are not only fully employed in this 
department, but they have orders in hand which will keep them 
employed for something like ten weeks. Prices are steady at 
£3 15s., and buyers are endeavouring to secure still lower rates. 
Tin-plate bars in full demand, but ship steel is very quiet. Ship- 
builders are likely to secure one or two small orders, but the 
trade generally is quiet. Engineers, boiler-makers, and iron- 
founders are doing a very quiet business indeed, and there is only 
a temporary activity observable in the marine department. Iron 
ore quiet. Coal and coke steady. Shipping better empioyed. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland pig iron trade is still in an almost lifeless con 
dition. There was a fair attendance at the market held at 
Middlesbrough on Tuesday last, but the busi 
actually transacted was quite unimportant. The leading firms 
decline to accept present rates, and indeed show little anxiety to 





| Sell at any price, as they believe they will shortly do better, seeing 
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that shipments are improving. Merchants are not selling m 

but they do not ey Oe 

“ee prompt delivery. For forward delivery they quote 
per ton. 

Warrants are offered at 29s. 9d. ton, but there is no demand, 
and buyers are scarcely. to be fi even at 29s. 3d. per ton. 
tale back te nee 9 i nonce ns 
rapidly, at Middlesbroug! lasgow. i 
they hold 236,378 tons, which is an i 
week. At Glasgow their stock on 
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prices 
bridge plates £4 12s. 6d. per ton at makers’ works, 
discoun 


less 
t. Angles are £4 5s. per ton, and common bars £ 
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demand for the produce of the collieri 
. The annual meeting of the Northumberland Miners’ Union was 
held on the 24th inst. at Newcastle ; the principal item in the pro- 
ceedings of public interest was the re-appointment of Mr. T. Burt, 
M.P., as secretary. It would appear that the honourable member 
is able to find time to carry on the business of a trades union, 
sein stein te Meguiinesintony duties. Not all of his con- 
ates mane Thy ae ee See ae ee ae ee ee 
paying him, for a motion was submitted to meeting, proposing 
a considerable reduction in his salary. The majority, however, 
showed when they rejected the motion that they think @ good 
secretary worth a good salary. 

It would appear that the promised works for the defence of the 
ce eee ae naka An 
of men are engaged at the Trow near South Shields. 
are excavating a pit for the foundations necessary for 
position a modern Woolwich i i 
range. 
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anticipated, inasmuch as 
must have equally aff both of these 
ob outatinidiy be olensh hg Sle eshaene 
sliding scale in force in the manufactured iron 
of England. 

A strike commenced at the engine works of Messrs. 
and Co., of on the 24th inst., 
given notice of a reduction of wages. 
make some concession, but not to agree exact] 
terms. It is thought that an arrangement wi 
long, but for the moment work is mostly suspended. 
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THE SHEFFIELD DISTRICT. 


Messrs. Ward and Payne, edge tool and sheep shear manu- 
facturers, are meeting with stubborn resistance in their demands 
for a reduction of wages to the extent of 15 per cent., or a revision 
of labour arrangements. On Wednesday night the firm were 
rattened, and though the rattener was 
wheel-bands, he got clear off. 
man, evidently aware of the fact, 
the police have not been able to find him. a Thurs- 
day, the premises of the firm were attacked by a crowd numbering 
some people, the idea being that German grinders were inside, 
and the crowd expressed their intention of waiting for the foreigners 
and “smashing” them. There were no Germans in the works, 
and the crowd contented itself with smashing the windows. The 
firm state that they will not be intimidated from the course they 
consider necessary to retain their markets. —— i 

adoption of the principle of division of labour, and they mean to 
have it—by their own for preference ; if not by them, 
by German Jabour, which they will import for the a. 

Wages reductions are not confined to iron and steel production. 
In the Rotherham district, six miles off, a large business is done in 
earthenware. The workmen employed at the potteries are asked 
to concede a fall of about 10 per cent., which has been rendered 
necessary, it is stated, by similar action having been taken in Staf- 
fordshire houses ; 300 to 400 men are affected by the demand. 

Messrs. James and Robinson, a Sheftield firm, have patented 
what they consider an important improvement in bicycles and 
tricycles. It consists of a spring boxed head, which removes, as 
far as is mechanically possible, all vibration and jumping. The 
spring is conical, resembles . ey aoe in miniature, and 
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» and 740 tons to Italy. 

warrant market on Friday at 38s. 44d. 
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reduction of wages. But the action of 
a sign of the times, and itis intimated 
ing put out at other works, 
@ good business in the manufacture 
the steel branch is rapidly 


New South Wales. 

Within the last few weeks several of the engineering firms 

in Glasgow and neighbourhood have been the necessity of 

discharging a number of their workmen and placing the rest on 
tim 


e. 
le ee ena Oy eRe ES Eh ok 
some improvement be obtained in prices 
would not be much reason to complain. At present, however, 
impossible. The past week's shipments embrace 25,739 
tons at Glasgow, 4683 at Greenock, 3449 at a ae at 
5845 at Troon, 18,704 at Burntisland, and 13,752 at Grangemou 
There is no movement of consequence at present among the 
obtaining steady employment, and the more 
intelligent amongst the men must be convinced that at present 
there is no chance of obtaining higher wages. 
The launches from Clyde shipyards in the 
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ten vessels, of an aggregate tonnage of 8640. of these were 
steel steamers or yachts, representing 7490 tons, and the other two 
were iron saili i mfp et mebened g vee | of steel 
being used in is now becoming m than that 
of iron. a eee eee Bell, 

and M‘Lelland, of Glasgow, to Messrs. D. W. Henderson 
and Co., also of Glasgow, to construct two first-class steel cargo 








renders saddle springs, springs, and rubber| I Am told of no less than sixteen candidates for the position of 
appliances. The swings on the spring, and the machine can | H.M. of Mines, vacant the death of Mr. Wales. 
be ridden on i i ales was the first inspector 


any road along which a carriage on springs can be 

driven, whilst it is further claimed that, by its use, additional 

power is obtained, with greater ease in ascent and safety in descent, 
and the wear of the machine reduced to one-half. 

A new eee entitled & “Grip,” - field, sot ia = by 

&@ company, with premises in West-street, She’ is shown 

for the first time at the Sportaman’s Exhibition, London. The 


objects of the shoe are to prevent all slipping, and the consequent 





a ee manager at 
by a sudden and fatal illness, the northern 
rgan has also just lost its coroner, Mr. Thos. 
Williams, who had been associated with the inspector in most of 
the t colliery accidents. 

coal trade is certainly better this week. Last week's 
exports showed an improvement of 20,000 tons, and this has been 








sustained. Coalowners are to entertain a belief in the 

improvement, although the week before last some falling off was 

and, I am told, have decided to fight against the pres. 

sure brought to bear in keeping price down. Some coalowners, who 

time only worked the 4ft., and were generally 1s. ahead of 

other coalowners, still maintain a commendable firmness in quota- 

tions. ae eee Saas is 9s. 3d., and they get this, The 

sae ge pour moe ne ly is 7s, 6d., ee to 9s. All 

sorts prices prevail, figures being wor! harmony with 
necessity, or not, of prompt clearances. 

It will take some time, even if the improving tone continues, 
for coalowners to recover from the long depression they have 
experienced, It is remarkable that so few bad results have come 
to the front—a proof that the majority of coal are subst 
tial, and able to weather the storms which seem inseparable from 
nr Bee the coal trade. I regret to note a strike in the 
patent trade, The various com; in the Cardiff district 
—Crown Preserved, Cambrian Star pany, and Anchor Com- 
pany—have sought to enforce a slight reduction in loading rates at 
the docks, and this the men resist. Matters looked serious on 
of an outbreak, and a resort to physical force; but at the 
time of my despatch there are more hopeful signs. Two large 
steamers were loaded by employing the men of the works and from 
mene hee an effort made baat ond ey on was 
isted, the men being intercep' sen’ . good cargo 
of 725 tons left last week for Oran, 

An industry associated closely with coal—that of pitwood—is 

i to suffer severely. A common figure in the moderately 
— — - 18s, to 20s., but present quotations vary only from 


There is a lull of expectancy in the steel trade, and men are 
anxious to see what next week will bring forth, all centracts termi- 
nating on the 3lst of May at the whole of the works, It is feared 
that a reduction is inevitable, there being no change in the con- 
dition of things. Rails are being sold for £3 10s., but I am assured 
by a competent authority that they are not made for that figure. 

two ends are made to meet by getting a little better figure 

for home supplies and small quantities. One of princi 
features of the steel trade at present is the steel bar make for tin- 
and large quantities of these are turned out. It is 
isfactory to note that Cyfarthfa is tolerably well employed on 
and is turning out a bar that is certainly of the Al class, and 
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Among ' these 
abroad are 2300 tons to Russia, | is much approved of. 


There is not much said about steel sleepers for home railways at 

t. The fact is that railways are in a depressed state, returns 

ing very small, and, until there is a revival, renewals and all 
expenditure will be kept low. 

Taff Vale shares keep at 222, Swansea quotations for Dowlais 
bar are given at £5, angles £6; colliery rails were £5. 

A new company has formed by capitalists to reopen the tin- 
plate works at Ystalyfera. This is ted as a good sign; but 
what shall be said of the Gadlys Aberdare Works, a compact place, 
in a neighbourhood where labour is cheap, being put up for sale 
and wi wn again—‘‘ no buyers”? t the ain, eed took 
week, there was a clearance of the “ a. 7 

t the 
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this 

and it is to be hoped, for the good of 

works will soon find a purchaser. There is an abundance of tin 
large sales are effected, prices being 


to represent the district. 

Coal was struck at Llansamlet this week, on the property of Mr, 
A. Thomas. 

Some mineral properties in the Ogmore Valley are for sale, 








LAUNCHES AND TRIAL TRIPS. 


On the 21st inst, Mr. Skelton launched at Millwall a small pas- 

omueee tinea, for service on the river Quadalquiver. The vessel 
is 60ft. by 10ft. by 5ft., and is built of Siemens steel, decked all 
passenger cabins at each end and a wood awning above, 
engines are compound surface condensing, 7}in. and 12in. by 
3 return tube boiler of steel, made by Messrs. J. J. Seekings 
Co., of Gloucester. The vessel was launched with steam up, 
immediately ran a very successful trial trip, the speed attained 
aommadtion per hour. It has been built to the order of Mr, 
hite, of Seville, to which port she will steam out in the course 
of a few days. 


_ Afine steamer for the Wilson Line, the El Dorado, to be engaged 


over with 
The 
9in. 


ond 
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in the N epee and service, was launched from 
Earl’es and Engineering Company’s Yard at Hull on 
Saturday last. The vessel has been built to replace the steamer 


El Dorado, sold at the beginning of the present war to the Greek 
Government, for an armed cruiser and d tch vessel. She is 
250ft. long, 33ft. beam, and 23ft. Yin. depth of hold, She is on 
very fine lines, to enable her to attain a rate of Her 
large saloon will acoommodate 80 passengers, and be most 
fitted ; and in every part of the ship the electric light 
will be used. The vessel has been built in several watertight com- 
partments, and is exceptionally strong. 
Psy a t, was Seated last week 
y ° ° riton, engineer shipbuilder, 
The is a sister-ship to the Catherine, Newcastle, 
» lately built the same firm, Her length 
beam, 19ft.; depth, 10ft. 6in. She has compound 
surface condensing engines, the cylinders of which are 14in. and 
26in., and 18in, stroke. Her gross tonnage is 113, and her ° 
tered tonnage 61. She is classed 100A at Lloyd’s, and both 
and engines have been built under their special survey, 








Tuer French Navy.—Le Journal des Débats, May 12th, has a 
el Charsnes. 


torpedo boats. Eventually the conclusion is arrived at that the 
most ing power for a nation to develope is a great fleet of 
boats and — in order to prey Be pos the com- 
merce of an enemy. is applies in full force only, of course, when 
that enemy is England. This has been dwelt upon before now in 
Tue EnGinger. Sir N. Barnaby’s “ Forecast,” read at the U.S. 
Institution, first called attention powerfully to this ques' and 
its im can hardly be overrated. vessels contem 
could be quickly built, and it is most necessary to be to 
meet them. is provision might perhaps be made by supplying 
our merchant ships with great num of quick-firing anti- 
torpedo boat” machine-guns, A sufficient —but that would 
an enormous one—would make the v contemplated 
to such quick destruction that it might fairly meet the case. ‘ 
sibly also some vessels of greater speed and power than the 
enemy’s boats t also be needed. This would gradually destroy 
the special character of the scheme by ever calling for and 
larger vessels, ought to be well prepared and ahead of 
other nations in * mosquito” warfare; she ought now to be 
alive to it, and far beyond her present tion in the matter. 


This brief review, it seems to us, might ost have been written 
in the interests of Messrs, White, — t, and 
others, We may say then that it has taken this shape without 


the least intention that it sliould do'so, 
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NEW COMPANIES. sep et eee se Eee THE PATENT JOURNAL. Oa, Fimeanus and thelr’ Oanenipees, 0. Well, 
— agreement OF the Sait, boca a Condensed from weeps Of Ce aminenne of) ee ©. Wells, London. 
THE following companies have just been regis- | Safety Hydraulic Cartridge Syndicate, Limi a. Onsdanen: 0. We 
tered :— of the one and Gran Fen Peking ope | plications for Letters Patent. . Cig ag Om te Wootty or Frsrovs 
Southgate Engineering Company, Limited. sen! company, of whe parent ny ve been ‘‘communicated” the ‘aBRIO, H. 
This om y was red on the 18th t Sialsanes “name an 
ith a ca \ shares, carry 
ba b as spechaalal on oe = 
i -makers an 
peg mom Ree pt i ae eee 


A. Wright, The Crescen 
D. G. Brown, 160, 
vu, W. 
Ww. 8. ad 
clock: 
en 


Shares. 
Sydenham ponte 
i, inglai-oad clerk 
"Faliands road, Kentish. ‘own, 
Ww. William- “street, ‘merchant 
+> Bak, 2 , | Buaferows lank ' <i ; 
Registered without special broereag 


Self- Winding and ew Clock Company, 


ee 


This company n acquire and work the 
letters patent No.1 15, , dated 25th November, 
1885, for improvements in clocks, and apparatus 
for actuating or contro the same by elec- 
tricity; and also No. 7548, dated the 20th June, 
1885, for ‘‘ improvements in synchronisers for 
clocks,” the inventions of Chester Henry Pond, 
of Brooklyn, New York. It was registered on the 
19th inst. with a capital of £100,000, in £1 thares. 
The subscribers are :— 


J. = A. p Senetegene, © 88, James-street, Bucking- 


ham-ga' 
J. Lat Saudeman, sed Chesham-street, 8. W, ‘secre- 
to a compan, 
w.d . ig be E45 os Baitaont ste -street . 
y' yon, re, 
W. Leatham _ t, 118, Loodonhall.street, ‘mer- 


< A. Lund, 49, ; Cornhill, watch manufacturer |. 
Ga. ‘Nottage Colling _ road, 8.W., 


ee ee 


een tt 
The subscribers are to appoint the first deortem. 
The number is not to be less than three nor more 
than seven; qualification, 200 shares; remunera- 
tion, £500 per annum, and a further sum equal to 
10 percent. of the amount divided amongst the 
members in excess of 10 per cent, per annum, 


Cudlip and Sons, Limited. 

Upon terms of an agreement of the 17th inst. 
this company pro to purchase from Mr. 
Joseph Stevens Cudlip the business of paper 
manufacturer and merchant, carried on at the 
Brook Paper Mills, Little Eaton, Derby. It was 
———, = the 19th ~? with a capital of 
£25,000, £5 shares. The consideration is 
£13,500 in x" 4 paid _ £3000 in 
debentures, bearing 5 per cent. per annum interest, 
and £3512 15s, 8d. in cash. The subscribers are :— 





~ 


*J. 8. a Little Eaton, re ae manu- 


facture: 1 
*E. G. Hig hton, Clapham Park 1 
% Ae Sang Pp, jun., Little "ton, ai manu- 


J. B. Cudlip, Clapham Park ve 

A. Weeder, Frattle Eaton, salesman . 

T. Coleman, Little Eaton, engineer ee 

J. a. Naisley, Little Eaton, papermaker ‘ 
The number of directors is not to be lees than 

two nor more than five; qualification, one share ; 

the first are the subscribers denoted by an asterisk ; 

the company in general meeting determine 

remuneration. 


tt tt et tt 





Gasking Patent Driving Belt and Leather 
Company, Limi 
Upon terms of an ay apo of the 4th inst. 
this compan the various 
tent ut Mr Alfred Joba Gasking, of Lime 
, Essex-road, Enfield, for the manufacture 
at be bands or chains f. for the transmission of a 
was registered on the 14th inst. with a ca) 
of "0,00, in full slates ae 
ully 
cash, The subscribers are :— 


) 
J. Aldewinckle, 18, Hosier-lane, E.C., manu- 
silveremith 
D. Gilsenon, Sydney-road, Enfield, road surveyor 
J. Chave Cox, 50, Claremou t-road, eng 
woollen merchant's 8 agent 
8. ane -atreet, Birmingham, flour 


Fr. Maberley, “Hunter's lane, ‘Birmingham, 


G. aaeer, Tr Ook ‘Colmore-road, Birmingham, con- 
J. ‘Aldewinekle, “ti Basinghall-street, manu- 
facturer s agent 
The number of directors ia net to be lees than 
three nor more than seven; qualification, ten 
=, — of - lations F Table A are 
p e vendor appoin managi 
director at a salary of £41 13s, 4d. per month. - 


Great Grimsby Incorporated Chamber of Com- 
merce and Shipping. 

This association was registered on the 15th inst. 
as @ company, limited by guarantee to £5 each 
member, for the promotion of the trade, com- 
— ero, shiping and manufactures of Great 

the home, colonial, and : 
trade of of the United Kingdom 
“limited” is omitted by of Trade 
. The subscribers are :— 





1 
1 
1 
1 
1 
1 
1 


* ew mg 
B,J. Ayre, @ Gomm, ima shiping port caestees 
Mi Smethurst, Grimsby, smack owner. 
D. H. Bunz, , merchant and consul, 
The management will be vested in a council of 
twenty-seven elected members. 





Macnab Patent Water Cartridge Company, 
Limited. 


to acquire and work 

the patent rights of Mr. James for ‘ im- 
ements in getting ‘coal and other minerals, 
lasting or disin ting rock, and in the appa- 
peed ze cues of which 


(rp. I D. 1870) 3 No. ee its It wa  regiateaed on the 





122 Budd, 121, Shooter’s-hill-road, 8.E., book- 

0. scligeerkins, B Endymion-road, “Brixton, ac- 

c. H. ae 31, Oxford-road, Finsbury ‘Park, 
d writer 


shorthan 
hoe =. remaster ayn ge 
G. W. Ruffe, F.R.M.8., 131, ‘Blackfriars-road, 
iver on © 60" Ce. on: .90c ek? coal) dase nO 
w. £. Caulfield, 73, Ferndale-road, a 
B Goce. 36, W f -road, Kennington, “law 
student... 
The number of “ Gteccters is not to be lees then 
three nor more than seven; the subscribers are 


- -§ +-F — SS 


to appoint the first and act ad interim; qualifica- 
tion for subsequent directors 50 fully ‘pai shares, 
One-tenth of the divisible profits of the company 


(provided such profits do not exceed £50,000 in 
y- a one year, in which case the fixed sum of 

£5000) , in each year, be divided amongst the 
members of the board. 


London and Manchester Contract Corporation, 
Limited. 


This company proposes to acquire and carry 
out contracts for public and other works, to act 
as patent agents, to buy, sell, and otherwise deal 
with real and personal p , and to transact 
business as bankers, merchants, financial, estate, 
and general | agents, or as stock, share, bill, or 

po pode , Or as Le : » founders, and 
originators companies, &c. It was registe 
on the 15th inst. with a capital of £20,000, in £5 
shares. The subscribers are:— 


J. Norris Cooper, Ardwick, commission agent . i 
‘ Duckwoith, West Gorton, cummissi.n n agent. 1 
J. Coope, Prestwich, teacher of music . ° 1 

J. Hirst, Ardwick, bookkeeper 1 
1 

1 

1 





z. an 68, cv James- ratreet, “Manchester, 
maker . 
B. WEitehen, 380, Cross-street, Manchester, sur- 


Ww. Wilson Ark hi Bro nto lant » M 
sateen Arkwright, t vel mene an 
The number of Seestess is ast to be dee than 
three nor more than seven; qualification, 100 
shares; the subscribers are to appoint the first; 
remuneration, £3 3s, each per meeting. 


Nevada Nickel and Cobalt Company, Limited. 

This company was registered on the 15th inst. 
with a capital of £250,000, in £1 shares, to acquire, 
work, and develope’ nickel and cobalt mines 
located in the Table Mountain Mining District, 
Churchill County, Nevada, U.S.A. The sub- 


scribers are :— 
Shares. 
Buz'ey, 73, Wool Exchange, agent .. 
ii. J. Cunningham sy hoe nae =~ ‘agent 
C, M. Thomas M.E., 7, Jeffrey’s-square, EC. 
J. a Cc. Callingham, 28, age teagan W., 
R Be Fastnedge, 2, East India. -avenue, | ‘mer- 
T. °. "0. Parker, 81, Shaftesbury. road, N, 
countant 
J. J. Munden, “99° * Church-road, De Beauvoir- 
square, merchant oe 
The number of disasters ta net to te ry than 
three nor more than five; the subscribers are to 
appoint the first and act ad interim ; ; the directors 
(other than the aataing director) will be entitled 
to £1000 per annum, @ further sum equal to 
£5 cent. upon the surplus divisible profits in 
each year, after payment of 10 per cent. per 
annum upon the share capital. 


eet et 





a Export Company, Limited. 
This company was registered on the 15th inst. 

with a capital of mpg ot in £10 shares, to 
the of freezing, a and 
meat, carried on by Messrs. Gray, Dawes, 
r,s at or near Bowen, in North Queensland, 
= the freehold and leasehold properties, machi- 
with, det + and — used in Becerenpe there- 
he purchase is regulated by an unregis- 
Scaluqmend of the 6th inst. The subscribers 
ree Shares 

“= Robert Burnett, Bart., Leys, Crathes, Aber- 





to a com 

J. ‘Senort 2, Suffoll-lane, accountant . 

The number of directors is not to be less than 
three nor more than seven; qualification, £500 in 
shares or stock; the cn are the subscribers 
denoted by an asterisk and Mr. George Suther- 
land Mackenzie. The remuneration of the board 
will be fixed at the first general meeting of the 
shareholders, 


Castillon (Pyrenecs) Mining Company, Limited. 
Upon terms of an agreement of the 12th inst. 


*F. yocenlan ya Prince’s-square, W., landowner in . 
G. Renshaw, 2, Suffolk ‘lane, solicitor .. 2.1 

é A. Bi Brand, Bedford-h il House, a mer- : 
R. Paul, 8, “Tenterden-street, merchant’ os 1 
A. W. W. Macfarlane, — Streatham, ‘ 
ty 





thin on company proposes to acquire certain 

silver-lead, oa e~ —_ situate in = — 

dissement of St. Girons, department o 

—— It was on the 14th inst. 4 
-pogdnsry , in £1 shares, 10,000 of which 
are 10 per erence shares. The purchase 

prints eboney c £49,998 in fully-paid 


shares and £2600 in fully-paid preference shares. 
The subscribers are :— 


A. Long Jeffree, 14, Great Winchester prupe con- 
tractor « 


by pat St. Marazion, Corn’ wall, engineer | h 
Bolton, 20, Great St. Helen’s, chartered ac- 


countan' 
J. Cockburn, ui, Heathcote-street, ‘Mecklenburg: 
uare 


Greenip, 3 and 2, ‘George-street solicitor. . 
y Ww. "Viebuw” 5, Nicholas-lane, eee con- 
J. Walker, Hainhault House, Croydon .. 1. : 
Tn lieu of special articles of association, Table A 
of the Companies’ Act, 1862, will apply to the com- 
pany. 


aioe lL otlond — al 





of the communica’ party are 
printed in italics. _ 
18th May, 1886. 
6632. Gunpowper, T. a eR Libbrecht, Belgium.) 
6633, VeLocipepes, &c., F. J. H. Axford, Salisbury. 
6634. TusEs, SPooLs, Bossrns, &e., 8. Wilson, Man- 


6685, METALLIC Fences, J. A. Cooper, France. 

6636. STOPPERING es, J. Greaves, Oldham. 
= Mera.uic Fenogs, J. A. 

Prerarina TEXTILE eee A. Dronsfield, 


spuanchostr: Exores, G. and E. Ashworth, Man 
ARDING . 
chester. 


6640. Warer-cLosets, &c., J. Shanks, G! 
6641. Rearine Birps, W. . Hillier, Naloworih 
6642, ee Maaic Apveatiser, M. W. Utting, 


6643. TaPPInG Casxs, &c., C. King, Leicester. 

6644, Sirent Rev ZT x, J. And 
Newcastle-on-Tyne. 

== Enps for Braces, &c., P. A. Martin, Birming- 


6646, Cosine ELecrric Circuits, J. Enright, London. 
6647. Gas, E. Mansfie! Manches' 
6648, CLEANING aoa. POLISHING ‘TINNED, &c., PLaTEs, 





J. eater. 

6649. ScREW PRope.uxas, C. Hoehle, London. 

6050. FaciLitatinc Swrina, H. Hart, Glasgow. 

6651. Reconpasa the Notas, Psxpais, and SToPs 
Puayep or AcTUATED in Keyep INSTRUMENTS, W. H. 
H. Muir, London. 

6652. Provan Coutters, C. Downing, Sheffield. 

6653. RippLes for Makino Bricks, &c., J. Higson, 
London. 

6654. STEAM-JACKETTED Te w. Soe, kes London. 

6655. TyPE-writers, D. K. Kempster and J. H. 
Currier, London. 

6656. Laprgs’ SHOULDER Brace and Bust Supporter, 
A. E. Stout, London. 

6657. Box NAiLine Macuines, H. J. Allison.—(W. S. 
Doig, United States.) 

6658. CooLino Beer, &c., J. Lith, Gl 4 

6659. ADJUSTMENT of Bact or KOLLER BeaRtnos, J. 
Jackson, London. 

6660. StegrinG Gear for NavicaBLe Vessers, H. F. 
Muovre, Liv 

6661. WorkING RatLway, &c., Pornts and Sionazs, J. 
Hill, West Croydon. 

ba Wie Resim Macuines, J. L. Wells, London. 

. Hypravtic Door SPRINGS and Cuecks, J. J. 

ba am London. 

6664. EXPLosive Compounps, H. Schéneweg, London. 

6065. AuToMaTic LuBRicaTING APPaRaTus, RB. Hoff- 
mann, don. 

6606. APPaRaTUs for Exuisitinc Maps, Picrurgs, &c., 
8. Connolly, London. 

6067. FasTeninc Buiinps, &c., to Rotters, G R. 
McDonald, Londun. 

6668. ‘TREATING LeaTuer Souies, A. J. Boult.—(G. 2. 

Kdsemodel, Germany. 

6609. Evecrric VaLves, W. 8. Johnson, London. 

670. OpzRaTING Gas ENGINES, L. H. Nash, Loudon. 

6671. TuBuLaR Coverincs of RUBBER, gos &c., for 
Wirxs, A. J. Boult.—{ W. D Grimshaw, United States.) 

6672. BuUCKLEs, T. Mitchell, London. 

6673. SMOKE-CONSUMING Furnaces, E. Fales, London. 

6674. OpgninG LatcHes or Locks of Scurrres, &c., A. 
J. Bouit.—{/. N. Rogers, United States. 
6675. JET Golscnaaan L. Schutte, Loudon. 
6676. Separatine or CoLLectina Dust, &c., 
Grain, J. Hi jbuttom and O. Stuart, Li 
6677. GRINDING MiLLs, A. J. Boult.— (B. Zz. Ponor, 
United States.) 

6678. ELecrric BELL, C. Herz, London. 

6679. MeTaLLIC Winp Musica Instruments, J. C. 
Mewburn.—(La Société A. Lecomte et Cie., France.) 

wy = for FouR-WHEELED CARRIAGES, J. Parr, 


jon. 
6681. Warrine Tram Rats, J. Prosser, London. 
6682. Spray Lamps, J. Lyle, Glasgow. 
6683. Furnace for Heatine Rivets, G. P. Thomson 
and H. Millar, Glasgow. 
W. E Cooke and F. Carter, 


w Hooks, &c., 
London. 
6685. PEN and Pencit Case or Hotper, &., G. H. 
Ellis, London. 


om 


6686. Senememn ef AconoL, &c., R. Jones, London. 

6687. Brushes, J. J. Ashburner, London. 

6638. Woop Paving, A. F. E. de St. Daimas, London. 

6689. Manuracrore of Brusues, J. Y. Juhnson.—(&. 
C. Fellows, United States. 

6690. Borne for Water, &c., by the Arp of ExLecrri- 
— R. Richards and H. R. Landon, Lundon. 

MANUFACTURING ROLLED Piate Gass, J. French 
pe J. Craig, 

6692, PREVENTING a of Ramtway Trarnys, C. 


6693. Toys, H. H. Lake. re.—(H. A. Plimpton, United 
states.) 
6694. KounpaBouts, T. Blinkhorn and W. 8. Key, 


London. 
6695. Wapinc Trousers, T. G. Douglas, Edinburgh. 
6696. PREPARATION of MEDICINAL Sxseeces from the 
Kava Puant, P. Joske, London. 
6697. Dynamo-ELectric Macsines, N. Glouchoff, 


London. 
6698. Manuracture of Cements and Puasters, L. 

White, London. 

Hanp Srrenots Tester, A. F. Martel and R. 
6700. UNIVERSAL CRAMP, H. Gregson, London. 
19th May, 1886. 

me Or-seep Cakes, J. Garrett and Son, 
6702. Or Fexepers, R. Ramsay, Durham. 
6703, AppaRaTts fur CLassiryinc Counts from which 

CLora is Mapg, H. B. Barlow.—(E Staub, Germany.) 
6704. DRILLING Macurxes, R. H. Read and 8. Strick- 

land, Tynemouth. 
6705. _ ATMOSPHERIC Gas-BuRNeERS, T. Fletcher, Man- 
o706. a for Fertinc Macuines, C. 8. Royle, 

iter. 

6707. oT. Maca for CLeaninG the Oursipg of Winpows, 
ort Courtixa Raitway Trucks, &c., T. Melvin, 
6709. onrrs for Metatiic Tuses, J. Wotherspoon, 
6710. od Inpicators, J. J. Bi 
6711. Locomotive CarRriacE, R. wh, York. 
6712. Fisuina Bart, H. Furnivall and J. 


Birmingham. 
6718, SHoP Seat, R. A. Holmes, Leeds. 
6714. MacuANisi of Hanp “Lea, L. E. Dubois, 
6715. Sorroasme Bicyrcies while at Rest, D. W. 
Dickson, London. 
6716. Peg ed Sracks, &c., W. H. Elphick and W. 


Da 
HOES ap a ethno solieay Glasgow. 


Rigby, 


6717. 
6718. Gas Enornas, R. 

6719. Points for Tramways, J. "inoatd, London. 

i » amar aae Fire Cooxine Raneg, J. “Tiston, 


6721. yo Lamps, 8. P. Thompson, London. 

6722, ADMINISTRATION of Dry MepicaTEep Vapour, W. 
H. Blenkinsop, London. 

7. DISINTEGRATING and PuLVERISING CHARCOAL, J. 


ort Water Morors, A.D. Cock, —_. 
6725. CuamBrns for Dryine Ciotus, W. T. Buxton, 





673 oo Laton Cases, H. Vaughan, Stafford- 
6732. TREATMENT of Sewace Stupor, T. H. Cobley, 


on. 

6733. WateR-ticht Doors in Sarps, G. A. Goodwin 
and W. F. How, London. 

6734, | eh fase md Apparatus, J. H. Greathead, 


on. 

6735. Retarninc CaRRiace Winpows at any Heron, 
A. C. Hattatt, 

6756. ExTRacTiNG O11 from Fisu, &., J. 8. Edwards, 


London. 

6787. Vatves and Vatve Gearine of Enoines, J. H. 
Street, London. 

6738. Execrric Lamps, J. W. Swan, London. 


6739. — of Zinc Biockxs from Nartore, E. 
6740. Fm for Measurine, &c., J. H. Fraser, 


on. 

6741. Or Lamps, M. Graetz, London. 

6742. Lamp WIcKs, M. Graetz, London. 

6748. Box Fasteners, G. Adier, Londun. 

6744. Gas-BoRNERS, &c., H. J. Haddan.—{J. Schiilie, 
Germany.) 

67 ae n ——_ and CrosHina Muts, H. J. Haddan.— 
7 46. ener HANDLE for WALKING- “STICKS, &c., 
C. Moore, London. 

6747. Inon Ores for the Manuracture of Sreet, A. 
M. Clark.—({La Société Anonyme des Produits "Chi- 
miques de St. Denrs, France ) 

6748. Horse Rovcs, H. W. Hooper, London. 

6749. SELF-acTING WINDOW-848B FasTEeNeR, G.Graham, 





ndvn. 
6750. Gas Furnaces, A. B. Cunningham, London. 


20th May, 1886. 
6751. 4 y= Rotuers in a “MAKING, &., Ma- 
cutnes, R. Bradshaw, Swin' 


6752. Gas GLope and Gas zee ; Beeson, T. Eaton, 
6753, ADVERTISING upon Postat Enve.opss, &., W. 
% on. 
6154. ANNYDROUS SutpHuric Acip, R. H. Wilson, 
urham. 


Di 

6755. Moutpine Doves, J. Melvin, Glasgow. 

6756. Doors to them to be Ovznen from the 
Pressure of a Crown, G. Walker, Glasy 

6757. sauna, for BaTHERS and Germann, "Wr. Auld, 
G 

6758. atic Mecnanism of Power Hammers, G. 

lossop, Sheffield. 

6759. Spapes and SHove.s, R. Wallwork, Manchester. 

6760. Mounrincs for Loom Tempies, W. Tarbotton, 

6761. Urznsit for Cicar, &c., Smoxine, D. L. Erain, 
London 


6762. Tenatune Corton Waste of LirnoocrsPHers, &c., 
C. O'Neill, Manchester. 

6763, Sap Iron and other Hawov.es, J. Hughes, Bir- 
mingham. 

764. Screw Stopper and Borrie Neck, 8. Bennett, 
8. E. Cooke, and W. Eccles, a 

6765. TaRcETs, Ww. 0. G U.8) 

6766. VaLve Gear for Steam pom lal &e., R. Rick. e, 





Glasgow. 
6767. SECTIONAL WARPING Muts, H. Stott, Halifax. 
768. Susp! &e., T: &c., W. Haneuck, 
London. 
6769. ComBINED WaTER Service and WasTe-PREVENT- 
1™NG VaLves, W. Ross, G iw. 
6770. Bott Rixc in Copper, Brass, or Iron, A D. 
Melsun and W. E. Addis, Birmingham. 
6771. Borers for Steam, &c., Purposes, C. E..Lee, 





London. 
6772. Macuine for CiippInc Garpgen Eposs, W. E. 
therham. 


Brooke, 

6773. Locxine Devices for Szcurtmye Ratzs to Fiss- 
PLaTsEs, &c., J. Hick.—{7. K. Beaumont, U.S.) 

6774. Toy Bui_pine BLocks, V. Loos, London. 

6775. Rinse Spimnnive and Dovsiine Macuines, 8. 
Brooks, London. 

6776. PLaninc Macuinrs, R. Oldham, J. Richards, 
and W. Potts, London. 

6777. Surets, W. 8. Finch, Liverpool. 

6778. SUSPENDING Sasues, &c., J. Waller, London. 

6779. Securine the Hanpzes to TaBLe Curuery, &e., 

kes, bheffield. 
6780. sg vee be Parer and other Puorocrapus, J. T 


Lo 

6781, RecEPractes for Pencits, W. Jones and T. Shef- 

field, London. 

6782. HicH-PREssORE and other Borirnrs, B. Harlow, 
London. 

6783. — Suvuttie-Boxes, &c., W. Longbottom, 


6784. Jormsinc Mertattic Pirss, R. H. Taunton, 
London. 


6785, PRINTING Press, J. Jordan, London. 

6786. GaLvanisine Sueet Merat, J. and T. L. Thomas 
and H. and E. W. Lewis, London. 

=. Apsustine the Back of an Arm-cHarr, R. H. 

Biveystock, London. 

6788. Presstinc Lock for Prusters’ Frames, M. 
Protaechko, London. 

ee Putiey or SHeave Buocks, &., G. Florence, 


can Tene te Drie, &c., C. Burnett, 
London. 
a Hoitpma tTaincs in Posrrion, F. Bennett, 
n. 
6792. OPEN-HEARTH nem, © F. 7 apa London. 


6793. EasEL-sTanD, R. Cross, Cre 
6794. FactuitaTine the oe ots a ARITHMETIC, &c., 
R. 


Cross, Crewe. 
— Se Lamps and Pepestats, J. H. Sheldrake, 
on, 

6796. Sprinc WasHers for Screw Bouts and Nors, J. 
W. Grover, London. 

6797. Stop Morions for Looms, F. Paas, London. 

6798. Button, 8. 8. Bromhead.—(B. Tischer, France.) 

> CiEeanine the Grooves of TRAMWAY Rats, A. 

Belfrage and A. Munro, Glasgow. 

oat — PRINTING SURFACES, M. H. Dement, 

6801. Stipe Vatves, P. Ho; London. 

6802. Bits for Horses, J. 

6803. SEPARATING Mrrtaitic Tix from TrNwED PuatEs, 
&c., E. Edwards.—(M. France.) 

6804, PReventine the RapiaTION and TRaNsMISSION of 

“—.. R. W. Hitchins, London. 

6805. ELecrric Arc Lamps, R. H. Courtenay, London. 

6806. INcANDESCING Mreprum of ELEcrric &c., 
T. Mace.—{ The Vitrite and Luminoid Company, U.8.) 

6807. AncHoRS, J. Hartners, London. 

6808. Automatic Gas Rerovutators, J. Mackenzie, 
London. ar 


6809. Packine and Prorecrina Goops, &c., 
Russell, London. 

= Extracting Goxp, &., from Orgs, J. Noad, 

6811. Cousowrion of Gas for ILLUMINATING PURPOSES, 
J. Mactear, London. 

6812. Cuorrixa or Repuctxa Macuings, E. Graddon, 

6813. Fitrration, J. G. 


Lorrain, London. 
6814. ATTACHING and DetacHine ANtMaLs to and from 
Venicies, A. J. Blew, London. 


2Qist May, 18€6. 


6815. Wuit1ne, W. Corbould, London. 
6816. a bert around the Enp of Boxes, &c., 
D. ani woe 
6817. evan Doors end Paanes ior BuriprNos, J. 
Partington, Bradford. 
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6818. Burowine Enorves, J. F. A. Pflaum, Potter- 
newton. 


6819. Sussrances for Antiseptic Purposes, W. Thom- 
son, Manchester. 
6820. Lawn Tennis and other Racquets, I, T. Town- 


6821. Varrnuanio of Bux-arvas, J Rudge, Dursley. 
- Fao Sewrme Neepiss, &c., N. Kuck, 


Traps for Carcurne Anmats, T. R. Cattell and 
A. H. Summers, ‘ham. 
6824. SULPHATE of Atomia, D. G. Beane Ez. 
Oushkoff and J. Y. eg terns 
6825. Kxogs, C. Priestland, “Aq 
6826. Box Naitixc MAcuINES, T. N. Robinson, Man- 
6827. Hontzoxrat Saw Frames, T. N. Robinson, Man- 


6828. CLearrne the Drawinc Rotiers of Spmxmec 
Macurnes, B. A. Detem, J. Cheetham, and R. H. 
Rol ,» Manches 

6829. Woop and Trow B Hovsss for Canriacgs, &c., J. 
Elwell, Birming! 

we a Gates when Ripine, &c., D. Jones, 


= Sealen “Traps, P. J. Davies, London. 
6832. PERAMBULATORS, &c., M. M 


Londo: 

6839. Traernsoas Apparatus for Inpicatine the 
Spgep of Suarrs, &c., W. T. Goolden, A. P. Trotter, 
and P. Cardew, London. 

6840. Drawrxc-orrF Grav oe Srore-sins, W. 
Hollinshead-Sprague, 

6841. DeTracHABLY ATTACHING - &c., to Surets, 
W. Childs, London. 

6842. Distittinc Voutatize Liquips and Gasss, T. T. 
Matthieson and J. Hawliczek, Liverpool. 

6848. Castors, W. ania. ie London. 

6844. Moror i J. C. Sellars, Liverpool. 

6845. Prixary and SzcospaRY Barrerixs, P. Bailly, 
London. 

6846. Vermin Trap, W. G. Everitt, London. 

6847. ComBINaTION ‘VELOCIPEDES, P. Rees, London. 

6848. Viewrne Prcrurss, &c., J. B. Ferry, London. 

6849. RECEPTACLE for Wa Waste Paper, J. Spear, 

6850. Preventixe Concussion in Water Prpgs, G. F. 
Redfern.—({G. Richert, — . 

6851. TrRaw ine Nets, C. Wells, Lond 

7s 7 Heatiye Apparatus for ia C. Wells, 

on. 

6853. Curvotnve Derivatives, J. Y. Johnson.—{The 
Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 
6854. Poor "~~ a, . M. Smith, London. 
6855. Batt Brarmos, W. P. Thompson—(W. H. 
Wright, United States ) 
6856. Writmsc Stare Frames, O. J. — Liverpool. 
6857. ConverTiInc Tank Warers into Fertiuisers, J. 
V. Ruymbeke, London. 
6858. Hearinc Apartments, A. J. Boult.—(A. Monte- 
negro, Spain.) 
GeneRatTinc INFLAMMABLE VapouRs, A. M. 
Clark. —(C. A. Paquelin, France.) 
6860. Iypia-RUBBER Hose, C. H. Gray, London. 
6861. Weavine Exvastic Fasrics, C. H. Gray, London. 
6862. cee Ge, A. H. Imbert and J. P. A. Léger, 


6863. a Srrincep Musicar Insrrv- 
R. K. Boyle, London. 
6864. Mountine Picrures, H. H. Lake.—(R. H. L. and 
B. Talcott, United States. 
6865. APPLIANCES CONNECTED with Traps for Srxxs, J. 
Asbury, London. 
6866. Meratiic Te.ecraPH Po.gs, J. C. Johnson, 
London. 
6867. Canniace Lamps, A. Wi , London. 
6868. FactuiTatinc the SKETCHING of LANDSCAPES, L. 
West, London. 
6869. Transrorminc Heat into Execrricity, C. 
Clamond, London. 
May 22nd, 
6870. Courtine Apparatus, G. A. Nussbaum, London, 
and E. Matthewson, Wiilesden. 
6871. 1. Prutxa and BinpINe Letrers, T. Scragg, Stoke- 
en 
6872. Maxrxsc Merat Piayinc Macuines, F. B. 
Manchester. 
6873. EarnTHENWARE Pipes, F. Holt, Manchester. 
6874. Fiower Basket, rtles, hester. 
6875. Macurxes for MouLprxe Woop, J. Sagar, 
Halifax. 
6876. ADJUSTABLE Siipine Ease, J. Gough, Birming- 


6877. Fixesa Piares on PLaxmsc Macutnes, C, Carter, 
Manchester. 

6878. Reverstisc Motions and Automatic Baake, E. 
Wood, Leeds. 


6879. Buixp Rotter Brackers, C. Homer and 8. 
. Birmin; 


gham. 
esse 3 Nose-Bacs for meoomn &c., G. P. Lempritre and 
T. Askey, Birmingham. é 
6881. Sarery Steerace of Peramputators, J. Ayl- 
ward, Coventry. 
6882. Hot A Apparatvs, &., A, P. Holland, Black- 


burn. 

6883. Vessets for Bortrsc Liquips, A. P. Holland, 
Blackburn. 

6884. Carp Cioturcs of Carprnc Macuines, J. 

a=. Paris. 3 
5. ArraTeD Liquips, J. P. Jackson, Livi 

6886. ComPREssiINc Macuisery, J. Wheto end G. 

or Richmond, Manchester. 

6887. Mixina MACHINES, G. E. Sherwin, Aston. 

6888. SteEPers. T. Child, Leeds. 

6889. Pistons, E. Jones, Ruabon. 

6890. Piczon Traps, W. O. Greener._(W. Hinman, 
United States 

6891. Pacxrnec Rrvos, C. Carter, Manchester. 

6892. STopPER FASTENER for Borruss, F. W. Pittuck, 
Hebburn-on-Tyne, and J. C. Snowdon, Newcastle- 


on-Tyne. 
4 Arranaros for Purtryine Fiuips, G. Sagasser, 


6894. Merat Batren Pry, C. F. we lg mdon. 

6895. MILLING MACHINERY, J., G., J., T., and J. wW. 
Garside, Halifax. 

= = Arrixine Stamps to PostaL Packets, O. Brown, 

oo. Ge Savery Roap Gates, A. J. Boult.—(Z. 8. Piper, 

6898. Tayaoase, R. Chambers, G 

6899. Tonic Birrers, 8. Waters, 

6900. ComprneD LaTHe, CIRCULAR Saw, and ANGLE 
Courter, W. Sanday, London. 

6901. Cramps for Purtine ToceTHer Picrure Frames, 
W. Sanday, London. 

699?, Musica, Bett Mecnanism, H. J. Haddan.—(J. 
Werner, Germany. 

6993. Srzam Enornes, P. F. Hiibner, London. 

6904. CALORIC Encines, W. G. Hudson, Manchester. 

6905. Lock Mecnanism for Sargs, E. P. Alexander.— 
(H. Gross, United States.) 

6906. BURGLAR-PROOF Sares, E. P. Alexander.—(H. 
Gross, United States.) 

6907. Sarzs, &c., E. P. Alexander.—(H. Gross, ee). 

6908. Manufacture of Biromrxous Fe.ts, W. 
Ritchie, London. 

6909. Percussion Caps, &c., C. D, Abel.—(W. Lorenz, 
Germany. 

6910. Ancnors, E. Reynolds, London. 

6911. VeLocirzpgs, &&., W. G. May and R. Taylor, 


on. 
6912, Mawvuracrure of Woop Moutprwas, G. W. Bu’ 
London. cs 


6913. Corkscrew, E. Blacking, London, 
6914. SuEppinc Morions for Looms, &., BE. Brook, 





-. | Seenney for Usr in Borstns, R. Martin, 
jon, 
6916, fee of Vesseis, &c., T. R. Oswald, 


don. 
6917. Frvoripe of ALumiium, W. L. Wise.—((ester- 
reichische Anilin-fabrik Strakosch and Co., and C. 0. 


Support, W. H. Vaughan and 


6919. Heatinc Stoves and Furnaces, E. Edwards.— 
(K. Wehse, Germany ) 

. esa. E. Edwards.— 

6921. 7 W. Hart, London. 

6922. Stamps for Fiscat &c, Purposes, W. C. Homer- 


’ Burpe-vaLves, E. P. Plenty, _ 
6924. Worxma Exvecrricat Barreries, J. T. Arm 


strong, London. 

6925. ELEcTRIcAL InTERCOMMUNICATION between CaR- 
pmiaces of Rartway Trarys, A. M. Clark.—(M. M. 
Bair, France.) 

6926. Sawine Macuines, A. M. Clark.—(J. H. Whitaker, 
Onited 

6927. Bopprs Wixpers, H. Lefeber, London. 

6928. Lotion, A. Barber, London. 

6929. SappuEs of Bicycxss, &c., J. Clay, London. 

6930. Frre-PLaces, H. Heim, 

6931. Roratine SuarFt, J. Thorne.-{7. Horn, Germany.) 


May 24th. 
6932. Woven Ficurep Fasrics, T. Taylor and J. War- 
Manchester. 


burton, . 

6988. OurriccERs for Boats, H. Dickinson, Burton-on- 
Trent. 

o- tere Macurxes, 8. C, Rogers, Hamilton, 


6935. Typz Writers, A. P. Manchester. 
6936. PaoTrocraPHic CAMERA StTanpD, J. Brown, Belfast. 
7. Currinc Macurnes for "Cure Fuvtsnine, J. 


i. 
a Rassir and Vermin Traps, G. D. Wood, Wednes- 


6939. Lirts or Hoists, 8. and T. Newton, Manchester. 
—— Sprnwinc, &c., Macuinery, J. Ww. Midgley, 
or! . 

6941. Cire Hooks, W. O. Walley, Manchester. 

6942. OrnNAMENTING TuBEs for UCTURAL Purposes, 
F. R. Baker, Birmingham. 

om. CONICAL-SHAPED TUBE Ventitator, E. G. 

ht, Portsmouth. 

on. ARDING of Freres, G. Goldthorp, Halifax. 

6945. FiusHine Tanks, J. M. Lamb, London. 

6946. CHEMICALLY TrEaTING Raas, &c., J. Priestley, 
Wakefield. 

“= nen ~~ Reed ———. Compinep, W. J. 

oun CARBURETTING Arr, Y. ‘<9 i: Gaston, Liverpool. 

6949. RoLLER Markine or Printine Apraratos, T. B. 


Sloper, London. 

6950. Rotary Dust Cot.ector. G. Kiefer, London. 

6951. Brrntves, A. W. Rollins, Birmingham 

6952. Trpprxe Wacons, G. R. Turner, London. 

6953. Vutcanisep Rupper, &c., Fasaics, E. M. 
Freeley, London. 

6954. Castors for ; ree, &c., E. W. Hughes and 
J. Altschul, Lon 

6955. Oars ey G. W. Green, London. 

6956. PataTe PLates for ArTiriciaL Teetru, J. Wal- 


lace, Ww. 
6957. Gatvanic Batrerizs, M. Kotyra, London. 
oy Acrratinc Liquips, J. London. 

6959. SPLir ic, J. Webster, London. 
6960. enemy ‘Steam GENERATORS, C. A. Knight, 


6961. Gave and Cramps for Hawp Hotss, &c., in 
Sream Generators, C. A. Knight, Glasgow. 

6962. MusicaL Boxes, E. Fornac London. 

6963. Stair Rops, J. W. Spurway, London. 

6964. SHeet Merat Buckets, W. J. Howcroft and A. 
C. Moore, London. 

6965. Propucinc Compounns of Larvutic Acip, C. D. 
Abel.—(The Farbwerke vormals Meister, Lucius and 


Briining, Germany. 
6966. Desseeanr an Disixrectant, H. M. Caldwell, 
London. 
6967. Boots and Suoss, J. MeGuignn, Lond 
. E.ectric CaBLEs, H. H, _ (J. 


aden 
6971. CLuvomerers, G. P. Bram, London. 
6972. Crovoting, &c. STEEL, Whale, London. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 
337,979. Mernop or TemPerinc Mera., Samuel £. 

Mower, New Haven,—Filed August 31st, 1885. 
Claim.—The herein described method a 


etal through ~~ other fluid 
passing m Ww: or ju’ 
between a packing of asbestos or other non-combus- 


WN | RO ZN 
Re 












Z 4% 
Vanamasseste 


tible material, whereby the said fluid is prevented 

from reaching the metal Gove 5 { motel outttantiall sntiaily 

tempering a part of 
as described. 


338,021. Drimimo Macutxe, Franklin Bennett, 
Ohio.—Filed November 1 1884. 
) The combination, with a head block 


Claim.—{1 
provided with hinged t hooks and ha 
parallel ways and a nut fi in said ways an 


trranged to aide thereln, of « hollow fodin 


g screw 


said nut, FX 3 hand wheel and 
ing a drill ed with driving mecha- 


ge 





nism, substantially as i, and for the parpere 


ter set a 2, The one with a 

of viete T having two flan So with inter. 

a ing two i - 

Inediate formation to sit ry ye 


stantially as shown, and for the 
338,215. Gavce Cock, James Bs Atwood, Boston, and 
Samuel H. Howes, Chelsea, Mass.—Filed August 20th, 


1885. 
Claim.—(1) The ee ws C, constructed with 
m.. ma) ame Tak Ean y 


sare Lens te 
A 


and simultancous 
that traversed by 





the said spindle D. qubsteatiolty so oni and for the pur- 

poses in our said specification described. 

$38,188 AppraRraTus FoR CONVEYING PARCELS OR 
GRaIN BY ATMOSPHERIC PressuRB, Chas. B. Buell, 
Sprin; ass. —Filed June 1st, 1885. 

— —(1) na emaematte carrier system, the air- 
tight ie A, motor gas inlet, and the main M, 
a from said receptacle and provided with an 

cutwardly-opening valve to allow grain in said recep- 





tacle to eo into said main, and a receiver for the 
transmitted grain provided with an an stepeaon 


medium to receive ~- ere 

substantially as descri Q)A aan mn tube in 
sections, each provided with a valve or gate hun; 
pendulous within said section, and an air escape ven’ 


RREAEIS 





between said gate and the coutiguous section, sub- 
stantially as described. = Ina ——— carrier 


system, ae double main M M material 
in ite directions, tm with = supply 

and valvular connections therewith, su! ti- 
Pp as described. 


338,276. Dre ror Swacine Screws, Burr A. Kennedy, 
Lake View, Ill.—Filed January 5th, 1885. 
Claim.—(1) The herein-described method of forming 
— consisting in passing the blank slowly 
in an a pair of cmremes 
dies, which are threaded internally and 
diameter from the recei 
threads 


Awi At. at 





the 
sented to the dev 


portion of 
Aa ually de itis 
oe ly wey pre- 





_ 


(3) As an improvement in the art of forging screw 
threads, the method consisting in ft passing the 
blank between rnally- ed forming 





th ed forms or cavities to produce the e 

thread, and the finishing of ternal 

diam: in conformity to the required 

serew. (5) The complemen dies for hing 
a! 


recesses of 

uniform diameter, and the internal threads of uniform 
size thro’ t — entire length, whereby said 
dies are pted to finish the threads for use and at 
the same time to miata the screw in a perfectly 
straight condition. 

338,310. Armour ror Rusper Hose, James M. Smith, 

on il.—Filed June 15th, 1885, 

Claim.—{1) The mn of a rubber or other 
flexible hose with a series of overlapping metallic 
rings, substantiall, glee any cal ghar ~ ry ene 
same, as & oe - A pees 
consis: @ series ay at E. each 

other, substantially as descril < iton and shown, whereby 
of the bes is prevented. (8) A hose cover 





rm hy a from one end 
for substantially whole , and provided at 
the other end with the conical projection ©, of a length 


corresponding to the bevel, substantially as described 
and shown, (4) The section of hose cover B, conical 





atone end, bevelled inwardly at the other and pr 
vided with "projection E, receiving Poe wlll wr Ay r, 
substantially as described and shown. 
322. Toor gy Blisha Waters, Troy, N.Y.— 
Filed June 16th, 1885. 
Claim.—The tool holder, consisting of the jointe1 
frame, provided with the supporting roll and a tool 





clamping aorta e - opposite ends, and with means, 
substantially bed, for ay the angle of 
the jointed tee “vith respect to each other. 
S71. Vatve Sroprer ror Borries, Arthur B. 
Vanes, Uitenhage, Cape of Good Hope.—Filed July 


Ist, 1885. 
Sain 0) As in which the valve consists of 
flange or on the bottom of the body of 
the stopper, combined with an elastic ring or washer 
ay on such flange, said stopper having on the 
side of said flange a circular rib or projection 
, adapted to embed itself against said rubber and 





having a groove or grooves hk, as and for the purpose 
Fo forth: (2) In combination with a rigid stopper 
pane having the bottom flange }, and groove ¢c, the 
rubber valve ring d, fitted in such | groove and having 
in it one or more perforations ¢?, all as and for 
the purposes set forth. 
388,588. Evecrric Meter, Sebastian Z. de Ferranti, 
West Kensington, Middlesex, England. —Filed Octo- 
ber 6th, 1884. 
Claim.{1) The combination in an electric meter of 
a a bath of mercury, or other conducting liquid, 
through or across which the current to be measured 
made to pass radially; Ja “¥ or a coil of an insu- 
lated conductor through which the current is 
passed, in the magnetic } may of which og bath is 
located; and ¢ m 
set up within the mercury bath by the tn of the 
current. (2) The combination in an electric meter of « 
a bath of mercury, or other conducting liquid, through 
or across which the current to be measured is made to 








or a coil of an insulated 
h the current is 
eo ld. oe pig the bath is located 


donductr 





said solid to the recording mechanism, (3) In an 
electric meter, the combination of a body of m A 
or other conducting liquid, th h which the current 
to be measured is passed. ~s magnet or electric coil, in 
the field of Tuish bad be of mercury or other con- 
ducting liquid is d so that when a current 


passes the ee is caused to move or travel in its 
receptacle, 


and ———e mechanism for making a 
record of such movement or action of the mercury or 
other conducting liquid. 


338,508. Hypravuic Jack, Chesies Huebner, Brooklyn, 
N.Y.—Filed January 20th, 1 

Brief.—An ¥ ured 1 pustlng ir in the lower part of 

the cylinder, forming an annular chamber through 


YA UN 


\ 


MSs 


S958 


SS 
MOOy 


WG G5 


SSG. 


SS 
SSS 


Li 
tj 


ieee 


MG) 


Lee 
SSS 


UN 


WOON 
AA, 


wy 
SSS 


j 


re 
Sv 


SS 


Ss 


z 
Sr 
= (moe 
SS 


DOOM, 
< 


Yi, 


S 


MG 


MY 


— 


KK 


! 


G\ ae SSS 


"~ C= Uddddddddddddddée 


Rew i return water into the cap of the 
vier, over the valve therein, and thence to the 
re above the piston, thus avoiding the 
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ign tat the apertures latter cannot cut the 
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SCREW PROPELLER EFFICIENCY. 
By A, G. GREENHILL, 
No. L 

Notwitsstanpine the valuable writings of Rankine, 
the Froudes senior and junior, Cotterill, Rigg, Parsons, 
and others in this country, besides numerous continental 
authors, on the theory of the screw propeller, it is conceded 
on many hands that the theory is still in some respects 
unsatisfactory, and does not give a certain answer to many 
uestions propounded in i It is proposed then, in 
the present papers, to lay before the readers of THE 
Enainerr a Theory of the Screw Propeller, and an Inves- 
tigation of its Efficiency ; and in order to make the theory 
as simple as possible, to begin by neglecting all extraneous 
disturbing causes—such as fluid friction, &c.—which tend 
to mask the main causes and effects at work, but after- 
wards to consider separately the effect of these separate 
disturbing forces. 

J.—E LEmMENTARY THEORY OF THE SCREW PROPELLER. 

(1) In order to represent the action of a screw propeller 
in the simplest manner possible, let us begin by the con- 
sideration of a screw with smooth, fan-shaped blades, of 
uniform pitch, revolving with constant angular velocity, 
and advancing axially with constant linear velocity, 
the screw being enclosed in a fixed coaxial cylin- 
der which it bn fits, the ends of the cylinder 
being closed, and the cylinder filled with water, as in 


FIC. 1. 





AAA 
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Figs. 1 and 2. The cylinder may then be considered 
as a prolongation of the cylindrical casing of the 
propeller described by the Hon. R. C. Parsons in the 
“ Proceedings” of the Institution of Mechanical Engineers, 
1879. We are thus enabled to dispense for the present 
with the consideration of the discontinuity of pressure at 
Fic.2 the surface of the propeller stream ; 
: also, the ends of the cylinder bein 
closed, there can be no backw 
momentum im to the water. 
This representation of the action of 
the propeller differs then from that 
usually given, where the thrust is 
\ supposed due to the backward 
momentum imparted to the water, 
in exactly the same manner as the 
action of the Jonval pressure or reaction turbine differs 
from that of the Girard impulse turbine, as explained in 
Professor Unwin’s lecture on “ Water Motors,” delivered 
at the Institution of Civil Engineers, 5th March, 1885. 

(2) As the screw advances with rotation from one end 
of the cylinder to the other, the still water in front of the 
screw is changed into water rotating with constant angular 
velocity behind the screw, the screw being of uniform 
pitch, and the blades of sufficient size; and, in fact, the 
screw acts in exactly the same manner as a revolving drill 
boring its way into a substance, laminated like sheets of 

per, in planes perpendicular to the axis—as as 
ty Professor J. H. Cotterill in his jm and on the “ Theory 
of the Screw Propeller,” in the “ Annual” of the Royal 
School of Naval Architecture for 1873. 

(3) The couple required to keep the screw rotating will 
be equal to the angular momentum generated in the water 
per second, and this will be true whether fluid friction is 
taken into account or not; while if the screw is smooth, 
the thrust of the screw multiplied by the pitch will, by 
the principle of virtual velocities or work, be equal to the 
turning couple multiplied by 27. 

(4) Taking a foot and second as units of length and 
time, let 


a = diameter of shaft, 

d= “ propeller, 

p = pitch of ia 

wu = velocity of advance of the propeller through the 
water, 


n = number of revolutions per second ; 
then 2p is called the pore of the screw, being the 
velocity with which it would advance in a solid nut, that 
is, with no slip; and n p-w is called the slip; the ratio 


— - is called the slip ratio, and is denoted by s, so that 


u 
—-=1-s, 
np 

and 100s is the percentage of slip. 

(5) Now if the screw advances through the water with 
no slip, it would not set the water in motion at all, the 
thickness of the blades being supposed indefinitely small ; 
but if the velocity of advance u is less than the s of 
the screw np, the water behind the screw will be left 
rotating with constant angular velocity in the same direc- 
tion of rotation of the screw, and ing 

u 


nr—- 
P 
revolutions a second, so that the angular velocity of the 
water behind the screw is 
2" (n -*). 

(6) If m denotes the density of water in pounds per 
cubic foot, then for sea-water m = 64, about; and the 
mass of water acted on per second 
tm (d* — a*)u; 
and the angular momentum generated per second 


Mkt w= seem (dt — at) 24 (n—2) 
= 75 x m (d4 - at) u(n—Z) 
= m(At - Bt) u(»—%), 








where A denotes the disc area of the propeller, and B the 
area of the cross section of the shaft or boss of the screw. 

Taking the dynamical unit, the poundal, for unit of 
force, then L, the turning couple of the screw, must be 
go to the angular momentum generated per second, 
so that 


L=m (At - BY) u(x -f)s 
and if T denotes the thrust of the screw, 
Tp=2rL, 
T =25m(At - Bt)" (n- *) 


Pp 
In Rankine and Froude’s papers the statical unit of 
force of the pound is employed, and the above values of L 


and T are therefore divided by g or 32; so that 


can be replaced by the number 2 to agree with thelr 
results. 

(7) Returning to the actual steamship, then w will 
represent the velocity of the ship, neglecting the action of 
the hull in the wake T, the thrust of the screw will be 
equal to the resistance of the ship, and L will represent 
the turning moment of the engines, so that the 


LEP. = 2ele 
550g 
EHP, =! , 
5509 
Taking the H.P. as doing 550 foot-pounds or 550 g foot- 
poundals per second and denoting the efficiency 


or 





E.H.P. ie 
LHP.” 
oy Re ee 
= ea aeLn n Pp a 
or e+s=1, 


(8) The preceding theory as applied to an actual vessel 
involves the assumption of a screw of uniform pitch, the 
blades being smooth and thin and of sufficient size to form 
a complete column of revolution; and in addition the 
assumption of no backward motion imparted to the water. 
The previous theories of the action of the propeller all 

roceed on the assumption that the thrust is due to the 
kward momentum imparted to the water, but careful 
observation of the wake of an Atlantic steamer will show 
that the wake of the screw does not recede from 
the stern appreciably faster than the wake undisturbed by 
the screw; otherwise, in addition, a contraction of the 
screw wake would be observable—a thing it is universally 
conceded does not take place. Whence, then, it will be 
asked, does the thrust arise? The answer is, in the 
increased pressure in the water in rear of the screw; and 
this increase of pressure will be investigated hereafter. 
We are justified, wen Say from the action of the 
propeller as represented in Figs. 1 and 2, in comparing 
the action of the ordinary screw propeller with that of the 
jonval re turbine, in which the es are always 
full of water and the pressure of the water is the cause of 
the action, and which is capable of working when drowned 
under water, rather than in comparison with the Girard 
impulse turbine, where the water acts principally without 
increase of pressure, and the wheel passages are not filled. 

(9) Returning again for the present to the elementary 
theory of the propeller, as given above, we have to seek for 
the most favourable relations between the different 
variables represented by a, d, A, B, , p and u. The 
problem, as usually presented to the marine engineer, is 
to design engines of the greatest efficiency for a vessel of 
given size to attain a given speed ; then w is given, and 
also T, from considerations of the size and shape of the 
vessel ; and A, B, 2, and p have to be chosen, so as to 
make e the efficiency as great as possible. In the first 
place is seen the advantage of making A, and therefore d, 
the diameter of the propeller, as large as possible; and the 
thrust varying very nearly as A? shows in this respect an 
advantage of the single screw over twin or multiple screws, 
and also so far as weight of propeller is concerned. 

(10) Having settled on the value of d, the next problem 
is to proportion the pitch p and the revolutions 7 so as to 
make the efficiency e as nearly unity as possible. Now 


A, B, T and w being given, then i a is constant, so that 


if P denotes the pitch when the slip, and therefore 
efficiency, is 50 per cent. 


a gl Pp?’ 
gents + E), 
n=u(2+ #) 
n= 2% 4 u(t Yay" 
P Vp Py 


_ 2u 


so that x is a minimum when p =P, and then n 


Taking n, the revolutions, as abscissa, and p, the pitch, 
as ordinate, the curve connecting them is a hyperbola 
whose equation is x p = u( 1+ be i and taking the 


speed of screw 7 p, or the I.H.P., as ordinate, the curve 
connecting them is a ——— Fig. 3, and starting from 
50 per cent. slip and efficiency, an increase of pitch will 
require increased revolutions and increased I.H.P., and is, 
therefore, very undesirable ;* diminishing oay how- 
ever, and increasing the revolutions, the I.H.P. rapidly 
diminishes, and at last for very small pitch and very lage 
number of revolutions, so that the slip is indefinitely 
diminished, we have theoretically the efficiency ultimately 
unity. 

(11) In practice, of course, the effect of fluid friction 
makes itself felt long before this point of zero pitch is 
reached, so that in reality the curve of ILH.P. is more 





* A case of this kind was instanced by Mr. Seaton at the recent meet- 
ing of the Institution of Naval Architects, 


like the dotted curve of Fig. 3; and the chief object of 
our theoretical investigation is to discover the position of 
the point Aon this dotted curve, where the tangent is 
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parallel to the axis On, which determines the minimum 
I.H.P., and, therefore, maximum efficiency. We shall 
return to this point hereafter. 


(12) Expressed in terms of the slip ratio s, 


L u 
id ET 
_ 2_ By” _ 8 
and L = m(A? - B*) — 
uz 3 
T = 2 2m (A*—B?*) pi-s 


Measured in foot-pounds per second, the work done by 
the engines is 2x Ln, and the work done against the resist- 
ance is Tz, and their diff erence, . 


2eLa—Tu = 2em(At-B*)u (n-% % 
an At B " 2 
= x m( - Sis 


represents the loss of work not utilised in propulsion. Of this 
loss, one-half appears as the kinetic energy generated per 
second in the revolving motion of the screw wake, the 
other half being the loss due to shock of the impulse of 
the water on the blades. It is impossible entirely to sup- 
press the first loss of energy, called the thurning action of 
the propeller, as it is from this churning action that the 
thrust of the propeller arises, although by making the 
pitch very small, and increasing the revolutions, and so 
diminishing the slip, the churning action may be inde- 
finitely diminished. 

(13) But the second loss of energy due to shock of im- 
pulse may always be entirely suppressed by making the 
propeller, like Mr. Bennet Woodcroft’s, of increasing 
pitch, so that the speed of the leading edge of the screw is 
exactly equal to the speed of the vessel, and increasing 
the pitch backwards to any desired final pitch py Then 
the loss of energy per second— 


2*Ln—-Tu=rm(At - Br)u(n—S),, 


so that since L = m(A* - Bt)u (a2"7; 
P 


T = tm(A?* - B?) (n* a ; 


and therefore— 
¥ 


n 1 





E79 (et pp 
hence, if A denotes the effective pitch of the increasirg 
screw— 
| is ute waned 
a 37L 3 ( u pr 


so that the effective pitch A is the harmonic mean 
between the initial pitch = and the final pitch p. 

(14) When the velocity ~ and the thrust T are given, 
then n* a is constant, and putting it equal to N*, then 


u? 
— = ° 
2 


- We 
and the effiziency 


++0 (2 — x ; 
so that N is the minimum value of n, and then the 
efficiency 
e = 4; alsop=c. 
Also the efficiency is increased and tends to the limit unity 
as 7 is in and p correspondingly diminished. _ 
These relations are illustrated graphically in Fig. 4, 
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where 7 denotes the abscissa, and the ordinates of the 
curves are p and e. 

(15) So far we have considered the problem of keeping 
wu and T constant, and varying 7 and p; but if n and p 
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are kept constant, then, for a screw of uniform pitch, 
the thrust T is a maximum when u = $ 2 p, or for a 
50 per cent. slip; but the LH.P. or T x is a maximum 
when uw = $n p, or for a 33} per cent. slip. 

These considerations are useful when, returning to the 
original idea of the screw working in a tube, we make 
the slip negative, and thus use the screw like a wind- 
mill as a source of power, and then applying the reversed 
velocity « to the system, the screw will now be at rest, 
and the water streaming through it with axial velocity u. 

Then, as before. 


L = m(A* - B*)u “ —n) 
Pp 


L now is the case of a windmill representing the con- 
trolling couple of the load ; and the work done per second 
by the wheel 


Qe Ln = Qe m(A* — Bt) un (*-2) 
P 


which is a maximum by variation of n, when no = 3 x, 
or the wheel is revolving with half the speed it would 
revolve if unloaded. This is found to be the case practi- 
cally with those windmills as in Fig. 5, in which there is a 


Fic. 6 


Fic.5 





number of vanes set between two concentric circles, so as 
to catch all the wind streaming through; in fact, like an 
ordinary smoke-jack. 

(16) The action of a screw propeller must not, therefore, 
be com with the action of a screw working in a solid 
nut, where any slip represents loss of power, but must 
rather be com with the action of a windmill or 
smoke-jack, as was pointed out by Hooke in 1683, and 
Bramah in 1785, where a certain amount of slip must take 
place in order to obtain the necessary propulsive power. 

(17) In the ordinary windmill—Fig. 6—with four arms, 
the sails are sufficiently narrow practically to disturb 
the air without influencing each other, so that we may 
suppose the air deflected by the sails uninfluenced by the 
air which would otherwise stream through without meet- 
ing the sails. Developing a section of the sails made by a 
concentric cylinder of circumference c on a plane, as in the 
theory of the use of the turbine — Unwin, “ Water 
Motors ”—Fig. 7. Supposing « the angular breadth of the 


sails, then ~—*P ais the angular breadth of the cur- 


rents of air which strike the sails, so that the turning angle 
of the wind— 


L=-— (At - 





purest {5 +e} 





m a kh (u- np). 
Fe (at By) = *er 
and the work done per second— 

2" La= ma(At — B)* (u - np ; 
which is a maximum by variation n when np = } u, and 
then the wheel is revolving with one-third of the speed it 
would revolve at if unloaded. 


Fic.8. 


FIG. 7. 





This is the question investigated in Smeaton’s celebrated 
“ Experimental Inquiry concerning the Natural Power of 
Water and Wind to turn Mills and other Machines 
Depending on a Circular Motion,” read before the Royal 
Society, May 3rd and 10th, 1759. 

(18) Returning to the analogous question of the screw 
propeller, it is well known that it is found practically an 
advantage to reduce the area of the propeller blades so 
considerably that, instead of a complete column of revolu- 
tion being formed, as we supposed at first, we may 
suppose that each blade deflects a current of water inde- 
pendently of the surrounding water—a section made by a 
cylinder of circumference ¢ being represented developed 
in Fig. 8—and then, as in the windmill, if « denotes the 
total angular breadth of the blades, reckoned on a plane 
perpendicular to the axis, then 


L=™2 (a+ - By @p-, 
Qq° Pp 
so that the thrust 
T = ma(At - Bt) @P—%)* 
“dttes 
and the efficiency, as before, 


ore =] > if P is the pitch for 50 per cent. efficiency. 


The corresponding curves of pitch and efficiency are repre- 
sented in Fig. 9. 


(19) If, however, the pitch of the screw increases from 





= to p, represented developed in Fig. 10, then, using 
the effective pitch A given by 

SS: me 2 

5 *8G* 5) 





the thrust is given by 
T = $ma(A*— B*) ep eer +»), 
so that the efficiency 
= ae a - 
om ore 73 +=) =1- $2. 


(20) The real state of things will be something inter- 
mediate to these two curves of Figs. 8 and 10, and those 


Fic.8 
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) 
given at first, where a complete column of revolution is 
supposed to be found, as it is not ible for the streams 
which are received on the blades not to influence to 


FIG 10 





some extent the motion of the streams which otherwise 
would through the propeller without deviation, 
although, from the incompressibility of the water, this 
amount of deviation will be 








ON REFRIGERATING AND ICE-MAKING 
wu ACHINERY AND APPLIANCES. 
By Mr. T. B. Licurroor. 
(Continued from page 394.) 

T d gained the of pound is 
Phony ro z.A the Intermediate condenser, and to Yoho 
being ‘ormed stages, w! losses 
y meigemdl: 5 ea) te lege pump > rendered much 
spilahed be if compression to atmospheric 

The effect of pump 
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ir 

gE 


re 
i 


indeed that the only way to make clear ice by the vacuum process 
is by forming it in m subjected externally to the action of 
eee ee evaporation of a portion of its water. 
The cost in this case oe ee Sy ma but the ice would 
be solid and transparent, and consequently have a higher 
commercial value. 


ice is 4s.; but the author 
m 


uch re is required 
Ga anver Sis uoresnaey Lepamnater sammie ate ert 
in this 


working. 

A vacuum apparatus for refrigerating liquids by their own parti 
evaporation, and for making ice, was brought out in 1878 by James 
Harrison. Its chief feature is the revolving cylinder or Ps 
shown in section in Fig. 3, eee Geena a cient 
means of exhausting lange volumes of vapour of low m, without 


incurring the loss from friction of ordinary piston-packings, and the 


, | manufactured by Messrs. Siebe, Gorman 
tensions 





trouble of keeping them tight and in good working order, while at 
tie ume Une ERS dash coat to urech ehead. The P consists 
of a hollow iron cylinder, revolving on a horizontal , and divided 
into com ts by longitudinal partitions of L section. It is 

with a non-evaporable liquid, or one which evapo- 
rates at a temperature considerably in excess of that at which 


the refrigerating liquid is evaporated, and which is also chemically 
neutral to the vapour that is brought into contact with it, In 
a es ee papi oy ay be meting 
vessels, con: ‘orm, are connected by a pipe with one 
end of a fixed hollow axle on which the cylinder revolves; and 
inside the cylinder another pipe rises up above the level of the 

e short at one end 


° partments move round mouth 
carrying with them the vapour with which they are 
and compressing it to an extent measured by the distance 
Be re ta Rog BT geet 
va an 
the centre, in communication with a 


PH 
i 


7 


: 
E 
E 


second hollow axle at the o) te end of the cylinder to that at 
which the vapour enters. h this second the com 
vapour passes to a surface evaporative condenser, in which it is 
partly condensed by the combined action of direct cooling and of 
pant te ag Sie tite Sethe, od bye 
any air, com: to 
the tension of the atmosphere by a small pump, and di ed, 
ry US proceen He wathes ts. inteewed 5 expected to produce 
opaque ice on a large scale at a cost of about ls. per ton. The fuel 
consumption will certainly be very small, because friction, which 
isa item in the a GS ee 
extent There would also be a saving of all the fuel 
used in concentrating the acid, and of much of the water required 


besides a reduction in the first cost of the 
of maintenance. 
known as the pe nanan rocess, and is 


i 
g 


iy 
; 
; 


is 
w 


with liquids whose vapours pressure at 
ordinary temperatures. Although prior to 1834 several 
had been with regard to the production of ice and the cooling 
of liquids + * evaporation of a more volatile liquid than water, 
a ves that the first machine really constructed and 
work was 


made by John Hague in that year, from the 
of Jacob Perkins. to Sir Frederick Bramwell* 
ee ee canis Sem Cs lees See of 

The machine, which, so far as the author is aware, 
was never put to work outside of the factory where it was con. 
structed, is shown in section in Fig. 11. The water to be frozen 


Fig 
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. 7 
“ent 90 2a ets as ilo ccm 


this kind, in which ether is used as the vateignentint 
» an \ 
shown graphically in Fig. 12,+ and are also 
Table 2 it is not very volatile liquid, of 

vity 0720, having a latent heat of vaporisation of 
1 & specific gravity of vapour of 2°24 compared with air. 
Its point at atmospheric pressire is 96 deg. Fah. Messrs. 

, and Co.’s machine, 

clear ice, is shown in plan and eleva Figs. land 2. It con- 
sists of a refrigerator A, a water-jacketted pump B, driven by the 
surface-cond steam engine G, an ether condenser D, and ice- 
E con moulds, around which brine 


tanks taining 
cooled to a low tem in the refrigerator in circulated by the 
pump F, The reuigerator is cy vessel of sheet copper, 
with aa pump B by mit 4 Mn ‘iguia P93 eng he di 
a er from the condenser 
vo fe Meng ee 


ent, is still 
e@ vapour 
ether are 
ed 


meee to the manufacture of 


being admi having a cock G, which is so 
ad > te ae wake ht of ether that the pump B 

draw off. t this weight is depends entirely on the re 
at which evaporation occurs ; the greater the density of the vapour, 


the greater is the weight drawn off at each revolution of the pump. 
The pressure at which evaporation occurs is defined by the tempe- 
rature to which it is desired to reduce the brine, the boiling point 
of the ether being regulated so as to give the required reduction of 
temperature and no more, otherwise the apparatus would not work 
up to its full capacity. The condenser consists of a cluster of solid 





* “Journal of the Society of Arts,” 1882, vol. 81, page 77. 


+ By an error this diagram was referred to as Fig. 1 in our impression 
of May 2Ist. . 
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tubes placed horizontally in a wood tank, er 
aah 000 water is cireulated the amount of water required 
this coun’ ing about 150 galions per hour for every ton of ice 


made wenty-four hours. With the temperature of cooling 
water Prvailable in this country, liquefaction poe occurs at a 

ressure of about 3lb. per square inch above atmosphere ; but 
ina a the pressure needed may reach as much as io tb. 
or even . 


TABLE II.—Zvaporation of Liquids. 






































4 
a | 82 is | 3s | df leg 
Liquidorgss. | = | BS | 28 ‘3 Ee} z 
| da | a? | a | ae le 
Specific gravity of 
ve oith alr (| 07622; 0°50 | 2°24 161 | 2°24 | — 
= 1000 
Fah. | Fah. Fah. Fah, Fah. | Fah. 
Boili point at o | Tareas ° —10°8? “Sa yarr* 
pon f pressure 212 7°38 96 10°5 4 22° 
Latent heat of 
vaporisation at >| 966 900 165 478 182 _ 
atmo, pressure 
Fah. | Lbs. | Lbs. Lbs. | Lbs, Lbs. | Lbs. 
-40° ane pes —_ at at aii 
Absolute | -20° | — 19°4 — 12°0 57 | 11°6 
vapour ae 30°0 15 18*7 978. | 15°4 
tensions ao 47°7 2°6 28°1 16°9 | 22°0 
in 82° | 0-089) 61°5 8-6 36°0 22°7 | 27°0 
pounds 40° | 0°122] 73°0 4°5 42°5 27°83 | 81°38 
per 60° | 0°254| 108-0 7°2 61°0 41°4 | 44°0 
square 80° | 0°503) 152°4 10°9 86°1 60°2 | 60°0 
inch 100° | 0°942| 210°6 16°2 | 118°0 84°5 | 79°1 
at 120° | 1°685| 283°7 23°5 _ 117°5 | 99°7 
different | 140° | "879 a 3°65 ~ ~ wth 
era- 160° | 4°781 -- ‘ 7 -- _ 
“—— 180° | 7-511) — 62°0 wre he peas 
200° |11°526) — 81°8 a zi ti 
212° |14°7 ~ 96°0 aid - |= 
In the apparatus illustrated in Figs. 1 and 2 the ice is made in 
cans or m as shown in section in Fig 13. The moulds, of ahect 


or steel, are filled with the water to be frozen, and are 
suspended in a tank, through which is kept up a circulation of cold 


Fig 13 
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é 
$ 
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x 





brine from the refrigerator. As soon as the ice is formed, the moulds 
ved and dipped for a few minutes in warm water to loosen 
the ice, which is then turned out. The sizes of the moulds vary a 
gen deal, according to the ca; ye the machine and the purpose 

or which the ice is to be le common is to commence 
with a thickness of 3in. for a production of 1 ton per twenty-four 
hours, and to go up to 9in. for 10 tons and upwards. The thickness 
exercises an im: t bearing upon the number of moulds to be 


employed for any given output; for, while a 3in. block can be 
Fig. 14 





frozen in eight hours, one Qin, thick will take about thirty-six 
hours. The time, however, varies also according to the temperature 
at which the brine is worked, For an ether machine, such as that 
just described, the brine temperature may be taken at from 10 deg. 
to 15 deg. Fah. Another method is that known as the cell system 
which is shown in section in Fig. 14. This consists of series of 
cellular walls of wrought or cast iron, placed from 12in, to 16in. 
apart, the space between each pair of walls being filled with the 
thee pa be "fe Cae petro gee coma = 

@ ice ly forming outside, an in t! ess Un! 
the two te layers meet and join together. If thinner blocks 
are req A may be s at any time, and the ice 
removed. In order to detach the ice from the walls, it may either 
be left for a time after the circulation of the brine has been stopped, 
See eet See eee Pen Bt re some warmer brine through 

ie e 

In order to produce transparent ice, it is n that the water 
should be agitated during freezing, so as to allow the escape of the 
air set free. When moulds are used, this is generally done by 
means of arms having a vertical or horizontal movement, which are 
either pushed up by the ice as it forms, leaving the block solid, or 
work backwards and forwards in the centre of the mould, divi 


the block vertically into two equal pieces. With cells, agitation 
is generally effected from the bottom by means of paddles. The 
ice. which forms first on the sides of the moulds or is generally 


transparent enough even without agitation. The opacity gradually | p 





increases towards the centre, where the two layers meet and join 
together. Agitation is therefore more eon Pa ge the end 
of the freezin; eee see at the beginning. the quantity of 
air held in solution by water decreases as its temperature is raised, 
it is obvious that less agitation will be required in hot than in 
temperate climates; for this reason in India and elsewhere agita- 
tion is frequently dispensed with altogether. Machines using ether 
as the re opted medium are also largely made by Messrs. 
Siddeley and Co., of Liverpool, and Messrs. West and Co., of 
Southwark; but they present no features which are not 
embodied in yrte cpap already ibed, the points of differ- 
ence being in di to which it is not necessary to refer. 
As already stated, the working pressure in the refrigerator must 
depend upon the extent of the reduction in temperature desired, 
in mind that, the higher the pressure, the ter will be 
the work that can be got out of any given capacity of pump. The 
liquefying pressure in the condenser depends on the temperature 
of the cooling water, and on the quantity that is passed through in 
relation to the quantity of heat carried away; and this pressure 
determines the mechanieal work to be expended. In any given 
machine the work may be accounted for as follows :—Friction ; 


heat rejected during compression ; heat acquired by the refrigerating 
mt in passing through the pump; work expended in discharging 
the comp’ vapour from the puinp. Against which must be 


set: Work done by the va) en the pump. Assuming 


that vapour alone enters the pump, the heat rejected in the con- 


denser is: Heat of vaporisation acquired in the refrigerator, with 
the correction necessary for difference in pressure; heat acquired 
in the pump, less the amount due to the difference between the 
temperature at which liquefaction occurs and that at which the 
vapour entered the pump. Though circumstances vary so much 
that no absolutely definite statement can be made as to the work- 
ing of ether machines in << the following particulars, taken 

n this country, will serve to show what 





from actual experiment 
may be expected under ordinary conditions :— 
SRE Hip oo are een 15 tons. 

- poun: hour .. .. .. .. 1400)b. 
Heat-units per hour abstracted inice-making.. .. 245,000 units. 
Indicated horse-power in steam cylinder, excluding 

t required for circulating the cooling water, 
and for working cranes, &c. .. .. .. «1 « 1.H.P. 
Indicated horse-power in ether pum 464 I.H.P. 


Thermal equivalent of work in ether pump, units 


WOR RGU Snes oc!) 40: 00 de. d0 eet Db - e«» 119,261 units. 
Ratio of work in pump to work in ice-making .. 110205 
Temperature of water entering condenser .. .. 52 deg. Fah. 


Assuming the coal consumption per indicated horse-power to be 
2 1b. per hour, and the price of coal 15s. a ton, the total cost of 
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more volatile derivatives of coal tar have been used in compression 
machines, especially in the United States; but it will be unneces- 
sary to refer to them in detail, as their application has been 
exceedingly limited. Anhydrous ammonia, which may now be 
obtained as an article of commerce, has of late years very 
largely introduced as a refrigerating agent, more ially in 
and in the United States. Under atmospheric pressure 
anhydrous liquid ammonia boils at 37°3 deg. below zero Fah., and 
under this condition its latent heat of vaporisation is 900. Its 
curve of —— tension is shown in the diagram, Fig. 12. So faras 
the cycle of operation is concerned, it is precisely the same as for 
ether; the liquid is vaporised in the refrigerator by the action of 
the pump, Ww then compresses the vapour, and delivers it into 
the condenser at such pressure as to cause it to liquefy. In the 
construction of ammonia machines, however, there are two essential 
points of difference. For, in the first place, the pressure of the 
ammonia vapour is much higher than that of ether at the same 
temperatures, its tension at 60 deg. Fah. being 108 Ib. per square 
inch ; and secondly, owing to the action of ammonia on copper, no 
brass or gun-metal can be used in any part with which the gas or 
liquid comes into contact. One of the chief difficulties encountered 
in the compression of ammonia is leakage at the pump gland. The 
gas is extremely searching, and even at the comparatively low 
pressure of 301b. per square inch above the atmosphere it will 
readily find its way an ordi gland; while at the 
pressure existing in the condenser, which may be taken at from 
150 lb. to 180 1b. per square inch, this tendency is, of course, much 
aggravated. In order to minimise the leakage and to simplify the 
construction of the gland, the pumps are frequently made single- 
acting, as in this way the is exposed only to the refrigerator 
pressure, whidhiseutiense e301b. It is also usual for glycerine, 
or some lubricant that does not saponify with ammonia, to be 
injected into the pump, so as to form a liquid seal for the gland, 
and in some cases for the piston as well ; this is the general practice 
in the United States. In Germany, on the other hand, where the 
compression machine has been very largely applied, the double- 
acting pump is more usual. To leal , Linde provides a 
chamber in the gland box, into which glycerine or some suitable 
lubricant {s constantly forced at a slightly greater pressure than 
that prevailing in the condenser, so that the tendency is for the 
lubricant to leak inwards, instead of ammonia outw: Any 
lubricant that does get into the pump passes out with the ammonia, 
and is se ted from it in a uitable vessel. Up to the present 
time, so few ammonia compression machines have been construct 
in England, that as yet no general practice has been established ; 


| but on the whole the feeling seems to be in favour of the single- 
acting pumpp. 


—— ee _— the 
other parts of the - 
atus, but little be 
said. Wrought iroa coils 
or zigzags are used for 
both the condenser and 
the i their 


on the fancy of the 
designer. The refrigerator 
is generally combined with 
the ice tanks, the cooling 
i being placed either 
w or at the side of 
the moulds, sometimes 
in a separate compart- 
ment and sometimes in 
the same tank. With 
re = — an in- 
ependent refrigerator is 
used, the cooled brine 
being circulated by a 
pump in a similar manner 
to that described for the 
ether system. Owing to 
the low temperature which 
may be attained by the use 
of ammonia, care has to 
be taken in the selection 
of a brine that will not 
congeal with the degree of 
cold to which it will be 
subjected. <A solution of 
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AMOUR 
—— 


z — = = calcium or magnesium 
chloride in water — is 
generally used. The 


mechanical work ex- 








ded in compressing 





P 
ammonia may ac- 





ted for in a precisely 





similar manner to that 








expended in the com- 





pression of ether. Not- 





withstanding that the 








degree of compression is 





so much greater with 
ammonia than with ether, 








the energy expended in 





compressing, heating, and 





delivering the gas is less, 








owing to the much smaller 





weight of ammonia re- 





quired to produce a given 








refrigerating effect, the 





weights being in the in- 








urs 6; (Fig. 16 


producing transparent block ice in this 
country on the ether system, with such a 
machine as that just referred to, may 
be taken at about 5s, per ton, excluding 
allowance for _— and depreciation. 
The production of ice would be about 8°3 
tons per ton of coal. For cooling water 
and other liquids, a similar machine is 
used to that shown in Figs. 1 and 2; but 
in this case the ice boxes are dispensed 
with, the liquid being di 
through the igerator without the 
employment of brine. Methylic ether, a liquid with a latent 
heat of vaporisation of 473, and which boils under atmospheric 
ressure at 10°5 deg. below zero Fah., has been employed by Tellier 
machinery of practically similar design to t used with 
ordinary ether. Its curve of vapour tensions is shown in Fig. 12. 
Tellier’s apparatus has never come into use in this country, and 
need not be further dwelt on; for beyond the difference in size of 
pump, ~ the — ee due rok the a Mrmr 4 
pressures, it presents no of importance not shown by the 
machine in Figs. 1 and 2. fe 7 
Some years ago Raoul Pictet, of Geneva, successfully introduced 
sulphur dioxide as a refrigerating agent; and in Franve a large 
number of his have been made and put to work. In this 
country also they have been used, but to a much smaller extent. 
The vapour tensions of sulphur dioxide are shown in Fig. 12. Itis 
& liquid with a latent heat of vaporisation of 182, and under 
atmospheric pressure boils at 14 deg. Fah. This machine is also of 
similar design to those in which ether is employed; but Pictet 
combined the refrigerator with the ice-making tanks, the brine 
being circulated by means of a fan. In this way the space occupied 
was reduced, and the efficiency hat i d. The cost cf 
—s ice by the Tellier and Pictet machines may be taken at 
ractically the same as that by the ether process. Some of the 














verse ratio of the heats of 
vaporisation, or as 1 to 
5°45. For this reason the 
cost of making ice is much less with ammonia than with ether; one 
ton of coal being capable of producing as much as 12 tons of ice 
in well-constructed ammonia apparatus having a capacity of 15 
tons per twenty-four hours. With coal at 15s. a ton, the cost 
of reer by the ammonia compression system may be taken 
at about 9d. per ton for a production of 15 tons per twenty- 
four hours, exclusive of allowances for repairs and depreciation. 
Through the courtesy of the manager of the Linde British Ice 
Company, the author is enabled to give the following results of a 
test an by a committee of Bavarian engineers with a machine 


irect | erected in a brewery in Germany, The test he believes was carried 


out in an impartial manner; and though it is not put forward by 

the Linde Company as showing the results attained in the ordinary 

working of their machines, it will nevertheless be of interest as 

aes what may be expected under the most favourable con- 
itions :— 





Nominal capacity of hine, tons of ice per 
twenty-four hours .. .. .. «.. «» «» «» «+. 24 tons. 
Actual production of ice, tons per twenty-four hours 39-2 tons. 

- » Ib perhour.. .. .. .. 86591b. 
Heat-units abstracted hour in ice-making.. .. 731,800 units. 
Indicated horse- r in steam cylinder, excludin, 

that required for circulating the cooling water 

for wor! cranes, eel led Sea Toe 5s. “eR 
Indicated horse-power inammonia pump.. .. .. 381.H.P. 
Thermal equivalent of work in ammonia pump, 

units ctr ttm bAtgetsio tater US 
Ratio of work in pump to work in ice-making .. 1 to7‘5. 
Total feed-water ore in boiler, Ibs. per twenty- 

ecndhen-ce ammh Me ee oe Ce 
Ratio of coal consumed to ice made, taking an 

evaporation of §Ib. of water per Ib. of coal .. .. 1 to 26°3. 


In this case the pumps were driven by a Sulzer engine, which 
developed. one indicated horse-power with 21'8lb. of steam per 
hour, including the amount condensed in steam pipes. Ammonia 
compressiqn ines are manufactured in this country by Messrs. 
Siebe, Gorman, and Co., whose apparatus is shown in Figs. 15 and 16; 
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by the Birmingham Refrigeration Company, and by the Linde 
British Ice Company. 

System C.—This is known as the absorption and was 
first applied by Carré about 1850. The Aw ped loyed is 
chemical or physical rather than mechanical, and on the 
fact that many va) of low boiling point are readily absorbed 
by water, but can be separated by the ication of heat to 
the mixed liquid. A considerable number of machines in which 
ammonia was used in —— with "hgh : an ook were 
made by Carré in France, but no very hi egree ‘ection 
was arrived at, owing to the impossibility of getting an anhydrous 
product of distillation; the ammonia distilled over contained 
about 25 per cent. of water, which caused a useless expenditure 
of heat during evaporation, and rendered the working of the 
apparatus intermittent. Taking advantage of the fact that two 
vapours different boiling points, when mixed, can be sepa- 
rated by means of fractional condensation, Rees Reece brought 
out in 1867 an tion machine in which the distillate 
was very nearly anhydrous. The action of the machine was 
briefly as follows: i liquid ammonia of commerce, 
of 0880 specific gravity, was heated, and a mixed vapour 
of ammonia and water was driven off. By means of 
termed the analyser 
was condensed at a comparatively high tem , and run back 
to the generator; while the ammonia into a condenser, and 
there assumed the liquid form under pressure produced by the 
heat, and the cooling action of water circulating outside. The 
nearly anhydrous liquid was then utilised in a refrigerator in the 
ordinary way; but instead of the vapour being drawn off 
was absorbed by cold water or weak liquor in “@ 
an absorber, which was in communication with the 
refrigerator; and the strong liquor thus formed was pumped back 
to the generator, and used over again. i tus was after- 
wards improved by Stanley, who introduced steam coils for causing 
the evaporation in the generator; and then by Pontifex and Wood, 
who have succeeded in bringing the absorption machine to a con- 
siderable state of efficiency. Their apparatus, as applied to the 
cooling of liquids, is shown in Fig. 4. A is the generator, 
containing the coils, to which steam is supplied from an ordinary 
boiler not shown ; B, is the analyser ; C, the rectifier and condenser ; 
D, the refrigerator or cooler, in which the nearly anhydrous 
ammonia obtained in the condenser is allowed to evaporate ; E, the 
absorber, through which weak liquor from the generator con- 
tinually flows and absorbs the anhydrous vapour produced in the 
refrigerator ; F, the economiser or in’ » by means of which 
the cold strong liquor from the absorber is heated by the hot weak 
liquor passing from the generator to the absorber; and G are the 
pumps for forcing the strong liquor produced in the absorber back 
into the analyser, where, meeting with steam from the generator, 


a@ pump, it 
v ied 


the ammonia is again driven off: the process being thus on 
continuously. ing the action of the economiser to be perfect 
—which of course is a condition never met with in ice—all 


the heat given out by the steam in the generator coils would be 
found in the water issuing from the condenser, less that portion 
directly lost by radiation and conduction. In this case the total 
heat expended would be that required to vaporise the ammonia, 
and the water, which in the form of steam unavoidably passes off 
with the ammonia to the rectifier and condenser, plus the heat 
lost by radiation and conduction. In the refrigator the liquid 
in = 








vessels 
and the rectifier, the bulk of the water | diagram, Fig 


for several years by Messrs. De Motay and Rossi. The liquid used 
is a mixture of ps Sm ether and sulphur dioxide, and has been 
termed ethylo-sulphurous dioxide; its adoption was decided on 
after a series of experiments with numerous other combinations of 
ethers and alcohols with acids. these i i 
found that liquid ether at ordina 
an ing power for sulphur dioxide amounting 
times its own volume; while at 60 deg. Fah. the tension of the 
vapour given off from the binary liquid was below that of the 
atmosphere. In working, both liqui onpunie in the refrige- 
rator under the aauenee. <8 the pump; quel yt 99 Fo 
pressure never ex is that necessary to liquefy the ether. e 
com| i pomp tes lee cagnsliy then wenkd be sequined fer | 
ether alone, but more than for pure sulphur dioxide. to the 
cost of making ice by this process, the author has no particulars; 
but he believes it to be somewhat less than with ether. An 
interesting application of the binary system bas lately been made 
by Raoul Pictet, who found that by combining carbon dioxide and 
sulphur dioxide he could obtain a liquid whose vapour tensions 
were not only very much less than those of carbon dioxide, but 
were actually below those of pure sulphur dioxide at temperatures | 
above 78deg. Fah. The curve for Pictet’s liquid is shown in the | 
i » Fig. 12. This is a most remarkable and unlooked-for | 
result, and may open up the way for a much greater economy in 
ice production than has yet been attained. As to the results that 
have been obtained with this , the author has no definite 


process. 
pans but he understands it is stated to give a production of 
tons of ice per ton of coal. 
(To be continued.) e 





OBSCURE INFLUENCES OF RECIPROCATION IN | 
HIGH SPEED ENGINES* 
By Mr. Artuur Rice, M.LC.E, 

Few, if any, modern ications of mathematical research have 
proved so in’! i instructive to mechanical engineers as | 
those investigations by which Mr. Charles T. Porter first showed | 
how the reciprocation of high-speed pistons might be used to | 
equalise pressures, and conduce to the quiet ing of engines 
driven much faster than the speeds to which makers of 
stationary engines had until then been accustomed. His Allen 
engine, with 12in. cylinder and 24in. stroke, first exhibited in 
London at the Exhibition of 1862, made 200 revolutions per 
minute, and at much attention at the time; and the 
principles then enunciated are still carried out by the Southwark 








acturing Company of Philadelphia, the makers of the 


es. 

most cases of reciprocation, whether in an engine, a printin 
machine, or other mechanism, it is a crank that rules the rate o 
acceleration or retardation, and thus the problem involved 
becomes somewhat unified and converted into a calculation of 
centrifugal fcrce at the extreme end of a stroke and of accelerating 
force at all intermediate positions. By reciprocating parts in a | 
steam engine, we include the piston, piston-rod, motion block 


TABLE I.—Centrifugal Force = Weight (pounds) 
R? x (000341 fi 











| why one quick-running engine proves a practical 


Radius (feet) x (Revolutions per minute) ? x ‘000341. 
‘rom 50 to 1000 Revolutions per minute. 


JUNE 4, 1886. 
little, if , beyond the cosespending speeds of common 
types. Their proportions are ill ted for expansive working, 
and if their very moderate increase of speed be exceeded, thei 
energies seem devoted to self-destruction. But they seem scientific 
to ordinary users of steam power, and, being cheap, such engines 
are quite good enough for such people. 

Dynamical relationships in small steam engines. quate such 
insignificant effects in comparison to their proportions, that no 
difficulties arise except at extremely high 5) ; but it is only 
with engines of large size and — that we are soon brought face 
to face with heavy dy strains, which would seem to be 
difficult to understand or remove. Yet it is well known that many 
really powerful engines of this class are running with smoothness, 
and even with economy; while others are hammering away an 
uneasy existence with considerable energy. And mere superficial 
observers accept such evidences as against high speeds, but ignore 
such evidences in their favour. This, however, is a v ow 
sort of conclusion, and every scientific engineer would disdain to 
submit to the dictation of any such inertia of stupidity. He would 
prefer to get at any true causes that may influence these irregular 
results rather than palliate existing evils, much less deny their 
existence altogether. 

It would almost seem as if the usual calculations of the influences 
of reciprocation in large and powerful engines must continue to 
pass unnoticed some disturbing influence that really is so import- 
ant as to render the existing theory an imperfect exponent of 
things as they really occur, and we now propose to examine a little 
into the subject, and endeavour to extract some ey light as to 

ilure, while 
another, made on the same lines of construction, may be th hly 
successful; and we may remember that the successful com of 
even a single large ae engine is ample proof in their favour, 
and outweighs a thousand failures. 

It Las | be useful first to refer in general outline to the effects 
prod upon the driving power of an engine by the necessity for 
acceleration and retardation of its reciprocating parts, and to 
pmo ourselves of those ponanens which c : the distribution 
of pressure on a piston into something quite different experienced 

the crank pin. And those who desire to obtain fuller knowledge 
of the subject should study it beragpe pre for the present paper 
does not touch upon many points of ue, but it employs the 
general construction of diagrams given in the author’s treatise 
already referred to, and some of the —— are identical, or nearly 
so. Since 1872 the writer of this paper has designed and constructed 
high-speed engines, and has devoted much study to them, and has 
enjoyed exceptional opportunities for observing their behaviour’; 


| this not only in engines—some of considerable power—of his own 


design, but also in engines by other makers. Some of these engines 
have been far from perfect, while others have been eminently 
satisfactory from this particular point of view; and people may 
argue as they please, that such results condemn high speeds alto- 
gether, or that such conclusions prove the ge’ correctness of 
those theories upon which their construction is based. 

Few even of engineers are really aware how many difficulties 
environ the whole subject, and some users of steam power, more 


Values of Constant 















































i ised will take up the preci i f ray ' ] 
Sheibdinbene eeu ca dering a csainer oul Tiucfacticn in the 502x “000341= °852 1602 x “000841= 8°73 2702 x “000841 = 24-859 | 8802 x “000341= 49°24 5802 x “000841 =114°712 
condenser, less the amount due to difference in pressure, and less 552 x °000841 =1°031 1652 x *000341= 9°284 752 x *000341 = 25°688 3852 x "000841= 50°544 5902 x *000341 = 118° 702 
also the small amount due to the difference in temperature between 602 x “000341 =1-228 1702 x *000341= 9°86 2802 x *000341 = 26°734 3902 x 000841= 51°866 6002 x -0003841 = 122°76 
the vapour entering the condenser and that leaving the refrigerator. 652 x -000841=1"441 1752 x +0084] = 10°443 2852 x “000341 = 27°698 3952 x “000341 = 58-204 6202 x “000341 = 131-08 
Again, when the vapour enters into solution with the weak liquor see etree a. a tas ¢ » 
in the absorber, the heat taken up in the refrigerator is given to 702 x -000341 = 1°67 1802 x *000841 = 11-048 2902 x "000341 = 28-678 4002 x *000841= 54°56 6402 x 000841 = 139-674 
the cooling water, subject to slight corrections for differences of 752 x "000341 =1°92 1852 x *000341 =11°671 2952 x *000341 =29°975 41(2 x *000341= 57°322 6602 x *000841 = 148°54 
rey te nee ee ee 802x *(00341=2°182 | 1912x *000841=12°31 8002 x “000841 = 80-69 4202 x -000841= 60°152 6802 x “000341 = 157-678 
— ie Agere ts, heap Tongene 7 pared ge ate ceeded 852 x -000841=2°464 |  1952x-0C0341=12-966 305? x “000841 =31-T21 4302 x “000841= 63-051 7002 x *000841 = 167-09 
equal to the amount taken off by the cooling water from the con- 90? x 000341 =2°762 200? x 000341 = 13°64 310? x *000341 = 32°77 440? x -000341= 66°018 7202 x 000341 = 176°774 
denser, plus that taken off from the absorber. ppm ee na age 952 x *000341=3°077 2052 x “000841 = 14°33 3152 x "000341 =33°835 4502 x *0C0341= 69°052 7402 x *000341 =186°732 
ee ani, eee ¢ ae ae aes 8 1002 x “000841 =3-416 2102 x “000341 = 15-038 3262 "000341=34°718 | — 4602x “000841= 72°155 760? x 000841 = 196-962 
evaporation tesa passes into the Fon gery enc 1052 x *000341=3°759 2152 x *CO0S41=15°763 8252 x "000341=36°018 | — 4702x -000841= 75°327 7802 x *000841 = 207 "464 
ene heat into all eee pipes tan iiow ane 1102 x *000341=4°126 2202 x -000341 =16°504 8302 x 000341 = 87°134 4802 x *000341= 78666 8002 x “000841 = 218° 24 
perature ; water passing into the refrigera long with the 1152 x “000341 =4-51 2252 x "000841 =17°263 3852 x 000341 = 88°68 4902 x "000841 = 81-874 8202 x 000841 = 229° 
—- : - 7 =$8"s = 7 x 41 = 229° 283 
—- wn ee pm hee ng 120? x -000841=4-91 2302 x *000341=18-089 3402 *(00841=39°419 | — 5002x “000341= 85° 250 8402 x “000841 =240°61 
in the compression. — en / due to the fact that in the 125? x +000341 =5°329 2352 x *000341=18°832 3452 x *000341=40°587 |  5102x *000341= 88°694 8602 x *C00841 = 252° 204 
absorption system the heat of vaporisation acquired in the refri- 1802 x -000841=5°763 240? x *000341 =19°642 3502 x *000341=41-°772 |  5202x "000341= 92°206 8802 x *000341 = 264° 
gerator is rejected in the absorber: so that the whole heat of : ses — ais . Site . “<i 787 3 ed 
<aainieation suited eget Be #« me ale ao 1852x -000341=6°215 |  2452x"000341=20°468 8552 x *000841 = 42°864 5302 x "000341= 95°787 9002 x *000341 = 276° 21 
pon me se asiate ee by the steam. Inthe compression 140? x -000341=6°684 | 2502x -000341=21-312 3602 x *000341 = 44-193 5402 x *000341= 99°436 9202 x “000341 = 288-622 
See ae = rover so pp tee | 1452 x °000341=7°169 |  2552x -000341=22°173 $652 x *000341=45°429 | 5502x °000341=103°152 9402 x *000341 = 301°308 
power has to be expended merely in raising the pressure 1502 x *0(0341=7°672 2602 x *000841 =23°052 8702 x *000341 = 46°682 5602 x *000341 = 106°938 9602 x “000841 =81427 
ene a egy ee ; liquefaction to oocur | 1553 x -000841=8°192 2652 x “000841 = 23-947 8752 x “000341 = 47°53 5702 x -000341 = 110798 9802 x *000841 = 327°496 
gained in the a! ion machine by using the direct heat of the Fs : SSS) FE PE ce ee eR eee ——— 
steam without first converting it into ical work ; for in this In paper by Arthur Rigg, on “ Reciprocation,” Society of Engineers, 5th April, 1886. 
way ite latent heat of isation can be utilised by i 6 A A . . ‘ 
the steam in the coils letting it escape in the form of water. TABLE Il.—Proportions of Reciprocating Parts in High-speed Steam Engines, taken from Actual Measurement. 
ae 950 ee to while in ae aoe oe ae | aq | Ratio of Total ee | scilla! a mney) '¢ 
ts o ; . tio of | t. | Oscillation and retardation pressures, 

of coal per indicated horse-power per hour only about 160 Diame-| Area Stroke Revolu-| crank | ogee. —~ <a arte 
units are utilised per pound of steam without allowance | Maker's name. | terof | of of tions per tocon-  woiine | Weight | | outward | F iam oi to! mp 
for mechanical inefficiency. In the absorption machine also | Piston. | piston. | piston. minute. | necting | jn jhe pertain) Mean. | + | stroke. | stroke. ” 
tho sosling water has to take ap chews twice as much as in | - [+ oe 
the compression system, owing to the ammonia being twice lique- C3 
fied, — ee te condeneer and ease ee absorber. 1 a Rig — | 16 ont | 94 me 1+7 90 | 45 os 7 56°5 42°5 8 to 6| 147 
is usu: pass the cooling wa e condenser an sss 16 1 24 1-7 | 900 4°5 61°2 87 69°9 52°5 
then through the absorber. The cost of ucing clear block ice | Porter- sees nt 103°8 | 20 230 | 146 | 3278 2°6 89°4 6°5 45°9 82°9 a to is a 
in this country, with an absorption machine of 15 tons capacity | Porter-Allen .. 11 103°8 | 20 20 | 156) | 278 2°6 39°4 6°5 45°9 82:9 | 15to16| 70 
per twenty-four hours, may be taken at about 4s. per ton, with a. = 7 = a | ig os + ad a8 7" = a = = =" 
good coals at 15s. per ton, exclusive of all for repairs and | Porter- ee Fo 95 16 390 | 136 | 2375 | 25 69°5 11°5 81 
ae a of - den foie oe —_ of 4 Sete Sten bie as . as = = 15-16 470 4°15 | 57 9°25 66°25 47°35 mel 

assuming evaporative duty o . of water per Ib. | Porter-Allen .. 4° 4 | 1+6 529°5 | 3°206 | 43°6 72 50°8 36°4 ie a 
— = PE ab. A. Rigg 2 | Us | 20 190 | 137 «| (407 86 | 178 | 85 19°8 | 14°8 > ho 

ystem D.— , which is known as the binary absorption - 
m, liquefaction of the i i it i t about | _. . . 

— Nag aor “wh peoedinn- — « — - - ae tion: or | With attachments, and all the connecting-rod except the head at | exegeant, still are apt to indulge extravagant expectations. But 
else the refrigerating agent itself is a compound of two liquids one | it8 outer end. Assuming these to be concentrated around the | it may well be remembered that science moves slowly though 
of which liquefies at s com tively low , and then Acad crank pin, then its radius in feet (= r) = the rate of revolution per resistlessly, and it is most unfair to di attempts to extract 
Sen thei Gate widen 1 pr : i> equates of the first a or ae ity apeatannd sa 4 yn day its hidden mysteries, because of the difficulties encountered or the 


absorption. 
kind was brought out in 1869 in Sydney by Messrs. Mort and 
a be used pen with wee: Ptr absorbent. The 
machine i of an evaporator or igerater, a pump and an 
absorber. The evaporator was supplied with strong ammonia 
liquor, which was vaporised by means of the reduction of pressure 
induced by the pump, and so abstracted heat from the liquid to be 
cooled. The weak liquor passing out at the bottom of the evapor- 
ator was led by pipes to the pump, where it met with the ammonia 
vapour, along with which it was forced through cooling vessels 
under sufficient pressure to cause the solution of the ammonia; 
and the strong liquor thus formed was again Peg into the 
evaporator. This machine was only used by inventors in 
Australia, so far as the author is aware; and he has no i 
as to fuel consumption or cost of working. It was not likely, 
however, to be a very economical apparatus, because the whole of 
the water entering the evaporator with the ammonia had to be 
reduced in temperature, giving up its heat to the ammonia vapour, 
and to that extent preventing the performance of useful cooling 
work. But this disadvantage was in some degree compensated for 
by reducing the temperature of the strong liquor before it entered 
evaporator, by means of an interchanger through which the 
very cold weak liquor passed on its way to the pump. In machines 
of the second kind, in which both liquids are evaporated at a low 
temperature, the foregoing objection does not exist; and t! 
this mode of working has not as yet been introduced into this 
country, it has heen successfully employed in the United States 





ting ing 
centrifugal force, as that forms the initial or terminal pressure 
and the usual formula employed in this calculation is centrif 
force in pounds = W x 000341 x R? xr, The term °000341 R? is 
@ constant, and may be calculated out for given This has 
been done in the ion of Table I., which can be used to facili- 
force forms an element. 


tate any calculations wherein centrifugal 
subjects are fully treated in elementary text- 


Such 
books on dynamics; but, in order to secure the use of one system, 


it will be assumed that all have read the chapters on reciproca‘ 

parts in Mr. C. T. Porter’s book on the indicator or in the joo J 
‘Practical Treatise on the Steam Engine,” 258 to 283. 
Therein will be found a complete investigation of the whole subject 


we purely mathematical symbols, and easily intelligible to 


partial failures experienced. Such foolish critics should remember 
that no invention or improvement ever was perfected at once, nor 
has anybody ever heard of a second Minerva springing fully 
equipped from the head of Jupiter. 

It may be considered unfortunate for the progress of science that 
so few engineers publish data of an accurate and complete character, 
ee i in relation to any attempts to improve the scientific 

of Soa especially when success is only 
through the c of some comparative miscalculations, or even 
failures. And this reluctance is the more regrettable because it 
frequently ha that a failure lends itself far more readily to 
the acquiring of a real knowledge of truth than the examination of 
many a complete success where the stages of progress have been 
a lost. We shall avoid this error, and shall give the 
ts of actual experience with high-speed engines are 
deserving of the name, taking only two types for illustration, 





wor! engineers. 

So simple and convincing do these theoretical conclusions appear, ‘ 
Sat we enh Seniy ant te their and g 1 adop- | wherei 
tion being followed by great changes in the proportions of ordinary 

m and users might naturally be 


steam engines; because ers 

supposed to desire the combined advantages of greater power and 

diminished cost which accompany the use of higher rates of revo- 
id that such tions have been 








* Society of Engineers. 


the mass of their reciprocating parts has been avowedly 
used for equalising the incidence of high pressures and early rates 
of expansion in one cylinder. 

Tn these two classes full information is at hand, and the author 
wishes to acknowledge his thankfulness to the Southwark Manu- 
facturing Company of Philadelphia for the valuable information 


as to the hts of reciprocating parts which they have so liberally 
afforded a so freely placed at his y veon of The indicator 
diagrams for these Porter-Allen engines are taken from published 


engines 
sources, and are intended particularly to show the evils arising 
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Fig 19. 
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MOMENTUM DIAGRAMS OF STEAM ENGINES. 
(For description see page 430, 
vf “8 
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from improper arrangements—not for criticism, but only as show- 
ing how the proportions may influence the quiet running of engines | 
that make many revolutions per minute. Some diagrams given 
are thoroughly unsuited to quick-running engines, but they give 
useful instruction as to what ought to be avoided. These remarks 
also apply to diagrams taken from the author’s own on 
steam engines, and it is ho) that this paper may aid in the | 
removal of many crude fi ies which . disfigure engine-makers’ 
catalogues, and mislead an ignorant public. It should also be 
explained that all original diagrams have been altered to one 
uniform scale of zyin. per pound pressure, and toa uniform length, 
and all circles representing the crank path are to a scale of fin. to 
the foot. ularities due to oscillations of indicator pencils have 
been smoothed down, but no radical changes have been made in 
the original indicator cards. 

The graphic diagrams used in the following paper are similar in 
general type to those invented by the author, and first published 
in January and April, 1870. They are used in his ‘* Practical- 
Treatise on the Steam Engine,” and are fully explained there for 
those who wish to understand them. To show how valuable has 
been the assistance which engineers have gained from this graphic 
method of illustrating + pressures on a crank pin, it may be men- 
tioned that it was adopted by the present distinguished President | 
of the Institution of Civil Engineers, Sir F. Bramwell, in his | 
exhaustive paper on “‘ Marine Engines,” read at the Live 1 
meeting of the Institution of Mechanical Engineers in July, 1872, | 
and it is now used by engineers generally all over the world. This 
method replaces very troublesome mathematical calculations, such | 
as few can be expected to remember for long after the completion | 
of their academical studies, much less to undertake in addition to | 
their ordinary labours. An ideal indicator card, ADGRSP, is | 
shown by Fig. 1, and 301b. of its initial pressure of 60 lb. per square 
inch is required for overcoming the inertia of its reciprocating parts, 
transferred as 30 lb. to the further end of a stroke as a measure of | 
resistance needed to restore these reciprocating parts to a state of 
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rest. Diminishing, accelerating, or retarding pressures are repre- 
sented Ly vertical ordinates from A B to the oblique line P Q, and 
thus the original indi b hanged to Pd FRE, as 
as pore transmitted to the crank pin, where a 
connecting- is of infinite length. A finite connecting-rod, of 
four times the crank radius, produces the modifications shown in 
Figs. 2 and 3, with the proportions crank + connecting-rod = 1 + 4; 
the pressure P p in excess or in deficiency of that due to an infinite 
ting-rod b one-fourth of A P, or 30 Ib.—namely, 7°5 lb. 
—which has to be deducted from, or added to, the initial steam 
pressure; whereas, if the ratio of crank to connecting-rod had been 
as 1 = 6, for example, then no more than 5 lb. would have to be 
subtracted or added. These considerations explain why indicator 
cards ought never to be exactly alike in form for the forward and 
backward stroke, and running at a quick speed emphasises the 
necessity for this difference in order to produce steady driving. 
Table II. gives a summary of data which are intended to serve 
for calculations as to the influence of reciprocating parts, initial or 
mean pressure, compression and load or resistance, and a few 
introductory remarks on this table may perhaps prove useful. 
Data are given for several sizes of horizontal engines made by the 
Southwark Manufacturing Company of Philadelphia, and known 
as Porter-Allen engines, and also for several sizes of high-speed 
engines constructed by the author of the present paper; but it has 
not been idered y to include other classes of engines, as 
so few of them can be said to make a complete use of the reciproca- 
tion of their moving parts for gaining steadiness in running. No 
special explanation will be needed for the first five columns of 
Table II. Column 6 gives the ratio of crank radius + connecting- 
rod in a fraction whose numerator is always unity. Column 7 has 
the actual weights of the reciprocating parts, viz., piston, piston- 
rod, motion block, and the connecting-rod, except its outer or 
crank-head end, as that may fairly be regarded as being part of 
the crank, and balanced by a counter weight. Column 8 is obtained 
by dividing the figures in column 7 by the piston area, column 3 
thus giving the weight of reciprocating parts per square inch of 
piston area, bringing all calculations into uniform terms, and 
facilitating comparisons between different engines. Column 9 is a 
calculation of the initial pressure necessary to put the reciprocating 














parts into motion. If an infinite connecting-rod were used, then 
this initial pressure would exactly equal the centrifugal force sup- 
posing the mass concentrated round the crank pin. Column 10 | 
takes into consideration the actual finite length of the connecting- | 
rod—column 6—as compared with the corresponding crank radius, | 
and expresses how much pressure must be added to or deducted ' 


from the mean initial pressure on account of variations due to a 
finite connecting-rod. Column 11 expresses the actual initial 
pressures required for acceleration or 1etardation of the reciprocat- 
ing parts at the end of cylinder furthest from the crank, Column 
12 gives corresponding data to column 11 for the cylinder end 
nearest the crank. 

Great divergencies will be noticed in the proportions of these 
engines in accelerating pressures required, and in their weights of 
reciprocating parts relatively to their piston area, and it will be 
apparent that no uniform rule can have been observed during their 
design in relation to such strains as arise from reciprocation. 
The necessity for providing sufticient initial steam pressure is pretty 
generally understood, and we do not intend to notice this matter 
in the present paper; but less consideration seems to have been 
devoted. to those heavy strains which arise at the conclusion of 
each stroke, and which sometimes convert a steam engine into a 
steam hammer, working its own destruction. 

It is to a consideration of these final pressures that we propose 
to apply and extend the circular pressure diagrams, so as to render 
them easily calculated, and to show at a glance how much resist- 
ance is needed for retarding the reciprocating parts, and for bring- 
ing them quietly to rest. There are three elements by which such 
resistance can offered, namely—A, the load upon an engine ; 
B, compression of exhaust steam (and lead); C, impact on the 
crank pin; and of these three, impact on the crank pin alone tends 
to act destructively, and must be limited by load and compression 
within such degrees as may be found practically convenient in any 
given type of engine. 

(A) The load or resistance on an engine may be considered as a 
uniform tangential pressure against the movement of its crank, and 
is measured upon the piston as the mean pressure given by an indi- 
cator Measured on the crank, this pressure diminishes in the 
ratio of two diameters to a ci 


Mean tangential load on crank = 


ference, thus— 
2 X mean pressure 
3°1416 . 

















\ 









































E EL 


Tt is only the horizontal component of this pressure that can oppose 
a resistance against corresponding horizontal pressures due to 
reciprocation ; and if the circle I., AC B D—Fig. 6—be the path of 
a crank, then radial ordinates may be drawn from it as a base line, 
and all their terminations will be found in the circle marked II. as 
the exact equivalents of such horizontal component at any desired 
spot. At half-stroke, when the crank is moving horizontally, this 
component exactly equals the mean resistance; but at either end 
it vanishes altogether, and so becomes quite ineffectual as a means 
for checking the movements of a piston. 

(B) Compression of the exhaust may be taken to include lead, 
or inlet of fresh steam before a crank turns its centre; for both 
these are effectual against the final impact of reciprocating masses, 
after the resist of load b feeble or ceases altogether. 
By ag oe any desired pressures can be accumulated against a 
piston, for bringing all the reciprocating masses, however great, to 
rest; and this cushioning of an elastic vapour to a pressure 
approaching that of incoming steam serves also important 
economical results in the working of steam engines. 

(C) Impact on a crank pin results from whatever final difference 
remains between the whole sum of accelerating pressures and the 
deductions that have been made from it by counteracting load or 
compression, and it should be the object of a design to limit this 
pernicious action within the bounds that surfaces can endure with- 
out expelling the lubricant; or better still, to eliminate sach 
impact altogether. In the indicator cards illustrated, and in 
all other diagrams, the line AB is taken for the piston 
stroke, and the vertical scale of pressures is always jin. to the 
pound per — inch of piston area. AP is the pressure per 
square inch for acceleration, or retardation at the outer or further 
end from the crank ; while B Q is the corresponding pressure for 
the inner end nearest to the crank, and all the engines described 
are horizontal. Ordinates from A B to P Q—Fig. 4—represent 
deductions, and additions for the forward stroke on account of 
reciprocation, while Bg—Fig. 5—represents deductions and 
additions on account of the backward stroke. Finally, the curves 
F f—Figs. 4 and 5—combine actual indicator pressures with those 
deducted or added by reciprocation, and give final pressures on the 
crank-pin in standard measure of pounds per square inch upon each 
piston. Circle I. in all diagrams such as Fig. 6 represents the 
path of a crank to a scale of jin. to the foot; and this circle is 
used as a base line for measuring all pressures and resistances. 
Circle II. gives the horizontal component of load, or uniform 
resistance, due to the work which each engine is performing, 
measured at any point as a radial ordinate to a scale of ;yin. per 











square inch of piston area, Circles IIL. are the curves P Q and q p 
translated into radial ordinates upon the circle A C B D as a base 
line, and they show graphically how much pressure is needed at 
any given position of the crank to counteract the influences of 
reciprocation; AP being for the extreme outer end, and B Q for 
the extreme inner end, thus corresponding with the indicator 
diagrams. Portions of crescents are cut off between circles II, and 
III., and C E B shows exactly how much of the reciprocation may 
be counteracted by horizontal components of the load or resistance, 
and E Q B shows how much remains to be dealt with by com. 
pression, or impact, or both; similarly, at the termination of a 
return stroke, D ¢ A is resistance offered by load, ande P A 
remains over to be dealt with by compression of exhaust and 
impact against the crank. This opens up the question of valve 
setting, and its importance cannot be exaggerated; for upon 
correct proportions of clearances and compression depends the 
quiet, easy running and durability of any given high-speed steam 
engine. Compression curves taken directly for such indicator 
diagrams as Fig. 3 have been transJated into their equivalents in 
circular diagrams such as Fig. 6, and appear there as irregular 
crescents, measured from circle III. as base lines. Thus F Q G 
corresponds with the termination of a forward stroke, and e P g 
corresponds with the termination of a return stroke. These have 
to be deducted from the reciprocating pressure circles III., so that 
finally there are left areas E F G B and eg A, which are shaded 
by horizontal lines, these representing the duration and amount of 
whatever strains have to be resisted by the crank and tend to its 
destruction. The area enclosed by E F G B—Fig. 6—gives the 
durati t of p accumulated at the termination 
of the forward stroke, and eg A represents corresponding lines 
and pressures for return stroke. Having secured all this infor- 
mation, it is easy to calculate the strains to which any given 
engine is subjected, and to understand why one may work well 
and another indifferently. 

Our first illustration is taken from a powerful horizontal con- 
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| densing engine made by the author in 1877. It has a cylinder 16in, 
| in diameter, 24in. stroke, and drives its double-acting air pump 
| directly from an excentric on the main shaft. This engine was 
| designed to run at 160 revolutions per minute, but its r speed 
| was altered to 180 revolutions per minute at the commencement, 
and circumstances required a temporary increase to 200 and 220. 
Advantage was taken of these unusual opportunities to study the 
| behaviour of this engine—at that date the most powerful ever con- 
| structed to run at so high a speed—and it was found to work well 

and > mag wd at 180 revolutions, but that the bearings were insuffi- 
| ciently large for speeds of 200 and 220 revolutions, and were 

difficult to keep cool; otherwise the engine ran well even under 
| this severe test, The total weight of its reciprocating parts, exclu- 

sive of the crank end of its connecting-rod, was 900 lb., equivalent 

to 4°51b, per square inch of pistonarea. Fig. 3 represents indicator 
| diagrams taken from both ends of the cylinder at 180 revolutions, 
| giving 147-horse power, or a mean ure of 33°6 1b. per square 
| inch on the piston. In Figs. 4 and 5 we see curves P Q and p 7 
pourtraying the necessary deductions and additions on account of 
reciprocation, while crank pressure diagrams are distinctly shown 
by E f F R, Fig. 4, for the forward stroke, and by R f F E, Fig. 5, 
for the return stroke from the crank backwards. The load or 
uniform tangential resistance on the crank is 21°41b., and its 
horizontal components may be taken from radial ordinates between 
circles I, and If, The reciprocation curve P Q from Fig. 4 changes 
into the double crescent P C Q, Fig. 6, and similarly the recipro- 
cation curve q p, Fig. 5, changes into the corresponding crescents 
ADP. SS and T T are dotted to show what would be the recipro- 
cating curves corresponding with a connecting-rod of infinite radius. 
The horizontally shaded portion in Fig. 6 represents duration and 
amount of impact upon the crank pin after deducting resistances 
due to load and compression ; ay in the present example the 
crank moves through 108 deg. in one-tenth of a second, so simple 
measurement shows that the forces of impact per square inch of 
ner are at termination of forward stroke pressure = 20lb., 

uration = ‘05 second ; termination of backward stroke pressure 
= 15]b., duration = ‘05 second. We now take the same engine 
making 200 revolutions per minute and doing 84-horse power ; its 
indicator diagrams are given in Fig. 7, the influences of its 
reciprocating parts are shown by Fig. 8 for the forward stroke and 
Fig. 9 for the return. Here it is not until one-fourth of the 
forward stroke has been passed, and until one-third of the 
return stroke has been accomplished, that sufficient steam pressure 
is forthcoming to balance the resistance given by inertia of its 
piston, &c, Fig. 10 shows what is occurring at the termination of 
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each stroke; a very feeble horizontal resistance is offered by the 
load circle, and the amount of compression proves quite inadequate 
for bringing the rapidly moving masses to rest. Under these con- 


ditions the engine could not ibly work in the quiet and easy 
manner which its slower speed of 180and its higher power rendered 
apparent. Here the crank moves through 120 deg. in one-tenth of 
a second, and the impact forces are for end of forward stroke 
pressure = 87 1b., duration = ‘06 second; for end of return stroke 
pressure = 833lb., duration = °04 second. In order that this 
engine shall work well and quietly at 200 revolutions the initial 
pressure should be increased to not less than 801b. per square inch, 
the load about doubled, and the exhaust closed much earlier to 
provide sufficient cushioning that may bring about a state of rest 
at the end of each stroke, 

Figs. from 11 to 16 illustrate the running conditions of an 11}in. 
by 20in. Porter-Allen engine making 230 revolutions per minute 
and producing 44-horse power with diagrams Fig. 11, or giving 
70-horse power with diagrams Fig. 15. The + pressures due to 
reciprocation are given by Figs. 12 and 13, and though they show 
no absolute deficiency of propelling pressure, yet its margin is 
perilously low at four-tenths of the return stroke; and although a 
fair average resistance is gone the load, yet the compression is 
insufficient. By methods al 'y explained, the circular diagram 
Fig. 14 is constructed and measured, it shows the mean 
impact on its crank in terms of pounds per square inch, For end 
of forward stroke, pressure = 18 lb., duration = °05 seconds; for 
end of return stroke, pressure = 25lb., duration = ‘04 seconds. 
If we now turn to the indicator cards Fig. 15, and corresponding 
circular be say Fig. 16, these show the same engines still making 
230 revolutions per minute. But a very great change has come 
about, The forces of impact have practically disappeared, and 
have been actually reve by an ive Pp shown on 
the indicator cards, This remarkable illustration shows how 
completely the dynamical relationships of high-speed steam engines 
are under the control of the engineer, when once their principles 
have been thoroughly investigated and understood. 

successful high- 
er 14in, di ti 








LETTERS TO THE EDITOR, 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





40-KNOT SHIPS. 


Srz,—Some sixty years ago a distinguished French savant, the 
late M. Réech, advanced a certain b pothesis, from which it neces- 
sarily follows if we have two uneq vessels of the same type, 
and —— immerged, denoting a lineal dimension, speed, power, 
and Admiralty coefficient, of the smaller and larger vessels, by 
the significant letters 1, v, c,c, and L, V, E, and C respectively, 
that the following relations must exist between these quantities. 

(1) ¢ = C; that is to say, the Admiralty coefficients will have 
the same value. 


(2) B = (7)é. The power for the speeds v and V in the 
respective vessels will be in the ratio of the seventh power of the 
square roots of their lineal dimension. What is the involved 
3 

hypothesis? In the first place, ¢ = ee, and C = mk , is the 
supposition by which the quantities known as the Admiralty 
coefficients are determined, and the first condition, c = C, implies, 
eta i E_ Vv? _ (L\i 

- E” whence, obviously, _ #-3a ( ‘) (by the 
second condition, as above), and by simplifying v= (7)! whence, 
by extracting _ cube root of both members, we obtain— 

(3) Y= ( i} hypothesis 
similar and similarly immerged vessels, driven at speeds pro- 
portional to the square roots of their lineal dimension will satisfy 
the three conditions noted. 


Lately some letters have been published in THE ENGINEER which 
illustrate this. A torpedo-boat—110 x 12 x 6°25 draught, dis- 


Consequently, Réech’s implies 





Figs. 17 to 20 inclusive are taken from a ve 
aol engine made by the author, having a cylin y 
a stroke of 2lin., indicating 104°7-horse power, and making 154 
revolutions per minute, e de of compression was very 
carefully proportioned to the weight of reciprocating parts, and 
therefore Fig. 20 shows an absence of those destructive forces so 
conspicuously present in Figs. 10 and 14. This satisfactory result 
has Nese accomplished without overdoing the compression, as in 
Fig. 16, and notwithstanding its hea 
engine has worked regularly since 1 
and, moreover, with marked economy in fuel. Of late years an 
opinion seems to have grown up that because small high-speed 
engines can run with satisfactory results at speeds exceeding 200 
revolutions, therefore the same engines may be driven far faster 
with equal success. This opinion has partly been fostered by the 
rejuirements of electrical engineers, and has led to a series of 
lisasters of a character most discreditable to our national reputa- 
tion for engineering skill. No data are forthcoming by which 
graphic diagrams similar to those we have already seen can be 
constructed for innumerable agricultural engines that have broken 
down under the absurd conditions of their work. Similar severe 
tests have been given to American engines of a far stronger and 
more scientific construction, and an example is given by Figs. 
21 to 28 inclusive, from an llin., by 16in. Porter-Allen engine, 
making the extremely high speed of 350 revolutions per minute; 
and driving a dynamo direct. Fig. 21 represents indicator cards 
showing 85-horse power, and Figs. 22 and 23 are corresponding 
crank pressures transferred as portions of circles marked III, in 
Fig. 24. Here the forward stroke—Fig. 22—receives insufficient 
pressure for giving motion to its reciprocating parts until one-tenth 
of its travel has been accomplished, and the final strains also are 
irregular and extremely heavy. Under such conditions it would 
be surprising to find the engine working easily, and the construc- 
tion of a ‘- “7 Fig. 24 shows an excessive strain coming on the 
crank pin, For the end of forward stroke pressure = 401b., dura- 
tion = ‘05 second ; for the end of backward stroke pressure = 52 lb., 
duration = "025 second. The indicator cards, Fig. 25, show the 
same engine still making 350 revolutions per minute, but doing 
133-horse power. Here the crank pressures become more regular, 
the load counteracts a greater proportion of the impact strains; 
but the amount of compression remains wholly inadequate to 
produce quiet and easy running. Here the remaining pressures 
are as follows :—For the end of forward stroke, pressure = 32 lb., 
duration = ‘03 second; for the end of backward stroke, pressure = 
441b., duration = 025 second. In neither of these cases can this 
engine be expected to run well, and the means of cure are obvious 
from these diagrams at a glance. 

By way of further illustration, it may be assumed that this 
engine has its valves reset so as to increase the amount of com- 
pression to that shown by Diagram 15, and for our present 
purpose we may neglect the increased mean pressure thus 

uired to maintain 350 revolutions and to give out 133 
indicated horse-power. The results of this change are shown by 
additional curves drawn upon Diagram 28 and terminating at K 
and L. Here compression at the end of a forward stroke produces 
everything that can be desired, but a little additional compression 
might advantageously be employed at the termination of a return 
stroke, The curve terminating at L—Fig. 28—may be compared 
with those terminating at G and g in Fig. 20, for they all fulfil 
some of the conditions of perfectly quiet running, namely, that 
any forces given out by the reciprocating parts towards the con- 
clusion of a stroke, as shown by shaded portions, should be met 
and counterbalanced by more than an equivalent resistance required 
for compression. This insures relief from an evil which accom- 
panies high-speed engines, namely, irregular load. 

Reverting to Diagram 20, and assuming the load circle II. to ap- 
atin closely to the base circle I., then, if an automatic governor 

used to vary the rate of expansion, we should find that diagrams 
like 8 and 9 would be produced where there is not enough steam 
pressure to give the necessary acceleration, and we should also find 
that the points E and e would closely approach c and D, thus 
leaving a ae margin of upresisted forces to become a destructive 
impact upon the crank pin. Such diagrams as these afford an 
unerring guide to the designer of any high-speed steam engine, for, 
after deciding upon its dimensions, speed, and intended range of 

wer, such diagrams as Fig. 28 can be constructed so far as circles 

-, IL., ILI. are concerned; then radial ordinates can be transferred 
from this preliminary or trial diagram back to indicator cards, like 
Fig. 25, where their terminations will display compression curves, 
such as are shown by dotted lines on that figure. It also follows, 
as a matter of course, that similiar investigations may be taken 
from any existing engine in order to discover the proper place 
where compression should begin; and if the designer cares to be 
perfect in every way, he can thus very readily find out how much 
clearance spaces should be allowed. It is a common error to 
imagine that the reduction of such spaces to a minimum is an 
unmixed gain in the case of high-speed steam engines, nor should 
it ever be alike at both ends of a cylinder. Judging by these 
examples, all taken from engines in actual work, it cannot be a 
matter of any surprise that contradictory results are obtained from 
high- engines, Indeed, there are many other engines not 
avowedly of a high- character, but often of considerable size, 
and these give immense trouble through heating of ings and 
other pernicious habits, If the engineers in charge would only take 
the trouble to weigh the heavy masses which are kept in compara- 
tively rapid motion—if they would select indicator diagrams and 
- ! bare the whole secret history of their charge in one revolution 
of ii 
h 


load, this non-condensing 
in a satisfactory manner, 








its existence by the use of these new diagrams which the author 
opes may prove interesting and useful to his fellow-engineers— 
then there would be no difficulty whatever in ascertaining what 
c are necessary to remove the evils experienced so frequently. 
Fy veces days - eee engine would be passed in qetate, its 
© prolonged, and their own anxieties in no small measure 
diminished, 





+ 52°5 tons—is stated to have been propelled 21°75 knots 
by 470 indicated horses ; in which case the Admiralty displacement 
coefficient would be ; 

— Gay (an75y = 307. 

For the hypothetical case of a similar vessel of three times the 
lineal dimensions—that is to say 330 x 36 x 18°75 draught, dis- 
placement 1417°5 tons, by the second condition we should have 

E = 470 ( 330)! — 22,000 indicated horses; 

by the third condition = ry 
V — a ae = « * . 
21°75 ( T10 ) 37°68 knots; 


and the Admiralty — : 
— (1417°5)8 (37°68) _ 
" 22,000 307, 


> 
confirming the first condition. 

In your issue of the 7th May I notice Mr. Paulson, by his 
reading of Réech’s hypothesis, deduces 12,690 indicated horses, 
instead of my figure 22,000, and, consequently, the displacement 
coefficient 307 would then attain the somewhat extraordinary 
magnitude 532°3, which is about double the value attained in large 
full-powered vessels: for example, the Cunard Umbria with 
her 14,500 indicated horses on trial! Other circumstances not 
touched upon render calculations at these high speeds altogether 
illusory ; and, in my opinion, whether in the form proposed by 
M. Réech, or, as afterwards adopted by the late Dr. Freude, this 
hypothesis in an entirely mistaken reading of experimental facts, 
and of the principles involved in the provlem of steamship propul- 


sion. ROBERT MANSEL. 
White Inch, Glasgow, June Ist. 


S1r,—I am pleased to see Mr. Hurst purposes favouring us with 
a detailed description of these ships, and I must thank him for 
having at last admitted that the production of such vessels, 
instead of being a result which is well-known can be attained, and 
the power required easily computed, as stated by him before the 
Society, is rather problematical, or, at the best, may be considered 
probable, Within so short a time he descends from certainties to 
probabilities. May we expect further retrogression? Mr. Hurs 
considers he has caught me tripping, and d my stat ts 
as utterly absurd, at the same time drawing a conclusion which is 
not the ni result of those statements, considering them in 
their special relation to ship propulsion, and I think I can, toa 
certain extent, maintain them with his own arguments. I may 
inform him that I have considered the reduction of heating surface 
attending increased horse-power, but also consider there is a limit 
to that reduction, which we have probably touched upon already. 
Taking my ground upon the heating surface per horse-power 
obtained in first-class torpedo-boats and other ships, and for the 

resent leaving aside the question of weights, I find in the torpedo- 
ts lately built by Messrs. Yarrow and Co. for the Austrian 
Government the heating surface to be about 1°4 square feet per 
horse-power, with forced draught, at a pressure in the stokehole of 
about 5in. of water. In the trial trips of several of our first-class 
ships, with a varying pressure in the stokehole, the heating surface 
per horse-power was from 1°44 to about 1°8 square feet. Finding 
so close an agreement in such different types of ships, I think I 
am justified in considering we have almost reached the lowest 
limit for heating surface. 

Now, if Mr. Hurst had taken the trouble to calculate the 
surface of the eighteen boilers which I considered necessary to 
develope the required power, he would have found it to be pm he 
1°5 square feet per horse-power; and as he confesses that the 
boilers of first-class to: o-boats are overtaxed, I fail to see 
wherein I have made a mistake. Again, the low proportion 
obtained in these torpedo-boats is, as stated above, with a pressure 
in the stokehole equal to Sin. of water. Possibly Mr. Hurst does 
not consider the human element of any importance, or believe the 
men suffer under such pressures; but if he would interview some 
of those who have been on a trial trip where the pressure was only 
equal to 2in. of water, he would learn it is nothing uncommon for 
some of the stokers to be carried on deck completely exhausted. 
Under such circumstances, it would be impossible to work on a 
voyage across the Atlantic at a of 40 knots, and as proposed 
by Mr. Hurst ; so that I think I have reduced my proportions as 
far as possible. Mr. Hurst tells me that the weight of boilers is 

oportionate to the heating surface. Well, I find that in our 

rst-class ships we obtain from 15 to 20-horse power per ton with 
a heating surface of from 1°8 to 1°5 square feet per horse-power 
with forced draught; and as he says engines and boilers are at 
present constructed subject to the above rule, which he subscribes 
to, I think he cannot consistently find fault with the weight of 
boilers and fittings which I allowed, viz., 1500 tons, equal to 
24-horse power ton, and with a natural draught. On the 
whole, I think the only mistake I may have made, so far as the 
boilers are concerned, is in approaching too closely to Mr. Hurst’s 
theories. The weight of these boilers, added to that of the coals 
and hull, equal a draught of 28ft.—i.c., 3ft. over the draught 
allowed. 

Turning now to the weight of machinery, which will be under- 
stood to mean not merely the main engines, but auxiliary 
machinery also. I allowed their total weight to equal two-thirds 
that of the boilers. If Mr. Hurst will remember that his large 
vessels must n ily carry more and heavier auxiliary machi- 
nery than a torpedo-boat, he may admit that I have not made my 
machinery too heavy. He admits we cannot use small and high- 
speed engines, therefore we are obliged to have recourse to large 
ones, and, owing to a limited piston speed, slow running ones, The 
machinery of the Trafalgar is equal in weight to the boilers, This 








weight I have reduced to two-thirds in my letter, thereby allowing 
33 per cent, as a margin for all ible improvement, suppos- 
ing it to be possible to reduce the number of auxiliary machines. 
Is it to be supposed that the leading engineers in this country are 
making their boilers three times as strong as is necessary for 
safety, and that they add the same amount of useless weight to 
their engines, merely “‘ for the fun of the thing?’ If this can be 
said of those who build boilers and engines for the Royal Navy, 
where lightness is a serious consideration, what is to be said of 
those engineers who have made our merchant navy so famous, 
when their weights per horse-power averages twice that of the 
Royal Navy ? 

Mr. Hurst supplies a key to the whole affair when he states, 
“The superiority of large over small engines, other things being 
equal ;” but I cannot see wherein other things are equal, and think 
he somewhat confounds the various elements and conditions to be 
taken into consideration. He says it is the high piston speed 
of torpedo-boat engines which allows them to be so light. I 
believe the piston speed of these engines is very little more than 
that of many large yet heavy engines. If he had two hulls of 
exactly equal proportions, ‘and with equal propellers, and placed in 
these hulls engines capable of developing the same horse-power at 
the same piston speed, but with very different strokes, does he 
suppose that when running at the same piston speed the “‘ other 
things” would be equal? He appears to forget that experiment 
has shown us there is a limit to the proportion of propeller pitch to 
diameter—that with a given horse-power we have to consider 
whether it can be utilised with the limited sizes of screw, and that, 
on the other hand, there is also a limit to piston speed, although 
he does not take this into consideration at all, as he says, ‘‘ The 
engines of the Trafalgar, if placed in a hull which they could drive 
at three times the existing speed ;” and “‘if the speed of a light 
vessel was quickened from twenty to forty knots ;” and in, 
**My engines will be faster than torpedo-boat engines.” If the 
engines of the Trafalgar were placed in a light vessel, as we are 
limited to the sizes of screw, the only result would be the engines 
would race away, and as it is supposed that piston speed has 
a limit, and engines are constructed to run at the best 
developing their full power, the steam would have to be throttled 
to reduce the revolutions ; so that we would have engines capable 
of great power working far beneath their capabilities—the condi- 
tions under which Mr. Hurst’s engines would be working, only 
more so. The torpedo-boat engines could not be quickened to 
drive the vessel from twenty to forty knots because of this piston 
speed, With regard to Mr. Hurst’s engines, as they must be large 
ones, with a considerable stroke, and are to run faster than torpedo- 
boat engines, I presume they will have a J acon speed of 4000ft. or 
5000ft. per minute. I cannot understand his statement, “‘It is a 
high speed of hull which permits of a high speed of piston.” It 
appears to me to be somewhat “‘ end for end.” 

My contention is, that being of necessity obliged to use large 
engines of considerable stroke, and slow-running, owing to a limited 
piston speed, we cannot reduce the number of boilers, their weight, 
and the weight of engines much below what engineers at present 
find necessary ; that, bearing in mind we have a limited number of 
revolutions, and also a limited diameter and pitch of screw, we 
probably cannot obtain gear capable of driving a vessel 40 knots, 
although we can, and will, exceed the present speeds; and that, 
going upon the proportions of first-class torpedo-boats, the weight 
of the boilers necessary for the power, added to the weight of coal 
and hull, is more than equal to the draught allowed. It cannot be 
done. Perhaps Mr. Hurst may see a way out of all the difficulties 
which I have suggested ; if so, and if he can produce his vessel and 
drive it at 40 knots, he will accomplish a feat compared to which 
all other engineering wonders will fade in insignificance. 

I may add I have not time to carry on this discussion by corre- 
spondence, the subject being rather apart from my ordinary work, 
but am willing to continue it where it commenced, viz., at the 
Society ; and I would like to see the subject taken up by some of 
our authorities on such questions, when young members of the 
profession like myself could listen and learn. 


RosBert G. BLEASBY. 
13, Upland-road, Croydon, May 3ist. 





GERMAN OPINION OF SCOTCH PIG IRON. 

S1r,—My attention has been drawn to an article which appeared 
lately in Engineering and other papers, in which it is stated that 
there are many assertions by German experts that Scotch iron has 
deteriorated of late years. This deterioration is attributed by the 
authority quoted to the scarcity of blackband ironstone, and con- 
sequent increasing use of common clayband in the Scotch furnaces, 
also to a large admixture of mill and forge cinder—in some cases, 
at least, degrading good brands to the rank of the so-called cinder 
pig. Whatever truth there may be in these assertions so far as 
some brands are concerned, I beg to point out that the Carron 
brand exactly represents the old quality of Scotch pig iron, as it is 
made entirely from the richest old blackband, with a very small 
proportion of clayband ironstone—worked in combination with the 
blackband seam—this admixture being found to give a soft iron, 
well adapted to carry a large proportion of scrap when remelted for 
fine castings. 

The Carron Company still possesses extensive fields of blackband 
ironstone, so that the brand will continue for a long time to come 
to be of the old Scotch quality as made from the finest ores. 
Carron pig iron can only be had direct from the company or from 
the specially authorised agents. 

(For Carron Company) 


Davip Cowan, Manager. 
Carron, Stirlingshire, May 26th. 





A DEGREE IN ENGINEERING. 

S1r,—In your issue of the 21st ult. I see that at last the Senate 
of the University of London are about to establish a degree in 
‘* Engineering Science.” Many students and members of the pro- 
fession will doubtless enter for it, but to the majority the com- 
paratively stiff matriculation examination will be an insuperable 
barrier. Whilst, or after, serving their pupilage few can find time 
to pick up again their English and classics—more especially since 
different authors are set annually—to the satisfaction of the 
examiners, to engineers, the re-acquirement of these subjects is, 
for obvious reasons, practically a waste of both time and trouble. 

In the interests of the profession, could you afford space to call 
the attention of those in authority to the desirability of dispensing 
with this matriculation examination, in the cases of candidates for 
the new degree in ‘‘ Engineering ?” Were this dispensation allowed, 
Iam satisfied that the examination would be well attended ; for 
although the London examiners are proverbially severe, they do 
not require that candidates shall have attended a preparatory 
course at one of their affiliated or other Colleges. 

June 2nd. A Srupent InstitvuTE ©,E. 





THE ELECTRIC LIGHT IN THE COLONIAL AND INDIAN 
EXHIBITION, 

Srr,—Referring to your description of Messrs. Galloway’s 
engines in last week’s number, we should be glad if you could 
in any way call attention to the fact that the wide single 
endless driving belts used by this firm, both in the Garden 
engine-room and in the west quadrant, were made by ourselves, 
and are on the cemented joint principle, without bemp or lace 
sewing. . E, Norris anp Co. 

London, June 2nd. 


[We may add that these belts are beautifully made, very pliable, 
and even.—ED. E.] 








NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John M. C. Bennett, to the 
Rattlesnake; James H. Gilbert, to the Cossack; George R. J, 
Cummings, to the Espiegle. 








434 THE ENGINEER. ' JUNE 4, 1886. 


a 
<_< 








THE BIRMINGHAM GAS WORKS.—240r7r. GAS HOLDERS. 
MR. CHARLES HUNT, M.LC.E., BIRMINGHAM, ENGINEER, 
(For description see page 409.) 
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INDICATING GEAR FOR WINDING ENGINES. 


CONSTRUCTED BY MESSRS. TANGYE, BIRMINGHAM, 
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WINDING ENGINES FOR THE AUSTRALIAN | section, and the exhaust in elevation. Both valves and seats 


AGRICULTURAL COMPANY. 


On p. 416 of our last issue we gave a general view of a pair 
of winding engines, made by Messrs. Tangyes, of Birmingham, 
under the instructions of Mr. J. D. Baldry, M.I.C.E., for use in 
the extensive coal mines of the enterprising Australian Agricul- 
tural Company, New South Wales. Some six years ago Mesere. 


| 


are of gun-metal. The valve spindles are of steel, and are 


| secured to the valves by means of a solid head and loose collar. 


On the upper ends of the valve spindles are cottered the lifting 
caps, which are fitted with steel wearing parts. The lifting 
levers are guided by cast iron cross-stays, brass bushed, and 


| have oil cups fitted at top for lubricating the spindles. To 


Tangye sent out to the same collieries a somewhat similar pair | 


of hauling engines, which we illustrated on pp. 103 and 119 of 
our fiftieth volume. In speaking of these engines we pointed 
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out that the arrangement was in some respects a departure from 
general practice. It is interesting to find that the design has 
proved in all respects satisfactory, and that it has met with 
epecial approval from mining engineers in the colonies. The 
engines now under notice have steam cylinders $2in. diameter 
by 48in, stroke, and are steam jacketted, with separate steam 
pipes and valves for supplying the jackets direct from the main 
steam pipe. The steam and exhaust valves are of the Cornish 
type, double-beat equilibrium, two separate nozzle boxes being 
fitted to each cylinder containing these valves, 

Fig. 2 represents one of the nozzle-boxes in vertical section, 
showing the Cornish double-beat valves. The steam valve is in 


| steel, 10in. diameter in the journals. 


insure the closing of the valves, light steel spiral springs are 
placed between the lifting caps and the cross-stays. The weigh 
shafts for working the valves are carried by cast iron cross-bars 
in ene bearings. These cross-bars and stays are carried 
by four wrought iron turned pillars bolted to the nozzles. The 
weigh shafts, lifting levers, and connecting links are of wrought 
iron, with case-hardened wearing parts. Fig. 3 is the plan of 
the nozzle, showing the arrangement of the cross bars and stays. 

The engine bodies are each in two parts, secured by 
bolts and cotters. The crank shaft is of Siemens-Martin 
The bearings are 
in three parts, and of gun metal, with wedges and screws 
for adjustment, and arranged that they can be removed 
without taking out the shaft. The hauling drums are 6ft. in 





diameter and 3ft. wide, loose on the crank shaft, and driven by 
steel clutches. The flanges are of wrought iron, with lagging 
of timber 4in. thick. Each drum is provided with a brake fitted 
with oak blocks. A bearing is provided for carrying the centre 


| of the crank shaft. Between the engines is fixed a raised platform 


of wrought iron, on which are placed the clutches, brake wheels, 


| reversing lever, steam valve handle, and rods for working the 





condenser steam cocks, The engines, platform, &c., are all 
mounted on a strong cast iron bed plate, in six parts, planed and 
fitted together with turned bolts. As these engines are to haul 
about 2000 yards, they are fitted with an arrangement for indi- 
cating with accuracy the position of the tubs at any point in 
their journey. This is shown in Figs. 4, 5, and 6, and, as will be 
seen, consists of a vertical drum rotated by spur gearing, and 
having traced upon it a spiral line along which the positions of 
the various stations are marked, A pointer moving on a screwed 
shaft, driven by worm gearing from the main drum, traverses 
the spiral, and so indicates the position of the truck. The steam 
cylinders and nozzles are lagged with silicate cotton and covered 
with sheet steel. Large relief valves and steam traps and sight 
feed lubricators of Messrs, Tangyes’ make are provided. These 
engines were tested with steam at the Cornwall Works, the 





reversing being accomplished with ease and facility. All the 
handles are in close proximity to the engine man. The speed of 
hauling is nine miles per hour, and about eighty skips of 10 cwt. 
each make up a load. 








THURSTON’S PATENT OIL TESTER. 

Proressor THurston’s tester for investigating the- qualities 
of lubricating oils is no doubt already well-known to most of 
our readers, Messrs, W. H. Bailey and Co., of the Albion Works, 
Salford, Manchester, who are the sole makers of this machine for 
Great Britain and the European Continent, have recently made 
one, of what may be considered as colossal dimensions, for 
the Belgian State Railways, the journal of which is of the 
standard car-axle size, that is, 3}in. diameter and 7in. long. The 





total maximum pressure which can be placed on the steps is 
5 tons, this being about equal to 400 lb. on each square inch of 
surface exposed to friction. Readings of the arc or quadrant of 
the machine, and the number of revolutions required to deflect 
the pendulum when the lubricating properties of the oil are 
exhausted, as indicated by the thermometer on the top step of 
the journal, enable the experimentalist to determine the life of 
the oil and its lubricating value. In keeping a record of com- 
parative tests of oils, the makers recommend that diagrams be 








employed having columns set apart for (a) reading oft the 
number of revolutions required to raise the temperature of the 
journal to 150 deg. Fah., (6) the deflection of the pendulum as 
indicated on the are, (c) the co-efficient of friction, (d) and the 
cost in pence per gallon of the oil which has been tested. 

Professor Thurston has also invented an autographic diagram 
recording iron tester, for torsional and tensile strains, and has 
also licensed Messrs. Bailey and Co., of Manchester, to be the 
sole European makers, a perusal of whose catalogue—Bailey’s 
Testers—will be found to be interesting and instructive to all 
concerned in the scientific examination of materials of con- 
struction, &c. 








E.kcTric LIGHTING IN A TOBACCO MANUFACTORY. — Messrs. 
Mather and Platt have a an installation of 700 
lamps in the extensive new to and cigar manuf of 
Messrs. W. D. and H. O. Wills, Bristol. The building is lighted 
throughout by 16—20-candle power Swan lamps, and no gas has 
been laid on, except for heating purposes. Two 500-lamp Edison- 
Hopkinson dynamos, running at a speed of 700 revolutions per 
minute, have been supplied for this installation, either of which is 
capable of maintaining the whole number of lamps usually in use 
at one time, 

ELECTRICAL PURIFICATION OF COPPER. — Messrs. Sir Hussey 
Vivian and Sons, of Swansea, about a month ago purchased from 
Messrs. Mather and Platt, through the Edison and Swan Company, 
one of the largest dynamos hitherto constructed for electrolytic 
purposes. It has an output of 50 volts 1000 ampéres at a speed 
of 400 revolutions. The weight of the entire machine is 5} tons. 
The magnet limbs are solid forgings, each weighing 22 cwt., and are 
shunt-wound only, each limb having 260 lb. of copper wire. The 
armature is constructed of bars 0°338 square inch area, and has a 
resistance as low as 0°0016 ohm. The commercial efficiency of the 
machine is over 93 per cent. This dynamo has given such satisfac- 
tion that Messrs. Mather and Platt have recently received an order 
from the same firm for a second precisely similar e. 
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THE INSTITUTION OF CIVIL ENGINEERS. 





THE Annual General Meeting, to receive and deliberate upon 
the report of the council on the condition of the Institution, with 
the annual statement of the accounts, and to elect the council and 
officers for the ensuing year, was held on Tuesday, the 25th of 
May, Sir Frederick Bramwell, F.RS., the President, being in the 
chair. As fifty years had elapsed siuce a connected account had 
been given of the origin and mo of the Institution, it was 
thought not inopportune to submit a condensed narrative of the 
successive steps by which its present position had been arrived at. 


HIsTORICAL NOTICE. 


The constitution had in the interval been gradually changed, 
for the purpose of rendering the bye-laws more definite and con- 
sistent with the Royal Charter of Incorporation, granted on the 
3rd of June, 1828. Thus, in 1838, the qualifications of members 
and of jates were dified, and a class of graduates was 
formed, intended to brace young men in course of education 
as engineers, like the present students; but differing from the 
course subsequently pursued with the students, full corporate 
privileges were given to the graduates—a step which afterwards 
led tomuch inconvenience. In 1846 the qualifications of candidates 
for admission were more accurately defined, those of members 
being made somewhat more strict, while those of associates were 
widened, so as to comprehend a larger range of individuals. The 
corporate privileges of graduates were at the same time curtailed ; 
in fact, that class was virtually allowed to become extinct. In 
1867, however, the class of students was established, the essence 
of the provisions then passed being that the members of this new 
class, while enjoying many special privileges, should have no 
corporate rights, and fem j only be admitted by, and remain at 
and during the pleasure of, the council. In December, 1878, an 
amendment of much importance took place. Since the extinction 
of the class of graduates, the Institution had consisted essentially 
of two classes, called ‘‘ bers ” and “ iates.” The persons 











ni to issue two volumes annually owing to the increasing 
bulk of the “*Proceedings.” Three years later, it was thought desir- 
able to introduce some material extensions. Hitherto, only such 
papers were printed which had been read and discussed ; but these 
were necessarily limited in number, while many others were 
received of such importance as todemand publication. Accordingly 
it was decided to add a second section for communications not read 
at the meetings, to be called ‘‘ Other Selected Papers,” a de re 
that had been highly appreciated. At the same time a further 
addition was determined on, namely, the organisation of a scheme 
by which the volumes should contain a summary of information 
gathered from the transactions of foreign engineering societies and 
from foreign scientific periodicals, on all branches of professional 
knowledge, so as to afford a record, however brief, from year to 

ear, of the progress of engineering science. The ‘‘ Minutes of 
Precontinns ” were then enlarged to four volumes annually, 
brought out at as nearly equal intervals as possible, and they 
contained a full account of all matters of professional interest. 
Copies were sent, post free, to every member of every class 
wherever resident. 

The House.—In March, 1820, rooms were hired at 15, Bucking- 
ham-street, Adelphi, and in 1834 a small house was taken at No. 1, 
Cannon-row, Westminster; but as the numbers increased the 
accommodation was found to be too limited. It was then attempted 
to obtain from the Government, as other scientific societies had 
done, apartments in Somerset House—an application that was 
fortunately unsuccessful—so that suitable premises had to be sought 
elsewhere. It happened, just at this time, that a house was found 
in perhaps the most appropriate situation that could have been 
selected, and at Christmas, 1839, the Institution entered into 
possession of the premises at No, 25, Great George-street. Here a 
meeting-room, about 30ft. square, was erected in the rear of the 
front house, and in it the meetings were continued for several years. 
In 1846 the necessity fora larger room became urgent, and then 
on the same area, by encroaching on the middle of the block, a 
meeting-room measuring 40ft. by 30ft. was built, and other altera- 
tions were effected at a cost of £4: To meet this outlay it was 
arranged that every member should subscribe £7 7s., and every 





composing the latter class were defined to be “‘ not ily 
civil engineers by profession, but whose pursuits constitute 
branches of engineering, or who are, by their connection with 
science and the arts, qualified to concur with civil engineers in the 
advancement of professional knowledge.” It was the custom to 

fine the admission to the class of members to persons who had 
acquired some eminence and standing in the profession, and to 
place young practitioners in the associate class till they were con- 
sidered qualified for the higher one, when they were transferred. 
But many of the associates thought it a hardship that they should 
be called bya name which did not imply full fellowship, and 
should be classed with persons “‘ not necessarily civil engineers.” 
Several schemes for dealing with this complaint were suggested, 
and ultimately, on the 2nd of December, 1878, the present consti- 
tution was adopted, namely, that the corporation should consist of 
members, of associates entitled to the privileges of corporate 
membership, and of honorary members. There was also the 
important class of associates attached to the Institution, but with- 
out corporate rights. These were persons not civil engineers by 
profession, but of eminence in some other walk of life, as scientific 
men, contractors, railway managers, military engineers and others. 
The class of students has been already referred to. 

The Council.—In 1838 the composition of the governing body 
was altered. Previously it had isted—including the President 
and four Vice-presidents—of twelve councillors, chosen entirely 
from the class of members; but it was then deemed advisable to 
add two selected from the associate class, and one additional from 
the member class, making the total number fifteen. In the 
session 1839-40 this number was increased to seventeen, two being 
from the associates as before. A formal requisition having been 
received, a special general meeting was held on the 3rd of May, 1855, 
to consider propositions for making certain changes in the constitu- 
tion of the council, such as causing a certain number to retire every 
second year. After full di ion these propositions were with- 
drawn. In the session 1871 a numerous body of members proposed 
that the number of the council should be increased to twenty—the 
maximum permitted by the Charter—and that a broader basis of 
election should be adopted. Two special general meetings were 
held, at the first of which the increase was carried, and at the 
second it was resolved to alter the mode of preparing and printing 
the balloting lists. Two years afterwards it was suggested that 
absent members should have the power of voting for the council by 
voting papers; but it was found, apart from the merits or other- 
wise of the proposal, that this would be inconsistent with the 
provisions of the Charter. The suggestion was renewed in 1883, 
with the same result. 

The Presidentship.—At the end of 1844 an alteration was made 
which had materially influenced the future of the Institution. 
This was a change in the duration of the presidentship. Mr. 
Walker had occupied the chair since the death of Telford, a term 
of ten years; and although the regulations required annual election, 
there was an implied understanding that the appointment should 
be a permanent one. It had, however, been represented that a 
shorter period for the tenure of the office of President, and of the 
other posts in the council, would be advantageous. As the 
result of several meetings, Sir John Rennie was elected President, 
and took his seat at the ordinary meeting on the 4th of February, 
1845. Certain changes were then made in the bye-laws, to the 
effect that in future no member should be nominated by the council 
for election to the office of President for more than two years con- 
secutively, and that at the expiration of such two years he should 
not be re-eligible for three years. In the report for 1880 the 
council alluded to the existence of a general feeling that it would 
be desirable for a President in future to hold office for one year 
only, and that the practice of nominating the same person for two 
years consecutively should be discontinued. In consequence, the 
then President, Mr. W. H. Barlow, F.R.S., intimated that he did 
not wish to be proposed for President a second time. Since that 
date there had been an understanding that the President should 
hold office for one year only, although there had been no change on 
the subject in the bye-laws. 

The Secretaries —During the year 1837 Mr. Thomas Webster. 
M.A.,a well-known barrister, was appointed to the office of secre- 
tary. In the session 1839-40 it appeared to the council that the 
increasing business required the whole and undivided time and 
attention of a properly qualified gentleman to fill the position as a 
paid officer, and it was taken, on this condition, by Mr. Charles 
Manby, who entered upon the duties at midsummer, 1839. He 
held the post for seventeen years, and subsequently continued to 
act as honorary secretary till his death, on the 3ist July, 1884. 
The present secretary had held office for thirty years. In January, 
1885, Dr. William Pole, F.R.S., was appointed honorary secretary 
in succession to Mr. Manby. 

Publications.—The “Proceedings” were first published in 
1836, when a handsome quarto volume of “Transactions” was issued, 
containing a certain number of selected papers. This was followed 
ia 1838 by a second similar volume, and in 1842 by a third volume. 
In the meantime, in 1837, the publication of the smaller “‘ Minutes of 
Pp in octavo was commenced. A fourth volume of 
quarto “ Transactions” had been contemplated, but on account of 
the great cost the matter was referred to a committee for considera- 
tion. The report of that committee represented that the quarto 
form, with elaborate plates, was found, as it had been in other 
societies, to be too expensive; that the selection of certain papers, 
to the exclusion of others, might be considered invidious; and that 
the delay in the publication of the papers was prejudicial to the 
interests of the authors, and had prevented many valuable com- 
munications being presented. These arguments. prevailed, and it 
was decided that, from the 12th of March, 1844, the pay should 
be printed in octave in full, with the necessary illustrations. 
Thereafter, until the year 1870, the “‘ Minutes of Proceedings ” for 
each session were contained in one volume; but then it became 














iate £4 4s., and that new members and associates should enter 
into an obligation to contribute like sums to form a ‘‘ Building 
Fund ” for defraying future expenses of the same kind. To provide, 
however, for the immediate requirements, debenture bonds of 
£100 each, to the extent of £2500 were issued, all of which were in 
some way or other subsequently surrendered and cancelled. 
Again, in 1865, it became apparent, owing to the great increase in 
the numbers and to the large attendance at the meetings, that 
further accommodation was needed. The subject then received the 
constant and serious consideration of the council, when a recom- 
mendation was made that Nos. 15 and 16, Great George-street, 
should be acquired, and that on that site an entirely new building 
should be erected. The cost of carrying this proposal into effect 
was estimated at about £60,000, which it was suggested should be 
defrayed partly by private subssriptions, partly out of the funds of 
the Institution, and partly by raising money on mortgage. This 
proposal was subsequently negatived, and it was decided that the 
subscription list, which amounted to about £25,000, should be 
withdrawn. The matter was allowed to remain in abeyance for a 
short time, but in April, 1868, two projects were submitted to a 
special general meeting, at which one of them, for enlarging the 
building on the existing site with the addition of the back part of 
No. 24, Great George-street, was adopted, constituting the building 
essentially as it at present existed. The cost inclusive of furniture 
meron | to between £17,000 and £18,000, which was paid for 
entirely out of the accumulations of the building fund, of the 
unconditional bequests, and of Institution investments, leaving 
stocks of the nominal value of £3000 to meet future contingencies. 
After a lapse of eighteen years, the council stated that although 
the meeting-room, 60ft. long by 40ft. wide and 30ft. high, was 
fairly large enough, except on extraordinary occasions, this could 
not be said of the library nor of the offices, which were very 
insuflicient and unsuitable for the increasing business. 

The Roll.—In 1836 there were on the register 145 members, 100 
associates—many of whom were afterwards transferred to the 
class of members—and 14 honorary members—together 254. The 
gross numbers at subsequent decennial periods were 600, 797, 1339, 
2884, and on the 31st of March last 5100. 

Finance.—During the period under review, it was stated that 
while the annual receipts from all sources amounted in 1836 only 
to £713, in the last session they had risen to £19,945. In the year 
1860, the first investment was made on capital account, being the 
sums derived from life compositions—in lieu of annual subscriptions 
—and from fees on entrance, neither of which receipts could be 
regarded in the light of annual income. This practice had since 

regularly continued, and had resulted in the Institution at 
present being possessed of stocks of the nominal, or par, value of 
£57,000, their market value being about £66,000. During the 
interval the life compositions and admission fees togetber realised 
£50,045, and the unconditional bequests £8088. The cost of the 
rebuilding of the premises in 1868 had therefore practically been 
paid for out of income, although the annual subscriptions of the 
members of all classes had not been increased since they were 
fixed on their present scale in December, 1837. 

In the report, of which the above was a summary, the foregoing 
matters were ref to in consecutive and chronological order. 
It was next considered desirable to give a further account of the 
constitution, of the objects for which the Institution was esta- 
= and of the way in which those objects were sought to be 
carried out, 


CONSTITUTION, 


The persons for whose benefit the society had been formed were 
defined by its chartered title The Institution of Civil Engineers. 
As the exact meaning of the words ‘‘ Civil Engineers” had given 
rise to much discussion, the council considered it desirable to state 
the sense attached to them by the Institution. The Charter 
defined ‘‘the profession of a civil engineer” as ‘‘the art of directing 
the great sources of power in nature for the use and convenience 
of man,” and some examples of this definition were given. But it 
was pointed out by Thomas Tredgold, who drew up the ‘‘ Descrip- 
tion of a Civil Engineer,” partly embodied in the Charter, that 
“the scope and utility of civil engineering will be increased with 
every discovery in philosophy, and its resources with every 
invention in mechanical or chemical science.” Consequently, 
since the Charter was drawn, the range of practice of the profession 
had become much enlarged. It was important to define accurately 
what was meant by the prefix “‘ civil.” There had sometimes been 
a disposition to confine the word “‘ civil” to those who practised in 
works, such as railways, roads, harbours, docks, river-improve- 
ments, and so on, to the exclusion of engineers engaged in some of 
the other branches of engineering. There was no authority or war- 
rant for such a limitation. The meaning of the word “civil” was 
— clear when the history of the profession was borne in mind. 

he earliest application of the term ‘‘ engineer” was to persons in 
military service, and down to a recent period it was only known in 
that application. But when the construction of public works in 
England for civil purposes began to take a large development, their 
designers, finding their work analogous to that of military engineers 
adopted the same term, using the prefix “civil” to distingnish 
them. There was reason to believe that Smeaton was the first 
civil constructor of large public works who called himself an engineer, 
and who used ingly the distinguishing compound title. The 
term “‘civil engineer” meant, therefore, merely an engineer who 
was a civilian, as distinguished from a military engineer. The cor- 
poration was intended to include all classes of engineers—all those 
whose profession it was to direct and utilise the great sources of 
power in Nature—who did not to the military service; and 
the many and varied classes of works which practitioners in the 
art might be called upon to perform were enumerated. 

The report then proceeded to deal succinctly with the organisa 
tion of the goyerning body, the sessions and meetings, the 











** Minutes of Proceedings,” the house and library, the trust funds 
and premiums, and the annual dinner, 


PROCEEDINGS OF THE SESSION 1885-86, 


During the twelve months ending on the 31st of March, 1886 
there had been an increase of 57 bers, 179 iate members, 
and of 85 students, while the number of honorary members was the 
same, and there had been a d of 6 iat he effective 
increase had thus been 315, bringing up the total of all classes to 
5100. Twenty-five ordinary meetings had been held, when eighteen 
apers, treating of twelve different subjects, had been read and 
iscussed, These related to the ‘Steam Engine Indicator,” 
“High Speed Motors” and ‘Dynamo Electric Machines,” 
** Construction in Earthquake Countries,” “‘ Gas-producers,” ‘ The 
Injurious Effect of a Blue Heat on Steel and Iron,” “The River 
Seine,” ‘‘ The Explosion of Gaseous Mixtures in a Closed Vessel,” 
“* Railways in Newly Developed and in Mountainous Countries,” 
‘* Water Purification,” ‘‘ Brickmaking by Machinery,” “‘The Mersey 
Railway,” ‘* The Mersey Railway Lifts,” and ‘‘Modern Machine 
Tools.” For some of these communications the council had had the 
satisfaction to award medals and premiums as under :—A Telford 
Medal anda Telford Premium to Gisbert Kapp, Assoc. M. Inst. C.E.; 
a Telford Medal and a Telford Premium to Charles E Jmund Stro- 
meyer, Assoc. M. Inst. C.E.; a Watt Medal anda Telford Premium 
to John Imray, M.A., M. Inst. C.E.; a Telford Medaland a Telford 
Premium to Leveson Francis Vernon-Harcourt, M.A., M. Inst. 
C.E ; a Telford Premium to Dugald Clerk ; a George Stephenson 
Medal and a Telford Premium to Francis Fox —of Westminster— 
M. Inst. C.E.; a Watt Medal and a Telford Premium to William 
Wilson Hulse, M. Inst. C.E.; Telford Premiums to William 
Edmund Rich, M, Inst. C.E.; Henry Ward, Assoc. M. Inst. C.K, 
and Professor Osborne Reynolds, M.A., F.R.S , M. Inst. C.E.; and 
_ “id Premium to Arthur William Brightmore, B.Sc., Stud, 
nst. C.E. 

For papers printed in the second section of the proceedings 
without being publicly discussed, the following awards had been 
made :—A George Stephenson Medal and a Telford Premium to 
Stanislao Fadda; and Telford Premiums to James Strachan, 
M Inst. C.E.; Robert Hunter Rhind, M. Inst. C.E.; Thomas Andrews 
F.R.S.E., Assoc, M. Inst. C.E.; Bryan Donkin, jun., M. Inst. C.E.; 
and Frank Salter, B.Sc., Assoc. M. Inst. C.E.; and to John George 
Mair, M. Inst. C.E. 

Thirteen pose were read at twelve supplemental meetings of 
students, the subjects having been fairly representative of the 
present advanced position of engineering. Miller Prizes had been 
awarded to the authors of several of these papers, namely, to John 
Goodman, Wh. Sc., Henry Albert Cutler, Leslie Stephen Robinson, 
and Edward Carstensen de Segundo, William Andrew Legg, 
Gilbert Macintyre Hunter, Llewelyn Birchall Atkinson, Rudolph 
Emil von Lengerke, David Sing Capper, M.A., Maurice FitzMaurice 
and Ernest William Moir. 

The accounts showed that the receipts from all sources had 
amounted to £19,945 15s, 9d., against payments—including an 
investment on capital account—aggregating £19,113 17s. 1d. The 
gross receipts and payments were presented under three heads on 
each side of the financial statement, and were as under :— 











Excess of 
Receipts. Payments. Receipts ov_r 
Payments. 

£ s. d. i we £ s.d 
Income .. 15691 8 6 General .. 15,487 0 1 208 8 4 
Capital .. 3,813 12 0 Investment 38,281 5 0 .. 5382 7 0 
Trust Funds 44015 3 Trust Funds 345.12 0 % $3 8 
Totals .. £19,945 15 9 £19,113 17 1 £831 18 8 


Of the income, £2041 5s, 2d. arose from dividends on capital 
investments, while as regarded the general expenditure, three- 
fifths nearly—or £9178 4s. 11d. actually—would be found debited 
to publications. 

In conclusion, the council felt that it need not do more than 
refer to the historical and descriptive notice which it had thought 
right to offer in order to show the high character and position 
which the Institution had attained. 

The adoption of the report, having been duly moved and 

ded, it was declared to be carried, and ordered to be printed 
in the ‘‘ Minutes of Proceedings” in the usual manner. Geotwe 
votes of thanks were then passed to the President, to the Vice- 
presidents and other members of the council, to the auditors, to 
the secretaries, and to the scrutineers. 








The ballot for council resulted in the election of Mr. E. Woods, 
as President; of Mr. G. B. Bruce, Sir John Coode, Mr. G. Berkley, 
and Mr. H. Hayter, as Vice-Presidents ; and of Mr. W. Anderson, 
Mr. B. Baker, Mr. J. W. Barry, Sir Henry Bessemer, F.R.S., Mr. 
E. A. Cowper, Sir James o. Uonteen, Sir Douglas Fox, Mr. A. 
Giles, MP, Mr. J. Mansergh, Mr. W. H. Preece, F.R.S., Sir 
Robert Rawlinson, C.B., Sir E. J. Reed, K.C.B., F.R.S., M.I’., 
Mr. F. C. Stileman, Sir William Thomson, F.R.S., and Sir Joseph 
Whitworth, Bart., F.R.S., as other members of council. 

The session was then adjourned until the second Tuesday in 
November, at 8 p.m. 








THE MANCHESTER GEOLOGICAL Society. — A new safety 
lamp, which is a combination of the Jack lamp and an improved 
Muesler, was exhibited by Mr. M. Mercier at the meeting 
of the Manchester Geological Society on Tuesday. This lamp 
consists of an upper and lower gauze connected together by 
two stamped brass rings with flanges. Inside there is placed a 
chimney with a small vertical gauze in lieu of the horizontal 
gauze in the Muesler chimney, which rests on the seating formed 
by the lower gauze ring, and is held closely in position by the 
flange of the upper ring. The gauzes are surrounded by two 
shields, and a glass, fixed for the use of colliers, which slides up 
between the shields. The outer shield is a fixture, and its purpose 
is to protect the inlet holes of the inner shield when in high 
velocities, and also to be a cool medium by which to hold the lamp. 
The inner shield is moveable, and has a row of holes for the ad- 
mission of air above the glass, these holes being again protected by 
an inner ring or shield. The outlet holes at the of the lamp 
are only large enough to allow the escape of the products of com- 
bustion of the wick flame, and are protected also by aring or shield. 
The glass fits closely against the flanges of the brass rings, and 
makes a good joint at the top. At the bottom the glass rests in a 
groove formed by the screw ring having a rim projecting upwards 
into the glass, and as it only screwsa portion of the depth of the lamp 
collar, it is protected on the outside by a rim of metal, and so 
makes a tight joint. To protect the edges of the glass from getting 
chipped there is a tight-fitting brass ring on the glass, The gauzes 
are fastened to the rings, and so prevent the danger of their 
stretching and making a loose or imperfect joint. There is also a 
smoke cap on the chimney to protect the gauze from getting burnt 
at the crown, where there is a double thickness of gauze, and all 
the fine loose parts of the eve sre put together before screwing 
into the lamp framing. Mr. Mercier also exhibited in connection 
with his lamp an extinguishing lock, which can be applied to any 
form of lamp. This lock has what is termed an extinguishing 
lever, which in unlocking brings a cap over the flame, and the 
light is put out. Atthe same meeting a discussion took place with 
reference to the electric lighting of mines, during the course of which 
it was mentioned that gas had actually been exploded in a mine by 
means of an electric spark from the wires connected with the electric 
lamps by which it was being illuminated. It was also very much 
questioned whether the breaking of an incandescent lamp in the 
midst of an explosive atmosphere would not en the ignition 
of the gas, and it was that experiments might easily be made 
to test whether this would be the case or not, 
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RAILWAY MATTERS, 


THE Dominion House of Commons has passed a resolution in 
favour of constructing a railway through —— Breton Island, 
which would make the shortest route to England. 

Messrs. P. AND W. M‘LELLAN, of Glasgow, have obtained the 
contract to supply the steel work of ten bridges, four of which are 
to be 100ft. span, and six 75ft., for the Midland Railway of India, 

A SIGNALMAN on the Somerset and Dorset Railway at Binnegar 
has been found guilty of the manslaughter, through not showing 
the proper signal, of a stoker in the employ of the same company, 
and sentenced to six ths’ impri t with hard labour, 

Two young men were charged, and one sentenced to six months’ 
imprisonment, at the Leeds Assizes on Saturday, for at | the 
handle of an air valve connected with a Westinghouse brake 
attached toa train on the North-Eastern Railway between Redcar 
and Middlesbrough, on March 26th, by which the train was ob- 
structed on its journey. 

Wuat is regarded as an engineering feat was accomplished a few 
days ago on the Great Western Railway, between Worcester and 
Hereford. The communication between these two cities was 
destroyed by the washing away of a large brick bridge over the 
river Tame, but within four days a temporary wooden structure 
of 65ft. span had been erected, from the designs and under the 
superintendence of Mr, Armstrong, C.E., of Hereford. 

IRONMASTERS doing an export trade vid the port of Hull expect to 
derive benefit from the competition which has been established by 
the Hull and Barnsley Railway and Dock Speers with the 
North-Eastern Railway Company toand from Hull. The Hulland 
Barnsley Company has recently opened agencies in the Wolverhamp- 
ton district, and their enterprise cannot fail to be advantageous to 
local traders. ‘The new railway serves Staffordshire in connection 
with the Midland, the London and North-Western, and Great 
Western Railways. 


An American paper says, ‘‘ There is an excellent prospect that 
there will be a large increase in the railway mileage of Colorado 
during this year. The Colorado Midland R. R. has already let the 
contract for the construction of a standard gauge road from Lead- 
ville across the range to the mouth of Frying Pan. It is rumoured 
that the Denver and Rio Grande R. R. will be taken out of 
the hands of the Receiver, and that upon the reorganisation of 
the company the extension of its Red Cliff line will be begun. 
It is not unlikely that the Burlington will begin work upon 
a line to be run from Denver through Middle Park toward 
the western border of the State. Work will be begun within a 
month upon the extension of the Denver and New Orleans, or as 
it is now called, the Denver, Texas, and Gulf R. R., and it is 
expected that at the Canadian river a connection will be made 
with the Fort Worth and Denver R. R. The length of the road 
to be built is a little less than 300 miles, but the projectors think 
they can build this before the close of the year. Much of the 
route presents no obstacles worth mentioning to the construction 
of the road, and the track can therefore be laid very rapidly.” 

On Saturday, May 29th, Major-General Hutchinson, of the 
Board of Trade, made an official inspection of the new branch line 
of the Caledonian Railway, from Whiffiet to Airdrie—constructed 
by Messrs, Braddock and Matthews, of Southport—testing the 
various viaduets, &c., previous to the opening of the route for 
passenger traffic. Although the branch line is little over three 
miles in length, it has taken three years to construct, having 
yroved a much more arduous undertaking than wasexpected. The 
ioe crosses the Monkland Canal, over which it is carried by a 
viaduct about 360ft. long, and which has been, perhaps, the most 
difficult portion of the work of constructing tht line. sides some 
very deep cuttings, there are twelve bridges, nearly all of Jarge 
dimensions, the most important being those carrying the line over 
the Caledonian and North British lines at Whifflet, across the 
Monkland Canal at Rochsolloch, and over the North British Rail- 
way at Airdrie. The masonry generally consisted of cement, 
rubble concrete, faced with freestone facings built in cement. The 
amount of cement used in the whole work is given at 4500 tons. 
The difficulties experienced with the earthworks and cuttings were 
exceptionally heavy, and entailed the removal of fully 500,000 
cube yards of earth, sandstone, and blaize. Enormous masses of 
rock were met with in the cuttings, through which the progress 
was, asa matter of course, very slow. We understand that the 
inspecting officer found no fault with anything in the course of his 
inspection, the work being of a most satisfactory character. 

In reporting on the collision which occurred on March 2nd at 
Linlithgow, on the North British Railway, where a passenger train 
from Edinburgh to Glasgow, approaching Linlithgow station, came 
into collision, engine to engine, with the 6.5 p.m. up goods train 
from Bo'ness to Portobello, which had been shunted from the up 
to the down line to clear the way for the up mail-bag train, and 
was in the act of drawing forward into a siding on the down side 
of the down line, Major Marindin makes some remarks on back 
lights. It appears that five passengers and the fireman of this 
train were injured, and the guard of the goods train was run over 
and killed by the engine of the mail-bag train. The passenger 
train was running slowly, and the goods train was only just 
moving, so that the damage to the rolling stock was slight, a 
return being given in an appendix. Major Marindin says :—‘‘ One 
lesson to be learnt from this collision is that there is a certain 
element of danger in the extensive use of back lights showing in 
certain positions similar colours to those used for signal lights, and 
I am strongly of opinion that it would be better to use a distinct 
colour for back lights. I believe that it will be found that the best 
system, taking all things into consideration, would be to keep the 
red light, as at present, for the danger signal, but to use the green 
light—as is now done on some lines everywhere, and on most lines 
at junctions—as an ‘all right’ signal, a white light, such as would 
be shown if a glass were broken, indicating a signal out of order, 
and therefore one to be treated as a danger signal. For back 
lights, which are only required to show that the lamp is burning, a 





small white or — light might be used, and as on nearly all | p 


lines the normal position of the signals is at danger, the back light 
need only show when the signal-arm is in that position.” 


M. Henry MArTuikv, chief engineer of the Southern Railway of 
France, has found that the average yearly consumption of sleepers 
on 80 per cent. of all the French railways for the five years ending 
with 1882 had been 92 per kilometre, equal to 148 per mile of line 
excluding yards and sidings. Returning to the subject recently, he 
finds in 1883 the average consumption rose to 170 per mile, and in 
1884 1444 per mile, and the average for the two years 159 per mile. 
The Railroad Gazette says :—‘‘ French railways are reported to have 
1450 sleepers per kilometre, or 2332 per mile, which puts them 27in. 
only from centre to centre, and the consumption for maintenance 
indicates an average life of from 13% to 164 years for the sleepers, 
Most of the railways report the number of sleepers used of each 
kind of wood, from which it appears that in 1883, 69°7 per cent. of 
them all were of oak, 15°6 beech, 12°] pine and fir, and 2°6 chest- 
nut and other woods, but in 1884 the proportions were quite 
different—60 per cent. oak, 22‘1 beech, 156 pine and fir, and 23 
chestnut, &c. Of the total number of sleepers reported used, 24 

r cent, were imported in, 1883, and 20} per cent. in 1884, M. 

athieu says that the life of sleepers is increased one-half on the 
average by preservative processes; that of all the antiseptics tried 
in France only creosote and sulphate of copper are still used, and 
that creosote is generally preferred. An oak sleeper costing 5hf. is 
preserved at a cost of about a franc, On the Southern Railway, 
where three-fourths of the sleepers used are of the pine that grows 
on the Landes, these sleepers cost from 36c. to 38c. each, and are 
Reever with copperas for 14c. and with creosote for 19c. each. 

he Orleans Railroad uses the same kind of sleepers, ed 
With creosote, for about one-sixth of the whole pecs. ane nny The 
Northern Railroad finds that the use of a tarred felt paper between 





NOTES AND MEMORANDA. 


ATTEMPTS are being made at the Mint to revive the art of casting 
medals, practised with so much success in Italy in the 15th century. 


In Greater London, last week, 3190 births and 1508 deaths were 
registered, corresponding to annual rates of $1°4 and 14°8 per 1000 
of the population. 


THE deaths registered last week in 28 great towns of England 
and Wales corresponded to an annual rate of 17°7 per 1000 of their 
aggregate population, which is estimated at 9,093,817 persons. 

In London 2431 births and 1229 deaths were registered last week. 
The annual death-rate per 1000 from all causes, which had: declined 
in the ten preceding weeks from 30°3 to 17:3, further fell last week 
to 15'5, a lower rate than has been recorded in any week since 
September last. 


Mr. A. P. Laurie recently read a paper before the Royal 
Society of Edinburgh on the measurements of the E.M.F. of a 
constant voltaic cell with inoving plates. Mr. Laurie determined 
the E.M.F, of a cadmium-iodine cell by drawing a nape current 
from it, while the plates were kept moving. The value so got 
agreed with that given on open circuit as determined by the electro- 
meter, thus showing that the fall of the current when the plates 
were not moving was due to alteration of the composition of the 
layers of liquid next the plate. 


AT a recent meeting of the Edinburgh Royal Society, Sir W. 
Thomson exhibited and described a new form of portable spring 
balance for the measurement of terrestrial gravity. In this 
instrument a metallic spring is u The curvature of the spring 
when unweighted is such that when one end is firmly clamped and 
a suitable weight attached to the other end, the spring becomes 
straight. When so arranged, the equilibrium of the spring and 
weight can be made as nearly unstable as is wished by simply 
tilting the instrument. Hence the apparatus can be made as 
delicate as necessary. 


LONDON is at present supplied with water from the rivers Thames 
and Lea, and from certain springs in the valleys of the Thames 
ane Lea, supplemented from Chadwell springs, and from eleven 
wells in the north of London, and ten wells in the south of London, 
all down to the chalk, The proportions for the month of April, 
1886, are nearly as follows :—From the river Thames and certain chalk 
—_ in the Thames Valley, about 51 ts of the whole; from 
the river Lea and certain chalk springs in the Lea Valley, about 
37 parts; from the eleven chalk wells on the north of London, 
about 4 parts ; from the ten chalk wells on the south of London, 
about 8 parts. 


THE death is announced of Dr. E. Linnemann, Professor of 
Chemistry at Prague, which occurred on April 27th. Among his 
papers a letter was found addressed to the Vienna Academy of 
Sciences containing a oommunication on a new chemical metallic 
element called austrium—Aus. This new element, Nature says, 
was prepared by the late Professor Linnemann from orthite of 
arendal. The spectrum of austrium shows two violet lines; the 
wave-lengths were found to be, for Aus a, A = 416°5, and for 
Aus 8,A = 4030. According to a note made by Professor F. 
Lippich, of Prague, who communicated Professor Linnemann’s 
letter last week to the Vienna Academy, three not yet identified 
lines—A = 415°56, A = 416°08, and A = 416°47—are shown in 
Angstrim’s atlas of the normal spectrum of the sun in the neigh- 
bourhood of the Ausa line ; the last of them might be supposed 
coincident with the Aus a line—A = 416°5. 


In the New South Wales Court at the Indian and Colonial Exhi- 
bition is shown specimens of colonial auriferous antimony ore, as 
shipped in bulk to England, containing 61} per cent. metallic 
antimony and 3oz. 12 dwts. of gold per ton; also 20z. 6dwts. of 
silver per ton. Also of auriferous quartz and calcite, containing 
from 3 oz. to 64 oz. of gold per ton, with small ——- of anti- 
mony. It isin consequence of the presence of antimony in this 
quartz that, although exceedingly rich in gold, it cannot be treated 
in the ordinary way by quicksilver amalgamation, and has to be 
shipped for treatment and extraction to the Royal Smelting Works 
at Freiberg, in Saxony, entailing a bay d large outlay for freight 
and expenses, which could be saved if the quartz could be treated 
on the mine. There are six shafts of more or less depth on the 
mine, the deepest of 115ft. The lode and reef is well defined, and 
varies in width from lft. Gin. to 3ft. The quantity of auriferous 
quartz that can be raised per week is from 80 to 100 tons. The 
quantity of antimony ore containing fine gold which has been 
shipped since the beginning of the working of this mine is 130 tons. 
The mine is between Capertree and Ilford, about 146 miles distance 
from Sydney. 


In speaking of the application of high temperature gas flames to 
heating rooms, Mr. F. Siemens says that a source of radiant heat of 
low intensity but of large surface, sending out its rays at various 
angles, heats an object in its vicinity very much more than is the 
case with a smaller source of radiant heat of greater intensity, 
whose rays strike the object from one directiou only, notwith- 
standing that both sources radiate the same quantity of heat. 
This action was illustrated by reference to two rooms, the one 
heated by a small flame of high intensity, and the other by a large 
flame of low intensity, both radiating the same quantity of heat. 
Each room contained two objects—globes or spheres—the one close 
to, and the other at a distance from the source of heat. The 
object in the one room near to the source having the large heating 
surface is almost enveloped in rays, while that in the second 
receives rays only in one direction, the former therefore being much 
more heated than the latter. This difference does not occur when 
the two globes at a distance from the two sources of heat are 
compared. The law that the = 4 of heat are diminished in the 
inverse ratio of the square of the distance is only correct as regards 
small but intense sources of heat, whilst the decrease of radiant 
heat takes place in a much higher proportion, in the case of large 
sources of heat of low intensity. This clearly proves that for the 

urpose of warming rooms by means of radiation, it is important 
that the heat should be concentrated in an intensely hot focus, as 
is the case in nature, our earth being warmed in this way by the 
radiant action of the sun, 


BUNSEN observed the dissociation of steam and carbonic acid by 
employing small tubes filled with an explosive mixture of these 
gases, to which suitable pressure gauges were attached. On 
igniting the gaseous mixture explosion took place, and a high 
momentary pressure was produced within the tube; from the 
pressure developed Bunsen calculated the temperature at which 
the explosion took place, and found that it varied with the mix- 
tures employed. e records the circumstance that only about 
one-third of the combustible gases took part in the explosion, from 
which circumstance he concluded that the temperature attained 
was the limit at which combustion occurred. To prove this, 
Bunsen allowed the gases sufficient time to cool, after which a 
second explosion was produced, and even a third explosion when 
time was allowed for the gases to cool down again. Bunsen’s 
theory seems very plausible, besides which he obains much higher 
temperatures for his limits of dissociation than other physicists, so 
that the figures at which he arrives might be accepted; these are 
for steam about 2400 deg. C., and for carbonic acid about 3000 deg. 
C. These temperatures are ——_ higher than are reached in 
the arts, as materials used in furnace building would not withstand 
such temperatures for any length of time; but Mr. F. Siemens calls 
attention to the circumstance that if the influence of the inner 
surfaces of the tubes on the combustion of the gases therein could 
be removed, the dissociation temperatures arrived at would be 
found still higher. He thinks that Bunsen’s explanation of the 
cause of the second and third explosions is not quite satisfactory, 
as it is not the cooling of the gases alone which renders the su 
sequent explosions possible, but also the thorough re-mixture of 


the rail and sleeper increased the life of the latter about two years,” ' the gases by diffusion after each explosion, 





MISCELLANEA. 


PALMER’s Shipbuilding and Iron Company, Jarrow, has sep eet 
Messrs. G. Bailey Toms and Co,, of Laurence Pountney-hill, E.C., 
its sole London agents for steel. 

Messrs, LANCASTER AND TONGE, of Pendleton, Salford, have 
supplied their ‘‘ Lancaster” traps for draining all the steam pipes 
in the Liverpool and Edinburgh Exhibitions. 

THE Beetaloo Waterworks, South Australia, consisting of a wall 
560ft. long and 105ft. wide to dam up 700,000,000 gallons of water, 
will cost, it is believed, about £200,000, or £50,000 less than the 
original estimate. 

MEssRS. LANCASTER AND TONGE have for yea's used “ Lan- 
caster” Pendleton as telegraphic address, bat the Postmaster 
refuses to register this, and they have had to adopt the word 
“ Pistons” instead, 

THE Association of Municipal and Sanitary Engineers and 
Surveyors holds its Eastern Countries district meeting at Great 
Yarmouth to-morrow, Saturday, the 5th of June, 1886. Members 
will assemble at 1 p.m. in the Town Hall. 

A GOVERNMENT Bill has been introduced by Mr. Duff, M.P., 
to empower the Admiralty to form a harbour of refuge at Peter- 
head in Aberdeenshire, and to execute and maintain breakwater, 
piers, and a short line of railway, and other works in connection 
therewith. As “convict labour may be usefully employed in the 
execution of these works,” provision is made for the building of a 
prison on the spot. 

THE President of the United States in a message to the House 
has suggested that the 3rd of September be set apart as an appro- 

riate day for the inauguration of the Bartholdi Statue of Liberty. 

his day is selected as being the anniversary of the signing of the 
treaty of peace at Paris, by which the independence of the United 
States was recognised and secured. He asks that a sufficient 
amount be appropriated by Congress for the suitable recognition of 
this event. 

THE first of the two 110-ton guns which are being made at Sir 
William Armstrong’s works as the armament of the Benbow, is 
now ready for shipment to Woolwich, for proof at the Arsenal 
butts; and though the precise date for moving the enormous 
weapon round to the Thames has not yet been fixed, it is expected 
that the tion will be din a few days. A special 
carriage for the weapon has been made at the Koyal Carriage 
Factory at Woolwich. 

In connection with the coinage of threepenny pieces, the deputy- 
master of the Mint observes that the Australian colonies are appa- 
rently beginning to appreciate the convenience of these small coins, 
for, while in 1884 an amount of £3200 was sufficient to meet the 
demand from New South Wales and Victoria, the demands from 
these colonies had in in 1885 to £7600 and £4400 respectively; 
and since the beginning of the current year threepences of the 
nominal value of £11,000 have been shipped to Sydney, and £4800 
to Melbourne. The Government of Q' land btained 
£3200 in threepences during 1885, and in the present year £3000 
have been shipped to South Australia. 

AN attempt was made on Monday last to sell by auction 
several screw steamers belonging to the port of Whitby. Although 
there was alarge attend and iderable interest in the proceed- 
ings, no sales were actually effected. One steamer was, however, 
sold by private contract afterwards. The extreme difficulty 
of selling shipping property at present may perhaps be gathered 
from the ratio of the highest bid to the reserve prices. Thus in 
one case the former was £560 and the latter £2111 17s. 6d. In 
another case £500 was the nearest approach to a reserve of 
£3455 6s. 3d. In another £620 and £2450 18s. 9d. were the figures. 
The size of the steamers varied from 850 to 1250 tons dead 
weight. 

A FEW days ago Messrs. Fuller, Horsey, Sons, and Cassells 
opened the tenders which for some time past have been invited 
for the purchase ‘‘ as a going concern” of the River Thames Steam- 
boat Company. The property of the company comprises a fleet of 
fifty-seven paddle steamers, nineteen of which are at present laid 
up and without certificates, steam launches and coal barges, 
wharves at Woolwich and Battersea, and numerous piers and 
approaches on both sides of the river. The average receipts from 
passenger fares during the past four years amounted to £83,696, but 
last year they fell to £71,000, and the year’s working resulted in a 
loss of £11,000. None of the tenders approached the reserve prices 
fixed by the vendors, and the property remains unsold. 

Messrs. OLDHAM AND RicHarps, of Manchester, have just 
patented a new pulley for driving planing machines, which requires 
no strap-fork, and takes the place of the three pulleys usually re- 
quired for driving, reversing, and loose running. Thisis effected by 
carrying within the pulley a couple of friction cones actuated by a 
lever from the machine. ‘The pulley itself constantly runs loose, and 
as the machine has either to be driven or reversed, one or other of 
the friction cones is brought into action, By this arrangement the 
driving-strap constantly remains on the one pulley, and a consi- 
derable saving of wear and tear is effected, whilst there is no loss 
of time in stopping the machine for changing the strap from one 
pulley to another, and the driving gear is brought within smaller 
compass. 

On Saturday last the quarterly meeting of the Manchester Dis- 
trict Institution of Gas Engineers was held at Barnsley. About 
sixty members attended from different towns in Yorkshire, Lanca- 
shire, Derbyshire, and Cheshire. After inspecting certain addi- 
tions to the new gasworks—including a new telescope gasholder, 
tanks, &c.—the party proceeded to the new chemical works, 
Bridwell, belonging to Messrs. Newton, Chambers, and Co., of 
Thorncliffe, which they had the privilege of inspecting. At 
Wentworth Castle, Stainbrough, the residence of Mr. T. F. V. 
Wentworth, special attention was paid to newly-erected machinery 
and apparatus by which the mansion is lighted by over 600 incan- 
descent electric lamps. The members dined in the evening at the 
Queen’s Hotel, Barnsley, under the presidency of Mr. C. E. Jones, 
C.E., Chesterfield. 


At the Royal Institution, on the 27th ult., Professor Dewar 
exhibited the method he employs for the production of solid 
oxygen. Last year he gave a lecture on liquid air, but although he 
and other experimenters had made liquid oxygen in small quantity, 

et no one had succeeded in getting oxygen into the solid condition, 

he successful device employed at the Royal Institution depends 
upon allowing liquid oxygen to expand into a partial vacuum, when 
the enormous absorption of heat which accompanies the expansion 
results in the production of the solid substance. Oxygen in this 
condition resembles snow in A age and has a temperature 
about 200 deg. Centigrade—360 Fah. below the freezing point of 
water. It is suggested that a supply of this material will enable 
chemists to approach the absolute zero of temperature—461 Fah, and 
to investigate many interesting changes in the physical properties of 
bodies under the primordial condition of the temperature of space. 

AT a meeting of the South Staffordshire Mines Drainage Com- 
missioners in Wolverhampton on Wednesday, Mr. E, B. Marten, 
C.E., chief surface engineer, reported that the storm from the 
10th to the 14th May was the heaviest recorded since the Com- 
mission was formed. So much rain in so short a time caused 
the streams to rise rapidly, and the trouble was increased by the 
opening of canal paddles and mill gates to save embankments. 
One embankment had given way, and much water had escaped, 
bat it was quickly mended. On the whole, however, the 
damage from so unusual a storm was small, and the surface 
works prevented what would otherwise have been a most disas- 
trous flood, both to mining and other property. The chief under- 
ground engineer reported that the heavy rains had caused the 
underground water to rise throughout the Bilston portion of the 
district, and at the Bradley engine the average quantity pumped 
in the week was 2,850,000 gallons every twenty-four hours, 
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TO OORRESPONDENTS. 
Registered Telegraphic Address_*\ ENGINEER NEWSPAPER, 


*,” All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*," We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Tainipav.—J. Calvert, Great Jackson-street, Manchester. 

T. F. a - ).— You can obtain full information on the testing 
of lubricants from Mr. Bailey, Albion Works, Salford. 

H. H (Longsight).— Your sketch shows a very imperfect form of feathering 
paddle-wheel, In the present day properly made feathering wheels are 
fited to all paddle steamers. 

J. R. E (Rail Joints).— We do not think that English engineers are su(fi- 
ciently interested in American systems of permanent way to render the 
publication of your letter necessary. 
respect from United States practice. 


PASSOVER CAKE MACHINERY. 


(To the Bditor of The Bngineer.) 


S1r,—Will any reader kindly tell me where I can obtain machinery for 
mening. a cakes? Ester. 
ay 318! 


We have nothing to learn in this 
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o> the Pubticher. Thick Paper Copies may be had, if preferred, at 

rates. 
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South Wales, New Zealand, Portugal, Rou » Tas- 
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Sandwich Isles, £2 50° a ste : 

«ti ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
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Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening In each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche; 


other letters to be addressed to the Editor of Tux ENGINEER, 163, Strand. 





MEETINGS NEXT WEEE. 

Socrery or Enoineers.—On Monday, June 7th, at the Town Hall 
Caxton-street, Westminster, at 7.30 p.m., a paper will be read “On 
Some Modern pupeoranas in the Manufacture of Coal Gas,” by Mr. R. 
P. Spice, of which the following is a synopsis:—Historical résu 
introduction of clay retorts—the exhauster—chargin 
penne Reg and _ anti-dips—choked ascension i 
occasioned by naphthaline—purification in closed . 

Society oF EMICAL InpustRY.—On Tuesday, June 
Chemical Society's Rooms, Burlington House, at 8 p.m., the ollowing 
omar gy read :—‘‘On the Chemical Treatment of Sewage,” by Dr. 


Fp Tidy. 
EOLOGISTs AssociaTion, University Coll Gower-street, W.C.— 
Friday, June o< 8 p.m,! On the Compaction tn Time of han in 
Fossil those of Faunas,” by Professor G. 8. Boulger, FLS., 

Entomostraca found in 


and drawing 
pes—difficulties 


at the 


Characters and Distribution of the Genera,” by Professor T. 
Rupert Jones, F.R.S8., and Mr. J. W. Kirkby. “On the Shingle Beaches 





and Recent Coast of Romi Marsh ”—in illustration of the 
Whitsuntide excursion—by Mr. W. Topley, F.G.8., president. 

CoLoniAL AND Inp1aAN Exuisition Conrerences.—Friday, June 4th, 
at a: erence of the Royal Colonial Institute. Paper by Mr. J. 
D. Wood, ‘The System of Land Transfer adopted by the Colonies.” 
Saturday, June 5th, at 3 p.m.: Conference of the Geologists’ Association. 
P by Professor Valentine Ball, F.R.8., ‘‘ The Mineral Resources of 
India.” Monday, June 7th, at 4p.m.: Conference of the Anthropological 
Institute. ‘ Native Races in British Possessions in America and the West 
Indies.” Tuesday, June 8th, at 2 p.m.: Conf of the Nati 
Association for oting State-directed Colonisation. At 8.30 p.m.: 
Lecture by Mr. Alexander , “The Canadian North-West.” Wednes- 
day, June 9th, at4p.m.: Paper by Mr. L. J. Shand, “ British-grown 
Teas.” Thursday, June 10th, at 4 p.m.: Paper by Mr. Vincent Robinson, 
“Indian Carpets.” At p.m.; Lecture F. W. Pennefather, 





} 8.30 p. y Mr. F. 
271 “The Industries of New Zealand.” Friday, June 11th, at 3 p.m.: Con- 


ference of the Royal Colonial Institute. Paper 
gration to the Colonies.” 
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THE VYRNWY DAM, 


Our readers are no doubt aware that Mr. Hawksley has 
expressed an opinion that the Vyrnwy dam is not quite 


40| what it ought to be. We have dealt pretty fully with 


various questions which have been raised from time to time 
concerning this structure, and a description of it, with 
sections, will be found in our impression for Feb. 5th, 1886. 
It is unnecessary now to repeat what has already been 
stated concerning the relative positions and responsibilities 
of Mr. Hawksley and Mr. Deacon, The City Council, 
whatever their own opinions might be, could not afford to 
ignore those of so eminent an authority as Mr. Hawksley, 
and they accordingly instructed the Water Committee to 
employ two engineers, skilled in the. construction of 
masonry dams, to examine the Vyrnwy embankment and 
report on it. In Great Britain there are very few dams of 
the kind, and none of any considerable dimensions ; but 
on the continent of Europe and in India they are tolerabl 
abundant. It was, therefore, not easy to find two Englis 
engineers competent to give a weighty opinion. Major-Gen. 
Sir Andrew Clarke and Mr. Russel Aitken, M.I.C.E , were 
selected. The former has had a large experience in India, 
and the latter in this country—having played an important 
part in the construction of Dover breakwater. These 
gentlemen have made an exhaustive inquiry, and have 
sent in two separate reports. The Liverpool Corporation 
and Mr. Deacon may be content. Both reports are emi- 
nently favourable, and no doubt of any kind need be enter- 
tained as to the perfect stability of the dam. 

It will be remembered that the dam is built of a species of 
hard slate rock—not the laminar slate with which our houses 
are roofed, but something much more compact. This slate 
is worked at the quarries, and brought down to the em- 
bankment. It would be impossible to dress all the blocks, 
and accordingly the wall has been built of rough blocks 
bedded in a held to each other by cement concrete. 
Those who know of what cement is capable will understand 
that, if this work is carried out properly, and no vacant 
spaces are left, the dam must be virtually monolithic. It 
will be as it were composed of asingle stone. Mr. Hawksley 
doubted that sufficient care was taken to secure this con- 
dition. Sir Andrew Clarke had a shaft driven down into 
the heart of the work, 5ft. by 2ft. Gin., and found nothing 
to confirm Mr. Hawksley’s doubts. Sir Andrew finds 
the geological conditions to be singularly favourable. He 
has satisfied himself that there is in the design an unusually 
large margin of safety, in whatever way the assumption as 
to the distribution of stress may be made. He has closely 
ins the workmanship and materials, both as now 
employed and, by means of samples, at various stages since 
the commencement of the work. Samples of concrete, 
obtained in the course of the excavation of the shaft men- 
tioned above, have been tested under pressure, the mini- 
mum resistance given by any sample being 198-7 tons per 
square foot, and the mean of fifteen samples 289 tons per 
square foot. He caused a series of questions to be addressed 
to the resident and assistant engineers, inspectors, and 
gangers, which, with their answers, are appended to the 
report. These answers may be summarised as follows :— 
At the quarry the bottom beds of the stones are dressed 
level and free from twist, and from any points 
which might cause an uneven bearing; at the sides 
and ends no overhang of more than 12in. is allowed; the 
upper faces are dressed with the hammer until sharp points 
are removed. After leaving the quarry, and before being 
set, some of the stones are reduced in height, and sloping 
stones are benched to suit adjoining work; any stones 
found with unduly sharp tops are dressed off to give a foot 
of bearing on the top surface. In setting the stones, a 
level bed of concrete and macadam, previously prepared, 
is thoroughly cleaned by washing and brushing; a of 
fine mortar 24in. to 3in. thick is spread over this, and the 
stone is then bedded level and driven down with mauls. 
Care is taken that the stone does not touch adjoining ones. 
The joints are formed with concrete rammed solid with 
macadam by means of punners and swords. All the wit- 
nesses, sixteen in number, are unanimous in saying that 
no change has taken place since the commencement of the 
work in the above procedure, “ From my own inspec- 


aij | tion,” says Sir Andrew, “I am satisfied that this is the 


case, and that the precautions adopted, and the methods 
used, for insuring sound, good work are now, and have 
been from the commencement, such as to place beyond 
any question the solidity and uniformity of the masonry.” 
To sum up, he is of pe that the building of the wall 
is being well and skilfully carried out, and that the section 
is so enormously in excess of actual requirements, as evi- 
denced by comparison with other existing masonry dams, 
that nothing short of an earthquake could possibly disturb 
it. It would be interesting to ascertain the amount of 
deflection of the top of the dam caused by the water pres- 
sure when it is filled. The deflection of the great Indian 
dam at Karakvasla when incomplete and about 70ft. high, 
with 50ft. head of water, was ascertained to be din. in a 
length of about 500ft. 


he report prepared by Mr. Russel Aitken is more : 





elaborate, but not less reassuring. Mr. Aitken has 
devoted special attention to the quality of the materials 
used, while Sir Andrew Clarke dealt with the way in 
which they were nag together. Mr. Aitken employed Mr. 
Ogsten, a very able, practical chemist, to conduct a series 
of analyses. Mr. Aitken states that he has carefully 


1| worked out the stresses in the dam on the lines laid down 


in one of his lectures on reservoir dams, delivered at the 
Military School of Engineering, Chatham, in 1872, and he 
finds that the section of the Vyrnwy dam is more than 
ample, whether Professor Rankine’s or his mode of 
calculating the strains be adopted. The maximum pres- 
sure on the masonry, which can be calculated with mathe- 
matical precision, is 7°7 tons per square foot when the 
reservoir is empty, and 8’6 tons when the reservoir is full. 
This calculation of pressure does not include the effect of 
the puddle on the inside of the dam and of the filling on 
the other side, which cannot be determined with mathe- 
matical accuracy, but it may be assumed that these pres- 
sures of 7°7 and 8°6 tons per square foot would practically be 
slightly exceeded. Such pressures would be perfectly safe if 
poss masonry and concrete in good hydraulic lime mortar 
had been used ; but when rich Portland cement mortar has 
been adopted the cross-section is abundantly strong. The 
stone (slate) of which the dam is built stands an average 
pressure of over 800 tons per square foot, and the mortar 
stands, after two years, 275 tons per square foot, whilst 
the concrete, taken out at the bottom of the experimental 
well-hole in the drainage tunnel sunk into the concrete, 
made with two to one mortar, stands between 200 and 300 
tons per square foot before cracking or showing any signs 
of failure. The greatest weight per square foot on any 
part of the masonry is, therefore, only 3 or 4} per cent. of 
the actual crushing strain of the cement concrete, and 
1 per cent. of the crushing strain of the slate of which the 
dam is actually built. “ Such large factors of os are 
unusual in engineering, and reflect the greatest credit on 
those who are responsible for the execution of the work 
and for the selection of the materials used therein.” In all 
this it will be seen there is nothing to support Mr. Hawks- 
ley’s views. Indeed, there is practically only one point in 
the construction of the dam actually criticised, namely, the 
way in which water is drawn off for compensating purposes. 
Tn other words, the outfall culverts. 

“The two outlet pipes,” says Mr. Aitken, “each of 
which is taken through the dam itself, are not in my 
opinion the best mode in which the objects aimed at might 
have been attained. As I say in my lectures before 
referred to— by far the best way is to take the outlet pipe 
through a tunnel in the solid at either side of the dam; 
by this means all danger is avoided.’ When the water 
rises in a reservoir, the stone dam bends slightly, and one 
object is to get this bending as nearly uniform as possible 
from each side to the deepest part of the dam where the 
deflection must be greatest. The disturbance caused by 
two holes which are practically each 20ft. in diameter, part 
of which, no doubt, are filled with brickwork, must cause 
a disturbance in these strains and a consequent variation 
in the uniform deflection of the dam when the reservoir is 
filled. Ido not anticipate any danger to the dam from 
this cause, although, I fear, there will be a good deal of 
leakage along the joints of the brickwork of the arch, for 
a brick arch set in cement never can be tight, as the 
cement sets so quickly that the sides of the arch crack, 
owing to the settlement of the wooden centreing on which 
the arch is built. Asa matter of construction, a straight 
joint right through the dam is bad and should have been 
avoided. The design of the outlets, poe they in no 
way endanger the work, should be carefully revised, as, 
hereafter, they may give trouble from leakage.” 

After referring to the drains intended to deal with 
springs that may arise under the dam, which drains might 
have been dispensed with, Mr. Aitken sums up by saying, 
“The conclusions I have arrived at are:—(1) That the 
cross section of the embankment or dam is abundantl 
strong; and, as far as a most careful inspection of the wor 
can enable me to arrive at a conclusion, the work itself is 
being carried out exactly as it was from the first, viz. in a 
substantial and workmanlike manner, and so that it will, 
when completed, answer the purpose for which it was 
intended. (2) The quality of work in the Vyrnwy dam is 
as good as it can be; and the tests show that it, and the 
material employed, leave nothing to be desired, and that 
no expense has been spared to attain this object. (3) 
That in the higher portions of the dam, where the pres- 
sures are below four tons per square foot, the amount of 
the cement in the work may, if desired, safely be 
diminished. (4) The designs for the outlet works for the 
compensation water should be carefully reconsidered. (5) 
The inside face of the dam should be covered with a com- 
position of a mixture of cement, sand, and ground slate.” 

Having perused the reports, the essence of which we 
have laid before our readers, we naturally ask, as they 
will, on what basis did Mr. Hawksley’s doubt rest? On 
this point we possess no information, and can therefore 
express no opinion. He manifested, however, a highly 
conscientious resolve to do his duty by the Corporation of 
Liverpool, and we are sure that no one will read the reports 
with more pleasure than will Mr. Hawksley. The 
Corporation of Liverpool have nothing to regret in the 
matter, and Mr. Deacon has every reason to rejoice, for 
the action taken by Mr. Hawksley has made assurance 
doubly sure that the Vyrnwy dam is all that the very 
highest engineering skill, talent, and science can produce, 
and we shall at last be able to boast the possession in this 
country of a masonry embankmert which will compare 
favourably with the great works which have been carried 
out by French engineers—notably in the cases of the 
Furens and Settons reservoirs, which have been fully 
described in our pages. 


EXPLOSIVES. 

THE annual report of her Majesty’s Inspectors of Explo- 
sives, issued a few days possesses a feature of peculiar 
interest, in that it contains a review of the operation of 
the Explosives Act extending over a period of ten years. 
In looking back over the past decade, Colonel Majendie, 
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as chief inspector under the Act, accompanied by the two 
inspectors, Colonel Ford and Major Cundill, is able to 
draw attention to the extraordinary development of the 
trade in explosives, and the valuable fruits of legislative 
control in connection with this industry. Science has 
been busy in producing new and powerful compounds of 
an explosive character, and the use of these agents has 
increased in a marvellous degree. The licensed factories 
have been doubled in number since 1876, the licensed 
magazines have increased from 199 to 350, the number of 
registered premises has risen from 13,146 to 22,268, and 
there has been a great advance in the importation trade. 
The figures we have quoted are exclusive of small fire- 
work factories; and, coupled with the great increase in 
the manufacture and use of explosives, is the encouraging 
fact that there is a large reduction in the loss of life inci- 
dental to such operations. The average number of deaths 
per annum in connection with the manufacture of explo- 
sives in the three years 1868-70, when no system of 
inspection existed, was 43. In the seven years 1868-74, 
during part of which some amount of inspection was 
carried out, the annual average of fatalities was under 
40. In the four years ending with 1874, during which 
inspection was exercised, though without the aid of any 
compulsory or regulating powers, the deaths averaged 37 
per annum. In the eight years 1878-85, during which 
period the Explosives Act was in operation, the loss of 
life in the manufacturing process averaged little more 
than eight per annum, and last year the number fell to 
five. These results are by no means all that are 
placed to the credit of the Act. Apart from the 
actual manufacture of explosives, there are such 
matters as storage and conveyance, which are of 
the utmost importance to the safety of the public 
Strange things were done in years gone by, when the law 
was lax, and the subject had failed to attract much atten- 
tion. Even now there are some outrageous cases of reckless- 
ness, but they are more generally fatal to the parties im- 
mediately concerned than to the outside public. Inherently 
the danger was never so great as now, owing to the extension 
of the trade and the violence of the compounds which are 
manufactured. But the law has stepped in, and by the 
enforcement of proper regulations, has made the presence 
of explosive materials less perilous than in former years. 
Had things gone on as of old, it is difficult tosay where we 
might have been landed by this time. Of course it is pos- 
sible for law to be carried too far. But repression is one 
thing and regulation is another. Of the former we have 
an example in the case of many of the railway companies, 
who continue resolute in their refusal to carry dynamite 
and similar explosives. The result is that they still carry 
these compounds, but the transit is effected surreptitiously. 
The danger to the public is increased, as the dynamite 
takes its chance among the passengers’ luggage, instead of 
being properly cared for in goods trains. The only advan- 
tage to the railway companies is that if an explosion takes 
place, they are not liable for damages. Whether this fact 
lies at the root of their policy with regard to dynamite, we 
cannot say ; but that the public safety is prejudiced by 
the conduct of the companies in this respect is an assured 
fact, according to the testimony of Colonel Majendie and 
his colleagues. The case is on record in which one 
gentleman was found travelling by train with 300 lb. of 
blasting gelatine, partly stowed away in asmoking carriage. 
Other cases are cited, and it is only reasonable to suppose 
that they are mere samples of numbers that escape detec- 
tion. 

If the railway companies, for some reason or other, are 
over strict in their mode of dealing with explosives, the 
local authorities err very generally in the opposite direc- 
tion. So far as they have anything to do with the Explo- 
sives Act, these parties are singularly inert. A conspicuous 
exception occurs in the case of the Metropolitan Board o 
Works. The officers of the Board are unceasing in their 
vigilance. There is an arrangement by which they have 
cognisance of explosives entering and leaving London at 
the various railway goods stations, as also of explosives on 
the river. In addition, a proportion of the carts of small 
country carriers are examined in their passage. The con- 
signments in vans from the powder makers in the vicinity 
of London also receive attention. The report states that 
during the past year the officers of the Metropolitan 
Board have examined consignments of explosives repre- 
senting an aggregate of no less than 1680 tons of explosive 
matter in transit through the metropolis. The fact that 
they have failed in all this large quantity to find any 
irregularities, except a few of an unimportant character, 
is fairly considered to prove that the vigilance exercised 
has an effect in preventing anything seriously wrong. 
Only three cases have come under the notice of the inspec- 
tors in which the local authorities out of London have 
taken action in regard to the conveyance of explosives 
during the past year. These were rather notable instances. 
At Berwick-on-Tweed a.carrier left 501b. of dynamite in a 
stable at a public-house. In Cornwall, a man belonging 
to Redruth left a cart containing 13 cwt. of dynamite 
and 1500 detonators in the street, without anyone to take 
care of the perilous burden. In the third case a boy in 
the service of an Edinburgh gun maker was found con- 
veying gunpowder along the streets in an open barrow. 
Not only in the matter of conveyance, but also of storage, 
the remissness of the local authorities is the subject of 
complaint on the part of the Government Inspectors. The 
authorities have lately been called upon to send in fresh 
returns, showing the number of stores and registered 
premises on their books. As on former occasions, so it is 
said now, these returns are open to very considerable 
criticism, and often disclose the greatest carelessness 
and ignorance of the Act on the part of these authorities. 
Some improvement is recognised, as the result of personal 
communication and a good deal of persuasion on the part of 
the inspectors, who in many cases have taught the local 
authorities what their duties really are. It is evident that 
it will be some time before Colonel Majendie and his staff 
will have gone over all the land, so as to instruct the autho- 
rities everywhere as to their responsibilities under the Ex- 
plosives Act, It fails to be generally understood that the re- 





sponsibility for the inspection and condition of the explosive 
stores is vested, not inthe Government inspectors, but in the 
local authorities, who often appear to be in blissful ignorance 
of the fact. The registered premises, more than 22,000 in 
number, represent substantially the extent of the retail 
trade in explosives. Here, as in the case of the stores, the 
local powers fall short of their responsibilities, though 
showing some improvement. Two boroughs are specified 
in which the premises visited by the Inspectors are said to 
have been “about as bad as they could be,” and are 
described as “ proving the gravest neglect of duty on the 
part of the local authorities and their officers.” [t was 
found ne to cause proceedings to be taken in no less 
than twenty instances in different of the country, 
and convictions were obtained in all cases but one. In 
respect to the general control of the manufacture and trade 
connected with explosives, apart from the question of the 
local authorities, it is satisfactory to learn that after 
ten years’ experience of the working of the Act, the Govern- 
ment inspectors find their powers to be ample and satis- 
factory. In the exercise of these powers they have endea- 
voured to show due consideration for the interests of the 
trade as wellas of the public. Buta firm discharge of duty 
has beenrecognised to be the only proper mode of proceeding, 
while the inspectors have at the same timesought to win the 
confidence alike of employer and employed. We have a 
somewhat amusing picture of the consternation which the 
unexpected appearance of a Government inspector has 
sometimes created in a factory. The workpeople have been 
seen hurrying from shed to shed, rapidly sweeping up and 
clearing away materials, with an activity evidently 
begotten of the advent of an inspector. Of course the 
meaning of all this is readily understood, and the indica- 
tions create a feeling of disappointment ; but we are told 
it is perhaps even more discouraging when coming as a 
friend to be “received as an ogre.” Happily, and especi- 
ally during the past two years, such evidences of want of 
confidence are said to have been far less frequent. 

Colonel Majendie’s department continues to have the 
benefit of the valuable services and extensive experience 
of Dr. Dupré as chemical adviser. An interesting report 
from that gentleman is now given in extenso. Eight 
applications for the license of new explosives were 
referred to Dr. Dupré during the year, but in two cases 
only could he report favourably. An explosive submitted 
by Mr. Turpin consisted of a mixture of chlorate of 
potassium, tar, and charcoal, wore or less finely granulated. 
The compound was found to be extremely sensitive to the 
action of combined friction and percussion, such as a 
glancing blow, and was, therefore, reported on adversely. 
Ammonia dynamite was another candidate for explosive 
honours. This consisted of thickened nitro-glycerine and 
nitrate of ammonia. But the two ingredients were apt to 
part company, and in warm weather the nitro-glycerine 
was ready to run loose, thus creating a very grave danger. 
The report was consequently unfavourable. Wood meal 
gelatine passed muster, and has been manufactured 
extensively, though through some want of care the results 
have not been entirely satisfactory. Etnite, consisting of 
asphaline with the addition of a small proportion of sul- 
phide of antimony, was found to be over-sensitive. Kinetite 
in which nitrobenzol takes a leading part, ssed_con- 
siderable merits, but these were neutralised by a tendency 
to spontaneous ignition. Forcite was defective in chemical 
stability. An explosive submitted by Mr. Brodersen, 
consisting of nitro-glycerine mechanically absorbed in gun- 
cotton, passed successfully through all the tests applied. 
Turpin’s explosive, etnite, and kinetite, all contain chlorate 
of potassium. Dr. Dupré remarks that this chemical com- 
pound, on account of the readiness-with which it lends 
itself to the production of powerful explosives, offers a 
great temptation to inventors in that line, and many 


f | attempts have been made to put it to practical use, but so 


far with only very limited success. The reasons for this 
are given, one being that chlorate of potassium is a very 
unstable compound. In the autumn an explosion took 
place during the experimental manufacture of a new kind 
of gunpowder invented by Mr. Nordenfelt. Experiments 
conducted by Mr. C. N. Hake, in Dr. Dupré’s laboratory, 
showed a serious danger at one stage of the manufacture, 
due to the use of bi-sulphide of carbon. 

The number of accidents by explosion and fire of which 
Colonel Majendie’s department had cognisance during the 
year was 133, causing 31 deaths and injuring 74 per- 
sons. These figures are below the average. The most 
remarkable dynamite accident of the year was that 
which occurred at Larne. Nine years ago an old hulk 
named the Essequibo, which had been used as a 
dynamite magazine, was abandoned and lay at the 
mercy of the waves and tides. After the old craft had 
served all the nine years as a store of firewood for the 
neighbourhood, the remnant of the hull was visited by 
two men, who set to work to break up the iron pump 
which yet remained. It appears that in this pump was 
some nitro-glycerine, which had exuded from the 
dynamite in years gone by. The circumstance was —_ 
unsus but as the men were striking the pump wit! 
a sledge-hammer there was a violent explosion, and the 
two men were killed. The incident may be taken in con- 
nection with the sinking of a floating magazine with 50 tons 
of dynamite and blasting gelatine at Holehaven, contiguous 
to the Thames. The cargo was ultimately recovered, — 
that a large quantity of nitro-glycerine escaped from the 
dynamite into the water, and mingled with the mud of 
the creek, “where it formed an exceedingly dilute and 
ever-weakening sort of dynamite.” The blasting gelatine 
lost none of its nitro-glycerine, even where the submer- 
sion had lasted for two months, and it appeared to sus- 
tain no injury whatever, thus showing its superiority to 
dynamite in r t to its non-liability to be damaged by 
water. Concerning blasting gelatine and gelatine dyna- 
mite, the report tells us that the manufacture of these 
explosives has been actively pursued during the past year, 
but the results are not yet altogether satisfactory, an 
considerable quantities have been seized. Unless the pre- 
scribed tests are complied with, the issue of the material 
will have again to be suspended, Regret is expressed that 
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any hitch should have occurred with regard to the produc- 
tion of a class of explosives which appeared to be rapidly 
advancing in public favour, and to promise a number of 
useful applications, We can only hope that in the course 
of the present year better progress as been made with 
this class of explosive. 


LEGISLATION AND ELECTRIC LIGHTING, 


Tr has long been held, and it has often been said, that 
nothing but the state of the law prevents electricity from 
playing an important part in the lighting of towns. There 
1s, we are assured, plenty of money ready to be invested in 
schemes for illuminating streets, and squares, and public 
buildings, and houses; but no one will invest while town 
councils and corporations can buy up installations before 
they have made an adequate return to those who have 
invested mage in constructing them, It is hoped that a 
change will be made in the law, and Bills have been 
brought before Parliament for the purpose. Nothing has 
been heard about them recently, because the Irish question 
has engrossed the entire available political energy of the 
nation. It is, however, worth while to consider whether 
any reasonable change in the law can enable electricity 
to supplant gas. No doubt exception will be taken to the 
words “supplant gas,” and we shall be assured that gas 
will not be ousted, only its use will be altered. It will be 
employed for heating purposes and to produce motive 
power. We must take this assertion cum grano salis. If 
a great city or a small town is lighted by electricity instead 
of by gas, it is not easy to see how the demand for gas can 
remain unaffected ; and we have no doubt at all that, under 
the circumstances, it will be affected, and very seriously 
affected. This, however, we may suffer to pass; only 
it must not be forgotten that the gas companies will range 
themselves against electric light companies, and put difti- 
culties in their way. Let us suppose, however, that legis- 
lation becomes very favourable to electric lighting, and see 
whether we shall be any nearer to success. 

We have not the least doubt that if the law were altered, 
a number of companies would at once spring into exist- 
ence, having for their object the construction of installa- 
tions in towns and cities. It is very easy to get money 
for any undertaking recommended to the public by 
ae men of sufficient standing. But the question 
still remains, How far can any alteration in the law affect 
the position of affairs? As matters stand now, electric light 
companies have plenty of time before them for earning 
dividends or losing the whole of their capital. They have 
opportunities in plenty for proving that their undertakings 
can pay, provided they do pay. Of these opportunities 
they have not availed themselves, and we know that the 
history of the movement, taken in conjunction with scien- 
tific facts, proves that so long as can be had for half a 
crown per thousand feet, electricity cannot compete with 
it commercially. So far as is known, under the most 
favourable circumstances, incandescent lighting costs as 
much as gas at five shillings the thousand feet, and it may 
cost a great deal more. Are lighting is, light for light, 
much cheaper than gas, but the most has not been made of 
arc lighting. On the contrary, so much has been done to 
discredit it, that incandescent lighting is certain for a long 
time to come to be imperatively demanded in all schemes 
for street lighting in Great Britain. This means cost; and 
in one word it may be said that electric lighting is too 
dear to find favour with the —_ In places where gas 
is also dear it stands a good chance of adoption ; but such 
places are small, and few and far between. 

The success or failure of the electric light in the future 
thus turns not on legislation but on cost. If the cost of 
producing the light can be diminished, then all may be 
well. If it cannot, then there is no future before the elec- 
tric light in this country which will justify the formation 
of large companies. We do not express any opinion as to 
whether the cost can or cannot be reduced ; that is a ques- 
tion which we are not called upon to deal with in this con- 
nection. The fact, for the acceptance of which as a fact we 
contend, is that electricity cannot compete with gas in cost, 
and that unless it can be made so to compete, it cannot be 
made to pay. It is well known that the only chance of reduc- 
tion in cost which electricity has lies in its extended adoption, 
but that adoption cannot possibly be secured unless it can 
be shown that such adoption will be to the distinct advan- 
tage of those who take it. Numerous attempts have 
been made to light districts and towns, and they have one 
and all failed. The history of the lighting of Holborn 
with the incandescent light, and of the Embankment and 
the City with arc lights, is well known. Of the original 
companies formed in 1881 few remain. It is easy to say 
that their arrangements were not perfect, and that money 
was wasted. All that is quite true. But if money had 
not been wasted, and the arrangements had been as perfect 
as possible, the result would have been the same, The 
electric light could not compete with gas in price. It 
remains to be seen whether it ever can be e to compete 
in this country. No better illustration of the effect of the 

rice of gas on electric lighting can be had than is supplied 
“ America. In that country gas is very dear—about 
three times as dear, indeed, as it is with us—and arc light- 
ing is employed on a very extensive scale to light 
towns and cities. For the most part, mast lights are used, 
and the result is pronounced satisfactory, although arc 
lamps are freely employed of so indifferent a quality 
that their use would not be tolerated for a moment in 
this country. 

But although for general lighting purposes we see little 
hope that electricity will be found suitable, the contrary 
is the case as regards small installations. The electric 
light will always be popular as a luxury. It can no 
more compete with gas than beer can compete with cham- 
pagne; but for all that very large quantities of champagne 
are drunk. The use of electricity is rapidly extending 
in private houses, in ships, and in factories, Makers 
of clectrical plant are very busy, and no doubt our readers 
to hear how many dynamos in the 
week some of the leading firms are —- out. But all 
this is entirely independent of the Legislature. It is 
aline of business that will pay for pushing, and it will 
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extend, and with due care prosper, especially if those 
engaged in it do not indulge in the agreeable trade opera- 
tion graphically entitled “cutting each other’s throats.” 
They will also do well to avoid committing financial 
suicide by charging too much. Legislation might very 
well be allowed to sleep at present, and meanwhile every 
legitimate effort should be made to reduce the cost of 
electric lighting, and to impart to it that flexibility and 
certainty which it has rightly or wrongly the reputa- 
tion of lacking at present. There is still plenty of work 
to be done a the electrical engineer; but its legiti- 
mate amount will, we think, be very little affected by Acts 
of Parliament. 





MECHANICAL WORK IN THE CHEMICAL TRADE, 


Tue era of low prices and the competition between processes 
are bringing about a more general adoption of mechanical work 
in place of hand labour in the chemical trade. On the Tyne the 
industry is still of very great importance; but the alkali manu- 
facture by the old Leblanc process meets at present with the 
very fierce competition which the growing use of the ammonia 
process at home and abroad brings about. Hence the attempt 
to use machinery more in the trade; and now three kinds of 
mechanical decomposing furnaces are at work in three different 
chemical establishments on Tyneside. In one instance the Jones 
furnace is exclusively used, having banished the older hand 
furnaces entirely. In a second establishment the Mactear 
furnace is employed, and four of these do the whole of the 
work. And it is now stated that the St. Bede chemical works 
at East Jarrow—where an experimental furnace ona novel plan 
was erected two years ago—the whole of the decomposition of 
salt is effected by five mechanical furnaces, the use of the hand 
furnaces being abolished. It is the contention of the users of 
these furnaces that they produce more bleaching powder from a 
given quantity of salt; and it is to that article that the 
chemical manufacturers have now to look for profit instead of 
to soda crystals. It is also claimed that the sulphate produced 
by the mechanical furnace is purer than that made by the hand 
furnace. It is not so much a question of the extent of produc- 
tion with these furnaces, for the old hand furnace would decom- 
pose from sixty to sixty-five tons of salt per week, whilst some 
of the smaller of the mechanical decomposers treat only from 
seventy to eighty tous, though others of the larger ones treat 
more than double that quantity. But the labour employed is 
much less, and there is the pussibility of the use of a cheaper 
quality of fuel, and in one or two of the mechanical decom- 
posers it is claimed that there is also a saving in the use of sul- 
phuric acid. In all it has been said that there is a gain of 
from thirty to forty per cent. in the use of the latter kind over 
the hand furnaces—that is to say, that the cost of decomposi- 
tion is reduced to that extent. When it is remembered that 
the price of soda crystals has fallen from £4 in 1869 to about 
£2 at the present time, it is evident that there is a great need 
for the cheapening of all the processes of manufacture. One of 
these processes is that of decomposition, and it is evident that 
so large a saving in that process must tend to the reduction of 
the total cost of production; and a further reduction in that 
cost has been gained by the obtaining of salt in South Dur- 
ham instead of in Cheshire, whilst another raw material— 
sulphur—has also been reduced in price, so that the Leblanc 
makers have a partial counterbalance for the fall in the selling 
price of soda. But it is only partial; and if that method of 
manufacture is to survive, it will only be by the further reduc- 
tion of the cost of production. It is possible, indeed, that the 
price of soda may increase; but of this there is not at the 
present time much isgn,and thus every employment of machinery 
a distinct gain to the trade-—which needs it. 


THE BATH AND WEST OF ENGLAND AGRICULTURAL SHOW. 


Tue Bath and West of England Society’s Show on the Durd- 
ham Downs, near Bristol, and nearer Clifton, is one of the 
largest ever held by this successful Society, and is one which 
shows how very highly its gatherings are esteemed by the agri- 
culturist, and by all those who supply his requirements. Agri- 
cultural engineers and implement makers are there in numbers 
and in quantity of exhibits which equal the array of the Royal 
Agricultural Society, and popular appreciation of the energetic 
action of the Society is shown by the fact that the number of 
its members is increasing, while, as we mentioned last week, the 
members of the Royal Agricultural Society are decreasing very 
rapidly, the reduction being no less than 173 last year. The 
Bath and West of England Society has now reached a level 
which is favourably comparable with that of the Royal Society 
—at least, so far as its shows and its public work are concerned. 
At one time this would have been almost impossible, but con- 
ditions have been altered. The shows of both Societies are now 
on exactly the same footing, and as one is held about a niouth 
earlier than the other and in a different part of the country, 
there is nothing to prevent the equality of the two Societies in 
the positions they now hold, or, at all events, in the réle they 
now play, namely, that of a fair. The gipsy and travelling 
clown element is absent, but as an outdoor collection of things 
to be exhibited and sold, these shows are the modern representa- 
tive of the old fairs, everything being under one management, 
and visitors making one paymentinstead of paymentsto numerous 
exhibitors, The modern fair differs from that which it has dis- 
placed chiefly in the amount of education and practical appli- 
cation of science displayed, and most of this shows itself 
in the engineering parts of theshow. Substantial encouragement 
in this direction has, however, now ceased, and as fairs or markets, 
the shows of the two Societies must be admitted equal ; except 
for the bad weather the Bath and West might certainly have 
expected this year much greater patronage than the Norwich 
meeting. The scientific and experimental element which dis- 
tinguishes the modern show is this year more especially exem- 
plified at Clifton by the results of the ensilage experiments. On 
this subject the Society has been doing important work, and has 
arrived at definite results. The only regret that machine- 
makers will feel when they learn the results of the 
experiments, is that chaffing the crop does not appear to 
offer or secure any advantage. Simple and effective means 
of pressing in silos are, however, required, and will, no doubt, 
be extensively used. The Royal Agricultural Society has also 
Leen at work on this subject, but it is because this Society has 
ceased to do any noteworthy work of this kind, as illustrated by 
the trials of years past, that it has fallen to the position of a 
Society chiefly known by its organisation of a yearly fair or 
market for the exhibition and sale of cattle and pigs and agri- 
cultural machinery, the costs being chiefly paid by the makers 
of engines, machines, and ploughs, and by visitors of the 
holiday-making kind. The Bath and West of England Society 
has been awakened to this fact, and is, under its present 
management, breaking ground in several directions, and it 
appears to be the intention of the Society to do as much 
experimental work as its funds will permit, and to add explana- 





tory lectures to its exhibitions, This year the council has made 
arrangements by which the makers of mowing and reaping 
machines and implements may be shown at work, and tickets 
are granted to exhibitors for re-admission to the show, of 
those who go out to see these implements at work. Except 
for the very bad weather that has so far attended thus 
meeting, it will no doubt record greater progress during the 
present than in the past year. Tosome of the articles exhibited 
we shall refer in another impression. 


PATENT LAW AMENDMENT. 


Tue Lord Chancellor's Bill “to remove certain doubts respect- 
ing the construction of the Patents, Designs, and Trade Marks 
Act, 1883, so far as respects the drawings by which specifications 
are required to be accompanied,” is a measure which has been 
rendered necessary to cover the bungling of the Board of Trade 
officials, For a long time past these gentlemen have been 
advising their clients that it is possible to utilise the drawings 
filed with the provisional specification for the purposes of the 
complete specification. Persons have been informed that the 
words, “the drawings referred to are those lodged with my 
provisional specification,” would be quite sufficient, and that 
the expense of preparing another set of drawings for the 
complete specification would thus be saved. It will be a 
matter of astonishment, even to those whose acquaintance 
with patent law is limited to a knowledge of elementary 
principles, how any clerk in the office should have been ignorant 
of the rule—often laid down by the Courts—that a specification 
must be complete in itself, and that no other document can be 
called in to explain the nature of the invention claimed. The 
Bill consists of two clauses only, and simply enacts that it shall 
be lawful to refer in the complete specification to drawings filed 
with the provisional specification ; and further provides that the 
validity of patents heretofore sealed shall not be disputed on the 
ground that the complete spécification was unaccompanied by 
drawings, but only referred to those lodged with the provisional 
specification. That such a measure is highly necessary to settle 
the validity of existing patents admits of no doubt, but this 
continued “ tinkering” of the Patents Act is to be deprecated. 
This is already the second amending Act to a statute which only 
became law in August, 1883. 








LITERATURE. 


Differential and Integral Calculus, Prof. A. G. GREENHILL. 
Macmillan and Co., 1886. 

Pror, GREENHILL’s experience at Woolwich has taught 
him the mathematical needs of engineering students. This 
book is better suited to satisfy such needs, and those of 
students of physical science in general, than the other text- 
books on the calculus that have come under our notice. 
The greatest advance seems to lie in this, namely, that the 
student is not called on to forego the study of the useful 
elements of integration until he has completed in full 
detail all the ramifications of the study of the differential 
calculus. A great deal of the latter the practical student 
will never make any use of. If he applies the calculus at 
all, he must use simple integration almost from the outset 
of his scientific applications, There is no difficulty of any 
kind in carrying on the two parts of the calculus simul- 
taneously, and it is really a great hardship to the practical 
student that he cannot find treatises to help him in doing 
so, From an educational point of view there is great 
advantage in this method. The student learns early the 
chief object and utility of the calculus, and consequently 
takes a more eager interest, and is inspired to greater 
efforts and greater belief in the benefit he is likely to 
derive from his efforts. Again, there is no study in which 
practice of the art is more necessary than that of the 
calculus. Now, by carrying on the integral side by side 
with the differential, the field of apt and interesting illus- 
tration and example is enriched and extended in an im- 
mense degree ; it becomes, in fact, at once fascinating to 
every mind endowed with scientific tastes. 

Secondly, this book gives geometrical illustrations and 
proofs of all the most important results. This method of 
proof is so much more easy and convincing to many minds 
that we regret that it has not been carried a good deal 
further than it has been. Thirdly, the most important 
and useful results are gathered together into tables, which 
will be of much use for reference. We would suggest 
that this feature also might be further developed in a 
future edition, and if all these tables were collected 
together at the end of the book they would become still 
mvre useful, Every one habitually using the calculus 
should have beside him as complete tables of reference of 
this sort as he can possibly get. Again, elliptic and hyper- 
bolic direct and inverse functions are dealt with along 
with and in correspondence with the ordinary circular 
functions, The extra difficulty so introduced is very small, 
while the completeness and symmetry of students’ know- 
ledge is greatly added to. The fe rape of many 
modern physical applications is another important and 
useful feature of the Thick. 
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THE EAST-END BOILER EXPLOSION. 


On Monday last a boiler explosion took place in the East-end 
of London, causing the instant death of two men, dangerous 
injury to two, and injury to several others, more or less 
serious. The boiler in question was the property of Mr. 
Mattison, bedding manufacturer, carrying on business in 
Rhodeswell-road, Stepney. The premises comprised three 


houses and shops fronting on to the street, and a large three- ; 


floored building behind. The machinery was driven by an 





engine and boiler situated in the basement of the front buildings. 
Everything went on as usual during the forenoon, and the explo- 
sion took place about fifteen minutes subsequent to the start 
after the dinner hour. The whole of the front buildings is 
completely wrecked, as much so as if a large quantity of gun- 
powder had been exploded in them. As is the usual case with 
such disasters, the men whose evidence would be most valuable, 
namely, the fireman and man in charge of the engine and 
machinery, were killed on the spot. It is remarkable that a 
greater number of lives were not sacrificed, as the explosion took 
place close alongside a busy thoroughfare, and the disaster 
supplies one more example of the dangers to which the public 
are exposed as they pass through some of the streets—dangers 
hidden from view, and absolutely beyond the control of any 
save those responsible for the safe condition and working of 
steam boilers situate close to public thoroughfares. We 
give rough but sufficient sketches of the boiler: It was an 
ordinary Cornish boiler, 14ft. long and 5ft. in diameter, 
the flue being 2ft. Qin. diameter. The shell was made 
up of four rings of plates single rivetted in the ring 
seams. The back end of the flue is made of two plates, a crown 
plate and a bottom one, both of the same breadth apparently, 
and the left-hand longitudinal seam of rivets, looking forward, 
is on a level, or two or three inches above the level of, 
the top of the grate bars, the other being the same 
below them. A  diametric line across the flue would 
pass apparently through the centres of the rivets and form 
an angle of about 20 deg. with the horizontal level of the 
grate bars. As will be seen by the illustration, there is a steam 
dome of the ordinary flat top shape on the third ring of the 
shell counting from the back. The boiler was provided with three 
lever safety valves, one on the steam dome and a pair of valves 
ona forked casting secured to the shell; all three were accessible, 
and their loads could be altered without difficulty. There was 
a steam gauge, supposed to be correct at the time of the ex- 
plosion. The back end plate had but one gusset stay situate 
directly over the flue; it was secured to the back plate by a pair 


Poco 
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of angle irons, the gusset having been put between the angles 
and secured with five rivets. There were no stay rods or bars 
longitudinally; neither are there any cross tubes in, or stiffening 
rings on, the flue. The boiler was purchased about three years 
ago by Mr. Mattison, second-hand; he had it examined at the 
time of purchase by an engineer. The previous history of the 
boiler, or who made it, is not as yet knuwn. As far as the con- 
dition of its remains at the time we visited it enabled a judgment 
to be formed, the shell plates seem originally to have been Zin. 
thick. The two front rings of the shell do not seem to have 
sustained any injury. The boiler appears to have been set in 
the usual way on two seating walls. The two back rings of the 
boiler are nowhere to be seen, portions of them have evidently 
been blown away to some distance, and perhaps other parts are 
buried in the ruins of the building. The first rip seems to have 
taken place in or close to the third ring seam of rivets, as the 
rivets remain intact, the second ring plate being simply torn 
away from them, a small fragment of the second ring, just about 
where it rested on the seating wall, still remains, and is 
much corroded. With rust and scale on it, it was not more 
than jin. thick in all, and if these are removed there cannot 
be more, probably not as much as jin. thick of actual plate. 
The surface of the third ring plate on the same line 
is also corroded, there being large scales needing little 
stress to peel them off. This patch of corrosion is about 
Sin. or 10in. long by 3in. or more wide. As the remains of the 
boiler lay when we visited it, the corresponding parts of the 
shell plates at the other side were buried in rubbish, and there- 


| fore no opinion can be formed of their condition till the shell is 


cleared for examination. As will be seen from the illustration, 
the two back rings in exploding tore away from the end plate, 
which will be seen to be bent back to a right angle above the 
flue. The gusset is gone with the ring plate, and the bending 
of the end plate made two cracks in the back of the bend, one at 
each side of the flue. The flue itself is in perfect condition in 
every way. It seems new, and was probably put in the shell 
before the boiler was sold as second-hand. There is not the 
least indication of shortness of water, the flue is perfectly clean, 
and, as far as can be seen, so is the shell. The workmanship of 
the boiler seems to have been good all round. Mr. Mattison 
informed us that the boiler was worked at a pressure of from 
25 1b. to 351b. per square inch—a very moderate pressure for 
the boiler when in good condition. He never had any trouble 
with it, no leakage, no need for repairs, and the boiler was not 
driven or overworked. Of course, as the affair is sub judice, we 
must for the present refrain from comment uponit. The Board 
of Trade inquiry began on Thursday, but no expert evidence is 
yet available. ‘he testimony supplied by the boiler is as usual, 
that the explosion was caused by weakness due to corrosion. 








METALLIC SLEEPERS. 
On page 438 we give the first of a series of engravings of the 
metallic sleepers described in the report of a technical commis- 
sion of the Society of German Railway Directors, 
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LEGAL INTELLIGENCE. 


IN THE HIGH COURT OF JUSTICE—QUEEN'S BENCH 
DIVISION. 


Yorkshire Spring Assizes, Leeds, Wednesday, May 19th, 1886. 
Before Mr. Justice Cave and a Spectat Jury.) 
CASEBOURNE AND ANOTHER v. THE ENGINEER NEWSPAPER. 


[Transcript from the shorthand notes of Messrs. Corfield and 
Hersee, 22, Chancery-lane, London.] 

Mr. Wappy, Q.C., and Mr. Rosson appeared for the plaintiff ; 
a:d Mr. Locxwoop, Q.C., M.P., and Mr. Crriz Dopp were counsel 
for the defendants. 

Mr. Wappy: May it please your Lordship, gentlemen of the 
jury, in this case my clients, the intiffs, are engineers, 
carrying on their business at West Hartlepool. The defendants 
are the proprietors of a newspaper which, as I am given to 
understand, has a very wide and influential circulation, especially 
among persons belonging to the same trade and profession as 
that to which my clients belong. The newspaper in question is 
called THE EncrIneer, and has a circulation not only in this, but 
also in other countries. What we complain of is a paragraph 
that on a certain day appeared in Tue Encrvger. I will read 
it through to you without note or comment, and then I will tell 
you the circumstances under which it arose, and ask you to 
observe how the language of this libel is so framed and shaped as 
to entirely misrepresent the real facts and be about as damaging 
as itcan be:—“The North of England.”-—(“From our own cor- 
respondent.” )—“ The failure has been announced of Messrs. G. E. 
Casebourne and Co., iron merchants, West Hartlepool. A heavy 
bad debt which they had made with a large customer at Genoa 
is said to be the cause. Two or three Cleveland firms will suffer, 
but not to any great extent. A vessel laden with over 1000 tons 
of section iron was just about to leave Middlesbrough on account 
of Messrs. G. E. Casebourne and Co., when she was stopped by 
the manufacturers. It is thought that there will be sufficient 
assets to pay a good dividend to all those who have unfortunately 
become involved.” Anything more circumstantial than that, 
anything more clean and complete of the sort, I should think it 
would be impossible to imagine. It is not that they are in 
difficulties. It is not, as you and I have sometimes seen, con- 
cealed under any cloud; it is not, “we regret to hear, that a 
large firm of iron merchants in the North appear to be in 
temporary difficulties, but it is hoped eventually they will 
succeed in overcoming their troubles.” It is worse still; “ we héar 
that Casebourne and Co. are coming to grief,” but it is boldly 
put forward the failure has been announced formally. Where? 
I suppose the Bankruptey Gazette. Announced where? Posted 
up on ’Change, it is so very formal. And then it goes on to 
give that particularity with regard to it which is extremely 
interesting no doubt to everybody else, but not particularly 
satisfactory to Messrs. Casebourne. They know all about it. It 
is “a heavy bad debt which they bad made with a large customer 
at Genoa.” “Two or three Cleveland firms will suffer,” but 
luckily for them, “not to any great extent.” They know how 
the thing has come toa head. Then it says: “A vessel laden 
with over 1000 tons of section iron was just about to leave 
Middlesbrough on account of Messrs. G. E. Casebourne and Co. 
when she was stopped by the manufacturers,” who had found 
Casebournes out and stopped the iron. The whole thing is as 
precise as can be, and it is impossible, I think, to imagine any- 
thing that could do people greater harm. Now, gentlemen, I 
will tell you what the facts really are. It appeared that there 
was a firm in Genoa of the name of Simango and Co. They 
were people who had been doing a considerable amount of 
business with Messrs. Casebourne. They had ordered from 
Casebourne a quantity of iron, and this iron was actually 
shipped. The precise details of it I will not trouble you with, 
because that is now unnecessary. You shall have that here- 
after; but I want now simply to give you a broad outline of the 
case. Messrs. Casebourne themselves heard that the Genoa 
firm had come to grief, and accordingly Casebournes themselves 
got an injunction to prevent the ship, which had got her papers 
complete, from clearing out and marching off with the cargo 
which Casebournes were buying from a firm of Dorman, Long, 
and Co., and they would have to pay Dorman, Long, and Co. for 
this iron which they were selling to Simango, and which 
naturally wanted to stop. But inasmuch as there would bea 
large amount to be paid to Messrs. Dorman, Long, and Co., from 
whom they had purchased the iron, and they could not recover 
the money because of the Chancery proceedings, it is clear, for 
some time, and although they would save their money eventually, 
they would be out of pocket to the extent of the whole 1000 
tons of iron. Under these circumstances Messrs. Casebourne 
did what perhaps you would think any person of honour and 
respectability would do—that is, they determined they would 
immediately state these facts to the two or three persons who 
were alone creditors of theirs to any extent, and have a private 
meeting of these two or three persons and tell them the posi- 
tion they were in and see what they thought. Accordingly they 
wrote a private letter to the three persons, Messrs. Fry, I’Anson, 
and Co., of Darlington, and two others whose names I forget; 
but it is unimportant as to which of these three persons they 
sent their private letter, and this is the whole foundation for 
that paragraph which was— 

We very much regret to inform you that, owing to a hea’ 

to meet our eng ts. Our ditors are only three, viz, 
Messrs. Dorman, Long, and On, Middlesbrough ; the owners of the West 


Hartlepool Ironworks ; and Messrs. , l’Anson, and Co., Darl! 
Wash to lave laa cf nor Gade ea ‘ 


loss, we are 





ington. 
lore you, we shall feel 
=) cree you will meet at the offices of Messrs. Dorman, Long, 


These three gentlemen met them, or persons from each 
of these three firms; they talked the matter over, and they 
saw that the matter was all perfectly straightforward. A 
gentleman of the name of Gladstone, a member of one of 
those firms, was deputed to go over to Genoa and to get as 
much as he could out of Simango by way of dividend, and to 
arrange the matter generally, which he did, and there the whole 
matter ended. That is one thing, but it is a very different 
thing, and moreover that was a private arrangement which the 
world had nothing whatever to do with, which nobody in the 
world should have the right to say a word about, but which is 
here changed into “the failure is announced of Messrs. G. E. 
Casebourne and Co.” I need not read it through again. The 
result of this was that directly this happened my clients were, 
I will not say surprised, but indignant at this, and accordingly 
through their solicitors they immediately wrote to the pro- 
prietors of THz Encinggr on the appearance of this week's 
issue, which was on the 8th of January. This is what they 
wrote— 
Proprietors of Tar Exou: , Strand, on. 

Gentlemen,—I have been 2 ey E. Casebourne and 

., iron merchants, West Hartlepool, with refi to stat t 
contained relative to them in your issue of last week, and which I am 

d to say are untrue. 

Messrs. Casebourne and Co. have not failed. They made a bad debt, 
and the vessel you mention was s' by them by an injunction 
obteined at their instance from the Court. 








My clients having large business connections, both in England and on 
the Continent, I need hardly say that euch Syee yom ee pe 
e 


nated, as they will con ‘tal press, are 
to do them aes Sante Sy ody Guee their credit. 
It is difficult at t to estimate w will ensue, but 


pe think £10,000 will were be suffeient to cover what they 
ultimately lose, and have instru me to institute an action against 
you for that amount. 
I shal) be glad to know the names of your solicitors. 
andsoon. The mischief that is done by a thingof this sort cannot 
be repaired by an apology, because that may happen without any 
subsequent blame attaching at all to the editors of THz ENGINEER, 
which did happen in this case. Some malignant people, because 
there was no doubt about it, thought it desirable to send copies 
marked in red ink of this thing to their customers, The Elsinore 
Company and others, foreigners, to whom, of course, afterwards 
the contradiction should have come, never got it, and the result 
of thatis that my clients’ credit was irretrievably damaged. Under 
these circumstances they get an answer from the office of THE 
ENGINEER, which also I will read— 
Office of Tue Enoiveer, 168, Strand, London, W.C. 


18th January, 1886. 

The Editor of Taz Encinger p its his pli its to Mr. Parring- 
ton and acknowledges receipt of his letter of the 11th instant. The 
Editor ~ —y ingly the stat t referred to, which upon enquiry 
he finds his local correspondents to have been written under a mis- 
apprehension of the facts. 


That is quite certain. 








actually bankrupt, but he has had a tremendously heavy knock, 
and beyond that, which perhaps he will get through, because 
that is what it amounts to. Then you say: “Now, my dear 
Sir, the thing I said afterwards when I said you were a bank- 
rupt does you infinitely more benefit than the damage that was 
done to you by telling the whole world that you were.” That is 
their notion, and in accordance with that they have afterwards 
taken into consideration, calmly, in the office of THe Encinzgr, 
how much it damages people in good credit to spread over the 
world the news that they have failed in business. They have 
estimated, and they think that about £10 10s. is the damage it 
does toa man. Now, how absurd it is; but that is the amount 
which accordingly is paid into Court. Take the apology, gentle- 
men, if you like, as being the best apology that ever was made, 
They say the damage you do to a man by a thing of that sort is 
£10 10s. worth of damage. Then they avail themselves of the 
provisions of a statute, and they claim assistance through it 
which has been provided on behalf of newspapers; that when 
it can be shown that anything has been put in a newspaper that 
is defamatory, there are four different requirements to enable 
them to take advantage of the statute. The first is that it was 
put in without actual malice, which in this instance I do not 
seek to suggest; secondly, without gross negligence; thirdly, 
that there has been a full apology; and fourthly, that 
there has been full amends, and in that case the 





It seems that Messrs. Casebourne’s affairs were a matter of 

conversation on ‘Change, in consequence of the firm having taken some 
of their more considerable creditors into their confidence. 
I believe I shall be in a position to call before you several persons 
who were men acting on Change at that time, and who will tell 
you so far as they know that it was nevermentioned on 'Change at 
all ; the whole thing was kept private and a secret, and I believe I 
shall be in a position to trace the precise channel of the man by 
man through whom they got the information which they after- 
wards made public, and which they got in a private way. “It was 
a common talk on’ ”"—that is the excuse. 

The Editor ts that he ich the and 
of course, be glad to give eat aides eee t diction of the report. 
ey to insert in a prominent in this week's issue a statement 
in orm — b 





enclosed, if ap; y Mr. Parrington’'s client ; and doubt- 

less with this reparation Messrs. Casebourne and Co will be satisfied. 
The Editor would ask for a reply by telegraph, as Taz ENGINEER goes to 
press on Thursday night. 
That is just the whole tale over again. Gentlemen, you are bank- 
rupts. Weare nothingof thesort. Are not you? then! will inserta 
contradiction with which you will be abundantly delighted ; who 
may see the first I do not know, and I don’t care, and who sees the 
contradiction is a matter of equal insignificance and unimport- 
ance to me. It is sufficient to me that I have contradicted the 
report, and so rub up the whole sore over again. Now, gentlemen, 
accordingly what they did was they inserted this correction. If 
they were going to insert a correction--I don’t know how it 
strikes you, but I should have thought that all they need have 
done was to say, we find that we were entirely misinformed with 
regard to Messrs, Casebuurne and Co., and we exceedingly regret 
having putin a statement for which there was no proper foun- 
dation. But, gentlemen, with to newspapers I d y 
you have observed infallibility is their foible—their weakness— 
they cannot be wrong, and if they have been wrong they 
must show you how near they were to being right. If they 
have said a thing they ought not to have said they can- 
not help telling people, “though we were wrong, yet after all 
there was some little ground for it.” Now listen to what 
they have said. ‘Correction: We regret very much the 
statement made in the letter of our North of England corre- 
spondent which appeared in our last impression, to the effect 
that Messrs. G. E. Casebourne and Co., of West Hartlepool, had 
failed.” That is all right. Now then, are they going to show 
there is no truth in this? No. “It appears that a large foreign 
customer of that firm had stopped payment, but we are informed 
that Messrs. Casebourne and Co., beyond being sufferers by the 
loss”’"—whose business was that’?—‘‘are not affected in their 
business, and that the steamship to which reference was made 
was not stopped by a creditor, but by Messrs, Casebourne ther:- 
selves. We repeat our expression of regret that the passage in 
question should have appeared in our columns.” Why on 
earth, when they were about it, they could not just 
simply put in a simple apology and have done with it, I don't 
know. That was the least they could do; but they must go on 
telling all the world that with which the world had no business 
—that Messrs. Casebourne and Co. were in the unfortunate 
position of having a large foreign customer of their firm stopping 
payment and were sufferers by it. Why they must stick that 
in, I declare for the life of me I don’t know, except, as I said 
before, that newspapers have infallibility for a sort of foible. 
There it is. They may have the benefit of that apology, such as 
it is, and you will put all the weight on it which it deserves 
afterwards, no doubt, under the guidance of my learned friend. 
They send us a copy of that, to which the answer is telegraphed 
back— 

We must leave it to your discretion what you publish by way of retrae- 
tion ; cannot accept it as reparation for so serious an injury. 
Then on the 14th the letter is written, which I need not read, 
because it is practically an enlargement of the telegram. I 
do not read it, but I will put it in, because there is nothing to 
be kept back that I know of. Then there was some other corre- 
spondence which also will be put in, but there is one letter only 
which I propose to read to you, because I think it shows the 
spirit in which these gentlemen have been dealing with the 
matter, and because I think it will bear upon the manner in 
which you will deal with it. I will read one portion to intro- 
duce it. Mr. Parrington wrote:—“ Mr. Head called on me 
yesterday.” He was, I believe, the gentleman who was really 
responsible for this, the North of England correspondent, who 
got this information and then made it public in this-way, and it 
clearly stated it was announced that they had failed. 


Dear Sir,— 
CasEBOURNE and Co. 
Mr. Head called upon me yesterday ing the acceptance of 
your retraction as complete reparation. I could only tell him that I 
would submit what he said to my clients, and take their further instruc- 
tions, which I have done to-day. They, however, feel v oma | nw 
t at tl 





they have adequate compensa’ 
Oe Se ee See ae ee ee ee essen to them to 
enable them to 


repair their loss, they have, though solvent, 
suffered serious loss in both through the ctatement te Tyne hy ve 

I am therefore sorry that I shall have no alternative but to issue a 
writ, and if you will let me have the names of your solicitors I 
it to them, to save any annoyance. 
And so on, to which this is the answer :— 

The Editor of Taz ENGINEER ts his com: 
ton. He is sorry that Messrs bourne do n 
Do listen to this, because that is what strikes me as being about 
the finest thing I have heard for a very long time. “ He issorry 
that Messrs. Casebourne do not realise that the correction which 
appeared in THE EncineEr must be of infinitely more valueto them 
than could the erroneous notice be harmful.” I venture to stop 
there, that I may get my breath, because it is enough to take the 
breath of any manaway. You start in a newspaper the statement 
that a man is bankrupt ; aweek afterwards you write to say, “Iam 
sorry I said that he was bankrupt. The fact is, I find he is not 


will send 


ents to Mr. Parring- 
realise—” 





paper may be defended. That is quite right. Now, 
let us see. You know these ple, “Our own Corre- 
spondents,” get news of tittle-tattle—as was the case in 
this instance; according to their own version of it, even if 
it was true, thus they pick up news in any way that they can. 
This was simply something whispered about on ’Change, and 
without any further foundation than that they put in the formal 
announcement which I haye read to you. They do it without 
searching: they do it without inquiry at the office of Case- 
bourne’s; without inquiry from anyone of these three people, 
who were the only persons concerned so far as 1 know; but at 
all events they do it without attempting to find out whether 
there was any official announcement of the sort; and I think you 
will say that has not been done therefore without gross negligence, 

Now as to the apology, I think I have said all I want to say. 
Do you, gentlemen, think that that is a fair apology or not? 
Suppose it is for amoment. The fourth thing is that they should 
make amends. They have made amends from their point of 
view, and the amends they make is, as I have told you, £10 10s, 
They ask you to say that that is enough. It’s a matter of fact that 
this was practically ruin to Messrs. Casebourne and Co.; is simply 
ruin. I would notgo through the figures which I shall have to give 
you hereafter, but you will find from that moment their credit 
was stopped; and I shall be in a position to bring before you 
people who will tell you that they declined to give them credit 
afterwards, solely on account of that matter which appeared in 
Tue Enoryeer. You are men of business, and I need not 
tell you that that is simply fatal to any man. It was prac- 
tically fatal to Messrs, Casebourne, and has produced for 
them the very worst consequences. Gentlemen, I ask you 
in this case to assess such damages as you think Messrs. 
Casebourne and Co. are entitled to for the injury which 
has been done to them in consequence of this libel which 
appeared in the defendant’s newspaper. I will now, with the 
assistance of my learned friend, call the evidence before you. 

Mr. George Edward Casebourne sworn: Examined by Mr, 
Rossox. Q. Youare an iron merchant carrying on business at 
West Hartlepool !—A. Yes. 

Q. In partnership with Mr. Robinson, the other plaintiff in 
this case ?—A. Yes. 

Q. You have carried on business there for about ten years, I 
believe ?—-A. Yes. 

Q. And in partnership you have carried on business for about 
three years ?—A. Yes. 

Q. Under the name of Casebourne and Co. ?—A. Yes. 
Casebourne and Co. 

Q. You have had considerable connections both in England 
and abroad with many persons in the iron trade |—A. Yes, 

Q. And among your foreign customers was a firm calkd 
Samango ?—A. Yes. 

Q. Whereabouts did they carry on business !—A. In Genoa 
and Buenos Ayres, 

Q. Now, I think at the end of 1885 you were under contract 
to supply a cargo of 1500 tons of iron to the order of Samango 
at Buenos Ayres !—A. Yes. 

Q. And you purchased that cargo from Dorman, Long, and 
Co.?—A. Yes. 

Q. I think I may lead as to this? While that cargo was 
being loaded, or after it had been loaded, Samangos dishonoured 
a bill which was current which you had got in payment for the 
previous cargo !—A. Yes. 

Q. Did you then take steps to have this cargo stopped /—A. 
Yes 


G. EB. 


Q. And it was stopped /—A. Yes. 

Q. After that appeared in Tuk Encinger of the 8th of 
January—this paragraph which you have heard read !—A. Yes. 

Q. Before the appearance of that paragraph, Mr. Casebourne, 
you had been able to buy goods on credit from various firms ’— 
A. Yes. 

Q. After the appearance of that paragraph were you able to 
buy goods just as previously on the same terms !/—A. No, the 
terms of payment altered. I was not able to buy on the same 
terms. 

Q. Tell us the firms with whom you had been dealing in 
getting goods on credit. Give us some of their names.—-A, 
Ray, of Sunderland. 

Q. Just give us the names of some others.—A. Casper and 
Co., of West Hartlepool ; the Stockton Malleable Iron Co. ; the 
Steel Company of Scotland ; and the Consett Ironworks. 

Q. Let us take the Steel Company of Scotland, that is one of 
those you have mentioned.—A. Yes. 

Q. Have they made any difference with regard to the terms 
on which they sold goods to you since the appearance of that 
paragraph ‘—A. At first they did. ; 

Q. When the paragraph appeared did they make any differ- 
ence with regard to the terms on which they sold you goods ? 
—A. Yes. 

Q. I think there is a letter of 14th January that you received 
from them ? 

Mr. Lockxwoop: I apprehend, my lord, that that is not the 
proper way to prove this. If my learned friend proves any 
communication from the Scotch Company it must not be by a 
letter written by the firm, but I think the representative of the 
firm should come and say the reason they did it. 

Mr. Justice Cave: Yes. I don’t think it can be done in that 
way. 

Mr. Rosson : Very well, my lord. Q. What terms had you 
previously with the Steel Company !—A. Cash on the 10th of 
the month foliowing delivery. 

Q. What variation did “they make in their terms when you 
applied to buy goods from them after the appearance of this 
paragraph in the paper ? 
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Mr. Lockwoop : Is that by letter? My learned friend is not 
entitled to it in that way—the communications that 
between them. Surely they must come and give direct evidence 
of what they did, and the reason why they did it. 

Mr. Justice Cave: He is asking on es terms did you do 
business afterwards ? 

Mr. Lockwoop : I suppose the contracts were in writing ? 

Mr. Rosson: The question I am asking is this: What 
variation did they make in their terms after the appearance of that 
paragraph '!—The witness: They required cash against invoices. 

Mr. Iockwoop : I submit that that is not the proper way to 
prove it. If there were contracts, I suppose those contracts 
were in writing !—The witness : There were no contracts—they 
were letters, I suppose. 

Mr. Lockwoop: Letters which constituted a contract !—The 
witness : Letters only. 

Mr. Lockwoop: Those letters would no doubt be evidence 
if they were produced by persons who wrote them. 

Mr. Justice Cave: The whole question is, what caused this 
change in the terms ? 

Mr. Rosson: Am I not at liberty to prove the simple fact, 
and leave the inference to be drawn by the jury, by proving 
that they refuse to supply goods on the same terms ? 

Mr. Justice Cave: You had better confine yourself to general 
allegations at present. 

Mr. Rosson (to witness): I may take it there was some 
difference with regard to the dealing with those you bought 
goods from after the appearance of that paragraph ‘—A. Yes. 

Q. With regard to the persons to whom you sold goods, had 
you any difference with to your customers after the 
appearance of that paragraph!—A. Yes, 

Q. Tell us the names of some of the customers with whom 
you had generally dealt?—A. The Flensburg Shipbuilding 
Company. 

Q. Your dealings with them during the previous ten years 
had been very considerable, had they not?—A. Yes. 

Q. Can you give us any idea of what total your dealings with 
that company has been during the last ten years? 

Mr. Justice Cave: We cannot go into these details, 

The witness: £200,000 or £300,000. 

Mr, Lockwoop: My learned friend is not entitled to get this 
any more than the other. 

. Justice Cave: That is what I was saying. The same 
point is involved. If you want to prove that a particular 
customer refuses to deal with him, you must formally prove it. 

Mr. Rosson (to witness): After the appearance of that para- 
graph — the remittances from your customer affected at all? 
_ es, 

Q. Tell us in what respect they were affected. 

Mr. Lockwoop: No. That is the same thing. We cannot 
have that, 

Mr. Rosson: I submit I am entitled to prove it in this way. 
The appearance of a paragraph of this kind will make customers 
averse to sending remittances, because there might be some 
difficulty with regard to the trustee. 

Mr, Justice Cave: You cannot give the evidence in that way. 

Mr. Rosson: Very well, my lord. What other customers 
had you than the Flensburg Company !—A. The Elsinore Ship- 
building Company. 

Q. And they have been considerable customers?—A. Yes, 

Q. Have you had any dealings at all with the Elsinore Ship- 
building Company during the three months? 

Mr. Justice Cave: I have said over and over again that you 
are not entitled to this evidence. 

Mr, Rosson (to witness): Has there been any difference in 
= — amount of your sales during the last three months? 
—A. Yes. 

Q. Have you your books here to show that ?—Yes. 

Q. Tell us what decrease there has been during the last three 
months as against the preceding three months in the amount of 
your sales. 

Mr. Lockwoop: That is the same thing. 

Mr. Justice Cave: A general loss of business can be proved. 

The witness: About one-tenth the first three months of this 
year compared with the last three months of last year. 

Mr. Rosson: The three months that preceded the publication 
of that ph were three times as much as those that 
succeeded it?—A. Yes. 

Cross-examined by Mr. Lockwoop: Q. May I take it that you 
are comparing, in the figures you have given just now, the rat 
four months of this year or the first three months with the last 
three months of last year?—A. Yes. 

Q. May I ask you to compare the first four months of this 
year with the mding quarter of last year /—A. 1 shall 
have to get the books to do it. 

Mr. Justice Cave: I think we will adjourn now. 

Adjourned until to-morrow at 10.30 a.m. 


ont G. E, Casebourne recalled. Further examined by Mr. 
ADDY. 

Mr. Wappy: My lord, I wish to correct a misapprehension 
which I am given to understand I gave rise to yesterday. I 
should have asked this one question. There was a letter which 
I read in my opening to Messrs. Fry, I think ?—-A. Yes. 

Q. To how many ms was that letter sent /—A. To Messrs, 
Fry and I’Anson only—that is, one firm. 

Q. The other two persons referred to are Dorman and Long 
—that is a firm ‘—A. Yes. 

Q. I believe that Dorman and Long were the very people 
whom you consulted, who thought it desirable you should write 
that letter? Of course there was not one sent to them? The 
matter was verbally mentioned to Mr. Gladstone, the representa- 
tive of the other firm, so that the one letter was the only letter 
sent out ‘—A. Yes. 

Mr, Wappy: We will put them all in. Your lordship has a 
coy of the alleged libel and the correction ? 

r. Justice Cave: Yes, 

Mr. Wavpy: Letter of December 29th to Messrs. Fry an 
Ianson—is that in? [Copy correspondence handed to the 
Court.] I will just state at once which letters I have read. 
There is December 29th, 11th January, 13th January enclosing 
the proposed contradiction which appears in my copy on p. 3, 
and there is a clerical error there; on about the fourth line it 
says, “It appears that a large foreign ‘creditor’ of that firm.” 
Of course that made it worse still; but I dare say that may 
have been a slip on the part of the party that wrote it. It is 
printed as “customer” afterwards, so I have no doubt that is 
what they meant, Then there is the telegram of the 14th 
January and the letter of the 14th, which is the expansion of 
that telegram ; and the 15th January. And then, my lord, 
there is no other letter that I know of that is of any ng ie 
until the 2ist January. There is one of the 20th I read as 
contradictory to the one of the 21st. I see there are several here 
of the 20th; but the one of the 20th which I put in begins with 
“Mr, Head called upon me yesterday,” and the answer to it is, 
“The Editor of THe ENcIngER presents his compliments to Mr. 


Parrington. 





Mr. Lockwoop: I was just going to ask the witness with 

to a comparison of the four months—give me your turn- 

over for the first four months of 1886?—A. [ thought it was 
sales you asked me for yesterday. I have not the turnover. 

Q. No, this is turnover. Cannot you give me your turnover 
for those months !—A. We can get it from the books, but it was 
the sales I got out. 

Q. Well I put it to you that your turnover for the first four 
months of this year amounts to £12,100 !—A. Yes. 

Q. And your turnover for the first four month of 1885 (that 
is, the corresponding period in last year) amounted only to 
£11,053 (—A. Yes. 

Mr. Wappy: You say “ Yes,” Is that so?—A. I dare say 
that will be correct. 

Mr. Lockwoop: It is not an unfair way of comparison to 
compare the corresponding periods of one year the one with the 
other /—A, The turnover is an unfair way. 

Q. My question was whether it was not fairer to compare 
ccetiptiltin periods in the year than to —— the beginning 
of the year with the end of the year!—A. Not with regard to 
the turnover. 

Q. Now you have compared the last four months of 1885 with 
the first four months of 1886. 

Mr. Justice Cave: He says he has taken out the sales in the 
— months, and that, at all events, will give us some- 

ing. 

Mr. Lockwoop : Have you taken out the sales in the first four 
months of 1885 ’—A. Yes, 

Q. Will you give me those?—A. £10,600. 

Mr. Justice Cave: And the same period in 1886 ? 

Mr. Wappy: £3020. 

Mr. Lockwoop: What, for this year do you mean? 

Mr. Wappy: Yes. I will put the accountant in the box 
presently. 

Mr. Lockwoop: We will begin with the first months of 1886. 
What do you say your sales for the first four months of 1885 
were?!—A, £10,600. 

a" do you say for the first four months of 1886 ?—A. 

Q. Are your books here?—A. Yes. 

Q. Are they made up for 1886?’—A. Up to the present time. 

Q. Up to what date are they made up?—A. The accountant 
will be able to say. I think they are made up to the end of 
April in this year. 

Q. Now of the five firms that you have mentioned—Caspar 
and Co., the Steel Company of Scotland, Stockton Malleable 
Iron Company, Thomas Ray, and the Consett Ironworks—in 
1885 what was the total amount of business you did with those 
five firms’—A. I cannot tell you. 

Q. I will put it to you; it was £1648?—A. Yes; that might 
be correct. 

Q. Out of a total amount of business done of about £46,000 ? 
—A. Yes, that may be correct. 

Q. Then these five firms represent a very small portion of the 
business that was done in 1885 by your firm?-——A. Yes. 

Q. You have spoken of the Steel Company of Scotland, 
Limited. Have youa book in which you set out your contracts? 
—A. Yes, 

Q. Can you tell me how long it is since you had any contract 
with the Steel Company of Scotland?!—A. We only had letters; 
we had no signed contracts. 

Q. Have you had any contract with the Steel Company of 
Scotland as shown by your books since 1881!—A. They are all 
contained in correspondence, There are no signed contracts ; 
they are in letters. 

Q. You mean then to say that you had dealings with the Steel 
Company of Scotland since 1881 !—A. Yes. 

Q. And will your books show that?—A. Yes. 

Q. The accountant will be able to point that out to us, I 
suppose’—A. Yes. 

Q. You do not complain, do you, of the notice these gentlemen 
put in their paper directly they had found they had made this 
mistake, which they very much regret ?—A. Yes. 

Q. Then may I ask you when it was sent to you for approval ? 
Did you think the notice would do you any harm!—A. Yes; I 
think it would. 

Q. Then, surely, it was sent to you for approval, was it not, 
before it waa ii 1—A. Yes. 

Q. Then if you saw anything in that which you thought was 
calculated to hurt you, do not you think you should have called 
the attention of these gentlemen to it’—A. The correction 
would call people’s attention to the loss we had sustained who 
had not seen the first libel. 

Q. At any rate, whatever it did, did not they write and 
submit to you the correction they proposed to make!—A. Yes. 

Q. Do not you think that they were, at any rate, endeavouring 
to put into their paper a correction of which you would approve? 
—A. Yes. 

Q. Then if they submitted to you a correction, of which you 
did not approve, why did you not write and tell them so? Do 
you think it was quite fair to allow them to insert this without 
one word saying you thought it would do you harm, and not to 

int that out to them, they believing that they were acting 

fide *—A. I believed whatever the correction they might 
put in was it was apt to do us harm. 

Q. Did you want a correction to be put in at all?—A. I did 
not think it would do us any good. 

Q. Did you want the correction put in?’—A. Of course it 
might do good. 

Q. Thinking it might do good, you allowed it to be put in?— 
A. And it might do harm ; we left it to their discretion. 

Re-examined by Mr. Wappy: Q. You said a short time ago 
that to take the turnover was unfair. Just explain that to my 
lord and the jury. I want to see what that means. Why is it? 
—A. A contract is made, my lord, for delivery over six or nine 
months. Therefore a contract made at the end of 1885 is 
being delivered in 1886. 

Q. So that the turnover for 1886 would in reality, or at all 
events to a considerable extent, be the business that had been 
done in 1885%?—A. Yes. 

Q. You have been asked as to whetlier you have been having 
any business transactions with one firm since 1881. 

Mr. Lockwoop: The Steel Company of Scotland ? 

The Witness: Yes. 

Mr. Wappy: Look at that letter; did you receive that from 
the Steel Company of Scotland? [Handing same to the witness. ] 
You were acting as brokers, were you not, very frequently —mer- 
chants ?—A. Yes, merchants, 

Q. Until this report got abroad did the Steel Company of 
Scotland or any of the other people insist on nothing ? 

Mr. Lockwoop : My learned friend is really now endeavouring 
to do that which was unsuccessfully attempted yesterday. He 
is evidently going to get from a letter put in the hands of this 

tleman evidence with regard to some requirement made of 

i I submit unless my learned friend lays the foundation of 

that, by showing that the action that was taken was the result 
of what the defendants did, this is not evidence against them. 
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Mr. Wappy: I propose, my lord, to do this. Until my 
learned friend put. the specific question, I was not in a position 


to ask the question I proposed ; and I did not think that I was 
in a position to ask it yesterday. Now, my learned friend has 
asked with regard to a specific arrangement made between this 
gentleman and one icular firm. 

Mr. Lockwoop : I did not ask that. 

Mr. Justice Cave: The amount of business was all that was 
asked with regard to the particular firm. 

Mr. Wavpy : Yes, my lord, and what I propose to show is the 
loss that we have suffered. 

Mr. Justice Cave: You may show the difference between the 
two businesses—the business done with them in the correspond- 
ing period of 1885 and that done in 1886. 

Mr. Wavpy : Very well, my lord. We have given five illus- 
trations yesterday. 

Q. Was a large proportion of your business done in foreign 
countries ‘—A. Yes. 

Q. To prove it in that way we should have had to bring 
people from various places abroad ?—A. Yes. 

The witness withdrew. 

Mr. McInlay sworn, examined by Mr. Wappy : 

Q. You are an accountant I believe ?—A. Yes. 

Q. You have examined the books of the firm ?—A. Yes. 

Q. I will only ask you about two questions: We have heard 
the account given by this gentleman, the last witness—have you 
— _ acquainted with the character of their business ? 
_ es, 


Q. You have, in fact, been their auditor for the last three 
years?—A. That is so. 

Q. Be good enough to tell me, knowing the character of their 
business, does the comparison of the turnover give a proper 
indication of the done?—A. Not at all. 

Q. I will not follow it further. What is the proper thing to 
compare to ascertain whether damage has been done them or 
not?—A. The proper thing is to compare the sales. 

Q. The actual sales?—A. The actual sales. They may sell 
10,000 tons at one time, but that 10,000 may not be delivered 
for six or twelve months. 

Q. They make time bargains!—A. Yes, they make time 


Q. Have you taken out the figure my learned friend has sug- 
gested as a fairone? I will put it to you at once. Have you or 
not taken out a comparison of the sales of the first four months 
- 1885 as against the sales of the first four months of 1886!— 

es. 

Q. Will you kindly give me the figures?—A. The first four 
months of 1885 about £10,000, and the first four months of 
1886 £3000. 

Q. That is in round terms?—A. Yes, in round figures. 

Q. Is this a business that has a season to it at all, so as to 
make the comparison of the last three months unfair as against 
the next three?—A. I can scarcely answer that question. 

Q. I see that your comparison was of the last three months 
of last year against the first three of this!—A. It is so. 

Q. It is su , and it may be rightly, that these are not 
fair times to take?—A. No. 

Q. Is that so?—A. That is so. 

Q. It is not fair?—A. No. 

Mr. Wappy: Then, of course, I will not take it. 

Cross-examined by Mr. Lockwoop: 

Q. Could you me, going back to 1884, what the totals 
were of the sales for January, February, March, and April?—A. 
I could not. 

Q. You could not tell me whether those were as much as 
£21,000 !—A. I could not tell you that. 

Q. For January, February, and March, 1884; and I give you 
—_ sa February, March, and April, £11,053'—A. It is 
al t. 


t 
Q. And 1886 I give you £12,100!—A. That is the turnover, 
not the sales. ' 

Q. Have you the books here ?—A. Yes. : 

Q. Then please produce them. Just give me January, Feb- 
ruary, March, and April?—A. Of the turnover ? 

Q. No, the sales. Before you turn to the book, is it true that 
the books have not been posted since the 31st January !—A. 
Partly posted; but they are not all posted, I believe. 

Q. Have there been any entries of , + padagarn so 
since that time ?—A. Yes, in the cash book. 

Q. In the ledgers, I said ?—A. I am notsure as to the ledgers. 

Q. You have had the ledgers before you !—A. Not for this 


ear. 

y Q. So you do not know whether they contain any entries !— 
A. I only made a balance up to the end of last year. I ex- 
amined the books up to the end of last year. 

Q. Will you take January, 1886 ?—A. The contracts ? 

Q. The sales ?—A. I cannot give you that. ‘ 

Q. You cannot give me the sales for January, 1886 ?—A. No. 

Q. Can you give me the sales for February, 1886’—A. No. 

Q. Can you give me the sales for March, 1886?—A. I can 
_ give pen all together. I have not taken them out sepa- 
rately. 

Mr. Justine Cave: He says they are so much 
A. I have not appropriated them to their particular months. 

Mr. Lockwoop: Where did you get them from!—A. From 
the contract book and the delivery book. 

Q. Is that the book from which you got them? [producing a 
book]—A. Part of it. 

Q. Get the other book, please. I must have the materials 
‘because we have such a di cy here. Will you hand me- 
the account?—A. The first contract was on the 5th March for 
60 tons at £4 10s., that is £270. 

Q. Were there none in January and February?!—A. That is 
1885 I am talking of. 

Q. I beg your pardon. I was not asking you about 1885 at 
“ I was Sm g you about 1886.—A. I have got them in detail 

ere. 

Q. For 1886?—A. Yes. 

Q. Let me look at it for a moment. [It was handed to the 
learned counsel.] You have not the dates here I see?—A. No, 
it was taken out roughly this morning. 

Q. Was this only made out this morning?—A. Yee, it was 
only made out this morning. : 

Q. Now just let me understand, what have you included in 
this?—A. Plates and angles and other 

Q. Have not you included all goods?—A. All goods sold. 

Q. Did these gentlemen do a commission business?—A. Yes. 

Q. Then they purchase on behalf of others, I suppose.—A. 
Sometimes—not often, I think. 

Q. Have you included in this January, aoe March, and 
April all the transactions of the firm!—A. Yes, all the transac- 
 O Both buying and cclling tA.” Buying--cnlling, rath 

Q. ying an ing !—. uying—selling, rather. 
ae Have you included all the transactions of the firm!—A, 


es, 
Q. Both buying and selling?—A. Only selling there. 
Q. In 1885?—A, In 1885, 
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Q. Have you included all the transactions of the firm!—A. 
Yes, as far as I know. 

Q. Whatever they were!—A. Yes. 

Q. Then that is the turnover, is it not?—A. No, it is not the 
turn-over, not at all. 

Mr. Justice Cave: It may not actually come to anythin 
until some time after. If you sold in January to be delive 
all over the year you have part of it as you deliver, and only a 
small portion in the first four months. 

Mr. Lockwoop: Do you mean in 1885 you have merely taken 
the contracts for sale!—A. I have taken the actual sales made 
in 1885. 

Mr. Justice Cave: In the four months of 1885 he has taken 
the actual sales made, and the same thing in 1886.—A, The 
same thing in 1886. 

Mr. Lockwoop: These figures here you say represent all the 
sales shown in the books!—A. Yes. 

Q. Give me the books, please, from which you made this 
account. Have you the book there which will show the April 
sales—April this year? Have you included in your estimate for 
April all the sales for forward deliveries that were made in 
April!—A. 1886! 

Q. Yes.—A. Yes. 

Q. I have a book here that is dated December, 1884, January, 
April, and then May. « Just look at this. What do these repre- 
sent? [Handing book to the witness.|—A. These are the 
deliveries. 

Q. Deliveries—are they all deliveries, do you mean? Turn to 
the back of the book and see what that book is called!—A. 
Sales journal. 

Q. Ought deliveries to appear in the sales journal!—A. I do 
not know why they should not. 

Q. You know much better than I do, Mr. McInlay, of course? 
—aA. Those are the goods invoiced out to the parties. 

Q. Would not that assist you in making your calculation as 
to the amount of sales in April?—A. They are mixed up 
together. There are part of the old contracts here as well. It 
is very difficult to get them out. 

Q. How did you get them out ?—A. With Mr. Casebourne’s 
clerk’s assistance. Allow me to explain. All the goods they 
buy are not put into that contract-book at all. They may be 
odd things that do not appear in the contract-book at all, but 
simply appear here as goods bought from different parties, so 
that you have to pick them out. I did not know them myself 
without the clerk. 

Q. I do not know whether that book will have it. [Handing 
a book to the witness.] Does that book contain, say, the April 
account—the corresponding account in April, 1885? Does it go 
far enough back !—A. I believe it does—yes. 

Q. Now compare the two accounts. As shown in that book, 
what is the comparison between the entries in that book for 
April, 1885, and the entries for April, 1886. Are they cast up? 
-—A. Yes, that is not the point at all ; that is the turnover. 

Mr. Justice Cave: Yes, that is so. 

Mr. Lockwoop: They are to that extent both equally affected, 
I take it, so far as deliveries are concerned. 

Mr. Justice Cave: If deliveries in respect of contracts made 
before this libel appeared, then they were not affected by this 
libel. He says his business bas fallen off. The business would 
not fall off straight there and then because he continued to 
deliver some time afterwards in pursuance of contracts made 
before. You must take it that he says he has there, by ex- 
cluding from the total deliveries, the deliveries in respect to prior 
contracts. He then finds what the proportion ef sales was 
actually made during those four months. 

Mr. Lockwoop : That would be the same with regard to 1885 ? 

Mr. Justice Cave: Yes, he has taken it out in the same way 
with regard to 1885. It appears to me to be going into a great 
deal of irrelevant matter. The plaintiff himself says that the 
loss on his business is abouta tenth. All this no doubt brings 
out, prima facie, a great deal more, which no doubt can be ex- 
plained away, but he has not put it as his loss. 

Wanpy: I think your lordship has misunderstood it. 
The plaintiff says, not that his business has fallen off a tenth, 
but that his business now is one-tenth of what it was. 

Mr. Justice Cave: Then I misunderstood it, certainly. I 
thought he said it had fallen off a tenth. I have it down :—“ My 
loss is a tenth of my business.” I should have taken it nine- 
tenths. 

Mr. Wappy: Yes, my lord. 

Mr. Lockwoop: My learned friend is raising rather a serious 
question of figures here. 

Mr. Justice Cave: I certainly beg your pardon. 

Mr. Lockwoop : It does involve a very long and difficult 
inquiry into the books. I mustask you then, Mr. McInlay, with 
regard to my question, whether the same principle does not 
apply to April, 1885, and April, 1886, there would be deliveries 
on former contracts of both ?—A. That is very difficult to 
answer. 

Mr. Justice Cave: Have you taken out the deliveries of 
former contracts for the first four months of 1885 —A. No. 

Mr. Justice Cave: That will not afford any comparison, then. 

Mr. Lockwoop : If you take it out in one case you must take 
it out in the other. I will not ask you any more about that. 
Now, I must ask you about the profit of the business. I must 
put this to you—Did you get out a profit and loss account for 
the half years ’—A. Yes. 

Q. Am I right in saying that the profit and loss account for 
the half year ending December the 3lst was about £1200?— 
A. Last year? 

Q. 1883.—A. I cannot say from memory. The book is here. 

Q. December, 1883, may I take it that the profit for the 
half-year was £1200’—A. Yes. 

Q. June, 1884, there was a loss, I think, of about £100?— 
A. Yes. 

Q. Then, December, 1884, there was a profit of £1486 ’— 
A. Right. , 

Q. In 1884 there was a very large loss by a bad debt, reducing 
the profit there? The profit in June, 1885, comes down to £648! 
—A. Yes, £648. : 

Q. And then in December, 1885 ; I do not want to give the 
figure, it is a very large loss; I do not want to say anything 
at all about it. That is all previous to the publication of this. 
I might hand your lordship a little table showing the figures ; 
but it is on the profit and loss account taken half-yearly. Is 
your business like everybody else’s, worse every day? We are 
all objects of sympathy. Business is getting worse, is it not 
Mr. McInlay?—A. I am sorry to say it is. 

Q. And we all hope‘for better times?—A. Yes. 

Re-examined by Mr. Wappy: I want to understand clearly 
with regard to these figures of sales which you have given us. 
What do you mean first by a sale? The making of the contract, 
or do you mean supplying and delivery, the invoicing of the 

is —A. The making of the contract is the sale. z 

Q. So that whenever the goods are supplied, whether supplied 
immediately or later, the sales in a certain number of months 

are the contracts for sale that you have made.—A, Yes, certainly. 





Mr. Lockwoop: He has not any corresponding months in 
1885 to compare. 

Mr. ‘Wappy: I think you are in error. 

Mr. Lockwoop: He told me so, and I stopped my cross- 
examination. 

Mr. Wappy: With regard to what you have taken in the year 
1886—you have tuken the sales, that is, the contracts for four 
months ?—A. Yes. 

Q. The figure that you have given us is £3000 odd ?—A. Yes, 
£3000 odd. 

Q. Does that include all the contracts that were made—con- 
tracts for the sale of goods made in that four months!— 
A. Exactly. 

Q. Does it include any other contracts except such contracts 
as were actually made in those four months?—A. No. 

Q. Now, with regard to 1885, you gave us a figure of £10,000 
odd. Does that include all the contracts for sale made during 
the four months of 1885’—A. Yes. 

Q. Does it include any other contracts except those which 
were actually made during those four months !—A. No. 

Mr. Justice Cave: I thought he said it was all that was sent 
—_ during those four months; I thought he said it included 

at. 


The witness: It may have included the same as I explained 
before ; all the contracts are not in the contract book. They 
buy little things which are not put in the contract book. 

Mr. Wappy: I am not talking of the turnover ; never mind 
the turnover at all. Has the £10,000 anything to do with 
the turnover ?—A. Nothing whatever. 

Q. Is that contracts, and contracts only? Does the £10,000 
include the contracts made during that time, and the contracts 
only ?—A. No, it does not. 

Q. What else !—A. Other little things which are not in the 
contract book. 

Q. Whether in the contract book or not, were they the 
contracts for sale, the sales made during those four months ? 
Do you understand me ?—A. No, I do not. 

Mr. Wappy: I daresay it iz: my fault. I will try again. 

Mr. Lockwoop : I do not know how much further my learned 
friend is entitled to go with regard to this. I got an answer 
which practically put an end to the necessity for my continuing 
my cross-examination. 

Mr. Wappy: You had better give me an illustration of what 
you call “some little things?” First, what do the little things 
amount to together !—A. A few hundreds. 

Q. A few hundreds may mean anything. Twenty or thirty ? 
—A. I could not say exactly. 

Q. You are so very uncertain ? I must say so, I cannot under- 
stand what you do really mean. Now I ask you to tell me what 
you mean by “a few little things?’ I understood you to say 
to me that the comparison you were making was a comparison 
between contracts for sale. Is it or is it not a comparison 
between contracts for sale?—A. Of contracts and some of the 
sales together. 

Q. For 1885? Have you put contracts and sales together in 
your comparison in 1886 !—A. Yes. 

Q. Have you made some comparison exactly between the two 
years ’—A. Yes, the same. 

Q. Then I think I see what it is. You say contracts and sales. 
Just one moment. In the cases in which you have included a 
sale as well as a contract, was the contract for the sale and the 
sale both of them within those four months ?—A. Both. 

Mr. Justice Cave: In 1885 ?—A. Yes, my lord, in 1885. 

Mr. Wappy : Have you included any deliveries in that account 
under “Contracts” made before the lst January, 1885 ?—A. 
No, I think not. . 

Mr. Justice Cave: You said just now you had. 

Mr. Wavpy: I thought you had not understood it. Have you 
in the four months of 1886 included any sales made in respect 
of contracts before those four months uf 1886? Do not you 
understand me? If you do not, say so; and if you do, answer 
me, please.—A. No, I do not. Will you repeat it, please ? 

Q. You have given us four months’ contracts for 1886 in the 
figures you have given us of £3000 for that time. Have you 
included anything in respect of any contracts made before those 
four months began !—A. No. 

Q. In the four months of 1885 you have given us £10,000 for 
the contracts and sales. Have you in that figure of £10,000 
included anything whatever in respect of anything sold by virtue 
of a contract made before these four months began !/—A. No. 

Q. Do you see the point now? Are the two comparisons made 
on exactly the same principle, including exactly the same 
things ’—A. Exactly the same things. 

Mr. Lockwoop: I am sorry to have to do it ; but I must ask 
some questions in regard to that, 

Mr. Justice Cave: Go on, Mr. Lockwood. 

Further cross-examined by Mr. Lockwoop: 

Q. You are aware that you have given a precisely opposite 
answer to the one you gave just now, to me, in cross-examina- 
tion '—A. I must have misunderstood you. 

Q. Then I must begin again. You make up £10,000 for the 
first four months of 1885. Are you prepared to pledge your 
word that in that £10,000 there are no items except those which 
represent sales actually made in that period?—A. Yes, that is so. 

Q. Now produce the book that shows that—both the sales and 
the deliveries for 1885—the first four months. Did you make 
out the account yourself ?—A. With the assistance of Mr. Case- 
bourne’s clerk this morning. 

Q. I would much rather you showed us in the books where 
you got it from. 

Mr. Justice Cave: He says, as I understand it, the books 
show them together. 

Mr. Lockwoop : That is just what I want to see, my lord. 

Q. The books show them all together, do they not!—A. They 
do not show them all together, I will show you them separately. 

Mr. Justice Cave: They show both. 

Mr. Lockwoop: Have you the book '—A. Yes. 

Q. Would you permit me to come to you for a moment, and 
then perhaps you can make it clear. I want you to show me 
the book which contains the entries which make up the £10,000? 
—A. The first one is here. ,[The witness pointed them out in the 
book.] 

Q. It would seem, with regard to 1885, that the sum of 
£10,000 is principally made up by three contracts; one of the 
5th of February, one of the 4th March, and another of the 4th 
of March. Those are three contracts. In that book you 
find no large contract such as that ?—A. Not in 1886. 

Q. Just show me where you get the remainder there ? 

Mr. Wappy : Could you show me that ? 

Mr. Lockwoop: Yes. Then would your lordship take that 
these three contracts seem to make up the larger portion of 
what is said to have been sold in these four months ? 

Mr. Justice Cave: Yes, 

Mr. Lockwoop : On two dates—two on the 4th March and 
one on the 5th February, I think it is. Then I find that the 
last contract for sale in the book is the 5th December, 1885. Is 
that so!—A. That is so. 





Q. So that you have no evidence of a contract of sale for a 
month before—will you kindly give me the date of publi- 
cation ? 

Mr. Justice Cave: It is the 8th of January. 

The Witness: Not that I know of. 

Mr. Locxwoop: There is no contract of sale between the 13th 
of November, 1885, and the 5th of December ?—A. I cannot see 
the book. 

Mr. Lockwoop: My learned friend can see the book. 

Mr. Wavpy : I have no doubt that that is so with regard to 
that book. 

Mr. Lockwoop : If you please I want you to show me where 
you get the remaining sales from for the first four months in 
1885.—A. They are taken out of here. 

Q. What book is that?—A. The invoice copy book, 

Q. That is an invoice book of deliveries ?—A. Yes; but not 
deliveries belonging to former contracts. 

Q. Deliveries of those which you have given before ?—A. No. 

Q. Of what then !—A. Other things, not in that book at all, 

Q. There would be some book I suppose. The first entry 
would not be the invoice of delivery. There would be the entry 
of the order. You would not expect in a business to find the 
first record of the transaction was the press copy of the invoice 
sent '—A. I have not got the order book. 

Q. What particulars are there in that to show the date of the 
order. Is it on?—A. Yes. 

Q. It will refer to some book, will it not —A. Yes. 

Q. Where is that book !—A. I do not know; I have not 
seen it, 

Q. Do you really mean as an accountant to say that in making 
out this you have been guided, not by the original entry in the 
book, but by the press copy letter book !—A. That is all that is 
before me. 

Q. Where did you make out the £3000 from ?—A. From this 
book 


Q. Then the book you handed to me relating to April, 1885, 
is not the book that has guided you !—A. Not altogether. 

Q. Has it at all?—A. Of course it has with regard to the 
£7000. 


Q. Show me in that book where it has guided you—you mean 
the £6000—just show me.—A. Where is the contract book ? 

Q. It is the sales book—we know all about that—I want the 
sales book that you had just now. I think it is the top book of 
those that you have there. Have you been guided by that at 
all 7—A. No, not at all. 

Q. I thought you said just now that you had been ‘—A, I 
was mistaken. I thought it was the contract book that was 
lying here. 

Q. Will you open that book—have you been through the 
account of April, 1885, in that ?—A. Yes, | have it here. 

Q. Have you the ledger here ?—A. Yes. 

Q. Just let me have the ledger for this period. [It was handed 
to the learned counsel.] This covers all the periods ?—A. 1883 
I think it begins. 

Q. Where is the index ?—A. You will find it in the front of 
the book. 

Q. Yes, it covers the whole ground—am I right in saying 
that in that book the whole of the entries in respect of April 
amount to £7237 !—A. Quite right. 

Q. Now turn to the month of April, 1886; and with regard 
to the whole trading does it amount there to £6353? A. Yes. 

Q. Taking the whole trading, including the deliveries in both, 
comparing the whole trading ; the deliveries under former con- 
agg in both cases ; I must compare £7237 with £6353 ?—A. 

3, 

Q. Does £904, which is in that book, represent the whole 
trading in March, 1885 ?—A. £904. 

Q. Is February £2172 ?-—A. Quite right. 

Q. Is January £740 !—A. £740. 

Q. Do those four items represent, as given in that book, the 
whole trading, either buying or delivering, for the first four 
months of 1885 ?—A. It only represents delivering. 

Q. Do just think—do you mean to say that in that book it 
only represents the deliveries for 1886? I do not understand 
you to say it included the sales also for 1886. You have not 
changed the mode of book-keeping between 1885 and 1886, have 
you? That is what I understood you to tell me. In 1886 does 
the book that you have there show all the transactions, deliver- 
ing and selling ‘—A. It shows deliveries. 

Q. And the sales too ’—A. Not the sales. 

Q. What is the book called? Turn to the back of the book 
and look at it.—A. “Sales Book.” That has nothing to do 
with it. 

Q. Did not you tell me, Mr. McInlay, half an hour ago that 
the book did include both the sales and deliveries, and I asked 
you if you had taken them out, and I understood you to say 
that you had.—A.I have explained before that the sales are 
the sales made. 

Q. Do not any sales appear in that book? Do you mean to 
say now that in that book which is called “Sales Book” there 
are no sales’—A. Suppose we sell one thousand tons, it does 
not ap in this book except as a delivery, not as a sale. 
When it is delivered it will appear here. (Pointing.) 

Q. Asa delivery under that contract made in 1886? You can 
tell that. Cannot you tell the date of the contract !—A. It is 
impossible. 

Q. It is impossible, is it !—A. It is impossible for me to get 
them out. 

Q. Is there any sales nae t—A. No, 

Q. Is there any book which the jury and I can take in our 
hands and look at and see a record of the sales made—all the 
sales made in any particular month!—A, There is only the con- 
tract book. 

Q. But the contract book you say yourself does not contain 
them ; you are short £4000. 

Mr. Justice Cave: Do not the deliveries refer to the con- 
tracts under which they are made? Do not the entries of the 
deliveries refer to the contracts !—A. Some of them do. 

Mr. Lockwoop: Does it not in that book that you have there 
refer to the contracts under which deliveries are made?—A. 
Not each invoice. 

Mr. Justice Cave: How do they know when they have 
finished delivering under a particular contract?—A. By the 
contract book. 

Mr. Lockwoop: You say there are £4000 worth of contracts 
made in the first four months of 1885 which are not in the con- 
tract book. How do they find out when they have finished 
delivering that £4000 worth of contracts—by looking to that 
copy letterbook ’—A, I do not know. 

Q. As I said before, you, of course, know so very much 
more than I do about this sort of thing. Do not you see that 
it is a little hard to come and say this unfortunate newspaper 
is responsible for all this unless you can show in the books 
where it is shown to be so. Iam sure you appreciate that do 
not you !—A, Yes. 

Q. Then I will go more to general book-keeping. How often 
are ledgers generally posted u; ?-—A. Monthly generally. 
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Q. How long is it since these were posted up ?-—A. I am not 
aware whether they are written up to date. 

Q. Having gone carefully into this business account, cannot 
you tell me when last the ledgers were ang up ‘—A. I think 
I told you before that I only audited the books to the end of 
December last year. 

Q. Surely you can tell from the books as to whether the 
ledgers have been posted since January, although you only 
ee to that date ’—A. They are posted up to the end 
of April. 

Q. The ledgers ?—A. Yes. 

Mr. Lockwoop : Is the ledger posted up to the end of April ¢ 
—Mr. Dodd: No, 

Mr. Lockwoop: Look at that ledger and tell me whether it 
is posted up to the end of April?—A. Here it is [pointing to 
an entry]. 

Q. In which account !—A. Flensburg’s account is the first 
account I turn to, but I will turn to anyone you like. 

Q. Very good. Just turn to any account. Have there been 
any entries of cash or goods made in the ledgers since the 31st 
January '—A. Yes. 

Q. Can you show me such entries ‘—A, Yes. 

Q. Made in the ledger !—A. Yes. 

Q. As you have there entries made in the ledger up to April, 
1886, can you not point out to the jury the record of the sales 
in these first four months of 1886 in the books of the firm 
not in the press-copy letter-books !—A. Yes, they are here. 

Q. Did you get them out from there !—A. The deliveries are 
nere, 

Q. Are the sales?—A. The sales are a different thing from 
the deliveries, 

Q. My knowledge just carries me luckily far enough to know 
that—that there is a distinctive difference between a sale and a 
delivery. I want to get from you where you got those sales 
from you make up to £3000 ?—A. I told you I abstracted them 
from here, 

Q. You got them from that letter book?!—A. Yes. 

Mr. Lockwoon: Very good, if that is your material I will not 
pursue it. 

Re-examined by Mr, Wanpy. 

Q. With regard to the £6000, that is, we are told, the product 
chiefly of two or three large accounts ?-—A. That is so. 

Q. These large contracts alone appear to be put in this letter 
contract book !—A. Yes. 

Q. With regard to small matters, were they put in the con- 
tract book or kept separate in that account !—A. They were 
not put in the contract book at all. 

Q. Have you gone, with the assistance of Mr. Foster, who 
knows — about that business, through these small contracts! 

ve, 
Q. If he has lied to you he is wrong !—A. Of course. 
Q. If he has given to you a true statement of the case, is that 
£4000 accounted for by the small contracts which do not appear 
in the large contract book ?—A. Exactly. 

Q. Are the contracts I am now speaking of-—the small ones— 
according to what he has told you all made during the four 
months in question !—A. Yes. 

Q. Is that true both of 1885 and 1886 !—A. Yes. 

The witness withdrew. 

Mr. David Foster sworn, examined by Mr. Wappy: 

Q. Are you a clerk in the employment of Messrs. Casebourne 
and Co.!—A. Yes. 

Q. How long have you been so?—-A. Between eight and nine 


ears, 

Q. Are you the clerk that gave Mr. McInlay the infor- 

= from which he was enabled to make up his account ‘— 
. Yes. 

Q. You can tell us the course adopted in the office better than 
Mr. McInlay? With regard to the large contracts amounting to 
thousands of pounds, are they entered in that contract book ?— 
A. In that contract book—only iron and steel. 

Q. With regard to anything else, either small contracts or 
contracts not for the sale of iron or steel, is there any book for 
them?—A. There is simply the order received. Suppose 
we sell some winches, we simply put that on the file when we 
get order, and when the order is delivered we enter it in the 


Q. In which book !—A. This book: We simply invoice it 
direct away. 

Q. Did you go through the accounts for the first four months 

of 1885 with Mr. McInlay {—A. Yes. 
_ Q. Do you know, looking at that invoice book, which of those 
items were ordered, as well as delivered, in those four months ? 
—A. Perhaps, with the exception of one or two small things, 
the majority of them are dated. You will see the date at the 
top—the dates of the orders. 

Q. If I had known that it would have saved an immense 
amount of labour. Where is the date of the order? (It was 
pointed out to the learned counsel.) Oh! I see it now, it is 
stated here, “ ordered January 3rd, 1885.”—A. Yes. 

Q. Then there is not in reality any difficulty in getting at it. 
“Ordered January 9th, 1885;” “ordered 15th December, 1884 ;” 
“ordered 11th December, 1884;” “ordered 30th December, 
1884.” Under these circumstances, with this invoice book before 
you, is there any difficulty whatever in finding out the smaller 
contracts in addition to those in that book for the sales in those 
four months ?—A. None. 

Q. Did you go through that book with Mr. McInlay? Show 
exactly what you have shown me to the jury, if you please at 
once. 

Mr. Justice Cave: If Mr. McInlay had been left behind, and 
this witness had been brought, I think we should have done 
much better. 

_ Mr. Wappy: I cannot help saying, my lord, I think that that 
is so, 

Mr. Lockwoop: We must not come to that conclusion too 
quickly, I think. 

Mr. Wappy : You said it was so in most cases !—A. Yes. 

Q. There appear to be exceptions !—A. Yes perhaps in the 
case where you probably find a lot of invoices where the date of 
the order is not on; in that case it would be in the contract 
book—it is iron, 

Q. I observe one there of Flensburg ?—A. The date of the order 
would not be there, but you will find the entry of its delivery 
to correspond with that in the contract book. I should like to 
point that out if I could have the contract book to show you 
what I mean. 

Q. February 5th. Is the contract sold to Flensburg? Then 
the date of the delivery is February 27th?—A. Yes, and will 
find the cash items. 

Q. So between this book and that you arrive at it?—A. Yes. 

Q. Practically everyone is settled ’—A. Yes. 

Q. I should ped a just to show it to the jury, because there 
has been some confusion about, and I think it had better be 
cleared up. ‘Take one of those contracts at the beginning of 
1885, an show how the deliveries take place now. [The wit- 
ness explained to the jury.] I see there is one there to 





Flensburg which we were complaining about yesterday !—A. 
February. 

Q. That is it. I will just take this in my hand. This is 
dated in the first existence of the contract, “ February 5th, 
1885” %—A. Yes. 

Q. Then lower down, when that delivery takes place, there is 
the date, I suppose, of the invoice?—A. Yes. 

Q. So that you get both those—the date of the contract and 
the date of the delivery?—A. Yes. 

Q. Here is another, “Flensburg, February 5th.” The date of 
the order appears to be the 27th. There are three separate 
invoices.—A. It is when it was delivered. 

Q. It does not follow that because there are three separate 
invoices they are three different sorts of iron!—A, Three sepa- 
rate invoices, all the same iron. 

Q. Here is another “ May;” that is later still, and I will take 
it as an illustration. ‘Sold to Shaftsberg.” The date of the 
order is May 9th, and the dates of the delivery are May 29th, 
June 8th, June 20th, June 24th, July 29th.—A. Exactly. 

Q. From that and similar entries, is there any difficulty in 
finding out the figures given by Mr. McInlay?—A. None. 

Q. Did you assist him yesterday and this morning in finding 
out the amounts mentioned by my learned friend yesterday!— 
A. Yes. 

Q. Did you give him (I put it as a matter of form to you) 
accurate information to enable him to make up these accounts? 

Q. Did you follow him in the figures he has arrived at?—A. 
Yes. 

Q. Are these figures which he has given accurate?—A. Yes. 

Cross-examined by Mr. Lockwoop. 

Q. I understand that this book is not only a copy letter book, 
but also a record, and the only record which you keep of your 
contracts excepting your contract book!—A. Exactly. Theonly 
other record is, as I have said, that we have to place the orders 
as we receive them on a file. When they are delivered we 
simply take them off and file them again in another book. 

Q. You have shown us in three contracts, according to the 
figures of Mr. McInlay, £6000 worth of contracts in the contract 
book. Do you really mean to say that of £4000 worth of con- 
tracts you kept in your business no record except the copy of 
the invoice and the press copy letter book?—A. Yes; it is quite 
easy to do that. 

Q. Well, I think it is. It seems to me the most simple way of 
doing it that I have heard of in the whole course of my life—book- 


keeping made easy.—A. Allow metoexplain. Thereis probably | Yes 


one item which may come to £400 or £500, and yet be only one 
article. 

Q. I do not follow the weight of that observation. I thought 
if there had been an item of £400, that probably would have 
found its way into the ordinary books!—A. Not until it is 
invoiced. 

Q. What is the book!—A. The sales journal. 

Q. What does that contain?—A. It contains the items from 
that book copied into here, and from here into that ledger 
(pointing). 

He Anything else!—A. Nothing. All the details are in that 


Q. It is merely a copy of the letter book ?—A. Really it is a 
copy of that. 

Q. Does it contain anything but that!—A. It contains nothing 
but that. 

Q. Nothing but deliveries!—A. Nothing but deliveries. 

Q. No sales at all?—A. No sales at all. 

Q. It is an unfortunate title you have chosen for the book. 
[Toa juror] What is the name, sir, on that book ? 

A Juror: “Sales Journal, No. 3.” 

Mr. Lockxwoop: Is it a sales journal?—A. It is a record of the 
deliveries ; the stuff actually invoiced. 

Q. It is your invoice journal!—A. Yes; probably that would 
have been a better way to describe it. 

Q. Sold journal—sold and delivered.—A. No; nothing but 
what was delivered. 

Mr. Lockwoop: That is all I have to ask you. 

Re-examined by Mr. Wappy. 

Q. I suppose that any bookkeeper looking at the inside of 
that book instead of at the outside could see very readily what 
it is? 

Mr. Justice Cave: “ What's in a name ?” 

Mr. Thomas Ray sworn ; examined by Mr. Rosson. 

Q. You are a forge master living at Sunderland {—A. Iam. 

Q. You have had business dealings with Casebourne and Co. 
for five or six years /—A. Yes. 

Q. Did you see that paragraph in Tue ENncrNzsEr of the 8th of 
January this year relating to them !—A. I did. 

Q. Had you before you saw the paragraph heard any rumour 
that they were likely to fail, or were in financial difficulties ? 
—A. No, I had not. 

Q. Had you before you saw that ph been accustomed 
to give them credit in your transactions with them !—A. Yes, 
I trusted them to the 1@th of the month after delivery. 

Q. Did you after seeing that paragraph continue to give them 
the same credit !—A. I demanded cash on delivery, after that 
as regards contracts to be made, 

Q. Did you do that in consequence of seeing that paragraph ? 
—A. Yes. 

Q. THE Enarneer, I believe, is a leading paper in the business. 
—A. Yes. 

Q. That is your letter demanding cash, I believe (handing the 
letter to the witness).—-A. Yes. 

Cross-examined by Mr. Lockwoop: Did you see the correction 
in THe EncInger, Mr. Ray (—A. No. 

Mr. Lockwoop: I do not know whether your lordship has 
observed the way in which it is put in—the correction. 

Mr. Justice Cave: Yes, I saw it. 

Mr. Locxwoop : I should like to call your attention to it ; 
but perhaps it would be better later. It was inserted in a 
prominent position. 

Q. Do you take the paper in /—A. I do not now. I used to 
at one time. 

Q. You did not see that ?—A. I did not. 

Mr. Justice Cave: You do not see it regularly /—A. I do not 
see it regularly, my lord. 

Mr. Locxwoop : I suppose you heard of the correction /—A. 
Well, I may say Ihave. Yes. 

Q. When did you hear of it ?!—A. Well, I have not kept a 
record, 

Q. You say you saw it in the paper; or did you hear of it? 
—A. I heard of it in the paper—the correction. 

Q. The original statement !—A. I saw that and read it. 

Q. How long after that did you Lear of the correction ?—A. 
I cannot really say at this moment. 

Q. A week or two ?-—A. I willsay it was within a month, 

Q. You had heard of it probably before you wrote your letter 
of the 8th of February !—A. Yes, probably I had. 

Q. You had ‘heard THe Enqinger had stated that they were 
misinformed (—A. Yes, 





Q. This is your letter of the 8th of February, which I will 

read, as my learned friend has produced it :— 
The Pallion Forge, Sunderland. 
Dear Sirs,—My quotations for the 85 sets of f are as follows :— 
Screw frame, 24s. per cwt.; rudder ditto, 24s. per cwt.; stem car, 16s. 
per cwt.; terms—cash. Yours truly, 
Tomas Ray. 
You got an answer, did you not, dated the 10th of February :— 
Dear Sir,—We are in receipt of Bey of the 8th, and accept your price 
for the forgings, provided yeu go on with them at once and give us 
delivery month. We agree to your terms, viz., cash, but, of course, 
the usual discount of 24 per cent. and 24 per cent. commission. 
There is no allusion whatever to this being a new mode of doing 
business by you ?--A. There is no allusion to it. I knew of 
the previous report. 

Q. What do you mean by the previous report /—-A. I knew of 
the paragraph in THE ENGINEER. 

Q. You knew before you wrote this letter or its correction }— 
A. Presumably so. Well, as a commercial man I had an idea 
that these things do not do any good. 

Q. It was not that you believed the repert, but you thought 
probably it might have injured Casebournes /—A. Yes. 

Q. Had you heard other statements about Messrs. Case- 
bournes ?—A. I cannot say that I had at that time. I have 
heard since. 

Q. Had you heard from other sources before you wrote your 
letter ?—A. No. 

Q. Are you sure of that; just think—about a ship being 
stopped ?—A. No. I had not heard from other sources. 

Q. Do you go on ’Change at Middlesbrough !—A. I do not. 
I am rather a home bird. 

Q. Had you heard about Mr. Gladstone going out to Genoa ? 
—A. No, 

Re-examined by Mr. Wappy. 

Q. The correction does not appear to have entirely restored 
your confidence ? 

Mr. Lockwoop: I suggest that that is not a proper way to 
put the question. 

Mr. Wappy: Very well; I have no questions to ask. 

Mr. William James Hardy sworn. Examined by Mr, Wappy. 

Q. You are in the firm of Messrs, Caspar and Co., coal ex- 
porters, West Hartlepool /—A. I am manager for that firm. 

Q. Previously to this appearing in THE ENGINEER had your 
firm been in the habit of doing business with Casebourne and 
Co.?—A. Yes. 

Q. Was Mr. Casebourne’s credit good with your firm ?—A. 


Q. In the beginning of January did you either see or hear of 
this statement in THE ENGINEER that they had failed (—A. I saw 
it in THe ENGINEER. 

Q. Did you report it to the principal of your firm ?—A. Yes, 
immediately I saw it. 

Q. Did your firm, you and your principal in consultation, 
determine on doing anything in consequence of seeing that ?— 
A. We determined not to sell to them except we got cash on 
delivery. 

Q. To stop their credit ‘—A. In fact it meant to cut the con- 
nection. 

Q. Did you write them in consequence that letter [handing a 
letter to the witness] ?—A. Yes, I wrote this letter. 

Q. “The 30th of January, from E. A. Caspar and Co.,” 
written by this gentleman to my clients— 

Dear Sirs,—We are in receipt of your ——— favour, and will be 
glad to supply you with the coals required as follows :—Haswell Pens, 
6s. 3d. net; best Eldon steam, 7s. 3d.—2}, f.o.b. steamer in Middlesbrough- 
on-Tees, payment cash against invoice. It is with great regret that we 
are com, to alter our usual terms with such an old connectivun as 
yours, but in the face of the reports circulating this last week or two, we 
consider we would be acting unfairly towards ourselves did we stipulate 
for any other than prompt cash 
you to these terms, we wi 
as early as possible. 

Was there any reason for that alteration which you imposed 
except what you had heard about them in THE ENGINEER ’— 
A. Nothing but that. 

Q. Is THe Encrnger a paper that you take in generally 7—A. 
No, we do not take it in, but I saw it in the news-room. 

Q. I don’t know whether you ever saw the correction?—A. No, 
never saw the correction. I did not see THE ENGINEER that 
week, that was it. 

Cross-examined by Mr. Lockwoop. 

Q. You continued to do business with the firm I believe !— 
A. Yes. 

Q. I see in the letter you used the word “reports.” Had you 
heard general reports circulated about them in connection with 
the failing of an Italian firm ’—A. I learned first about the 
failure of the Italian firm somewhere after seeing the report in 
Tue Encineer. I made inquiries then to ascertain the cause of 
the failure. 

Q. Had you heard that there had been a failure of a firm in 
Italy—at Genoa !—A. Yes, I heard that. 

Q. When you wrote your letter of the 30th January, you 
knew what the actual facts were ; you kuew that Messrs. Case- 
bournes had not failed ?—A. Yes, I knew that, but then that 
report coming on the top of it, I did not know what might 
happen, and I thought it was best to use caution in the trans- 
actions. 

Q. Did you know that they had made a large bad debt ?—A. 
On the 13th of January. 

Q. Yes?—A. I knew that then. 

Q. That was so?—A. That was a fact. 

Q. Did that influence you?—A. The fact of their making a 
bad debt would not have influenced us at all. 

Q. Were you aware of the letter which my learned friend read, 
calling together the creditors?—A. No. 

Q. It was a private letter which my learned friend read calling 
together the principal creditors/—A. I was not aware of that. 

Mr. Wappy: It was only sent to one firm? 

Mr. Lockwoop: You mentioned three, but I thought it was 
sent to them—but nothing turns upon it. 

Mr. Locxwoop: I do not quite understand your account with 
them. On the credit side there is “Cash, cash, cash,” then 
“ Goods, goods, goods.” What are those items referred to!—A. I 
cannot say anything about Messrs. Casebournes’ books. 

Q. Iam looking at your accounts with Messrs. Casebournes’. 
Can you explain that?—A. I might if I could see the book. 

Q. I will hand you the book [it was handed to the witness]. 
What I mean is this. Take July.—A. If you will give me the 
steamer’s name I should be better able to trace it. 

Q. I am afraid that Messrs. Casebournes’ books do not run to 
that length ; they do not give the name of the steamer, and I 
am only too glad to get the date of the order. Perhaps you 
would just look at that account, Mr. Hardy, in the credit 
column—what are these items here. “Cash, £7, £3?’—A. 
That is a small account alone, after bank hours; I used to do 
that several times. 

Q. To the firm—you have not ceased, have you, to make these 
extensive monetary advances!—A. It is customary after banking 
hours to do this. 

Q. Itis very nice and proper—you have not ceased to do that, 


yments in all future transactions. If 
be glad to receive the steamer’s name 
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I hope; Messrs. Caspar and Co. would still advance £3 !—A. 
You must understand that these advances are not exactly any 
question of loss, but a mere matter of advances ; they are paid 
again in the morning as soon as the bank is opened. 

Q. Iam suggesting that it was not in the nature of a loan, 
but it was in the nature of a convenience ‘—A. With reference 
to the £7 and the £3 on the credit side. 

Q. Would you have put it hard “Cash, cash?” You certainly 
have not lost confidence in that way, because I see a large entry 
on April 12th—as large in amount of cash as £40?—A. That is 
April. When our confidence was so considerably shaken was in 
January and February. Our confidence has been in a measure 
restored now. 

Q. Let us see about that. On the 25th of February those 
goods you delivered and obtained payment for ?—A. Yes. 

Mr. Locxwoop: That is all I ask you. 

Re-examined by Mr. Wanppy. 

Q. You did not see the correction, but after that letter of the 
30th of January you had an interview with Messrs. Casebournes? 
—A. Yes. 

Q. And the series of the cash and change that you advanced 
to each other at nights after the bank was closed were con- 
tinued. I will not go into that. 

Mr. Wappy : There is one question as to which my learned 
friend made a statement, and a perfectly accurate one, with 
regard to the profit and loss account of the last two or three 
half-years. In December, 1885, my learned friend stated that 
there had been a very considerable loss instead of a profit. I 
should like to ask Mr. Foster or Mr. Casebourne one question 
with regard to that. 

Mr. Justice Cave: Very well, you can ask. 

. Mr. G. E. Casebourne recalled. Further examined by Mr. 
W ADDY. 

Q. The loss, I believe, in December, 1885, was this very loss of 
Samango ?—A. Yes 

Mr. Lockwoop : 
to say so. 

Mr. Wappy: And amounted to £7935; the amount of the 
debt, £7935 at one blow? 

Mr. Lockwoop : That was not all lost ; they got a dividend. 

Mr. Wappy: The dividend does not come into that year. 
The losses of that year would be reckoned the whole £7935. 

Mr. Lockwoop : I shall accept that as being so. The whole of 
the £7935 is brought in as loss in that half-year. 

Mr. Justice Cave: No, I suppose it was estimated at what it 
would fetch. 

Mr. Wappy: My learned friend says £5000, and I will take 
it so, to save time. Now I will take your lordship’s view as to 
this in the notice. In the notice of the evidence they intended 
to give here they said that they have given us notice that they 
proposed to produce evidence as to the report on ’Change. I 
have witnesses here who were on Change to say there was 
nothing of the kind; people who were there. I don’t know 
whether your lordship thinks that I should be justified in 
calling that evidence until evidence is given the other way. 

Mr. Justice Cave: I think it would be more convenient to 
wait until we hear what is said on the other side. 

Mr. Wappr: My lord, that is the case. 

Mr. Lockwoop: May it please your lordship, gentlemen of 
the jury, I really feel that you are owed some apology, both from 
my learned friend and myself, for having taken up a good deal 
of your time with what has certainly not been a mere amusing 
inquiry, except in so far as one can extract humour from the 
mode in which the books of Messrs. Casebourne have been kept. 
I appear, gentlemen, with my learned friend Mr. Dodd, on behalf 
of this newspaper, and we are standing up to be shot at. There 
is no doubt about that. My learned friend has opened his case 
with a great amount of skill, if I might so say, and a certain 
amount of ingenuity, because he has endeavoured in opening this 
case to represent to you the conduct of this newspaper, THE 
ENGINEER, in a somewhat unfavourable light after the time that 
they made this very unfortunate mistake. I hope, gentlemen, 
in the few observations which I shall have to address to you 
on that part of the case, to show you that really, in accordance 
with the common spirit of fairness, my learned friend is not 
entitled to ask you to view the conduct of this newspaper in that 
light. But, gentlemen, before I come to the justification, and 
to a certain extent the refutation, of the observations which my 
learned friend has been instructed to make on that part of the 
case, I may say something to you with regard to the publication 
of this undoubted libel. Mistakes will happen in the best regu- 
lated newspapers. But you will judge the newspaper, I hope, 
sufficiently leniently with regard to the mistake and judge them 
by their subsequent conduct after the mistake has been made; 
but if you find a newspaper going into Court after it has 
made a mistake, and endeavouring to justify that mistake, 
and failing to justify that mistake, then to my mind 
no language can be too strong in which the conduct of 
such a paper should be condemned. But if you find a paper 
coming into Court after the mistake has been made, endeavour- 
ing in every honest way that suggests itself to them to make 
all the reparation in their power, and to express the most per- 
fect regret, then, gentlemen, I venture to think you will draw a 
very strong line of demarcation in the estimate which you form 
of the conduct of the newspaper, either in the one case or in the 
other. Gentlemen, let me say, on behalf of the paper which I 
represent, that all connected with that paper most deeply and 
sincerely regret the announcement, the pain and the injury 
whick has been caused to Messrs. Casebourne by the publication 
ef that article; and so soon as that article had been published, 
they did this—they sent to Messrs. Casebourne a letter setting 
forth that which they desired to state in their paper on behalf 
of the people of whom they had said that which was not true. May 
I appeal to you for a moment to ask you this. Do you think it 
was quite fair of my learned friend yesterday to complain of the 
spirit of lan of that correction when you remember that 
before it was published it was sent to these gentlemen for 
approval and correction, and they refused to do either one or the 
other. If they read it, as I assume they did, they must have 
seen, if it is true, that this correction would be likely to injure 
them. Then, gentlemen, I say surely, in all common fairness, 
they should have written back and said so—* This correction you 
propose to publish does not meet the case at all.” Isuppose they 
wanted a correction of some kind, and if they do not agree to 
the one suggested, why did they not send another? No such 
suggestion is made, and we are left simply without any guidance 
in this matter. I do not want to introduce anything appertain- 
ing to the nature of strong observations in this case, use the 
whole thing lies in a nutshell. The mistake was made, which 
was deeply regretted, and I only want to show you that after 
this unfortunate mistake was made the paper did all in their 
power to correct it. It is not, says my learned friend, that the 
newspaper has been actuated in this matter by any malice, not 
for a single moment, and so directly their attention is called to 
it, the original libel complained of being in this position, and it 
is not altogether immaterial that you should notice the relative 
positions in which the two things appear. You see, gentle- 


I think I said that ; at any rate, I intended 





men, that is how it appears. It is lined round. There is 
nothing to call general public attention to it. Now, then, I 
want you to compare, please, the mode of the correction, and to 
ask yourselves which is most likely to catch the eye of the 
reader, to show the bona jides with which this is done. It is to 
be in the most prominent part of the newspaper, under the word 
“Correction.” It is printed in type which would be likely to 
catch the eye of any reader. They did all they could to submit 
that correction to the firm for their approval, and it was returned 
with some message which was not over polite—“ you must do 
what you like, we cannot help you with any suggestions.” I do 
not see for the life of me what else they could do. That was 
done in the earnest and honest hope that it would catch the eye 
of every person who had read the paragraph containing the 
original mistake. Now, having called your attention to the 
type, let me for a moment call your attention to the wording of 
this currection of which my learned friend complains. ‘“ We 
regret very much the statement made in the letter of our North 
of England correspondent which appeared in our last impression, 
to the effect that Messrs. G. E. Casebourne and Co., of West 
Hartlepool, had failed. It appears that a large customer of 
that firm had stopped payment, and we are informed that 
Messrs. Casebourne and Co., beyond being sufferers by the loss, 
are not affected in their business.” Says my learned friend, this 
is the way in which newspapers always proceed to justify that 
which they have said. Really I think that is a little hard, and 
is a very strong construction to put on it. It is for you to say, 
but in reading this I do not recognise any attempt at shirking 
responsibility ; but, on the contrary, they state that which had 
occurred beyond a doubt. But they say, “ Messrs. Casebourne, 
beyond being sufferers, are not affected in their business, and 
that the steamship to which reference was made was not stopped 
by a creditor, but by Messrs. Casebourne themselves ’—showing 
how utterly wrong they had been in the statement that they 
had made. They had said that the steamer was stopped as 
against Messrs. Casebourne. The fact was that Messrs. Case- 
bourne themselves stopped the steamer. I cannot for the life 
of me see how it is to be urged against this newspaper that they 
went out of their way in this correction to show how absolutely 
wrong they had been, and to show how diametrically opposed 
the real facts were. They stated that, not for the purpose of 
vindicating themselves, but for the purposes, as honest men and 
as gentlemen connected with this paper, by making the fullest 
and amplest apology that it was within their power to do. 
Beyond all that, they submit themselves to the person who has 
been injured ; they crave from him any correction ; they crave 
from him advice and suggestion, but they get neither one nor 
the other. Therefore there is no course open to them but 
simply to publish that which they sent. So much for the 
conduct of this paper, and I think I am justified in making the 
remarks which I have. The mistake is made, for which no 
doubt we are responsible, and for which, as I said just now, 
this paper is standing up to beshot at; but I ask you when you 
come to judge what you are going to do with them, to take the 
view which I have represented their duct in, and not the 
view in which it has been represented to you by Mr. Waddy in 
opening this case yesterday. As he said, he absolved them 
from malice ; certainly he involved them in mischief. He says, 
your conduct is not malicious, but it is mischievous in what 
you have done. I hope I have met that charge of mischief, 
and shown you that, so far as we are concerned, this newspaper 
has determined to do all in their power to rectify the wrong 
which has been done. Now, gentlemen, I will tell you how that 
is done. This letter is a private letter, which I agree perfectly 
with my learned friend had not a bit of business in this paper. 
This letter, which was written to one creditor, had nothing 
to do with it; but unfortunately not to them, but to somebody 
else this matter leaked out, and was the talk on the Change at 
Middlesbrough, and unfortunately it came to the ears of a 
gentleman named Head, who acted as the correspondent of the 
paper in the North of England. He, acting nealhatiy bond fide 
in the matter, wrote this letter which has unfortunately rendered 
this paper responsible. We are responsible for what our corre- 
spondent sent off and that which we published. Iam notendeavour- 
ing to shirk any responsibility which you in your good judgment 
may see fit to put on the defendant; but it was done in all good 
faith, and influenced by what he had heard on ’Change, Mr. 
Head wrote that letter. In all good faith he accepted it with- 
out any malice, and after the communications that were made 





to Head, and the source of the information he had, it will be | this 


for you to say whether there was negligence in what they did. 
There it was published at any rate. That is the case I am going 
to submit to you so far as the evidence is concerned. I now 
come to deal with the case represented by my learned friend 
with regard to the position of Messrs, Casebourne, and the 
effect which it has had upon them. Let me be very careful 
with regard to what I say; not for a single moment to say 
anything that is detrimental to the credit of Messrs. Casebourne, 
because I have no information which entitles me to make any 
observation of that sort, and I am particularly anxious in the 
conduct of this inquiry that I may do nothing whatever to 
increase or further any injury these gentlemen may have suffered. 
It appears they had had a very large and substantial loss, which 
fortunately for themselves they were able to meet, and, I am 
sure that I say it conscientiously, in times like these I heartily 
congratulate them on having been able to meet with the blow 
such as they had sustained, and to continue their business. Do 
remember, gentlemen, that that great loss has not anything to 
do with this. That is entirely independent of this case, and in 
no way influenced by the defendants. It was the occasion, no 
doubt, of this rumour. It was the ground on which this 
rumour began to circulate, and I am glad indeed to think that 
Messrs. Casebourne were able to meet their loss and honourably 
to conduct their business from the time of the loss as they have 
done up to now, and I hope, and I am sure on the part of the 
defendants I may say they hope, they may go on successfully 
for many years to come. Now, gentlemen, let us for a moment 
consider this claim of damage. I have put before my lord, and 
at some time, perhaps, you may have your further attention 
brought to it, a document which shows what the trading of 
Casebourne is, seeing that really they, like others, have been 
affected by the terribly bad times from which, I venture to say, 
we were all suffering. We had the balances for the half-years 
beginning with the profit on £1200, then next a loss, then 
£1400 profit, then a loss of £648 for the half-year ending June, 
1885. It is evident the business was very much affected by the 
bad times in June, 1885, and if one may judge by the book 
which contains the deliveries, which is called the sales’ book, 
you find on comparing April, 1885, with April, 1886—that 
includes all the deliveries—you will find that April, 1886, com- 
se with April, 1885, is £12,000 in 1886 and £11,000 in 1885. 

t is what my learned friend has spoken of as the turnover, 
which he says is not a fair criterion. It includes, as I under- 
stand, both; it includes deliveries on contracts made within the 
period, and it includes deliveries on contracts made outside the 
period. It appears to me to be a book which is the most reliable 
book, as denoting what the general trade of the firm has been, 








that I have been able to put my hands upon. But the clerk in 
his evidence says that the real book ets ae we ought to look at 
is this press-copy letter book. Again, Ido not want to make 
any comment on the book-keeping of this firm, but it appeared 
to be a very remarkable thing. An endeavour has been made 
to show that beyond the contracts which are included in the 
contract book, all the contracts, representing about £4000, are 
contained in this press-copy letter book. 

Mr. Wanvpy: It is not a letter book; it is an invoice book. 

Mr. Lockwoop: Well, “copy invoice book” I will call it, 
Now, let us pause here. That £10,000, which is given you as 
representing sales in the first four months of 1885, contains and 
is principally made up of three large contracts, which the firm 
fortunately were lucky enough to make, two on the 5th Febr 
and one on the 24th March. That is the backbone of that 
£10,000. Gentlemen, are you going to assume that if this had 
not appeared in THE Enainekrr, in February or March, 1886, 
Casebourne and Co. would have made three large contracts like 
that or anything like them? Of course, my lord will direct you 
as to the measure of damages ; but it appears to me you would 
be assuming a great deal too much against the defendants to 
assume that. Because what do we see in this contract-book? We 
see that from the 5th December, for a whole month before this 
was published in the newspaper, there is not a contract entered 
similar in terms or extent, or worthy of a place in that contract- 
book which contains these three ; so that it would not be right 
that you should assume, for the purpose of assessing damages, 
any such state of things as that. Then my learned friend 
endeavours to prove his special damage, and calls Mr. Hardy 
from the firm of Caspar, and he calls Mr. Ray. With regard to 
Mr. Ray, I do not see how any damage whatever can be said to 
be sustained in respect of Mr. Ray. pps fairly enough, I 
read the article ; I read the correction—-I read the correction 
before I wrote my letter, “ Terms, cash.” 

A Juror: He heard of it. 

Mr. Lockwoop : It is not material whether he had read it, as 
long as it had been brought to his knowledge. What I want to 
do is to show you that before he wrote his letter the fact of the 
correction been brought to his knowledge, and that he says 
isso. Then why didhe write? He says :—-“ Because I did not 
think that the publication of a thing of that kind would do any 
good to the firm,” not because he himself, when he wrote, had 
any doubt about the stability of the firm, but because he thought 
that this might injure them. As far as that is concerned, I turn 
to the ledger, and I find—goods on the 31st March, £103 16s. 9d. 
Then I find on the cash side there is no cash payment until the 
3rd of April. Then there is a payment of £25. This is in 
Ray's account. “ Mr. Thomas Ray, of Sunderland,” &c. [Reading 
further items of the account.] Then on the 30th of April I find 
a delivery of £162, in respect of which a payment is made of 
£110, so I actually find that as to the first delivery of goods, on 
the 3lst January (£88 10s. 5d.) that is met by a cash payment. 
There is a cheque for £68 5s. 10d., and so on. Looking at this 
account, I really cannot see that Thomas Ray, under whatever 
impression he may have been when he wrote that letter, has 
acted in any way to the detriment of this firm in consequence 
of what his knowledge was; that is the fair way of looking at it. 
Not for a gentleman to come and say :—“I read that, and I 
thought this ;’” Mr. Thomas Ray’s state of mind may differ from 
day to day, but this record does not; and I shall ask you, before 
you visit these special commercial damages upon this newspaper 
on anything like the basis on which my friend is going, to have 

to the transactions in these books, the character, extent, 
and nature of them, and then say:—Are those commercial 
transactions in respect of which we ought to award anything 
like heavy substantial damages on a commercial basis! Take 
also the case of Caspar. There the transactions appear to be 
very small—not great commercial transactions which have been 
affected by the publication of this newspaper. I suppose Mr. 
Caspar will lend his £3 that may be required when the bank is 
closed, as before, and the £7 2s. ; but these are not matters upon 
which to put forward a claim for heavy damages in the way my 
friend has put it forward. Please do not assess the damages on 
that basis at all. Award such damages as you think fairly con- 
sistent ; measure them by your own good sense, and good judg- 
ment. But, gentlemen, I ask you first of all not to allow my 
friend to base his claim on the commercial basis upon which he 
has endeavoured to put it ; and secondly, I think I am entitled 
to say this, that surely there has been nothing ir the conduct of 
is paper since this unfortunate mistake was made which 
entitles one hard or harsh word to be said with regard to it ; 
but having made a mistake, my clients have to the best of their 
power endeavoured to make honest reparation for any damage 


they may have caused. : 
The Foreman of the Jury: Will you permit the Jury to see 
the ledger? 


Mr. Wanppy: Your lordship will remember that the particular 
figures to which my friend has been drawing attention in his 
observations just now were not mentioned by my friend to 
either Mr. Casebourne or his clerk, on the one hand, or to Ray 
on the other. 

Mr. Justice Cave: No. 
about them you shall. 

Mr. Wappy: If your lordship pleases. Perhaps it would be 
almost better to do it now whilst the Jury are upon it. 

Mr. Justice Cave: Yes, perhaps it would. 

Mr. G. E. Casebourne re-called ; further examined by Mr. 
vat uggested by my friend looking at the fi 

Q. It is s y my friend, upon looking at the figures 
to which the attention of the Jury is now given, that credit has 
been given after this time by Ray to you. Just explain that /—- 
A. The reason of that is, the dates of the invoices are put on 
them, but the dates of delivery were altered on account of the 
steamer not being in at the time at which the stuff was invoiced. 
Therefore we paid for the stuff as soon as it was delivered. 

Q. As a matter of fact, you never got a day’s credit/— 
A 


. No. 
Q. I think, if I observed it rightly, you will find that the last 
payment comes on the 30th of the month, which is the exact 
date of the opposite amount ‘/—A. Yes; as soon as the steamers 
came in with the cargo we paid for them as soon as we got 
delivery of the stuff. 

Mr. Jeremiah Head affirmed ; examined by Mr. Cyr Dopp: 

Q. You are a partner in the firm of Fox, Head, and Company, 
of the Newport Rolling Mills, Middlesbrough !—A. I am. 

Q. What are they ’—A. Manufacturers of iron plates. 

Q. And in addition to that are you the regular reporter of the 
ENGmvger newspaper !—A. I have been for sometime. = 

Q. And were you the reporter who sent up to them this mis- 
taken communication about the failure, which afterwards 


If you want to give any explanation 


appeared /—A. I am. ' 
Q. And at the time you sent them up the intelligence did you 
honestly believe in the truth of it?—A. I did. 


Mr. Wanpy: I do not think there is anything in this. _ 

Mr. Justice Cave: There is no harm in allowing the witness 
to say he believed it. 

Mr. Dopp: When first did you hear of this supposed matter 
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of failure of Casebourne and Co.!—A. On Tuesday, I think it 
was the 5th of January. 

Q. Where?—A. On the Middlesbrough Exchange. 

Q. From whom!-—A. From Mr. Robert Jameson. 

Q. Who is Jameson!—A, The secretary of the West Stockton 
Ironworks. 

Q. They also are manufacturers, are they?—A. They are. 

Q. Did you, on ’Change, hear it from anybody else at that 
time?—A. I heard it confirmed. 

Q. Who by ?—A. Mr. Joseph C, I’Anson. 

Q. What is he?—A. He is a partner in the firm of Fry, 
I’Anson and Co., one of the creditors, 

Q. What was it that Jameson told you?—A. He asked me if 
I had heard about Casebourne and Co. I said, “ What about 
them?” He said that they had come to grief. I asked for 
further particulars, He said that they had made a large bad 
debt with a foreign merchant named Samango, which had pro- 
duced the effect. He said there were other firmsin with Case- 
bourne and Co., namely, the West Hartlepool Ironworks, Fry, 
I’Anson, and Co., and Dorman, Long, and Co. That he had 
himself seen Mr. I’Anson on ’Change, and he had practically 
confirmed it. 

Q. Did Jameson at that time say anything clse about this 
that is material, do you recollect? Just think for a moment. 
—A. He said that Mr. Gladstone, of the West Hartlepool Iron- 
works, and Mr. Robinson, a partner of Casebourne, were 
then on their way to Genoa to see what they could save from 
the wreck. 

Q. Mr. Gladstone had one time been in some way interested 
iu Casebourne’s firm !—A. Mr. Gladstone, I believe, was at that 
time partner with Mr. Casebourne in another venture. 

Mr. Wappy: I think this is wide, what this gentleman 
believes about the relations of Mr. Casebourne and Mr. Glad- 
stone.—A. I may say I know that Mr. Gladstone was at that 
moment— 

Mr. Dopp : The point is that he had gone to Genoa, or was 
supposed to have gone. Just think for a moment whether there 
was anything else that you recollect, anything material said 
about what was supposed to have happened to Mr. Casebourne, 


Q. Would that be a fair and outside rendering of what had 
come to you!—A, I do not think it would. 

Q. May I ask what more was there than that ’—A. It was 
stated as a positive fact, and confirmed by one of thore most 
likely to know, 

Q. I want to know why you use this somewhat formal word, 
the failur2 is “ a. d in what document, or 
by what office, or in what way?-— A. It was announced by 
no document, but by the statement of individuals likely to 
know. 

Q. Then do you mean to say that anybody on ’Change had 
stated it out ?—A. They had. 

Q. Who?—A. Robert Jameson. 

Q. You mean in the conversation with you !--A. Certainly. 

Q. Then in future are we to understand, when we read your 
documents coming from the North, that when you say a thing 
has been announced, you mean that you heard it in a conversa- 
tion with a gentleman ?—A. I think that was not an unfair 
inference. 

Q. One wants to know the value to be attached toit. Is there 
any one of those gentlemen, whose names we now hear for the 
first time, here to-day ’—A. Yes. 

Q. Who?—A. Robert Jameson. 

Q. He was the first person. Is Mr. I’Anson here ?—A. He is 
not. 

Q. He is the gentleman upon whom, as I understand, you 
chiefly relied, because, to use your own words just now, he was 
the one who confirmed it /—A. He confirmed it. I did not say 
that I relied upon it chiefly. 

Q. When I put to you the difference between the statement 
of I’Anson, you said it was not only told you, but confirmed by 
one of the principals !—A. Yes. 

Q. Well, he is the gentleman to whom you refer. Now, I put 
this to you—-Is not Mr. I’Anson the only person, according to 
your account, of whom you made any inquiries, and that would 
be supposed to know anything of the matter ?—A. No, I think 
that is not the only person. 

Q. Tell me anybody else connected with this matter /—A. I 
have tioned one other. 








said by Jamieson at that time !—A. There was something about 
a ship; that a ship laden with iron joists at Dorman, Long, and 
Co.’s works had been stopped by Messrs. Dorman, Long, and Co. 

Q. Except regrets between you, that was in substance all 
that was said at that time ’—A. Yes. 

Q. Then you went to Mr. I’Anson, who was on 'Change !—A. 
I did. 

Q. What did you say to him ?—A. I said I had heard that 
Casebourne and Company had gone down, and that he was in. 

Q. What did he say ’—A. He said he hoped that it would 
turn out so that there would not. be much loss. 

Q. But did he say anything in any way to lead you to supy ose— 

Mr. Wappy: No, no; if you pee you must not lead. 

Mr. Justice Cave: What did he say ?—A. He said, as I have 
just told you, that it was so, but that he hoped they would come 
out without much loss. 

Q. Who was the next person from whom you heard anything 
about this supposed matter !—A. The next person I can remem- 
ber distinctly was in the Cleveland Club, which adjoins the 
Exchange, and where we generally go in afterwards to lunch. 

Q. That was the same day '—A. The same day, and within 
an hour of this I lunched at a table where there were several 
sitting discussing this matter. 

Q. Who was the gentleman you knew at the table ?—A. Mr. 
Fife Scott, of the firm of Scott Brothers, of Newcastle. 

Q. You say you do not remember distinctly any other person. 
What do you remember ‘A. I remember that Fife Scott was 
talking a good deal about this. 

Q. Do you remember what was said in substance ?—A. I 
remember something was said about another firm having lost a 
good deal with this man, Samango, as well. 

Q. What was said about Casebourne’s firm ?—A. It was 
simply said as a matter of general concern. The discussion 
mainly was about Samango having gone down and let all these 
people in—Casebourne and Co., and another Hartlepool firm. 

Q. Was Mr. Casebourne on ’Change?—A. He was not. I 
particularly looked out to see if he was. 

Q. Was he in the habit of going on 'Change generally ?— 
A. Very often, but not always regularly. 

Q. You know Mr. Gladstone ?—A. I do. 

Q. And you know Mr. Hill ?—A. I do. 

Q. Tell me when you first heard of anything Mr. Gladstone 
had said ?—A. What Mr. Gladstone said? That was after the 
action was threatened, not before. 

Q. What other information had you beyond what you told us 
when you sent to the newspaper the information you sent. You 
have told us of Mr. I’Anson, Mr. Jameson, and the talk at the 
lunch (—A. Yes, Mr. Fife Scott. 

Q. Had you any other information beyond what you have 
told us when you sent the notice up?—A. There were one or 
others with whom I discussed it on ‘Change, but I do not 
remember who they were now. 

Q. Had they heard the news, or were you telling them the 
news ?—A. No; I think they had heard it. 

Cross-examined by Mr. Wappy: 

Q. Why did you look to see if Mr. Casebourne was on 'Change? 
—A. Because I thought if he had been on 'Change it might 
have been there was no truth in it, and I could have gone to 
him and asked him. 

Q. You would have gone to him and asked him if he had been 
there ?—A, Yes. 

Q. How far is his office off from ‘Change ?—-A. It is at Hartle- 
pool, which is eight miles off. 

a are take any steps to bree geal find him at Hartle- 
pool? You have told us he did not regularly attend ’Change. 
—A. Not at that time. . 

Q. Did you at all before you had published this damaging 
announcement !—A. There was scarcely time. 

Q. re know the world would not have stood still if you 
had waited for a week ?—A. No; that is so. 

Q. There could not be such a desperate hurry to announce 
that a man had failed. Did you take the slightest trouble to 
ascertain from Casebournes themselves whether there was any 
truth in it ?— A. I did not communicate with Casebournes. 

Q. Why nodt—A. In the first place, there was so little time. 

Q. But was there any absolute necessity to have it in that 
week ?—A, No. 

Q. Then, rather than lose a week, you preferred to risk it _— 
A. I believed it to be unnecessary. I looked upon it as abso- 
lutely certain. 

Q. Then, at all events, the entire amount of authority you 
had was that it was rumoured on ’Change ?—~A. I do not think 
that is a fair way of putting it. 

Q. What more was there ?—A. It was distinctly told me as a 
fact, was confirmed by a person who was one of the creditors. 

Q. Well, that is the same thing, is it not? “It was mentioned 
or stated on ’Change.” Is that the outside limit of it?—A. It 
was undoubtedly stated on ’Change, 





Q. Who ?—A. Fife Scott. 

Q. Fife Scott had nothing to do with it ?—A. He knew all 
about it. 

Q. I am sure you know that is not a fair answer to the ques- 
tion. The persons said to be involved in it are Simango—he 
was at Genoa; Mr. Gladstone, who was on his way to Genoa; 
Dorman and Long is another, Mr. I’Anson another, and the Case- 
bournes themselves are another. Now I ask you whether there 
was anybody else at all concerned in this matter, and from whom, 
therefore, it would be natural and proper for you to inquire !— 
A. I have told you all I inquired of. 

Q. Kindly answer my question !—A. I cannot say more than 
I have. 

Q. Yes, you can. I ask you whether there was anybody else, 
as far as you knew, that was concerned in the matter, and there- 
fore would be able to give authoritative information ?—A. I 
have already said that was the evidence I went upon. 

Q That is not what I am asking you, and nothing like what 
Iam asking you. I am asking whether there was anybody else 
you knew of at the time that could have given you any informa- 
tion ‘—A. I thought I had sufficient. 

Q. Will you answer me—was there or was there not? I put 
a fair question to you; you may answer or not, as you like. 
Was there or was there not any other human being than those 
I have mentioned who could really give you authoritative infor- 
mation, according to your belief at the time !—A. There might 
have been more. 

Q. Was there, or was there not !—A. I have no doubt there 
were. 

Q. Who ?—A. Dorman, Long, and Co. might. 

Q. I have mentioned them. I have mentioned Dorman, Long, 
and Co.; I have mentioned Mr. Gladstone, I have mentioned Mr. 
I’Anson—those three, and, of course, these unfortunate gentlemen 
themselves. Except those four persons, was there anybody else 
on earth that you at that time believed could give you authori- 
tative information ?—A. I dare say there might have been. 

Q. Who did you think there was!—A. The only persons I 
thought accessible at the moment would have been Dorman, 
Long, and Co. 

Q. You did not go to them?—A. I did not; I am not sure that 
they were on ’Chan 

Q. Where was their office ?—A. About a mile off. 

Q. Do I understand you really that to save yourself the 
trouble of going fora mile to inquire you would actually put in, 
this statement which might inflict such infinite damage upon 
persons?—A. I had no doubt whatever at the time I had suffi- 
cient evidence that it was correct. 

Q. It is for the jury to judge of that, not you norI. Mr. 
I’Anson was the only person of whom you could inquire except 
Casebournes and Dorman-Long. Dorman-Long’s is a mile off, 
and you never go near them. The West Hartlepool Company; 
how far was their place?—A. Eight miles. 

Q. You made no inquiries from them ; no inquiries from Case- 
bournes. Mr. I’Anson is the only person from whom you did. 
Now I ask you, is not Mr. I’Anson here to-day?—A. He is not. 

Q. Who is Fife Scott ?—A. He is a merchant at Newcastle. 

Q. In the same way of business as the Casebournes!—Well, 
not exactly. 
me Well, what then, iron merchants?—A. Yes ; iron and other 

pgs. 

Q. Well, that is exactly the description they have given of 
themselves.—A. Well, he is not quite the same; he does more 
in pig iron. 

Q. But he is an iron merchant. Where?—A. At Newcastle; 
but I was in the same district. 

Q. Should you have had any difficulty in finding out from 
comparisons the real state of affairs, Were you not yourself a 
creditor of Casebourne’s to a small amount ?—A. Yes. 

Q. So that you had a perfect right to go and inquire from them 
the real state of affairs’—A. Oh! I daresay; it is only £10. 

Q. I am not saying you were influenced by it; I am not sug- 
gesting anything so wicked; I simply mean that as you were a 
creditor of theirs you would be entitled to say: “I understand 
you have stopped ?”—A. It would not have been worth while. 

Q. Iam not speaking of the value of the £10; I told you 
that ‘—A. But I was. 

Q. That is exactly what I was not speaking of. Was it not 
worth while before you put in that paragraph to take the 
trouble to make some inquiries from Casebournes themselves ’— 
A. Of course, if I had known then what I know now I would 
have done so. 

Q. You knew precious little. Why did not you take that 
obvious course of ascertaining the real truth ?—A. Because I 
believed that I had sufficient information. I did not doubt that 
it was true. 

Q. I will ask you this question, because I should like to get 
the very words, and I am not quite sure that I have got them. 
What I understand you to say is this, In the first instance, as 





I understood you, you had heard a report from somebody or 
other, and then you told us it was Jameson, and then you told 
us that they were gone down. I think that was your expres- 
sion ?—A. Come to grief. 

Q. Gone down were the words you used. 

Mr. Locxwoop: No, he said they had come to grief. 

The witness : It means the same thing. 

Mr. Wappy: “I went to I’Anson. I told bim I had heard 
they had gone down; and he was annoyed.” Those, I believe, 
were the words !—A. Yes, something like that. 

Q. You say something like it. Kindly tell me—because a 
good deal may turn upon the words—to what words you will 
pledge your oath that you did use to I’Anson ?—A. What I said 
— namely, that I had heard that Casebournes had come 

own. 

Q. That is the third form of words you use?—A. The mean- 
ing was failure. 

Q. I do not care twopence in the world about the meaning, 
because that again the jury must judge of. I am asking you 
what was said in this important conversation. You went to 
T’Anson’s, and I want to know what you you said tothem. What 
did you say to I’Anson’s; what were the words you used ?—A, 
That I had heard that Casebourne had “ come down” or “ gone 
down,” and that he was “in” as one of the creditors. Was it 
true or not? 

Q. What did he say ’—A. He admitted it. 

Q. What did he say? Do not say, “He admitted it,”—A. 
He said “ It is so; but I think we shall come out without much 
loss,”’ 

Q. This is the third account. The first time you gave your 
account you entirely omitted to say—“ He said it was so.” e 
first time you said this—“ Mr. l’Anson said he hoped he would 
come out without much loss.” Then you repeated it and said— 
“He said it was sc, and hoped they would come out without 
much loss.”—A. Yes. 

Q. Will you undertake to swear he said it was so, or simply 
that he said he hoped to come out without much loss ?.—A. I 
will undertake to affirm he said it was so. 

Q. I beg your pardon—I am sure I did not mean to put that 
to you offensively—you undertake to affirm what!—A. That he 
said it was so; but that they hoped to come out without much 
loss. 
Re-examined by Mr. Lockwoop : 

Q. At any rate, did you honestly believe that what you wrote 
was all fact?—A. Certainly ; or I would not have done it. 

Mr. Ralph Jamieson, sworn; examined by Mr. Lockwoop: 

Mr. Lockwoop: I believe you are secretary of the West 
Stockton Iron Company? A. Yes. 

Q. Had you a communication made to you on the 2nd Janu- 
ary, 1886, by Mr. John Hill ’—A. Yes. 

Q. He is the managing partner of the firm?—A. Yes. 

Q. Mr. John Hill is here, I believe ?—A. Yes. 

Q. The statement related to the affairs of Messrs. Casebourne 
and Co.!—A. Yes. 

Q. On the 5th January, 1886—this year—did you see Mr. 
Head on ’Change?—A. Yes. 

Q. Did you repeat to him what you had been told by Mr. 
Hill ?@—A. Yes. 

Q. Tell me now what conversation you had with Mr. Head ? 
—A. Iasked Mr. Head if he had heard about Messrs. Case- 
bourne. He said, “ What about them?’ I said I had been told 
that a firm in Genoa, Simango and Company, had failed, owing 
Casebourne a large sum of money—I believed about £8000—and 
that in consequence Casebourne had come to grief. I also said 
that I had been informed the three principal creditors were the 
owners of the West Hartlepool Ironworks ; Dorman, Long, and 
Co.; and Fry, I’Anson and Co.; that a ship-load of girder iron, 
ready for sea, and intended for some firm—a Genoa firm—had 
at the last moment been stopped at Messrs. Dorman and Long’s 
wharf ; and that Mr. Gladstone had either gone or was going to 
Genoa to see what could be saved from the assets of the firm 
there. 

Q. You told practically what Mr. Hill had told you ?—A. Yes. 

Q. Did you hear it from other sources as well ?—A. I did. 

Q. Not from Hill; you heard it from other persons ?— 
A. Yes, from other persons. 

Q. When you made the communication you believed in the 
truth of it?—A. I had not the remotest doubt at the time. 

Mr. Wanpy : I do not ask you anything. 

Mr. Locxwoop : Now I will call Mr. Hill. 

Mr. Justice Cave: We have nothing to do with Mr. Hill, 
have we ? 

Mr. Locxwoop: No, my lord; perhaps not. Then I will 
not go any further. That is the evidence on behalf of the 
Defendants. 

Mr. Wappy: My Lord, I now propose to call several persons 
who were on ’Change that day to say that there was no such 
rumour as this abroad, as far as they know, at all. 

Mr. Justice Cave: I do not see how that affects the question 
at all. Mr. Jamieson says he told this to Head, and Head 
inquired of Anson. That is enough, surely. Mr. Jamieson 
says he told this to Mr. Head, and Head says he inquired of 
T’Anson. No amount of rumour could alter that. 

Mr. Wanpy: They say it was a current report on ’Change. 
I want to deny that; but I do not care very much about it. 

Mr. Justice Cave: That is not material. Practically the 
only question here is the amount of damages. 

Mr. Locxwoop : That isso from my point of view, my lord, 
May it please your lordship—gentlemen of the jury: I now 
come to the end of this case, which certainly has given me some 
little anxiety, because I cannot help feeling that my learned 
friend in opening this case to you did not quite represent the 
conduct of the newspaper I have the honour of appearing for in 
the light in which I think it is fairly entitled to be represented. 
Ihave already endeavoured, as far as my poor powers go, to 
vindicate the position of the paper and to put before you, not 
with any attempt at gloss or exaggeration, the course of conduct 
pursued by them from the time when this unfortunate mistake 
was made. That it was an unfortunate mistake, the newspaper, 
to their cost, know. That Mr. Head knows; and Mr. Head, I 
am sure, from the way he gave his evidence, has impressed you 
with the fact that he did what he did quite hon » and was 
actuated by nothing approaching to any improper motive ; and 
the most my learned friend can say is, that he was careless, and 
ought to have made other inquiry than he did. He had direct 
information brought to him, which my learned friend and I are 
in a position to trace. But he did not rest upon that ; he also 
had a conversation with I’Anson, which he has detailed to you, 
That conversation with I'Anson confirmed the report which he 
had heard, and on that he acted. Ifyou should think there has 
been anything reckless in the conduct of Mr. Head, or this paper, 
that is one thing. But if you think he has been merely mistaken 
and committed an act of carelessness, no doubt, but that the mis- 
take was not committed rashly or recklessly, then I trust you will 
takethat view—namely, thesecond view—and that view will affect 
the verdict which you will be called upon to give. Now one 
word with regard to the explanation given as to the trading 
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account of Mr. Ray. ‘I do not want to:make any false point 
before you, but I think that the observation made by Mr. Case- 
bourne through my learned friend gives sufficient explanation 
with regard to that. The dates there represent actual deliveries, 
when payment was made. There is one other observation I 
would also make on that ledger account, which is that it shows 
really that the trading account with Ray was a very great portion 
of the business of Casebourne and Co.; that, in fact, these five 
firms in respect to which my learned friend in opening claimed 
special dam par, Ray, the Steel Company of Scot- 
land, the Consett Iron Company, and envthan-4hah the 
total trading in 1885, the total turnover of these five firms, 
only amounted to £1600 out of a total trading of the 
firm of £46,000. Therefore, of this they have only been able 
to show any damage, or any suggested damage, in the case of 
Caspar and in the case of Ray; and no attempt was made to 
support my learned friend with regard to the Steel Company of 
Scotland, the Consett Ironworks, or the other firm the name of 
which I forget. My learned friend has limited himself to these 
two firms, and I submit, with regard to these two firms, my 
learned friend has not made out any case really for substantial 
damages. I find during the course of this case and the cross- 
examination, and from the attitude which my learned friend 
took up with regerd to Mr. Head, that evidently there was a 
feeling of soreness or my learned friend would not have cross- 
examined him in the way he did’ I do not know what the 
intention of Mr. Casebourne may be with regard to Mr. Head, 
whether he intends to bring another action against him to claim 
all this over again; but judging from the course adopted by my 
learned friend, it is evident to me that there is some intention 
of that kind; and if there is, then you know my learned friend 
is not entitled to visit all this upon the defendant newspaper if 
he has got this other shot in the locker, which was in a very 
unmistakeable way indicated by his cross-examination. I am in 
the dark with regard to what Mr. Casebourne’s intentions are, 
but probably we shall hear a declaration from Mr. Waddy that 
he has no intention, on the case of Mr. Casebourne, to bring an 
action against Mr. Head; but, however, I will watch and see 
what my learned friend has to say about it. If he does not 
make that declaration of his policy we know pretty well all the 
sin in connection with this matter ought not to be visited on 
the head of this paper, and I shall wait with interest to hear 
my learned friend announce absolutely that he has no intention 
on the part of the plaintiff whatever to bring any action against 
Mr. Head. I am not going to weary you gentlemen by address- 
ing you at any length. I have ventured, as far as I can, to 
represent the conduct of this paper in the light in which I 
think it should be regarded if it does come to be a question for 
you to assess damages. I ask you not to assess them on the 
commercial basis, which my learned friend has utterly failed to 
substantiate, but on the principle of doing temperate justice 
between the parties in this case. 

Mr. Wappy :—My lord, and gentlemen,—I have been waiting 
from the beginning of this case to the end with the greatest 
curiosity. I have had a great amount of curiosity about which 
now I do not mind unbosoming myself to you. My learned friend 
has had absolutely an undefended action to try to defend. 
What was the meaning of it? Why was it fought through from 
beginning to end, instead of the proper thing beivg done and 
some adequate compensation offered to the plaintiff and some 
proper settlement made? We claimed by that ridiculous letter 
of ours—as I dare say he thinks, and perhaps you may think— 
£10,000 damages. Of course, I do not say, gentlemen, that that 
is anything like the sum you are going to give, but what I want 
to know is this: Why did not they pay into court, if there was 
no real bond fide defence, something substantial, instead of this 
ten guineas, which is amusing. But, gentlemen, I now see 
through it. I thought we should have it out before we got 
to the end of the case, and it has been like they say the post- 
script of a young lady’s letter frequently is, that the important 
part of it is in the very tail—in the postcript. We now see that 
this action has been fought for the purpose that my learned friend 
might, if he could fight this one action, stand between the two 
stools, try and pump out of counsel on the other side a pledge 
with to Mr. Head, and so wriggle and twist out of his 
liability in some kind of fashion between the two. I now 
understand it. It has been reserved to the last, and now my 
learned friend stands here and challenges me to make a declara- 
tion which he knows I cannot make, which he knows very 
well I have no power to make, which he knows also has 
nothing on earth to do with this matter, and the only meaning 
of which, he will forgive me for saying, is that it is the only 
way to save covetous Mr. Head and these people, because it is 
all one concern to Healeys and the Heads together. I ask you, 
gentlemen, to give adequate damages and compensation now to 
my client. What I have put before you isthe moral of what my 
learned friend has said, and nothing more or less. Now let-us pass 
from that, because that was all good-humoured badinage.on his 
part, and I hope I have dealt with it in the spirit in which it 
was put forward. It is a question, as my lord said just now, of 
damages. With regard to the only suggestion that Mr. Head 
was moved by malice, when I first opened this case to you, I 
said distinctly that I alleged nothing of the sort. There is no 
malice ; but the mischief of it I repeat now, as I practically said, 
is that without a particle of malice of any sort, these newspaper 
correspondents, in order to fill up their columns, will stick in any- 
thing, and they do not care how it hurts people ; and rather 
than take the trouble to inquire whether it is true or not, they 
say, “‘ Oh, but my parcel must go off to-night!” and then they 
stick things in about people which they have not verified. It 
is important, they think, that the world should be possessed 
of the information at once-—it will not keep a week; and 
so, rather than wait a week, they will run the risk of doing 
Messrs. Casebournes irreparable damage in order that they may 
be quite sure that THe Enorvger of January, 188i, may 
enlighten the world upon the subject. Well, gentlemen, I say 
that is simply intolerable. I do not know what your opinion 
may be upon the subject. I have no right to inquire, except in 
the form of your verdict; but I venture to say that it is in- 
tolerable. Newspapers seem to think that they have some kind 
of public duty to perform. Directly a man chooses to buy a 
certain amount of type and a printing press, he immediately 
becomes “we ;” and becoming a “ we,” he thinks he has a right 
to say that Jones is about to become insolvent, or that Robinson 
is in a very bad state financially. Now, a news proprietor 
has not any right conferred upon him by Government to libel 
folks ; and if he dves do it, he is not to get off by getting an 
eloquent and learned counsel, like Mr. Lockwood, to come and 
say, “ This is an unfortunate mistake,” and make out that he is 
to be pitied as a poor newspaper proprietor. Then, says my 
learned friend, “the poor unfortunate man did all he could, as 
soon as he found out his mistake.” Yes; but what reparation 
is that? It does not put the thing right because, as Mr. Ray 
said, “I see the paper, but only occasionally.” You remember 
the letter I read—t will not read it over again—where they said 
the retractation made was such a beautiful thing that it put them 
in a better position than they were before. Now, how about 





Mr. Ray? “I see it occasionally,” he said; “I + ge to see 
that one, and not the other.” You do mischief al the first 
statement, and you never can putit right. It is all very well 
for counsel to come and say, “Oh, it was an unfortunate 
mistake, and we have done our best to rectify it.” I 
do not want you, gentlemen, to give inflamed damages 
at all, but what I want you to consider is simply the real 
mischief that has been done. My learned friend says we have 
not called all the people we might have called. We simply 
could not. In a case of this sort all we can do is to give general 
evidence, and to give one or two illustrations to show the 
that we have sustained. We have called Mr. Ray; and 
if we had called all those persons—these Flensbergs, from 
wherever they may come, or these Elsinore people—and if we 
had got people from Holland and Germany, a nice little bill of 
costs there would have been, and we should have been very 
properly told that we had been running up costs in the most 
i ul way, which would have to be paid by the defendant. 
What we have done, gentlemen, is to put before you general 
evidence. We have given you only illustrative cases, because in 
point of fact it is quite impossible for these two men to tell you 
the damage which has been done, or which may be done, by it. 
You start a tale of this sort running, and you can never catch 
it again; you start a mischief of this sort once rolling, and you 
can never thoroughly stop it. I give them credit for doing the 
best can, but they cannot stop it. It has been said, give 
a lie an hour’s start, and it will run round the world before 
you can catch it. That is invariably'the rule. It is so with 
things of this sort; they give it a week’s start. It must go off 
that week; and it was Mr. Head’s earnest desire to give ita 
week's start. He succeeded, and the mischief has been done. 
Now, gentlemen, with regard to figures, Iam bound to say that 
Mr. McInlay did not give us the beneficial result which we 
might have expected from an accountant. But when we 
got the clerk in the box, who was more conversant with the 
way in which the books were kept, there was no difficulty. Now 
what do we say? Asa matter of fact, no reason has been sug- 
gested for this falling off in the business, except the one accusa- 
tion. Mr. Ray was called, and you heard what Mr. Ray said. I 
called Mr. Hardy, and I read you Mr. Hardy's letter. I put it 
to you, gentlemen, and no doubt many of you may be men of 
business, how would you like to read a letter from a customer 
telling you that, although he had been dealing with you for a 
long number of years at certain periods, he now regretted—they 
always do regret it, I believe, very much—to say he could not 
give you the usual three months’ credit or take your bills; but 
he would trouble you on every occasion to “down with the 
dust.” That is not a nice sort of thing, and it is a damaging 
thing, and you do not get over a thing of that sort in a hurry. 
Says my learned friend, “ Afterwards you saw the retracta- 
tion.” There is no retractation in it. “Yes,” says Mr. Ray. 
Gentlemen, I do not care to split hairs in the matter. 
* Do you think that makes it up to me? You tell me that 
John Jones is going to be bankrupt, and you let all the world 
know it, and you tell me the next week that he is not going 
to be.” Do you think, gentlemen, that that improves his 
position ? No, and therefore from him afterwards I will have 
cash. The plaintiffs tell you that they believe they have been 
damaged to the extent of 90 per cent. of their business, That 
may be an exaggerated view which they naturally took of their 
own case and their own injuries ; but, gentlemen, figures can- 
not lie. In the first four months of 1885—the time fixed by 
my learned friend, and I have given those figures simply because 
he fixed that time himself—the contracts made were £10,000, 
and in the first four months of the next year they were £3000. 
That is a difference of £7000 in the work done. That is strongly 
indicative of the damage that wasdone. Now, gentlemen, I will 
not occupy you more than two or three minutes longer. It is 
not a fact that the whole of the work was done in one or two 
contracts. £4000 out of £6000 was done in small contracts, 
which appear in the invoice book which is here. There have 
been no large contracts since. Now look at the im ce of 
that case, you can judge of that for yourself. Am I not right in 
this? I ask you as men of business the meaning of that. 
As to the small contracts, the cash, those continued to some 
extent, though not entirely, but the larger matters, the 
matters of credit, those are gone. My learned friend then puts 
in all the turnover. That is not the question, because if the 
contract was made before this rumour or libel began, if that 
had been the case, then one easily could understand that the 
business must nevertheless go on, and the turnover does not 
give us the slightest information. The question is what fresh 
contracts did people choose to make with them, and the answer 
is what I have given you. Gentlemen, I will not weary you 
further. The only further observation I will make is this—I 
cannot help thinking that if it was intended to bring anybody 
here to show that they had taken ordinary and common care, 
in that view it was no use to bring Mr Jameson. Why did 
not they bring Mr. I’Anson? We might have got the truth from 
him ; there was Dorman, Long, and Co., the truth might have 
been got from them ; Gladstone and his firm, the West Hartle- 
pool Company, it might have been got from them; or best of 
all, Casebournes, it might have been got from them. From 
whom did he inquire? From I’Anson, he says. He supports his 
evidence by Jameson; that he thought it desirable to do, but 
he does not bring I’Anson, the person who, he says, confirms it, 
and I should like to have heard from Mr. I’Anson’s own lips the 
words he would speak to, for we had three different accounts 
given of it. There the matter rests. I do not care to throw 
any discredit on Mr. Head further than that of carelessness, 
which is acknowledged on his behalf, and I must say carelessness 
not only in the way of hurry, but as to the welfare of other 
people; and I do say, gentlemen, that I have shown here a 
damage so large and so substantial—which we cannot prove to 
@ penny, @ shilling, or a pound—a damage which may go on in 
the future, that I venture to suggest that you will give substan- 
tial damages, not absurd inflammatory Senge to my client 
for the injury which has been done him. 


Summine Up. 


Mr. Justice Cave : Gentlemen of the Jury,—This is an action 
for libel, in respect of which the defendants have paid ten 
guineas into court, and have pleaded that that was sufficient. I 
do not suppose Iam doing them any injustice in telling you 
that there is very little doubt that it is not regarded at all as 
being a satisfaction, and that it will be for you to say how much 
more the plaintiffs ought to have. Now it was said, Why not 
pay a larger amount into court at once? We lawyers all under- 
stand why that is not done. Whatever amount you pey into 
court, a jury will always give more ; that is an invariable rule, 
and if you want to get at their real view of what the damages 
should be, pay a small amount in, and leave them to say what 
more there should be. That is regarded as arule by all lawyers, 
and you may take that as amounting to an invitation to you 
to fix what you consider the fair and proper sum under all 
the circumstances. Now what should thedamages be? In the 
first place, undoubtedly it is clear that the plaintiffs ought to 





recover whatever they have actually sustained—all 


damage 
damage they should undoubtedly recover. 


pecuniary What 
that is it is difficult tosay. Probably you are much better 
judges of that than Iam. We had books produced, and 


divers witnesses put in the box with reference to that. Now 
Mr. MclInlay, the accountant who was called, undoubtedly did 
not give us very much information. I rather think the 
matters which he was called on to prove did not really lie 
within the scope of an accountant’s duties at all. The real 
person to tell us that was Mr. Foster, the clerk, and, really, all 
that Mr. McInlay did do, and could do, might have been done 
ectly well by any clerk who was capable of dealing with 
res, and really he was called more to give a sort of dignity to 
the case than anything else. You must look substantially at what 
Mr. Casebourne ~ «i in the matter. In the first place, what is 
the damage which would naturally follow? You know that 
much better than I do, because you are business men; but one 
would say the first and natural damage would be loss of credit. 
If Casebourne and Co. had been able before to deal on terms of 
credit, when people heard they had failed, even although this 
was corrected subsequently, showing that all my 4 had done was 
to make a bad debt, what persons dealing with them would do, 
would be to limit the terms of their credit—either refuse to 
give them credit altogether, considerably diminish the amount 
of credit given them, or require security of some kind. There- 
fore, that is one thing which would happen to them, and it 
would be accompanied of course by some amount of annoyance 
when they came on ’Change and to meet the people with 
whom they were accustomed to deal. Now loss of credit may 
probably go on and extend further ; extend, that is to say, to 
actual loss of business, and that will depend, to some extent, on 
the position in which the firm happen to be. If the firm, of 
whom this statement is made, is a peculiarly strong, wealthy 
firm, it may not inconvenience them ; it would be a great annoy- 
ance, nothing more—they would be compelled to pay cash 
instead of credit. On the other hand, if the firm was not a very 
strong firm, and especially if they had recently met with a very 
serious loss, the being compelled to pay cash may render it 
necessary for them to draw in their dealings, and in that way 
would be an actual business loss. With reference to the actual 
business loss here, some figures are given us by Mr. Foster 
to the effect that the sales in 1885 were for the first four 
months £10,000, and those of the first four months 
of 1886, £3000. If one could take that as being a sum 
which one could justly calculate on, you would have to consider 
what the loss of profit was that that loss of business repre- 
sented. It seems to me you cannot quite deal with that on that 
footing; for this reason: that these transactions in which Messrs. 
Casebourne and Co. engage are not transactions of so small and 
numerous a character as to make four months a good average. 
Where traneactions are small and numerous, of course four 
months would be a fair time for an —— but if the trans- 
actions are few and large, then, of course, four months is hardly 
a sufficient time to get a really satisfactory average. I illustrate 
it for instance in this way. During the last month before 
January the 8th, there was only one transaction (I am speaking 
now of large sales of iron and steel), and during the first four 
months in 1885 there were only three which amounted to the 
larger portion of that £10,000. I do not know that we have 
been told exactly what they were during the first four months 
of 1886 ; but there again it is tolerably obvious that a large 
transaction on May the Ist, or in the early part of May, would 
seriously affect the average. There are Morte enough trans- 
actions to get at an average, so that you must exercise some 
discretion in dealing with those figures—how you should deal 
with them you will know better than I do. ese are merely 
matters that occur to me that you will give effect to or disregard 
according as you may, from your superior knowledge of business, 
think they are, or are not, worthy of consideration. So much 
on that part of the case—as well as you can get at it you should 
give Casebourne the damages he has actually sustained in conse- 
quence of the publication of this libel. Then, gentlemen, there is a 
second head of damages which you may or may not take into con- 
sideration, according to the circumstances of the case, that is what is 
called exemplary damages. In a case of libel, in a case of slander, 
in acase of assault, and divers other cases of that kind, juries are 
not confined to the actual damages sustained, they have a right 
to take other matters into their consideration as well, and have 
a right to consider the whole of the circumstances under which 
the injury is inflicted; and, undoubtedly, if the injury is 
inflicted attended with remarks of insolence and contempt, and 
things of that kind, a jury may make exemplary damages the 
greater part of the damages awarded. Now therefore, gentle- 
men, I must say a few words to you with reference to what has 
taken place here. Under what circumstances has the libel been 
inserted in the paper, and what has been done since? We have 
got Mr. Head’s account of what took place, and certainly—I 
agree it is a question entirely for you—it seems to me what Mr. 
Head did hardly justifies the whole of the remarks made on the 
subject by the learned counsel for the plaintiff. This is how the 
matter stands. On the 29th of December Messrs, Casebourne 
and Co. had written to Messrs. I'Anson and Co. in these terms :— 
“We very much regret to inform you that, owing to a heavy 
loss, we are unable to meet our en ents. Our creditors are 
only viz., Messrs. Dorman, Long, and Co., Middlesbrough ; 
the owners of the West Hartlepool Ironworks; and Messrs. 
Fry, I’Anson, and Co., Darlington. As we wish to lay a state- 
ment of our affairs before you, we shall feel greatly obliged if 
you will meet at the offices of Messrs, Dorman, Long, and Co.,” 
and so on. Now, that letter it appears was sent to I’Anson 
and Go., and, understand, to them only; but everybody 
knows that if you tell a second person anything in the 
nature of a secret, why, it is more or less at the mercy 
of the world. People do not, as a rule, keep other people’s 
secrets, and therefore there always is some danger of the thing 
coming out. Under those circumstances, it seems as early as 
the 2nd December Mr. Jameson said he heard it from Mr. Hill, 
and when he got on ’Change at Middlesbrough, on the 5th 
January, he told Head about it. Now, Head rma 
I went and saw Mr. I’Anson. So far, he was right. Undou ly, 
he was bound not to take the statement of Jamieson, who was 
not a creditor, but to go to head-quarters, if he could, and ascer- 
tain if it was true or not before venturing on publishing it. 
Now, of course, I am dealing only with the question how far his 
conduct was excusable; it does not justify it. Nothing will 
justify you publishing what is untrue, but the circumstances 
under which it is published may to a greater or less extent 
excuse what has been done. He goes to I’'Anson and gets from 
T’Anson an account which substantially confirms what Jamieson 
had told him, and led him to send this paragraph off to the paper. 
Now, then, it is said he ought further to have gone to Case- 
bourne and Co. No doubt that would have been the proper 
course to have taken, and if he had gone to Casebourne and Co. 
before making this announcement, the announcement would 
never have appeared, and THe EncingeR would not now be 
called on to pay damages for its having appeared. He did not 
do that. He rested satisfied with the statement of Jameson 
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and I’Anson, and although more prudence would have saved his 
principals altogether, yet it is for you to say whether they ought 
to be visited, and to what extent, if any, with the payment of 
exemplary damages, because he did not take the further step of 
consulting Messrs. Casebourne and Co, Next we come to 
this: the letter is sent off on the 6th, and on the 8th 
of January it is published. Then on the 11th of January 
Mr. Parrington, the solicitor to the plaintiff, writes a 
letter in which he states that he has been consulted by the 
plaintiffs about these statements which he is instructed to say 
are untrue, Messrs, Casebourne and Co. have not failed; they 
made a bad debt, and the vessel you mention was Nog ge by 
them by an injunction obtained at their instance from Hig! 
Court. “ Ny clients having large business connections both in 
England and on the Continent, I need hardly say that such 
statements as these, disseminated as they will be through the 
English and continental press, are calculated to do them 
immense harm,” Then they ask for damages. To that there is 
an answer on the 18th January in which “ The Editor of Tus 
EncIngeR presents his compliments to Mr, Parrington, and 
acknowledges receipt of his letter of the 11th inst. editor 
regrets exceedingly the statement referred to, which upon 
inquiry he finds from his local correspondent to have been 
written under a misapprehension of the facts. It seems that 
Messrs. Casebournes’ affairs were a matter of common conversa- 
tion on "Change in consequence of the firm having taken some 
of their more considerable creditors into their confidence. The 
editor repeats that he very much regrets the occurrence, and 
will, of course, be glad to give equal publicity to a contradiction 
of the re He pro to insert in a prominent place in 
this week’s issue a statement in the form enclosed, if approved 
by Mr, Parrington’s clients, and doubtless with this tion 
essrs. Casebourne and Co. will be satisfied. The editor would 
ask for a reply by telegraph.” Then comes the correction. Now, 
of course, I am not for a moment surprised that the plaintiffs 
were not satisfied with that reparation, because, as I have had 
already occasion to observe once before these assizes, it is not a 
sufficient reparation, or anything like a sufficient reparation, if a 
libel has been inserted in a newspaper, to insert thereupon 
a contradiction, and suppose that puts an end to the matter; 
it does not, and ought not, to put an end to the matter, 
and for many reasons. In the first place where a para- 
graph ap reflecting upon anybody, there is a sort 
of natural love of scandal in the human race, and people 
read it, and go about, and when they meet anybody say, “ Have 
you heard that terrible thing that has happened to Casebournes, 
they have stopped payment ;” and so it gets spread about in all 
quarters ; and when, next week, the correction appears, do you 
think that any of these people who went about telling the 
failure would tell the correction. Not at all; they would leave 
that to take care of itself. It is in that way the mischief is 
done, and reparation by contradiction is childish—it is no repa- 
ration atall. Then with regard to the contradiction which was 
inserted, something was said about its not improving the matter. 
I must say I do not see any particular harm in the correction 
itself. It is in these terms:—“ We regret very much the state- 
ment made in the letter of our North of England correspondent 
which appeared in our last impression to the effect that Messrs. 
G. E. Casebourne and Co., of West Hartlepool, had failed. It 
appears that a large foreign customer of that firm had stop; 
payment, but we are informed that Messrs. Casebourne and Co., 
beyond being sufferers by the loss, are not affected in their 
business, and that the steamship, to which reference was made, 
was not stopped by a creditor, but by Messrs. Casebourne them- 
selves. We repeat our expression of regret that the passage in 
question should have appeared in our columns.” The substance 
of that was actually furnished by Mr. Parringtun's letter, and I 
can very well understand what took place. Mr. Parrington says 
in reply: “‘ Must leave it to your discretion what you publish by 
way of retractation; cannot accept it as reparation forso seriousan 
injury.” Now I must say I think if they were going to say that the 
actual of the correction would make the matter worse, 
that they should have said so, and said we object to that form 
of correction. I do not think he was called on to state what 
sort of correction would suit them, or to intimate their satis- 
faction with any proposed form of correction, because un- 
doubtedly if they had done that it might have been said when 
the matter came afterwards before a jury, “ You come here and 
complain that we have not done what we ought to have done, 
you actually yourself settled the form of the paragraph to be 
inserted in correction.” Ido not think a person who is libelled is 
called on to do that, and he may fairly do what was done in this 
case; say you have published a libel, I must leave you to insert 
what correction you think proper, but if the correction is sub- 
mitted to them, and it does do them, as they think, a further 
injury, I think they should point that out and say at the same 
time the correction you send is, we think, calculated to injure 
us still more, and we tell you why. That seems to me to be the 
fair thing between the parties, therefore I do not think there is 
any very _ ground of complaint of this proposed correction. 
Then on the 
the 20th there is another letter from Mr. Parrington after he 
had seen Mr. Head. “ Dear Sir, Mr. Head called on me yester- 
day urging the acceptance of your retractation as complete 
reparation. I could only tell him that I would submit what he 
said to my clients and take their further instructions, which I 
have done to-day. They, however, feel very strongly that they 
should have adequate pecuniary compensation, urging that at the 
time when business and credit were most essential to them to 
enable them to repair their loss, they have, though perfectly 
solvent, suffered serious loss in both through the statement in 
your paper. TI am, therefore, that I shall have no alterna- 
tive but to issue you a writ, and if you will let me know the 
names of your, solicitors I will send it to them to save any 
annoyance connected with personal service.” That seemsa very 
proper letter indeed. They were not, as I say, bound to accept the 
correction as a reparation, but at the same time I cannot 
help thinking, if they really felt there was any ground for 
complaining of the language in which the correction was to be 
inserted, they should have taken that Nis thee / of saying so. 
I rather think they felt satisfied with the correction, and that 
that is nothing more than a flourish of counsel, which you need 
not pay very much attention to. Gentlemen, that really concludes 
the co dence. The Editor writes again, in which he 
says, “ He is sorry that Messrs, Casebournes do not realise that 
the correction which a: in THs Enarnger must be of 
infinitely more value to than could the erroneous notice be 
harmful.” I have already said I think that is perfect rubbish. 
Editors must take the utmost pains and trouble to prevent 
libels Appearing in their papers, and if libels do really, notwith- 
standing their care, appear in their papers, why then they must 
pay damages, It is idle to suggest that a mere contradiction 
does away with the whole of the evil done by inserting the libel. 
I do not think, gentlemen, there are any other observations I 
need trouble you with. I have simply to ask you to say whether 
you consider ten guineas a sufficient satisfaction, and if you do 


not, then will you say how much more the plaintiffs ought to 
receive. 


15th of January the correction is inserted, and on | 





The jury retired to consider their verdict at ten minutes 
to two, and returned into court at a quarter past three, 

The Associate [Mr. WapE]: Gentlemen, have you agreed? 

The Foreman: We have, 

The Associate: Do you find for the plaintiffs or for the 
defendants ? 

The Foreman: For the plaintiffs. 

The Associate: What amount} 

The Foreman: £1500. 

Mr. Wanpy: In this case, will your lordship give me judg- 
ment and a certificate ? 

Mr. Justice Cave: Yes, 

(The damages have been paid into Court, and a motion for a 
new trial is now pending.) 








THE PHYSICAL SOCIETY. 


At the meeting of this ey on ay 22nd, Professor Balfour 
Stuart, president, in the chair, . A. Bell, J. C. Johrson, 
and James Swinburne, were elected members of the Society. 

The following communications were read:—‘‘On the Sympa- 
thetic Vibrations of Jets,” by Mr. Chichester A. Bell. It has been 
assumed hitherto that a gaseous or liquid jet vibrates under the 
influence of a limited range of tones only, effective tones being 
those which do not differ greatly in pitch from the normal or 
fr tone of the jet discovered > Lavart and Sondhauss. The 
author has found, however, that when the pressure under which a 
jet escapes is not too great, the latter is affected by all tones lower 
than the normal as well as by some above it, Changes may be 
excited in a jet of either kind by vibratory motions of the jet orifice, 
or of the fluid behind, or external to the orifice. These changes 
take the form of slight swellings and contractions, which become 
more pronounced as the fluid travels away from the orifice, and 

cause the jet to break or become discontinuous at a distance 
which depends upon the intensity of the initial disturbances. At 
any + within the continuous portion of the jet the successive 
swellings and expansions represent both the form and the relative 
intensities of vibrations impressed upon the orifice ; and the jet is 
therefore capable of reproducing very complex sounds, such as 
those of speech and music. <A vibrating jet of air does not, how- 
ever, emit sound when it plays with free air, or into the wide 
end of a tube communicating with the ear, but when it plays 
against a very small orifice in the end of a hearing tube, loud 
sounds may result. This reproduction is most intense when 
the hearing orifice is placed in the axis of the jet, just 
within the breaking point; but becomes grad fecbler 
as the hearing ori is moved towards the jet orifice, or out 
of the line of its axis. Beyond the ry pe the sounds 
from the jet at first become confused, and ly are lost. A jet 
of gas, like a liquid jet, only vibrates so as to produce its normal 
tone when it ‘strike es upon some obstacle which serves to diffuse the 
disturbances due to im: or throw them back upon the orifice. 
The vibrations of an air jet are also loudly reproduced as sound 
when it is directed against a flame below the apex of the blue 
zone. Liquid jets are but slightly sensitive to aerial sound im- 
pulses, but become highly sensitive when the jet tube is rigidly 
attached to a sound-board. The vibrations of a jet so mounted are 
best ived as sound when the stream strikes upon a rubber 
membrane tied over the end of a narrow tube which communicates 
with the ear. For accurate reproduction of speech and sounds in 
general, the jet should be at such a pressure as to respond visibly 
to a note of about 4000 vibrations per second ; and the membrane 
should be at such a distance from the orifice that the jet never 

or becomes discontinuous above its surface. The vibrations 
of very fine jets of any conducting liquid become loudly audible 
when a portion of the jet or the “‘nappe” formed when it strikes 
upon a flat surface is included in circuit with a battery and a tele- 
phone. This may be accomplished by letting the jet impinge on 
the end of an ebonite rod, through the centre of which passes a 
platinum wire. The upper end of the rod is surrounded by a short 
tube or ring of platinum, the upper margin of which forms a con- 
tinuous, slightly convex surface with the exposed end of the central 
wire and the ebonite. The wire and ring form the terminals of the 
circuit which is completed through the nappe. Distilled water 
containing 5}, of its volume of pure sulphuric acid is recommended 
as the jet liquid. The author advances a new theory to account 


for the growth of the vibratory changes in liquid and us jets. 
“On some Thermodynamical Relations,” V., by Professor 
W. Ramsay and Dr. S. Young. In Parts I. and II. of this series of 


papers it was shown that the ratio of the absolute temperatures of 
any two bodies corresponding to a given vapour pressure bears a 
simple relation to the ratio at any other pressure, which may be 
expressed by the equation R! = R+c(##-t). Where R! and R 
are the two ratios, c is a constant, and ¢! and ¢ are the tempera- 
tures of one of the two bodies. The determination by Schumann 
—Pogg. Ann. N.¥F. 12,46—of the vapours of methyl formate and 
twenty-seven homologous ethers made it possible to compare the 
vapour pressures of a number of bodies belonging to the same 
class. It was found that when the ethers were compared with 
— acetate, which was taken as the standard, in every case c= 0, 
and therefore R!=R. The temperatures Caneueetinr to the 
three pressures, 200, 760, and 1300 mm. are given by Schumann. 
Taking the mean value of R for those pressures as correct, and re- 
calculating the temperatures, the greatest difference between the 
found and the recalculated temperatures is 0 7 deg. C. The vapour 
pressures of water or any one of the ethers being accurately known, 
it is sufficient to determine the boiling point of any ether — 
to this class, in order to construct its vapour pressure curve, e 
absolute temperatures corresponding to the res 200 and 
1300 mm. for any ether are °89795¢ and 1" » where ¢ is the 
boiling point at normal in absolute temperature, 

A gridiron slide rule S Mr. nega, designed by Mr, Thacker, 
was explained by Mr, C. V. t was equivalent to a slide 
60ft. long, and ‘ormed multiplication and division with an error 
not exceeding 140,000th part. 

Specimens of safety explosives, and their results in shattering 
bh of lead, were exhibited by Mr. H. Sprengel. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, May 22nd. 

TuE anthracite coal companies of Eastern Pennsylvania are 
fighting over trade in the West and South. New England ship- 
ments are quite heavy from New York and Philadelphia. The 
production is now 110,000 tons per day. This month’s allotment 
was 2,000,000 tons, but in the month of June 2,400,000 tons will 
be mined, according to the decree of the committee which met on 
Thursday. The demand for anthracite has been steadily increas- 
ing. The Reading Compan me = the construction of 
more abundant shipping facilities to Baltimore, where it will come 
into competition with bituminous coal from the West. The Penn- 
sylvania Company is ecting facilities on the Chesapeake Bay 
whereby it can handle quantities of bituminous and anthra- 
cite for shipments to ee along the Atlantic Coast. A 
great deal of bituminous tory has been bet last year 
and this, _ Mam ae od be developed at i. yg the es 
year a grea’ o -carrying cal been and in 
q freights area little higher both on coal ra ar ing 

The manufacturing demand for fuel is steadily increasing in the 
New England and middle States. Coke shipments from the Con- 
nelsville region have increased from 10,000 to 13,000 tons per day, 
and the entire Connelsville a over 60 per cent. of 
the entire coke used in the Uni States, is running over full 


> ES steel has been slightly checked during 
the past few days, but there are reasons for saying that the com- 








pensating activity will be developed in a very short time, because 
of the patent Be on the part of builders and architects that 


deferred ions will be‘revived on June Ist. Steel rails are 
selling at dols. to 36 dols.; merchant bar, 1°75c. to 2c.; nails, 
2°10 dols. to 2°25 dols. per keg, with 2000 machines still idle in the 


West. The plate mills are veernen gpa wen ee orders. 
Locomotive works and shipy: ers are improving little 
little. Heavy car orders have been secured y—opew te 
from the trunk lines. The pipe works are still crowded wit 
orders for pipe, both wrought and cast. The textile manuf 
establishments running well considering that this is the di 
season. The boot and shoe manufacturing establishments 
pew Maze d three-quarters time, and will run full 
une . 


rE 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Ir is in pig rather than in finished iron that the market is at 

present showing most animation. The exceptionally favourable 

prices now prevailing are inducing consumers to come forward in 


some directions, and they are operating in Derbyshires, Leicester- 
—_ Northamptons, and Lincelnabices with some amount of 
om. 


are, however, whom nothi 
ward. They declare that all previous contracts have gone against 


them. 
The prices that are ruling transactions are very low, and are 
dec! to be largely profitless. Although 34s. is still quoted for 


Northampton pigs delivered, and 35s. for Derbyshires, yet Derby- 
shires are known to be selling at 32s. 6d., and Northamptons at 
hardly above 30s. Some sellers there are, however, who sternly 
decline any such — as 32s. 6d, Lincolnshire pigs are selling at 
37s. 6d. to 39s. delivered. Native forge pigs have got down very 
low, and 27s. 6d. is freely talked of. leed, some native foundry 

igs may be had at 30s. to 32s.6d. The Apedale brand of North 
Beaff ire pigs is 40s. delivered in South Staffordshire. All 
mine pigs are selling at 50s. to 55s. for hot blast sorts, while cold 
blast are 75s. to 80s. nominal. Hematites show but little move- 
ment at 50s. to 52s. 6d. delivered. 

In the sheet am, oe it is estimated that some sixteen or 
eighteen mills have either partially or wholly 55 in the 
past six months, yet the supply continues excessive. Now Messrs. 
Groucutt have re-started their Bankfield Ironworks, Bilston, the 
millmen having consented to a reduction of some 24 per cent. in 
wages, and it seems likely that other adjoining works at present 
closed will shortly be again on. Thus it seems impossible to curtail 
the supply for long together. Sheets of 20 ga are £5 15s, to 
£6; 24 gauge, £6 to £6 5s. ; and 27 gauge, £7 to £7 2s. 6d. 

The entry of new firms inte the galvanised sheet business has not 
a good effect Sood. pea g Galvanised sheets of 24 gauge, packed 
in bundles deliv to Liverpool, are quoted £9 15s. to £10 and 
upwards, according to the brand. Sheets of 26 gauge are quoted 
£11 5s., and 28 gauge £12 per ton upwards. 

The Shrubbery Steel and Iron Company, Wolverhampton, has 
now set its forges going at its new sheet works erected upon one 
of the sites formerly occupied by Messrs. E, B. Thorneycroft and 
Co. Inaiew days the mills will be in active operation, and it is 
hoped that before very long four mills will be kept running, and 


by-and-bye some 200 hands will be found employment. 
The plate trade is unimproved, and districts more favourably 
situated are taking the bu k o° the business. Tank plates are 


quoted £7 and upwards, ana boiler sorts £8 to £9, with best sorts 
going on to £10. 

Marked bars are selling at £7 12s. 6d. and £7; second-class 
branded bars, £6 ; good merchant £5 10s.; and common, £5 
down to £4 15s. Hoops are now selling at from £5 for common 
sorts up to £6 10s. for superior makes. Gas strip is abundant at 
£4 15s. upwards. 

Engineers are still being pressed for orders by representatives of 
Belgian girder houses. The continental manufacturers are evi- 
dently very unprepared to give up the business without a struggle, 
notwithstanding that Messrs. Dorman, Long, and Co. claim that 
they have now got their prices down to within 5s. per ton of the 
Belgian makers, and that the difference of 5s. is more than com- 
— in the superior ny & Belgian deliveries have recently 

delayed into this district by reason of the strikes and riots, 
and some orders have been two months in filling. Indeed, 
engineers here state that they can never rely on deliveries under a 
month if they be in lots of, say, 20 tons and upwards which are 
supplied from Belgium direct. For such lots the price of standard 
sizes, such as 10in. by 5in. and 12in. by 6in., is about £5 to £5 5s. 
per ton delivered Birmingham. If only small lots are needed 
vane out of stock in London, about £6 per ton is the figure 


charged. 

The strikes at the Trench and Stirchley Ironworks, Shropshire, 
againsta heavy reduction in have now entered on the fifteenth 
week, and there seems no pro ity of a settlement. The men 
have offered to submit the dispute to arbitration, but this the 
masters decline, and are filling up the vacancies with any men 
who may offer themselves at the reduction. The Trench Company 
has thus been enabled to restart one of the mills with outsiders, 
who have been joined by a few of the old hands. 

The constructive ironwork manufacturers are in receipt of fair 
orders for bridge purposes, and girder sections for new large busi- 
ness establishments and several gasometer contracts are in negotia- 
tion. The heavy ironfounders have less to do on mill and forge 
work, but pillars, lamp-posts for export, telegraph cast iron sup- 
ports for foreign countries, and general castings are in moderately 
good request, The light ironfounders complain of the dearth of 
business, but considerable activity is noted in the production of 
dynamo machines, fittings, and various electric lighting and heat 
—- i 

terest is taken here in the first general meeting of Spiel’s 
Patent Petroleum Engine Company in London on Tuesday. The 
chairman, Mr. Heritage, announced that when the ey was 
formed two months ago a special license was granted to Messrs. 
Shirlaw and Co., of Birmingham, who were to make the engines, 
the company reserving power to manufacture. The board, 
however, considered it well to obtain the co-operation of Messrs. 
R. Hornsby and Sons, of Grantham. Both firms had now agreed 
to manufacture the engine under royalty, and it was believed that 
the sale would be large. The board had also made arrangements 
for placing the manufacture of the engines for South America in 
the hands of Messrs. Hornsby. This would be of great advantage 
to the company, but it had not been formed for supplying engines 
sata stl cated tae 
pany uire the mt rights of the continen 
and South eerie: re-sulling them to a subsidiary company. A 
resolution to this effect was carried. 

The strike at Messrs, Edwin Lewis and Sons’ Wrought Iron 
Tube Works, Wolverhampton, has now come to an end, the men 
having resumed upon the firm’s own terms, which was a consider- 
able reduction in wages. At other works in the Wednesbury dis- 
trict this example is now almost certain to be followed. 

If the same spirit evinced by Eliza Tinsley and Co., of Old Hill, 
near Dudley, is shown by other nail-making firms there soon may 
be an end to the disaffection of the nailors of South Staffordshire 
and East Worcestershire. Writing to the secretary of the Nail- 
makers’ Association, the firm say that they should be pleased to go 
back to the 1879 list if other nail masters would do the same. 
They have no desire to see men working at wages below the list, 
and any reductions which they had imposed were made in the last 
extremity when their competitors generally had adopted such a 
course. It is satisfactory to note that Messrs. Tinsley are extend- 
ing their nail-making business, they having acquired the works 
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oh on at Catshill, near Bromsgrove, by Messrs. Enoch Hadley 
an 


The Duke of Abercorn’s committee at South Kensington are 
industriously arranging for the entertainment of Indian and Colonial 
visitors to the Exhibition during the ensuing two or three months. 
Not only is it proposed to show them hospitality in London, but 

ents are being made for their inspection of leading pro- 
vincial towns under official auspices. Birmingham is prominent 
among the centres which it is thought the visitors would like to 
inspect, and the Duke of Abercorn has just communicated with the 
Mayor of Birmingham, inquiring whether it would be agreeable to 
his worship and the Corporation to arrange some date on which 
they would be willing to offer a reception to a party of Indian and 
colonial gentlemen, and afford them facilities for inspecting the 
objects of interest in the town. The tion have at once 
fallen in with the suggestion, and the 29th inst. has beep named as 
the day on which the visitors may be expected. 

At a meeting of the Birmingham Chamber of Commerce at the 
close of last week, an address on the silver question was delivered 
by Mr. H. R. Grenfell, ex-governor of the Bank of England. He 
attributed the prevalent depression largely to the change in the 
monetary values which had been steadily taking place since 1873, 
and advocated an international system of bi-metallism. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is again little or nothing that is really new 
to report with regard to the condition of the iron trade in this dis- 
trict, and except that perhaps the market is, if anything, rather 
weaker, the position remains un . A few of the leading 
firms seem to be making a stand against any further giving-way in 
prices, but in the open market it is difficult to say at what price 
iron could really be bought until sellers are tested by actual 
offers, The demand, however, for both pig and manufactured 
iron continues of the most meagre description, and there is very 
little business offering to really test prices. Forge proprietors, 
who are the chief users of pig iron in this district, are so short 
of work that they are not taking anything like their ordinary 


quantities, and the same remarks apply in a lesser to 
founders, whilst in many cases consumers are already iderably 
over- ht. The result is, that notwithstanding the present 


restric production, a large quantity of pig iron is being 
thrown upon the hands of makers, and although some of them 
are strong enough to hold, there are weak sellers who are driven 
to seek for orders, which buyers who happen to be in the market 
are able to place almost on their own terms. 

There was about a fair average attendance on the Manchester 
iron market on Tuesday, but business all throngh was extremely 
flat, and I could hear of no transactions of any weight either in 
pig or finished iron. For local brands of pig iron makers still 
quote 37s. to 37s. 6d., less 24, for delivery equal to Manchester, 
and they do not seem disposed to come below these figures, althovgh 
they are practically out of the market, except where they are able 
to book occasional small orders to regular customers. For one or 
two of the Lincolnshire brands a stand is also being made at about 
36s. 6d., less 24, as the minimum figure for delivery into the Man- 
chester district; but this figure is equally out of the market as a 
competing price in the face of the much lower figures at which most 
of the district brands can be bought, and there is some exceptionally 
low-priced iron at present being offered which has a weakening 
effect upon the market. Scotch and Middlesbrough irons can be 
bought here at quite as low prices as ever. 

There is perhaps, if anything, a little more business doing in 
hematites, but it is still of no weight, and prices continue very 
low. For Cumberland brands makers quote about 51s. to 52s., 
less 24, for No. 3 foundry delivered here, but local makes are to 
be got at considerably under these figures. 

In the finished iron trade the business doing continues of a hand- 
to-mouth character, with prices stationary at about £4 17s. 6d. to 
£5 per ton for bars, £5 7s. 6d. for hoops, and £6 10s. for sheets, 
delivered into the Manchester district; makers are, however, so 
badly off for work that sometimes prices are cut even below these 

to secure prompt orders. 

The reports with regard to the condition of the engineering 
trades continue very discouraging. In many cases the past winter 
has brought a more severe strain upon engineering concerns than 
has ever before been experienced, and trade still shows no sign of 
improvement. The weight of new work coming forward is 
extremely small, and the competition for it is so keen that it is 
only in very special cases that it is being secured except at 
unremunerative prices, and in all the leading branches of the 
— engineering trade, including locomotive and engine 

ilders, tool-makers and machinists, works are but indifferently 
employed. 

Of course it is only to be expected that the lighter branches of 
industry largely dependent upon the engineering trades for employ- 
ment should be feeling severely the present depression. Nut and 
bolt makers complain that orders never were so scarce, or prices 
so much cut up, as at present; and both brass-founders and iron- 
founders report that there is extremely little work giving out from 
engineers, and that for this there is an excessive competition, 
which so presses down prices that only the barest margin of profit 
is ible under the most favourable circumstances. 

essrs. Oldham and Richards, of Manchester, have patented a 
new coupling for tubes or rods. This coupling, which is of very 
simple construction, is cast in halves, and in the place of the 
parallel or diagonal slot which is used with many of the couplings, 
a slot is cut in each end transversely to the direction of the tube 
or rod. By this arrangement the liability to wear slack or pull 
asunder it is claimed is o ,» and Messrs. Oldham and 
Richards have certainly produced a coupling which is very handy 
either for connecting or disconnecting, and as it requires no delicate 
or special machinery for its manufacture, it is one which possesses 
special advantages for railway companies and contractors. 

In the coal trade there has been, with the commencement of the 
month, a levelling-down of prices in the Manchester district to the 
summer rates which were ruling at this time last year, and in 
other districts there has been some giving way in the price of round 
coals; but here and there in best slack, of which the production 
is now very small, prices have been put up about 6d. ton. ‘Lhe 
demand generally is only dull, and all classes of fuel for iron 

ing, steam, and gen trade purposes still meet with an 
extremely slow sale. At the pit mouth prices average about 8s. 6d. 
to 9s. for best coal, 6s. 9d. to 7s. 6d. seconds coal, 4s. 9d. to 5s. 6d. 
common coal, 4s, 3d. to 4s. 9d. burgy, 2s. 6d. to 3s. common slack, 
and 3s. 9d. to 4s, 3d. for the best sorts. 

The reduction ed a in the Manchester district has been 
accompanied by a reduction in the wages of the colliers of 10 per 
cent., and in the wages of day men, both underground and on the 
surface, and of the wharf men and carters, of 1s. per week. 

Barrow.—There is a quieter demand for hematite samples of pig 
iron, and the disposition on the part of buyers to place orders is 
not displayed in so marked a manner as has been the fact lately. 
The business doing in pig iron, however, is sufficiently large to give 
anticipation of a continuance of the present improved activity at 
makers’ works which is now observable. On home account a very 
fair inquiry has been experienced, while from the United States 
there is a good demand for iron ore, pig iron, and Bessemer blooms. 
Large consignments of these three articles have already been 
ordered, and it is probable they will be followed by others. It is, 
of course, impossible to expect a large trade in steel rails, because 
the prohibitive tariff, along with freight charges, put British = 
ducers out of the market. A good business can, however, be done 
in steel blooms, as they are admissible at a nominal tariff. On 
Continental account there is a poor inquiry, and on general account 
not much life is shown in the p rac for pig iron. The stocks of 

ig iron are smaller than they have been, especially in the neigh- 
urhood of Barrow. Prices are steady at undisturbed rates, 42s, 








per ton being the price for mixed numbers of yy ed, 3 iron 
netat works, prompt delivery, and 41s, for No. 3 forge or foundry 
samples. Steel ers are busy on orders for steel rails for 
Canada and elsewhere, which will find them employment for 
several months to come. Prices remain steady at about £3 15s. 
nel ton net, but buyers are asking lower prices. ese, however, 

uyers are refusing to give, and are ining for lower values 
where they can. Engineers are a employed. Ship- 
builders have booked no new orders, although some are offering. 
Iron ore is in quiet demand ; coal and coke steady. Shipping better 
employed, but freights are low. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In spite of the extraordinary depression in the colliery industry, 
another undertaking was commenced on the 31st ult. at Killa- 
marsh, a village about eight miles from Sheffield. Mr. G. T. Earle, 
accountant, Sheffield, acquired 90 acres of the minerals near Killa- 
marsh railway station, the Duke of Portland being the surface 
landlord. He has leased the coal, at £60 per acre, to Mr. G. 
Hunter, certificated manager, of Bishop Auckland who estimates 
that he has secured a seam of steam coal, 5ft. to 54ft. thick, and 
about 45 yards from the surface. On the 3lst ult. Mr. Earle per- 
formed the ceremony of turning the first sod of the shaft for what 
will — oe as “ hae Mine.” = ha rms 
were watc with much interest e villagers. It is expected 
that the pit will be at work in three months. 

On Wednesday, June 2nd, the mayor—Alderman Jno. Pye 
Smith—formally opened the new —— works for Sheffield, which 
are situate at Blackburn Meadows. The system is similar to that 
which has been in operation at Bradford since 1874. It is the 
intermittent, precipitation, and filtration system, the invention of 
Mr. C. rs C.E., who designed the works at Bradford, and has 
designed and pe y superintended the erection of the works 
and machinery at Blackburn Meadows. The buildings and the 
tanks cover 74 acres of the 23 acres purchased for sewage 
treatment. The cost of the land was £12, and the buildings. 
tanks, and machinery have cost an additional £30,000. The total 
length of new main sewers in the main drainage scheme is 
about sixteen miles, the dimensions varying from 6ft. 6in. 
diameter to 3ft. by 2ft., and the cost of the works is estimated at 
£104,716. The total expenditure on sewage works and main 

i will thus be pretty near the sum borrowed for the purpose 
—£150,000. The extent of the town area drained by the new 
sewers is about 4000 acres, and the estimated ‘age quantity o 
sewage which will be conveyed to the new works is 10,000,000 
gallons per day. The new sewers are stated to be large enough to 
provide for the wants of the town for a long period, even if it 
should increase at the extraordinary rate it has done for the last 
twenty-five years. Messrs. Wm. Bissett and Son, Sheffield, were 
the contractors for the sewage works. The main sewer works were 
divided into two contracts. The largest, including all the more 
important works, was let to Messrs, Pearson and Son, of Delahay- 
street, Westminster. Mr. Charles Gott, M.LC.E., Bradford, 
designed and carried out the main drainage scheme, as Mr. Alsing, 
C.E., did the new sewage works. 

An exhibition of gas stoves, gas engines, gas baths, &c., is being 
held at Chesterfield, under the auspices of the Chesterfield Gas 
Company, and promises to be a successful enterprise. 

At Elsecar, on Whit Tuesday, the Princess Mary, Duchess of 
Teck, is to 0; the Wentworth and District Exhibition, of which 
Earl Fitzwilliam, K.G., is president, and the Archbishop of York 
the patron. The exhibition is to consist of two classes, the first, 
workmen, and the second, amateurs, manufacturers or merchants, 
The successful exhibitors in the first will receive pecuniary prizes, 
and the second, certificates of merit. The object of the exhibition 
is to promote industrial excellence and a taste for art among the 


miners. 

Mr. Joseph Rodgers, of Selwyn Court, Richmond, Surrey, a 
director in the well-known firm of Messrs. Joseph Rodgers and 
Sons, cutlery manufacturers, Norfolk-street, Sheffield, died on the 
26th ult., and was interred at Richmond General Cemetery on the 
28th ult. Deceased, who was only 28 ( pene of age, was the eldest 
son of the late Mr. George Rodgers, and grandson of the late Mr. 
George Rodgers, one of the founders of the great cutlery firm in 
Sheffield. On his father’s death, in 1883, he took his place on the 
board of the re and assumed direction of the London house. 
Being in feeble th he went to Australia in February, 1885, 
returning in —— however, very little, if any, better for the 
voyage. In November he attended the directors’ meeting at 
Sheffield, which was the last visit he paid to the town. There are 
five directors on the board, and Mr. Rodgers’ death makes the 
second vacancy since Christmas. The four surviving directors are 
Mr. Robert Newbold, the chairman; Mr. F. Bardwell, J.P.; Mr. 
Arthur Newbold ; and Mr. M. G. Rodgers. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ENQuvtizI&s for Cleveland pig iron have been rather more numerous 
during the last few days, and the tone of the market has been a 
shade firmer. ere was not a large amount of business done at 
the market held at Middlesbrough on Tuesday last, but the returns 
showing a decided improvement in shipments during the past 
month, made both ers and merchants less despondent, and 
enco consumers to consider the advisability of covering their 
sales. ices were much steadier than they were a week ago, and 
merchants were quite firm at 29s. 44d. per ton for No. 3 g.m.b. for 
prompt delivery, and makers would not quote less than 30s. Forge 
iron is still offered at 28s. 6d. per ton, the demand being slack 
owing to the continued depression in the finished iron trade. 

“Holders of warrants are offering them at 29s. 9d. per ton, but 
buyers will not give more than 29s, 3d. to 29s. 6d.; consequently 
no sales are made. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store was on Monday last 241,273 tons, being an 
increase of 4895 tons for the week, and 19,514 tons for the month. 

Exports of pig iron from the Tees during the month of May were 
heavier than in any previous month since October, 1885, and about 
5000 tons more than in May, 1885. The quantity sent away was 
71,037 tons, Scotland, the best customer, taking 27,111 tons; 
Germany, the next best, taking 9230 4325 tons ; 
Norway and Sweden, 4069 tons; Russia, 3970 tons; Italy, 3840 
tons ; ium, 3320 tons. Shipments of manufactured iron 
and steel also show some reese, 42,820 tons having been 
sent away in May, against 35,265 tons in April. India was by far 
the best customer last month, 19,343 tons having been sent to that 
country. 

The finished iron trade is no better, there being only two or three 
works in the district which are fully and continuously employed. 
Prices are unaltered. The steel ers have orders on their books 
sufficient to last some months, but prices are miserably low. 

The meeting of the shareholders of the Consett Iron and Steel 
Company, to consider the proposals of the directors to raise 
fresh capital, and extend the cneuys operations, was held at 
Newcastle on Saturday last. Mr. e, the chairman, ied, 
and explained clearly what was intended to be done. action 
of the directors was entirely «ret te by the shareholders. The 
general confidence in this undertaking is such that the existing 
shares, which carry with them the right to purchase a proportion 
of new ones, have already advanced substantially in value. 

A new house for the use of the officers of H.M. Customs has just 
been erected and brought into use on Eston jetty. In future 
vessels entering the Tees will be able to stop there and undergo 
examination, instead of as heretofore being bound togo up to Mi 
brough in any case. This will effect a great saving of time in cases 
where the lower reaches of the river are the ultimate destination. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron warrant market, which was firmer at the 
close of the past week, has this week been vr eels, with a 
downward in prices, This is attributed, in part at least, 
to the shipments cotisiderably less than those of the pre- 


vious week, when there was some expectation that they would be 
comparatively large. The total quantity shipped was 9887 tons, 
as compared with 12,828 in the preceding week and 11,413 in the 


corresponding week of 1885. Two furnaces have been exti hed 
at the Clyde Ironworks, and one has been put in blast at Dy 
the total number now blowing being 89 as compared with 91 at 
this date last year. The week’s addition to stocks in Messrs, 
Connal and Co.’s Glasgow stores has been about 5900 tons. During 
the five months of the year now gone the total quantity added 
has been 99,624 tons. 

Business was done in the warrant market on Friday at 38s, 64d, 
cash. On Monday the tone was quiet, a small business being done 
at 38s. 6d. and 38s. 54d. Tuesday’s market was also very quiet at 
38s. 54d. to 38s. 64d. cash. Business was quiet on Wednesday, 
with little or no change in prices. To-day—Thursday—transac- 
tions took place grom 38s. 8d. to 38s. 74d. cash. 

The current values of makers’ pigs are as follow :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 42s. 6d.; No. 3, 
40s. 6d.; Col 46s. and 42s, 6d.; Langloan, 43s, 6d. and 41s. 6d.; 
Summerlee, 45s. and 41s. 6d.; Calder, 46s. and 40s, 6d.; Carn. 
broe, 42s. and 39s. 6d.; Clyde, 42s. and 39s.; Monkland, 
89s, 3d. and 36s.; Quarter, 39s. and 35s. 6d.; Govan, at Broomie: 
law, 39s, 3d. and 39s. 6d.; 


Carron, at outh, 47s. 6d. and 44s. 6d.; 
Bo'ness, 43s. 42s.; G kk, at Ardrossan, and 
| i eammame 39s. and 6d.; Dalmellington, 40s. 6d. 


8. 

The arrivals of Middlesbrough pigs at Grangemouth for the week 
were 7285 tons, inst 8165 in the preceding week, and 6473 tons 
i week of last year. 

The general manufacturing iron trades are fairly active at 
P t, with tions here and there. Locomotive builders are 
in some cases much in want of orders, but there is a e business 
doing for abroad in a variety of goods, such as sugar: ing plant, 
sewing machines, plates, sheets, and pipes. The steel nail trade is 
also very brisk, but makers complain bitterly of the low rates at 
which they are ob! to sell. It is ex that the break-up of 
the Scottish Stee] Makers’ Association will enable some houses to 
compete more successfully with outside manufacturers. 

In the coal trade there is considerable activity in the shipping 
department. The week's shipments have been 21,282 tons at 
Glasgow ; Greenock, 1286 ; Ayr, 8470; Irvine, 2825; Troon, 6286; 
Burntisland, 12,754; Leith, 1580; Bo'ness, 14,056; and Grange- 
mouth, 12,106 tons. The inland branch of the trade is quiet, and 
the prices of all sorts nominally unchanged. 

At a meeting of the Mining Institute of Scotland, held in 
Glasgow a few evenings since, Mr. Ralph Moore, her Majesty's 
Inspector of Mines, submit some notes on American mining 
machinery, in which he described certain novelties capable of 
adaptation to mining operations in this country. 

Rag J the pov aga sixteen new vessels ay g iaped from 

the Clyde shipya: wi on nquneaate Sentaee » a8 com- 

with 23 vessels of 18,927 tons in May, 1885, and 28 of 28,570 

in 1884. The output for the five months has been 57 vessels 

measuring 65,225 tons, against 96 of 78,440 in the same period of 

last year, 116,070 in 1884, and 149,949 tons in 1883. Only about a 

ird of the tonnage put into the water in the course of the month 

is made up of sailing vessels, and it is worthy of note, as showing 

the high favour in which steel is held by builders and owners, that 
about three-fourths of the entire output is of that material, 


aT 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

As stated in THE ENGINEER last week, the Bute Dock Bill has 
been piloted into smooth water. The last opposition has been 
withdrawn, and Sir W. T. Lewis scores a great success. There is, 
of course, the formation of the company and the eee | of 
capital, but upon that head there need be little distrust; and if, 
as I imagine, the linking of the two railways—the Rhymney and 
Great Western—sbould ensue, the tranquillisation that would 
follow in the local railway world would be akin to that uced 
in the mining world by the es of the sliding le. The 
railways working under one direction, and in harmony with the 
Bute Docks, would really be a grand thing. 

The reduction of wages at Dowlais, ‘a, and, in fact, all 
the steel-works of the “hills,” has been carried out. This has 
been 10 per cent., dating from June Ist, and it is felt keenly. 
There were several days of suspense, and in more than one quarter 
a strong influence existed to resist it; but from the first the mass of 
the ironworkers regarded the reduction as inevitable. The fact 
that it was almost an impossibility to get six days’ work per week, 
and that three, four, or at best five days, comprised the rule 
showed how little demand there was for rails even when prices fell 
to 70s. per ton, and hence the reasonable of the community 
have been enabled to e the remainder. 

Iam afraid that it is a long time since wages were so low at the 
ironw Common labour, a performed by the Irish, varies 
from 10s. to 13s., and the most skilled ranges from 20s. to 23s. 

The reduction has not been carried out without some few excep- 
tions. I hear that at Dowlais a number of men were paid off, and 
doubtless from there and other works there will be emigrations to 
the tin-plate districts, where better wages are sup to be 
obtainable. Trade at all the steel works continues slack and unre- 
munerative. Makers say that they cannot see any light ahead at 

t. No shipments beyond those of a very ordinary character 
Fave been . Iron ore imports have a, increased. 

The improvement in the patent fuel trade of Cardiff continues, 
and I am glad to note that a compromise has been effected between 
employers and the dock men. Large quantities have been shipped 
to India and other destinations this week. 

The coal trade remains in very similar condition to that of last 
week. Some little vitality exists in the steam, and 
small steam, and a few of the major collieries are busy. 
seen much more briskness of late in the Rhondda valley. 
Aberdare it is not so good. The drift at Pennar is to be 
stopped, and other collieries reduction is imperative, and 
lessened staffs of men certain. In the Monmouthshire district the 
average is three to four days a week, and some of the collieries are 
being worked out, rendering migration imperative. Gwerna coke 
ovens are vale coke-making is being abandoned in tho 


Rh > 

It is rather p t in these depressed days—for we are not out 
of the wood yet—to hear of new coal companies. The Cnsepilly 
Company has just been started, to acquire the Llantwit and Blac’ 
pe mo iery, in the parishes of R and Eghoysilan—capital, 

In the Ynysyfeio the working of one seam has been abandoned, 
but the men will be employed on others. 

I am unable so far to announce the successor to Mr. Wales. 
With regard to the coroner, a good man has come forward in the 

of Mr. Kleys, a barrister, nephew of the chairman of the 
Merthyr Guardians, who has claims upon the county for public and 
able services superior to any I know. 

The tin-plate trade is rather dull; buyers are wilting, hoping to 
see lower figures than 13s. for coke, and they ex with the start- 
ing of Ystalyfera extra rivalry in competition will bring this about. 
Last week’s quotations prevail, but are rather unsteady. Stocks 
are slightly on the increase at Swansea. Good business is going on 
at Newport, and I am pleased to see that coal shipments are look- 
ing up. The unusually heavy shipment of over 20,000 tons took 
place on Friday last, 
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NEW COMPANIES. 
Pa gaa ar estas have just been regis- 


Anglo-Vasco Navarro Railway Compan 
Limited. — 
tered on a ihe 26th ult. 
70,000, in £20 shares, to 
by ~ Spanish 


wih a ‘caplial of £0 of £57 
concession granted 
F poet. A for the cons and working of 
a railway from Estella to Vittoria and 
Arroniz to Lerin, The sub- 


with a ton from 
scribers are :— 


Lieut.-General od » th, 15, The Grove, 
Boltons 


J. McMillan, 5, Pay gs, Temple, ‘barrister 
J. M. de Artola, Ci Amy OE. se sas lop 
2 2 Orne, | yp — vert Pack, a hee, ad 
de Artola, 48, er 
A. Wilson, C.E., Heath Royd, Lewisham-hill .. 
W. J. Dickinson, Selhurst, Surrey, accountant . 
The board will consist of three Londen divesters 
(London Board), and three in Spain 
(Spanish Committee) ; een. fully-paid 
shares. The subscribers will —— the first 
London Board, The directors England and 
Spain will each be entitled to an annual fee of £300 
or 7500 pesetas, 


wee ee ee 





* Afinitan” Disinfectant Company, Limited. 


This company proposes to trade as manu- 
facturing chemists, and will purchase the letters 
patent No. 852, dated 7th January, 1884, granted 


to Alfred John’ Shilton, for the manufacture of a 

new disinfectant known as “‘ Affinitan.” It was 

registered on the 26th ult. with a capital of 

pre ney £1 shares, with the following as first 
rs :— 


A. J. Shilton, 40, Paradiso-street, Birmin pam, 
anal chemist “6 


. R. Buttenshaw, St. Albans, accountant - 
. E. Warren, 20, ‘Budge-row, ed Brighton 
— Dyke Railway .. ae ° 
E. B, Denton, , near Barnet ee 
W. Ralfe, la, York grove, oo aly clerk 3.2. 
ak grove, Fe -road a) 
H. G. Davies, 738, iy rte accountant . 
The number of directors is not to be less than 
= nor more than seven; the subscribers are to 
t the first; qualification, 250 shares; re- 
Ssaneeation, £600 } per annum, and also one- tenth 
of the net profits in each period in which 10 per 
cent. per annum dividend is paid. 


ee! 





Blundell's London Copper and Brass Works, 
Lim — 

This company hase the b 
of the late Thomas Blandal, engineer, copper- 
smith, brass and iron founder, carried on for many 
years at 23 and 25, West India Dock-road. It was 
registered on the 22od ult. with a capital of 
£10,000, in £10 shares, The subscribers are :— 





F. W. Shorey, 5, arn img Poplar, engineer .. 

H. Ives, 78, Canton- street, P , engineer .. 
8. Shore, 65, Grundy-street, Poplar, engineer .. 

W. J, Baker, 3, 3, Silver-terrace, Millwall, nae. 
sm: o 

H. a im yd 107, “Maimesbury-road, Bow, ac- 


1 
J. ar Goodhugh 9, Great ‘Ormond-street, Ww. C., 


io 





Cc. y < KE 90, Montpelier- road, Peckham . 


The number of directors is not to be less ass 
three nor more than five; qualification, shares of 
the nominal value of £200; the subscribers are to 
appoint the first, and act ad interim, The com- 
pany in general meeting will determine remunera- 
ior. 





Channel Islands Granite Company, Limited, 

This company proposes to acquire and work a 
quarry or quarries in Jersey or elsewhere, and to 
trade in stones, minerals, &c. It was registered 
on the 21st ult. with a capital of £60,0.0, in £1 
shares, The subscribers are :— 


Thomas Hayward Budd, 33, Bedford. fee soli- 


citor ee 1 

E. ye Budd, 39, Gloster-terrace | ee 1 
J. Hibberd, 106, Greenwood-road, Dalston |. :. 1 
: 4 J. Marr, 30, Cornford-grove, Balham 1 
1 

1 

1 


‘6 | Hilton, 88, Harmood-street, Haverstock- 
dD. &3 Hart, 15, Winchester-road, ‘South Hamp- 
8! on» oni! a) eel ee) SR) 666 100.) 68% 
W. M. Hopkin, 9, Baronet-terrace, Tottenham .. 

The number of directors is not to be less than 
two nor more than seven; the names of the first 
will appear in the company’s prospectus; the 
company in — meeting will determine re- 
muneration, Messrs, Armstrong and Co., Limited, 
of 34, Old Broad-street, are — sole agents 
for the sale of granite and other articles dealt in 
or sold by the company. 





Colchester Electric Light and Power Company, 
Limited, 
This company was registered on the 24th inst. 
with a capital of £25,000, in £10 shares, to carry 
on in ester and elsewhere in omeed hs the 
business of an electric light company in all 
branches. The subscribers are :— 


*Thos. Moy, Stanway Hall, near Colchester, mer- 

"J. Cooke Hopwood, “Lexden-road, Colchester, 

*E. Smith. & St. Mary’s Lodge, Colchester, land 
agen 

*E, J. Sanders, ” “Cambridge-road, Colchester, 


t 
E. T. Smith, Beverley- road, Col Colchester, * aolicitor 
“H, — Head-street, Colchester, land 


J. Paxman, Hythe-hill, ‘Coichester, engineer a 

The number of directors is not to be less than 
three nor more than seven; qualification, £200 in 
shares; the first are the subscribers denoted by 
an asterisk, Each director will 


ss 


entitled to £1 1s. for ev: board ta 
ae and the dl will be further entitled 
such additional remuneration as may be voted 


ion by the company in general meeting. 





Barrington Cement, Lime, and Brick Company, 
as aw ited. 

Je the 26th ult, 

with a capital uf et £100, £5 shares, to trade 








as cement, brick, and tile manufacturers and lime 
burners, ‘The subscribers are:— 


Shares. 
R. Barnes, 45, Finsbury-pavement, solicitor 


E. 0. eng, Hakone ings Raney 
o 3 4 1gs8, oe 





PEE 
BES 


. Clarke, 89, K' ve om 9 ER n 

. H. Webb, Cam 

» Cosmas 21, Finsbury- pavement, “commis 
agent 


+7 #8 08 oe - on 


Registered without special articles. 


Cooper's Patent Claastined Tube Company, 
mi 


This company proposes to manufacture glass- 
lined or pes iron or lead pipes or tubi : » and 
for such purpose will acquire and work the etters 
patent No. 4461 of the year 1878, and No. 14,356 
of the year 1884. It was registered on the 20th 
ult. with a capital of £50,000, in £5 shares, with 
the following as first subscribers :— ‘ 


General Thos, Addison, Melton, ee ee 
H. Dudley Cooper, ‘Wimpole-street .. P 
Lieut.-Col. W. Marvin, 45, Agate- -road, W 

W. Smallpiece, new 122, High a 


A. Wood, 31, » agen’ ab cea 
Cc. H. sae | » ‘Alma-road, Wandsworth, short- 


Fi Uarteright, ‘20, Leighton Park-road, Essex 
The number of directors is not to be less than 


three nor more than seven. Most of the regula- 
tions of Table A are adopted. 


=p 
= 


Er 
ee 
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Kinta Alluvial Tin Company, Limited. 
This company proposes to acquire the interest 
of Messrs, Crawford, D. Kerr, and Randall 
Howell Pye, in a concession from the Regent of 
Perak, of 204 acres 2 roods and 14 poles of land, 
in the Rasdk Valley, Kinta, and of two town sites 
in Teldk Anson, a point on the Perak River. 
Power is taken to carry on mining operations, to 
construct public works, and to erect a line or lines 
of telegraph, and to transmit and convey messages 
by the company ’s wire, and to make charges, and 
to receive payment therefor. It was registered 
on the 20th ult, with a capital of £50, 100, ai divided 
into 50,000 o: ordinary shares of £1 each, and 100 
founders’ shares of £1 each. These latter shares 
= be allotted to the founder or founders of the 
== oes ~ an agreement of the 
Toth (unregistered), and will entitle the 
holders tuneet te < to pi Maer part of one- 
tenth of the net profits as declared by the 
tors in any year, payable out of any surplus 
remaining after payment of dividends upon any 
preference shares for the time being issued. The 
subscribers are :— 


Shares, 
H. O. Jeyes, 25, Westbourre-terrace, merchant . 1 
"A. Rooke Turner, C.E., Kinta, Straits Settle- 


ent ee 
Edwin Brett, 7, “Birchin: ‘lane, stockbroker an 
A. W. Rixon, 10, Austinfriars, solicitor... 
G. Woodgate Hutchinson, 89, London-waii, ac- 
countant . eo 
Isaac Carr, 10, ‘Austinfriars, ‘clerk <: 
H. G. Saunders, % Portugalstreet, W.c., law 

stationer .. .. . 

The first directors are Mews, "Metcalfe Larken 
(local wenneus director in the Straits Settle- 
ment), H. J. H. Hogg, A. R. Turner, C.E., and 
R. H. Pye, “ae last of whom will join the board 
_ adoption of the agreement above referred 

Mr. Turner will be entitled to a remunera- 
thon of £75 per lunar month so long as he manages 
the business at Kinta; the remuneration of the 
other directors will be at the rate of £100 per 
annum each up to the time of the ordinary general 
meeting in 1887, and subsequently they will re- 
ceive such sum as the company may determine; 
qualification, for future re directors, 100 shares, 


Johore Development Cor Committee, Limited. 
This company proposes to acquire property in 
the territories of the Sultan of Johure, in the 
Malay Peninsular, for mining and other purposes, 
‘age in particular will acquire a concession granted 
4... Sultan on the | llth of March, 1886, to 
Edmund Gabbutt, H. Jenks, H. B. 
Vee, 3 Rodyk, T. Scott, and L. J. R. Glass. 
It was registered on the 26th ult. with a capital of 
£12,000, in £50 shares. The subscribers are :— 
Shares. 
*Thomas Scott, 1, been mn ng ees merchant 
*Henry Jenks, Blundellsan 
*L. J R. Glass, 1. Whittington- -avenue, merchant 
4 B. Vercoe, Keswick, engineer .. 
, 187, Evering-road, Clapton, clerk : 
*B. Rod 13, ter-square, Bayswater... .. 
*K, Gabbutt, Club Moor, Lincoln, contractor 
C. Wells, Bootle, quarry proprietor. . 
The number of directors is not to be lens than 
three nor more than seven; the first are the 
subscribers denoted by an asterisk; minimum 
remuneration, £1 1s, to each director for every 
meeting attended. 


ee ee 
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Sussex Electric Light Company, Limited. 
This company was registered on the 25th May 
with a capital of £20,000, in £5 shares, to enter 
nals at Cea electric lighting and for the 
su 0! energy for power or transmis- 
sion, The subscribers are :— ¥ 


ay Sayer, 25, Norfolk- nn Brighton, 
t, Brighton, soomuntant 


48, West-stree 

o. J. Devin an Lermepenmnrcd 

ont ene. be co ee 
fi Prin so 2, Mi Middle-street, Brighton, solicitor 
ice, “so r 
H. E. Ayres, 3 27, Stanford-avenue, Brighton aa 
Col. W. H. White, 41, Albany Villas, Brighton .. 
The number of directors is not to be less than 
three nor more than five; qualification, £250 in 
ag or stock; the subscribers will appoint the 


» engineer 


[ot ell alone “ee 


Steam Rocking Hobby-horse Company, Limited. 

Bees: ror e1e00, tn Ei a registered on the 21st ult.with 

tal of £11 in £1 shares, to introduce to the 

oa ic the latest improvements i in hobby-horses or 
roundabouts, The subscribers are:— 


Shares. 
J. P. Halstead, Sowerby puaign, carriage builder 50 
A. Porter, Dai wen, 5 


agent 
J. Rushworth, Sowerby Bridge, engineers’ pattern 


roads 


Most of the articles of Table A apply to the 
company. 








THE PATENT JOURNAL, 


Condensed from the at fad the Commissioners of 7 


Applications for Li Letters Patent. 
#8 _— ve been ecaniomaaon ” the 
ers ns the communicating party are 
pone ey in italics. 


26th May, 1836. 
= CompounD Marine Srnase Enornes, J. Howden, 


6974. Osranine Coprer FROM SOLUTIONS OF Sarta, E. 

Hunt.—(G. Thomson, Uni tes. 
6975. Strercuine, &c. Woven Fasrics, J. Hawthorn 
and J. P. Lidd iter. 

6976. Pinper’s Parent Voicano, G. Pinder, Edwin- 
stowe. 

6977. MANUFACTURE OF FERRO-MANGANESE, &, C. J. 
San , G. Bargate, and C. B, Phillips, Chester. 

6978. Tza anp Corree Pots, W. Bateman, Birming- 


m., 

6979. DousLe Sarery Broocs Fastener, F. Clews, and 
J. Argyle, Birmingham. 

6980. Drivine a H. Markus, gg re 

6981. Carpino Enornzs, F, Wilkin: — 

6982, MANUFACTURE OF CHAINS, &., Ford 1 and E. 
Ford, Birming! 

6983. ADDITIONS To WEIGHING Macurves, G. Salter, 
Birmingham. 

= TorLet Soap TaBLets, R. Jaques, Newcastle-on- 

‘yne, 

6985. Formine NalL-HoLes AND Butrons OF PaRTLY 

po oa AND Driep Tives, &c., 8. Turner, Lincoln- 


6086, SEPARATING Liquips From Soxiips, C. H. 
ner, L. Rveckner, and R. L. Roeckner, 
Tynemouth, — 


6987. Smoxinc Topacco 1n CiGARETTE Form, J. M. B. 
Baker, London. 

6988, Dyzine Corton, &c., J. Smith, Manchester. 

6989. CompouND ror WasHING, &., Purposes, A. Watt, 
Manchester. 

6990. Enpiess Rope Cuirps ror CoLuiery, &c., Pur- 
Poses, J. Beatty, Sheffield. 

6991. IncIDENCE Winpows, &c., L. Nelke, London. 

6992. MacHINES FoR CORRUGA1ING SHEET MetaL, L. L. 
Sagendorph, London. 

6993, Pacxina Conrectionery, &c., J. R. Stout, 
London. 

6994. ReaguLaTING THE FLow or OxyGEN, HYDROGEN, 
&c., Gases, A. Brin, London. 

6995. SteaM BorLers AND oTHER FuRNaAceEs, H. Thomp- 
son, London. 

6996. PNeuMatic SounDBOARDs oF Orcans, W. A. H. 
Drechsler, London. 

6997. Lamps, F. Rhind, London. 
6998. REFLECTOR Licuts FoR BAKERS’ Ovens, F. H. V. 
Houten, London. 

6999. DisTILLING Ammonia, W. C. Wren, London. 

7000. Skates, C. L. Peirce, London. 

7001. Grate Bars, I. W. Swallow, London. 

7002. Borers, J. Sephton, Halifax. 

7003. ELECTRO-MAGNET TransmitrER, A. H. Reed.—(J. 
T. Williams, United States.) 

7004. GENERATING Currents or Erectricity, R. E. B. 
Crompton, London. 

7005. LUBRICATORS, C. Adams and R. Weatherburn, 
London. 

7006. CouPLinc anp UncoupLina Rar_Lway VEHICLES, 
J. P. Waldie and W. Cook, Glasgow 

7007. CLOSING LEAKS IN SuIPs aT SEA, G. Watson, 
Glasgow. 

7008. Stee. Sieerers, W. Evans, London 

7009. ReF.Lectors, R. T. 8 , London. 

7010. Steam Enoryes, T. Snowdon, London. 

7011. HovusEHoLp Sicnats or Bett Inpicator, T. 


, Alloa. 
7012. WueeEs For Roap VeuHIc.tes, B. Brunon, 
London. 
7013. Horse Cottars, G. F. Redfern.—(@abez-Létienne, 
nee.) 


France 

7014. PortasLe Gymnastic Apparatus, G. F. Redfern. 
—-(L. J. M. Andrieu, France.) 

7015. AERIAL Locomotion, G. F. Redfern.—{J. &. 
Foster, United States.) 

7016. HeatTixc Water, L. Jardin, London. 

7017. AUTOMATIC DELIVERY of Goups on the INSERTION 
of a Comin of the Proper Denomination, H. A. 
Schlund, London. 

7018. Coverine with Fasrics Tain Buiapes or STRIPS 
of MeraL, &c , J. Dufaux and H. Mathieu, London. 

7019. Por Covers, W. CU. Nye, London. 

7020. BREECH-LOADING FrrE-arMs, F. A. Lel mann.— 
(R. 8. Chaffee, United States.) 

7021. CIGARETTE-MaKING Macuines, H. J. Haddan.— 
(J. Floyd and B. J. and P. McCrossin, United States ) 

7022, SURFACE —— Heatine, &c., APPARATUS, J. 
C. Mew .—{ J, Dietze, Germany.) 

7023. SIGNALLING by Niout, J. G. owerd, London. 

7024. Securine Hair Sprincs in COLLEts, "A. Garuner. 
—(#. Hunziker, United States.) 

7025. Music and like Srooxs in Cast Meat, J. B. 
Noyes, London. 

wx DISTRIBUTING Va.ves for HypRavLic MACHINES, 

A. Piat, London. 

7027. Mountine Lenses for PHoTroGRAPHIC PURPOSES, 
G. Smith, London. 

7028. E.ectric Batreries, G. F. Rose, London. 

7029. Fore-sicht Protectors for Riries, E. Harrison 
and W. J. Jeffery, London. 

7030. Grinpinc Mower Knives, R. Dutton, London. 

7031. ELectric SIGNALLING Apparatus, H. H. Lake. 
ye ee Dudley Signal Company, United 

tates. 

7032, LuBricators, H. H. Lake.—(Michigan Lubricator 
Company, United States.) 

7083. ReEL for Corron, Tureap, &., H. H. Lake — 
(J. B. T. G@ Baudouin and La Société Richard fréres, 
France.) 

7034. WearinG AppaREL, H. H. Lake.—(A. N. Loring, 
United States.) 

7035. Dieretic Compounps, J. N. Beach, London. 

7036. Beit Fasteninos, J. Walker, London. 


26th May, 1886. 
7087. Sypuon Borries, &c., W. Bruce and W. Thorne, 
Birkenhead. 


7038. CrurT Frames, E. Gibson and J, Lord, Birming- 


7089. Fasrentnc HaNpLEs to Brusues, &c., F. R. 
Baker, Birmingham. 

7040. FAasTENINGS for Goves, &c., J. Cadbury and J. 
G.R 





7041, RELEASING — Levers on Rattway VEHICLES, 
W. He 


id, 

7042. Sowina — J. W. Battershill, sen., and J. W. 
Bat ill, jun., Birmingham. 

7043, Lamp SrovE,. J. and J. Lind, Liverpool. 

7044, PoLisHInG, &c., YARN, &c., Ww. G. Bywater and 


A 

7045. FILTER PRESSES, J. B. Alliott and J. McC. ¢. 
Paton, Manchester. 

7046. Ixzectors for RAISING Liquips, &c., C. 8. Madan, 
Manchester. 

7047. Motive Power, T. Price, Brierley Hill. 

7048, Lawn Tennis Pickets, L, K. Scott, London. 

7049. ee Ice, E. de Pass.—(B. H. Fluhkr, Switzer- 


n 

7050. sInFants’, &c., Feepinac Borres, J. W. Jackson, 
Brighton. ’ 

7051. Hammock, R. C. Allan, Leicester.—19th June, 
1885. 

ba Ro.uers for Wrinarxe, &c., W. Battersby, Shef- 

7053. STEERING Gear for Fisuine Boats, &c., G. Souter, 

7054. APPARATUS to ADAPT BREECH-LOADING ORDNANCE 
for Practice with SMALL-aRM AMMUNITION, W. W. 
Urquhart, Glasgow. 

ba REMOVAL of ‘CoALsTONE, &c., W. Patterson, 

7056. LaMps, W. Taylor, London, 





7057. Racks of Carpinec Enoines, 8. Hioch wx Leecs. 
7058. Rar.way Wacow CouPLinc ARATUS, F., J. K. 


ielecki, London. 

7062. PREVENTING, &e., Prmune in Steam Borcers, R. 
Duncan, Glasgow. 

7063, Twist Lace Fasrics, J. Coxon, London. 

7064. Braces or Suspenpers, T. Baxenden, London. 

7065. ava rerr od Liquips from Souips, &., J. F 


es, 
7066. TReorcLan, A. P. Bethell, London. 
7067. Fiusaine Warter-ciosets, &c., W. Smeaton, 


London. 
a _— Warer-cLosets, &c., W. Smeaton, 
W. Smeaton, 


—s ne Warter-cLosets, &c, 

7070. ¥aseun, Mepicatep, &c., Barus, W. Smeaton, 
London. 

7071. Sanitary Commope, W. Smeaton, London. 

7072. Porato Piantina Macuives, W. Kerr, jun., 


Glasgow. 

7078. Marertat for CoLourtna Liquip, E. H. A. 
Heinke, London. 

7074. Cuains for Drivine, E. C. F. Otto, London. 

7075. Weavine TextiLe Faparics, P. M. Justice.—{W. 
Weaver, United States. 

7076. AUTOMATIC - ees for Gas Cooxine Stoves, 


port, 
7077, Course Co Commacrons for Surps’ Compasses, J. W. 


7078. Gatyasmep Inox Roorinc, 8. M. Wilmot, 
London. 

7079. Sasm Fasteners, H. Bridgen, London. 

7080. Arc Execrric Lamps, W. R. Johnston, London. 

7081. Dies, C. T. Cayley, London. 

7082. WALKING-STICKS, &c., C. Moore, London. 

7083, OXIDISING ANILINE Biack on WoveN FasrRics, 
T. R. Shillito.—(The Zittawer Maschinenfabrik and 
EBisengiesserei—friiher Alb. Riester and Co.—Germany.) 

7084. Markinc Ink Pencit or Point, J. Hickisson 
and E. E. Burnett, London. 

7085. Sprine Foupers, P. L. Allaire.—(——Faure, 
Fi 


rance. 
7086. — Venetian Buiixps, J. W. Morison, 


Lon 

7087. Covtzxo and Uncovpitryc Rartway Wacons, 
W. 8. Roe, London. 

7088. Fitters, G. F. Marshall, London. 

7089, Compressine Sanp Corks, &c., G. F. Redfern.— 
(J. N. M. Millott, France.) 

7090. Cartrivogs, T. Nordenfelt, London. 

7091. Macuines for DouBLING and TwIsTIxe Coron, 
&c., H. H. Lake.—(S. Etchells, U.S.) 


27th May, 1886. 


7092. Deprn Recister, T. A. Mase, Norwich. 

7093. SHor and SHext, J. F. Hall, Sheffield. 

7094. Cottarn and Hames, A. Baker and W. Nesbitt, 
Sheftield. 

7095. Water Fitters, E. Sarjeant, Birmingham. 

7096. VENTILATED Hawpes for Tennis Racquets, E. 
Noyes, Birmingham. 

7097. Curtinc Tones, W. B. Hinde, Birmingham. 

7098. ConnecTiInc the Enps of Drivixe Banps, &c., 
8. Ogden and E. Welsby, Manchester. 

7099. Locxs and Lartcues, J. Cadbury and J. G. 
Rollason, Birmingham. 

7100. Wepors for Doors and Winpows, J. G. Rollason, 
Birmingham. 

7101. Ficterinc MaTeRiA.s, J. C. Thresh, Manchester, 

7102. LLER for Printinc Yarns, J. Johnson, 

ow. 

7103. Grooves for DirrrRent Sizes of Stace SceNERY, 
T. Featherstone, Monkwearmouth. 

7104. Scospenpers for Umpretias, &c., G. Walker, 
Birmingham. 

7105. Sprinc Banp for Braces, &c., G. Walker, Bir- 
mingham. 

7106. SPANNER or WRENCH, G. Morris, Birmingham. 

i = Hoipers for IncaNDESCENCE Lamps, R. A. 

mith, Birmingham. 

ne. PREPARING, &c., Cops, J. Ahlstedt, Manchester. 

7109. ELECTRO TELEPHONIC Apparatus, A. A. G 
Swinton, Newcastle-on-Tyne. 

7110. PeraMBULaTOR Bopiszs, G. Wedde, Liverpool 

7111. ORNAMENTATION of BepstEaps, F. R. Bak 
Birmingham. 

7112. Gas Propucers, W. 8. Sutherland, Liverpool. 

7113. W.iTaDRAWING VITIATED AIR from ENCLOSED 
Spaces, J. Westmorland, bpd og 

7114. Grapers, R. A. Stoffert an T. Dykes, Glasgow. 

7115. Soe, J. Summerscales and H. C. Longsdon, 
Hali 


ax, 
7116. Lock-nuts, A. Flamache and E. Picard, Liver- 
1. 


er, 


nin. InsuLATING MATERIAL, H. Reynolds and W. R. 
Earp, Liverpoo 

7118. Contours from ANIMATE, 
Hunter, London. 

7119. Fare Recister, J. Reid, London. 

7120. Parts of SreaM Boers, D. Midgley, London. 

7121. PaorocraPpnic Cameras, G. Lowdon, Dundee. 

7122, WaTCH-GUARD CRoss-BAR, H. T. Clarke, London. 

_— Decoration of GLass Vases, &., G. Goodyear, 

irm: 

7124. CORNICE Rrxos, W. J. Gibbons, Birmingham. 

7125. Cottinc Up Puastic SUBSTANCES, T. Williams, 
jun., London. 

7 Propucixa Empromwery Triuuuines, W. Booth, 


7127. Lamp Burners, K. Kubenik, London. 

7128. DivipeD PHorTo-miRROR, P. Stern and B.C. Le 
Moussu, London. 

7129. Extractinc and Susimane Suipnur, J. Y. 
Johnson.—{C. Dubois, France. 

7130. Workine the Screws of Coccine and RoLLine 
Mitt Rotts, L. Richards, London. 

7131. Pump, V. L. E. Miller. London, 

7132. PULVERISING, &c , MineRaLs, &c., N. Greening, 
London. 

7133. ScrEENING Lime, &c., N. Greening, London. 

7134. Cricket Bats, G. Mawer, London. 

7135. Fastenrnes for Securtne Cuarns, &c., L. Dove, 


London, 

7136. Szwrne Macutnes, W. H. Bland, London. 

7137. Propvuorne InDOLDERIVaTIVvEs, C. D. Abel.—{ The 
Farbwerke vormals Meister Lucius and Briining, 


&c., Opsects, J. 


Germany.) 

7138. Coat and Jacket Pockets, J. R. M. Mallett, 
London. 

7139, Prpg CLEANER, R. C. Annand, London. 

7140. aaa Macuings, J. H. Smith and T. Sellars, 


London. 
7141. Castine Cuan CaBizs, T. Nordenfelt, London, 
7142. ADVERTISING, H. Coste, London. 
7148. Epaine for Curtains, &c., R. Cragg and C. J. 


Cox, don. 
7144. Piste Printinc Macuings, C. Butterfield and 
H. 8. Cropper, Nottingham. 


7145. DeprLaTiInc and Presfrvinec Hives, A. H. 
Mangin, London. 

7146. Sa and ALarm Apparatus, W. 
London. 


ae GALVANIC Batreriss, E. Tuteur, London. 
48. Boots and SHors, H. H. Lake.—(W. A. Knipe 
ane G. C. Wadleigh, United States.) 
7149. Heatine Water, &c., W. T. Sugg, London. 
7150. VENTING ACCIDENTS by Breakine of Ropes 
in Mines, &c., E. Edwards.—(B. Ogier and @. 
Chauvet, France.) 
oe Ho.per for ReFiecrors and Smapes of Incan- 
ESCENT Lamps, A. L. Fyfe, London. 
7152. Cricket Bats, G. H. White, London. 
7158. HorsesHoss, M. H. Petersen, ee 
be Curtine or Separatine Coupons, D, Gestetner 
W. Binns, London. 
758. Puorocrapuic Cameras, A. 8. Newman, London. 
= ee Suutrers, A. 8. Newman, 
don, 
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7157. Prorecrinec Copper Vessets used for Sopa 
Sream Boruers, A. i r Clark.{M. Honigmann, Ger- 


MARY. 
vis Eeereunaun Boruzm, 05: 8.0:-Miait thbten. 
7159. Sarery Gerrive of Coat, &c., in Muves, J. U. 
Jackson, London. 


28th May, 1886. 
7160. Urmisinc Gurra-percua, &c., for HorsesHoxs, 


F. Grimsley, 
7161. Wrxpow Sasz, B. Ww. Whiting, Diss. 
7162. Rarmway Wixpow ConpEnsaTion NvIsaNce 
7163. HORTICULTURAL 
London, 
és Meratuic Tamsizs, C. E. Isles, 


7-65. Marcu-soxes, F. R. Baker, 

7166. Siteeve Lixxs, G. A. Brown, London. 

7167. eas Gotaean, 8. C. Smith, Halifax. 

7168. Lamp Bracket for Bicycigs, &c., F. W. Rosser, 


7169. CANDLE SHaPine wt Movtpine Macutngs, H. 
A. Biertumpfel, 
= ees of aa, G. E. Carter, Bir- 


gham. 
TTL. Are and other Pumps, J. H. Smiles, Stockton-on- 
iy non e for Horses, E. T. Hughes.—(G. L. Oscar, 


mee. 

7178. Steam Borter Furnaces, F. C. Powell, G 

7174. Treatment of Sewer and other Gases, H. 
son, London. 

7175. Nozziz, F. Moore, London. 

7176. Rotary Pumps, J. A. Wade and J. Cherry, 
London. 

7177. ELecrric Measurina Ixstruments, R. Alioth 
and Co., London. 

7178, TORPEDOES, F. H. beattie, London. 

7179. need Motion to Torpepors, F. H. Beattie 


Lon 
7180. Vatve Cock, G. Fulda, London. 
TISt. CaRRIAcEs, T. London. 
7182. Mawuracrurinc MeTauiic Tupes, J. Earle and 
London. 


G. Bourne, 
7183. Nests of Drawers, T. F. 8. Tinne, London. 
7184. Saw Sers, F. Hochuli.i—(7. Gibbons and F. Gib- 
bons, United States.) 
7185. enue Se Gaver A.arms, O. Kreter and A. Bus- 


7186. Sugar TaBiets, F. Bauder, London 
7187. Fasrenmuves for Stays, &c., H. “M. Knight, 
London. 
7188. Coverine for Bens, T. Grison, canaee. 
7. |. me eee Votraic Batrerizs, J. E. Pearce, 
on. 
7190. Srzam Generators, W. L. Wise.—({D.kema and 


Chabot, H 
7191. Smettive Iron, A. Fritschi, Lon 
7192. Carsponic Oxrpe Gas, A. Fritch Le London. 
7193. AncHors, G. C. L. Lenox, 
7194. — Hoists, P. G. B. Westmacott, New- 


7195. ote onl FP. oes London. 
= Avromatic Brak, J. Y. Johnson.—{E. V. V. de 


P. Desdouits, France.) 
7197. Gas REGULATOR, J. Stott, Lond 
= Hot-am T. Veasey. ~ 4 H. Lancaster, 


States.) 
a Powper, J. Brock and T. Minton, 


7200. PULVERISING ney . H. Coward, Bath. 
7201. REepresEwrations of Humax Benes, H. W. 


, London. 
7202. REVERBERATORY Fornaces, A. M. Clark.—(M. 
M. Bair, France. 
7208. CaLenpars for SHowrxe Days of the Wexx, &c., 
F. Loos, London. 


Sist May, 1886. 
7204. Securisc Exastic Tires in Wuert Rms, E. C. 


7209. PLayrxc upon Viotm and VioLonce.tto from 
PranorortTe Krysoarp, W. B. Wood, Horley. 
wince Roiiers of Mutes, G. 


Adwalton. 
7211. Ears of Buckets, C. 8. Brand and W. H. Harper, 


7212. Lirrosc Forsirvre, &c., from Wixpows, &c., 
Z. Cheshire, Boston. 
7213. Comnectine the Tusss of Borers, H. Lane and 
R. H. Taunton, London. 
rit Manyvracrore of Krramic TessErag, F. Gibbons, 


kmoor. 
7215. Coswectixc Taps with Leap, &c., Topss, H. 8. 
Holgate, Manchester. 
7216. Power Looms for Weavine, J. Knowles, Black- 
burn. 
7217. AUTOMATIC ee for Preventixc Back- 


LASE, 
7218. Revoivixc Caate for OnviaTixc the Dancer of 
ic, &c., Waxpows, F. H. Trow, Gloucester. 
7219, SPrxninc, &e., 
is} -in ven. 


7220. Biscurr Boxes, J. Pinder, Sheffield. 

7221. Appiyrnc Now-conpucrors of Heat to HaNDLEs 
of Tza-pots, &c., A. Worrall, Sheffield. 

7222. Heatise and VeNTILaTING APARTMENTS, W. H. 
White, Sheffield. 

7223. Brake Apparatus, &c., for Tramcars, F. 
Shorten.—(0. Kunert, German; my 

7224. Fine Escape Apparatus, W. J. Cordner, London. 

7225. Sarery AncLe SHEATH, J. Weston and ©. Robin- 
son, Henfield. 

7226. AuToMaTic SPRINKLERS, &., J. H. Lynde, Man. 
chester. 


7227. Auromatic Spruvkuers, &c., J. H. Lynde, Man- 
chester. 


7228. Gas ReTorT Furnaces, E. J. Barnfield, Halifax. 

= Tramway and Traction Locomotives, J. Magee, 
Ow. 

7 ANIFOLD COPIES < LetrerPress and other 


PRINTED TTER, 
7231. Pen, J. W. Major, Exeter. 
7232. Hopper VentiLators, E. Hatton, Manchester. 
7233. eo Grass, &c., R. E. Donovan, F. Hazlett, 


7234. Drivinc Cuars, W. Morgan, Birmingham. 

7235. Laprovine the AprEaRaNcE, &c., of Barney, R. 
Murrell, London. 

7236. Tappers employed in — for Weavine, M. 
Leach, J. Heaton, and J. Ben ford. 

7237. Printinc with 
son and H. 

7238. HotpErs for Ratiway, &e., Tickets, A. Ander- 


7239. Bots, B. G. M: Cork. 
7240, Bortox-HoLE Sewinc Macuixes, G. Browning, 
es. 

7241. Lawn-Tennis Marker, J. Bamford, Lichfield. 

= Automatic Feeprxe Morton, N. N. Haigh, Man- 
ester. 

7243. Compryep Fiurp Morive-power and Hanp 

Sreeninc Gear, C. Henderson, Glasgow. 
7244. ogg for Wixpinc Yarns, B. "A. Dobson, 


ENGRAVED OLLERS, J. Wilkix- 


7245. aed pues 4 Nets of Fish Piate Botts, 
T. P. Carswell, Lon 

7246. Four-WHEELED , ee, W. A. Hooton, 

London. 

ae. we 2, Seema Bicycte WaHEeE1s, 
Baguley, New -upon-Tyne. 

7248. Cuarrs, W. Okell, Liv. 

7249. Risinc ADJUSTABLE Swivet Szat, A. Dougill, 


— | gt cheney the Fiow of Fresn Arr into Rooms, 

Johnson and T. 8. ee en a 
78, Tetecranreus of CaRBon W. Max- 
i. well, London. : 


» J. W. Midgley, 








7252. SPEED-CONTROLLING Sprino Reouiators, G. 
Fecker and H. Boecker, London. 

7253. MIpDLINGs G. Daverio, London. 

7254. EMBROIDERING Apparatus, J. W. von Pittler, 


7255. &c., W. H. Wood, W. H. Wood, jun, 
and L. Birmingham. 
—_ Dotty Psos and Doturss, C. Yates, Derby. 
BorTizs to eee FERMENTED Liquips, T. 
en baea 
7258. Hypravuic for Gas Works, R. Good, 
London. 


7259. Gun Movuntincs for Disaprearina Guns, A. 
Noble, Newcastle-on-Tyne. 

7260, Caarmn auoahey Clay, London, 

7261. SruP-neanene ERY, &., G. C. Meynell, 


A. Koerber, Lon: 
. and I. 


Briggs, jun., 

7265. BaTH-BoILERS, inghan and C. Darrah, London, 

7266. Merratiic Recepractes for Containine, &c.. 
Hyprocarsons, C. Darrah, London. 

7267. Matrressss, T. Lohler, London. 

7268. Preventine the Destruction of Water Heat- 
tnc Apraratus by Buantna, J. Winterflood, London. 

bs Fn gH Tose with Coitxar for CaLvzs, &c., W. 


ndon. 
7270. Comprmsep DyNaMo-ELEcTRIC Macuine and 
Moror, P. W. W London. 
7271. Motive Power Enoines, F. Tentschert and C. 


Sarg. London. 
7272. Copyinc Press, G. Sonnenthal and W. Martin, 
London. 


7278. Bats for Cricket, &c., H. Richardson, London. 
ag Continurry System of Tannino, T. Brain, 


7275. Pranorortss, L. Riémhildt, London. 

7276. AgriaL Navication, E. Green, London. 

7277. DywaMo-ELEcTRIC Macuines, A. Le N. Foster 
and F. V. Andersen, London. 

7278. Trearine VeceTasLe TexTILE Mareria.s, F. 
Mollet-Fontaine, London. 

7279. Reevcator for Hien Tension Execrr'c Ccr- 
RENTs, A. H. , London. 

7230. Mountine LE Bars on Bicycres, J. Devey, 

ion. 

.~™ one, J. Marston and J. Bowers, 

7282. Pyeumatic Door Cuecxs, J. H. Jefferies, 
London. 

7283. Propuction of Mixep Azo Corours, C. A. 
Martius, London. 

— Propuction of Azo Coxours, C. A. Martius, 


on. 
7285. Treatment of Stare, &c., J. B. F. Frédureau, 


jon. 

7286. ImprecNatine Arr with Hyprocarson Vapour, 
C. D. Abel.—{@. Daimler, Germany.) 

7287. Automatic De.ivery of Conan, &c., E. Russ, 
London. 

~~ a Sroprive Leaks of Surps, &c., H. H. 0. Johow, 


7289. ae Heat, M. Immisch, London. 
7290. Sarery Woxpow Sasnes, W. Clarke. (2. Clarke, 
D. McFarlane, and J. G. Darling, Canada.) 
urlingham, H. Hailey, and T. 


7291. Hanp Rakgs, 8. B 
ron 8. F. Brenton, Lond 
ASH Fastener, W. on. 
7298. Batt Bearnsos for WoopEN Wueets, J. Hems- 
worth, Biggleswade. 








SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office official Gazette.) 


338,692. DywaMo-ELEcTRIC a 7 a B. Ball, 
New York, N.Y.—Filed April 25th, 1885. 

Claim.—{1) Ina dynamo-electric machine, the com- 
bination, with the armature and the shaft, of shoes 
| grooved faces and screws seated in said shoes 
and screwing = a sleeve upon said shaft, fibrous 
pecking oe said mn shoes 


and the in’ a di 
scribed. (2) Ina Pevnhewe any Ahn > 





Vi YR 


y 


li) 


338,737. WarTeR GavcE, o—- A, Henderson, Decatur, 
Pee poe women partial for the glass of 
bee toclgis Guiles tak adage longi- 


(338,737 


































tudinal rearward aperture, as and for the 
forth. (2) A glass for water gauges, having one vide 





transparent and exposed and the other side opaqu: 
ineased, with the ex == 


partial ap os or, 
ing for com 
of a of Soantanstee jue Lng anh 
and la' ad. sul voy See ape) 
purpose 4 ~y wpe Ina the of 
= 


Bro: 


Claim.—The combination, with a shovel or share, of 


a beam or shank composed of two parts pivotally 
(338,709) 





united, a bar or leaf spring around the rear of 
and ati ed at its ends to but springing 
away m during the eiion of its length, a 
oke secured upon the upper of the shank or 
beam, 6 ee and taking 
directly upon the fring, sul tially as lor the 
purposes hereinbefore set forth. 
ouaten. SaboT FOR HIGH-EXPLOSIVE PaoJEcTiLEs, 
— Moore, Brooklyn, N.Y.—Filed June 9th, 


Clai 1) A sabot for ectiles, consis of an 
Cin OA wah om : : rg and a 
sliding pis' 


held 

outward by com) air, substantially as 
@) In ———- ith the air-tight 

piston in 


caaing containi air, a sliding 
said coin, which pws is held outward by the com- 


338762) 





1 
\ 
‘ 
i 
\ 
\ 
: 
: 


2s 
Teno 


Y 





pressed air, and a projectile which enters the casing 
and bears against the , as set forth. (3) In com- 
t casing which has a 
orifice, a Fy acd covering said orifice, and a ng 
piston in the casing, held i by d air, 
all constituting a sabot, substantially as described. 
338,808. Se.r-piIvpixc Harvester, Henry M. Weaver, 
Mansfield, Ohio.— Filed June rd, 1884. 





Claim.—{1) The com 5 arotary binder 
arm and a knotter ed at tangles to the 
path of the binder arm, of a cord and cu’! 

ing, of and movable 
















L | Satwtasttialty co ech forthe (12) The cette, ott 

substantially as set forth. SR ay 

La binder arm, and», inofter, of ia aoe 
ly ov +, * an ou! 

extending flange located outside of the 

So Case velaieen be ° Geren ea 

the purpose set forth. (12) 





338,900 Sece-eenpend I sca eget Weaver, 
Mansfield, Ohio.— Filed August 23rd 

Claim.—{1) The combiration with a binder arm of a 

located said arm, substantially 

as set forth. (2) The combination with a binder arm 

cord receptacle located within the hub of said 





338,827. Sarery-vatve, “a8 M. Coale, Baltimore, 


Md.—Filed January 2 
















between the two a space that fa in 
communication with the blow-off M, and the 
ring carried carried. by said head and fi 
and down in said 
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THE LIVERPOOL INTERNATIONAL 
EXHIBITION. 
No, IL. 

Tue main building is now approaching something like 
order, the foreign courts are well filled and decorated, and 
the sale of bon-bons and wonderful imitation fruit made 
of soap by a Viennese firm is in full swing. The concert- 
room is finished, but is entirely undecorated, and presents 
a most barn-like appearance. The noise of hammers is 
still to be heard, but the exhibitors have done wonders in 
arranging their stands as soon as the officials gave them a 
chance of doing so. 

The architect for the Exhibition is Mr, Henry Sumners, 
F.R.LB.A., of Liverpool, and he prepared several designs 
for a wooden erection of a somewhat similar character to 
those adopted at South Kensington, but the Committee 
were anxious to have larger spans than could be advan- 

eously constructed in this manner, and to obtain the 
desired widths iron construction would have to be resorted 
to; while these designs were under consideration, Messrs. 
Simpson and Wood, of Darlaston, who had purchased the 
rincipal portion of the building used for the Antwerp 
xhibition last year, offered to erect that building at 
Liverpool. Eventually it was decided to accept their offer, 
and a contract was entered into with Messrs. Simpson an 

Wood to erect the building at Liverpool, and to leave it 
there for six months, and then to remove it, the Council 
having the option to purchase the building at the expiration 
of that period. The plan of the building has been entirely 
re-arranged by Mr. Sumners to suit the nature of the site 
and the requirements of the Exhibition, and a large sum 
of money had to be spent in building brick walls to 
the superstructure. e sleeper walls are 9in. thick at the 
top, and increase to a maximum thickness of 27in., the 
thickuess augmenting in proportion to the height of the 
walls, the greatest height being 22ft. All the walls and 
piers for the columns are pecs down to the solid, through 
the made ground and old clay pits, with which the site 
abounded, and in many cases the timbering had to be left 
in the trenches. The piers which carry the columns are 
2ft. 3in. square at the top, and increase to 3ft. 9in. square 
at a depth of 14ft.; when a solid foundation was not ob- 
tained at this depth, the remainder of the excavation was 
filled up with concrete. The excavation and brickwork 
required for the foundation formed a separate contract with 
Messrs. Holme and King, of Liverpool. The erection of 
the building was sublet by Messrs. Simpson and Wood to 
Messrs. Timmins and Pirrie, of London, and employed 
Messrs. Brown and Backhouse, of Liverpool, to execute 
the woodwork, of which there is a great quantity in the 
floor, sides, and roof, the spaces between the columns and 
the roof being covered with boarding. The sides are left 
unpainted, which give the entire structure a very unfinished 
and temporary appearance, but the roof is covered with 
zinc diamond shape plaques. The construction of the roof 
principals and columns is clearly shown by the engrav- 
ings on page 460, the principals are extremely light, and 
there was at first an almost complete absence of wind ties ; 
but a few have been added recently. 

Fig. 1, 460, represents a section through the transept 
of the building, the circular principle being pe adopted for 
the main avenue, but instead of the two side spans of 15 
metres used in the transept, spans of 25 metres have been 
placed at right angles to the main span, and thus mate- 
rially contributing to the strength of the structure and 
forming convenient bays for dividing the exhibits into 
grou Fig. 2 shows another span of 25 metres, in which 
a different form of construction is adopted. Figs. 4 and 5 
show the form of girder used to support the principals 
between the columns, Fig. 6 gives the details and scant- 
lings of the arched principal, shown also in Fig.1. The 
principal characteristic of these roofs is the almost entire 
absence of round or angle iron, flat bars and plates being 
almost exclusively employed. No doubt this facilitates con- 
struction and is economical, but the principals are very defi- 
cient in stiffness, and had to be strengthened with timber 
while in course of erection. All connections are rivetted, no 
wedges, keys, or bolts being used. The construction of the 
columns is extremely ingenious, as shown by Fig. 8, as they 
are formed simply of coled joists with two wrought iron 
clamps, A A, to tie them together, a cast iron distance piece 
being placed between them, and the whole fixed in position 
by two wooden wedges, B B, driven in between the joists 
and the cast iron distance pieces. The columns 
are secured to cast iron base-plates, which are placed 
directly on the brick piers, no stones being used, nor are 
the base-plates even bedded in cement. e quality of 
the iron used in this edifice was severely tested by the 
collapse in February, when the principals were bent and 
twisted without breaking, in a manner that proved the 
ductility of the iron; and where fractures did occur, 
through the great strains put upon the structure, they 
showed the metal to be of excellent quality. The area of 
the building is about 45,000 square xm or 9} acres, 
and the entire space age the Exhibition grounds 
and roads is nearly 35 acres. e ironwork was designed 
by M. J. F. Gaudry, and executed by the Company 
for Public Works, at Braine-le-Comte, in Belgium. 

The internal decoration of the building tes been in- 
trusted to M. Armand Gerard, of Brussels, and consists of 
casing every third column with wood, running two cornices 
along the nave, the space between them being filled with 
sham clerestory windows on painted canvas, floridly 
decorated, In front of the other columns are placed 
pedestals supporting large spears. The effect is deci- 
dedly unsatisfactory, the so-called decorations being so 
palpably a sham, and fom designed without re to 
the construction of the building; and a better effect would 
have been produced, at less cost, if the constructional iron- 
work had been suitably treated, instead of an attempt 
being made to partially conceal it. 

_ The court for machinery in motion is still at the present 
time, one month after the formal opening by the Queen, in 
& most incomplete state; the roof is not finished, and those 
| eek oy which are a to be so, admit the rain so 

lv that many of the exhibitors keep their property 


covered with tarpaulins; in fact, the engines for providing 
the electric light for the building and grounds had to work 
until quite recently under a temporary roof to protect 
them from the weather, although in a building which was 
supposed to be completed; and the Liverpool Electric 
Supply Company, which has provided a fine installation oj 
electric lighting machinery, both for its contract with 
the Exhibition Committee and also to supply those exhibi- 


and we cannot describe this installation at present for this 
reason. The floor is still incomplete, owing to the opera- 
tion in progress in connection with the steam pipes and 
shafting for supplying motive power to various me of 
the court, and has been injured in so many places by 
the heavy machinery that walking about is absolutely 
dangerous, and very few visitors penetrate the court, 


which prevails from the entrances. On Monday last 
Lady Radcliffe, the Mayoress, started the engine, but it 
was a ceremony pro formd, as it did not continue in 


the former slightly inclined, this arrangement 
short steam passages and facilitating the escape of con- 
densed water. The engine is provided with sensitive 
automatic expansion gear, so that it may readily adapt 


of the power is transmitted from this wheel by means of 
hemp ropes 2in. in diameter, these ropes running at the 
speed of 3000ft. per minute, and driving pulleys of suitable 

















tors who may desire it with the electric light, declines to 
uncover its engines until the building is weather-proof, | 


dealer’s house enabled Mr. Webb to discover the four-way 
cock, tappit rod, and ‘other things, and thus to put the 
engine together. We hope to illustrate this engine and 
the Rocket, as constructed by Mr. Webb. 

The composite carriage exhibited by the Lanca- 
shire and Yorkshire Railway Company, and made at 
the works of the company at Newton Heath, near 
Manchester, and illustrated on page 454, is 51ft. long, 
= a of four third, one poe one -_ 
u e and lavatory compartments. t is suppo 
aay six-wheeled Seiten ‘The bottom exterior part of 
the carriage is painted a rich lake, while the upper part is 
brown and relieved with gold and black lines. The 


| interior of the second and third-class compartments are 


of the ordinary construction, both of which are comfortably 
upholstered and provided with hat racks, &c. The first- 


| class compartment is, however, a new departure from the 


but content themselves with casting a glance at the chaos | 
| through a transverse 


20,5, 3; 


old principle, inasmuch as the approach to the interior is 
e, accessible from either side of 
the carriage, and by means of a sliding door at the centre 
of the passage the compartment is made easy of access, 


motion long. This engine is made by Messrs. Galloway | more private, also much less liable to draughts, &c., a 
and Sons, of Manchester, and has a high-pressure cylin- | requirement experienced in those of ordinary construction ; 
der of 15in, diameter, and a low-pressure cylinder of | besides this the interior is tastefully fitted up with light 
26in. diameter, both having a stroke of 2ft. 6in. These | polished oak and neatly upholstered with blue cloth, also 
d|cylinders are placed with the high-pressure one over | mirrorsare provided and reading or luncheon tables, which 

the low-pressure, the latter being horizontal, and | can be fixed up or down at pleasure. The first-class 
giving | lavatory compartment is approached by means of a sliding 
0 


door in the 


e, an arrangement which entirely dis- 
connects the a 


atory from the ordinary compartment, an 


| objection which is not obviated in ordinary carriages fitted 
itself to the constantly varying load which it will have to | with lavatories. Each compartment is lighted by means 
drive. The fly-wheel is 15ft. in diameter, and the whole of Pope’s gas arrangement, which has proved to be bene- 


ficial to ngers; also there are special ventilators 


_ provided, through which all foul air is excluded from the 
| Interior. 


The carriage is also fitted with the vacuum 
automatic brake, and in connection with 
this each compartment is provided with 
passenger communication to the guard, 
: which simply requires a small glass to be 
broken by means of a suspending knocker, 
and in so doing the air is admitted into the 
main pipe, thereby destroying the vacuum 
and applying the brake. 

The Lancashire and Yorkshire Railway 
Company also contributes to the history of 
travelling some very interesting models and 
drawings of carriages used on the Man- 
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main boilers. 
way type, having two furnaces 2ft. 9in. diameter, and an 
oval flue containing thirteen Galloway tubes. These three 
boilers collectively should provide an ample supply of steam 
for all purposes. 

The most complete and imposing display in the main 
avenue is that made by the London and North- Western Rail- 
way, who have sent one of Webb’s compound locomotives, 
standing upon steel permanent way of the most recent pat- 
tern, including steel sleepers. Between the rails is laid a sec- 
tion of the water-trough used forsupplying locomotives with 
water, a standard locking frame, and signals both home and 
distant, cast steel locomotive driving wheel and leading 
wheel, duplex reversing gear for compound locomotive, 
and a model of the standard 42ft. passenger saloon carriage, 
with radial arrangement of the axles at eachend. In fact, 
this stand comprises all the principal features of modern 
railway practice. 

In striking contrast to this, Mr. Webb has lent to 
the Exhibition a wooden model of the Rocket, the 
actual construction of which, when taking part in the great 
Rainhill competition, has caused so much discussion in our 
columns; and this model has been prepared by Mr. Webb 
from the best available information to represent the 
Rocket as constructed when taking part in this competition. 
The other relic of antiquity is an engine of Trevithick’s, 
made by Hazeldine and Oo., of Bridgenorth, and was_ dis- 
covered by Mr. Webb in a scrap heap at the goods yard 
at Hereford. ‘The crosshead and some other parts had 
been already broken to get out the brass bushes; but these 
have been repaired, and a subsequent search in the scrap 














LANCASHIRE AND YORKSHIRE RAILWAY BOGIE CARRIAGE. 


sizes on both sides of the engine, which give motion to| by them:—Forgin 
main shafts, running the full length of the machinery | fluid 
gallery. These shafts are being fixed below the floor, with | worth patent hydraulic forging press; this tube is 42ft. 
pulleys arranged to transmit power to various parts of the | long, 28}in. diameter, an 
gallery. Messrs. Galloway and Sons are supplying the | propeller shaft, 55ft. long, 18}in. diameter, with 10in. hole, 
whole of the steam and exhaust pipes, which also run below | collar at one end 34in. diameter. Cylinder lining with 
the floor, supplying steam to the various engines from the | internal flange for marine engine, made from a hoop of 
These boilers are three in number, each | fluid pressed steel, and enlarged to size by forging ; 
being 28ft. long, 7ft. in diameter, of the well-known Gallo- | diameter outside, 8lin.; length, 59in.; diameter inside, 





chester and Leeds Railway in 1839 and 
1842, including a model of a stage coach 
body mounted on a stiff frame on railway 
wheels, but with no spring buffers. The 
contrast between the accommodation pro- 
vided in 1842, especially for the third-class 
passengers, with the luxurious compart- 
ments of the saloon carriage of the pre- 
sent day, is very startling. 

Another historical exhibit is a pair of 
cogged wheels and rack rail used on the 
Wylam Wagon Way in 1812, cast from the 
original patterns, which are now in the pos- 
session of Messrs, Spencer and Sons, of 
Newburn Steel Works, who also send some 
original patterns for cast iron rails used 
on the early Northumbrian railways. The 
cogged wheels project beyond the ordinary 
wheels, and the rack was formed by cast- 
ing projections on the outside of the rails. 
The cast teeth of the wheels continually 
broke off, and the discovery was made that 
the engine could travel as well without 
them. 

Sir Joseph Whitworth and Co. make a 
fine display in the nave with their forgings, 
armour plates, shot, and their well-known 
measuring machines, standard uges, 
surface plates, &c., but the following 
are the most important articles shown 
for gun tube, made of Whitworth 
pressed steel, forged hollow under the Whit- 


weighs 26 tons. Hollow 


77in.; thickness, 1fin. Whitworth patent double throw 
hollow crank shaft, in two pieces, for H.M.S. Shah ; length, 
29ft. 4in.; diameter, 2lin.; throw of crank, 24in. Fourteen- 
inch air vessel, to contain the compressed air for the pro- 

ulsion of the Whitworth torpedo ; these vessels are used 

y the English Government, and are tested to a proof 
pressure of 1500]b. per square inch; length, 5ft. 6in.; 
thickness, from ‘25in. to ‘33in. Ring and plug made of 
mild fluid pressed steel. This ring was heated and shrunk 
on to the 18in. plug, and when cold was pushed out by a 
hydraulic pressure of 3200 tons, thus illustrating the 
enormous power of shrinkage; pair of Whitworth steel 
shot tubes; longitudinal section of a hollow ingot ; full size 
wood model of the City of Rome crank shaft; wrought iron 
armour plate by Sir J. Brown and Co, Sheffield, 18in. 
thick, perforated by a steel shell fired from the Whitworth 
Yin. 20-ton breech-loading gun. The shell made of Whit- 
worth steel after perforating the above plate. The above 
armour plate was placed against a steel hoop 37in. long, 
filled with hard rammed sand, behind which was placed 


| a steel and oak backing 7in. thick; this was supported by 


a cast iron plate 19ft. Gin. long, 5ft. wide, and 14in. deep, 
held in position by baulks of timber, all well bedded and 
covered with damp sand. The projectile after perforating 
the 18in. of armour passed through the sand, and then 
through the steel plate and oak backing, broke up the cast 
iron plate, and finally buried itself in the sand at a 
distance of 17ft. from the face of the target, and at a depth 
of 4ft. below the cast iron plate. Seventy-pounder shot 
after being fired. This shot was fired from the deck of 
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the Stork gunboat at Portsmouth, in October, 1858, from 
a 68-pounder cast iron gun, rifled hexagonally, and 
against a ry 0 iron plate four inches thick attached to 
the side of the Alfred ; the powder charge was 12lb. R.L.G. 
powder, and the yng 450 yards. The shot was driven 
through the plate and entered the planking of the ship’s 
side. This was the first instance of penetration against a 
4-in, armour plate with solid shot, and from it dates the 
use of steel projectiles for that purpose. 

Messrs, John Brown and Company show a _ very 
imposing exhibit skilfully put together, and surmounted 
by a fine bronze figure of A their trade mark. 
There is a furnace front plate for a marine boiler, with 
four large furnace holes, This plate has been flanged at 
one heat in a hydraulic press, capable of flanging in 
one operation the largest boiler end plates at present 
required, Next to this there is a superheater end 
plate of very unusual shape and dimensions, flanged on 
the inside and outside, On one side there is a large steel 
propeller blade, weighing 95 cwt., as made for the 
American liners, with a face as bright and clear as a 
mirror. On the other side is a furnace flue of a new 
pattern, lately invented and patented, which is expected to 
supersede the furnaces now in use. The same firm also 
show four armour plates, illustrating in a short space the 
history of armour since its commencement. There is one 
piece of wrought iron armour, which has been tested with 
the original round shots, Next a piece tested by the chilled 
cast iron pointed Palliser projectile which superseded the 
ruund shot. Then comes a piece, 24in. thick, of iron 
armour, showing the greatest thickness in which this class 
of armour has been rolled in one plate. This is supple- 
mented by a piece of the present Ellis patent steel-faced 
armour, which has been fired at by the 9-in, M.L. 
12-ton gun. In marine shafts they only show a compara- 
tively small-size thrust as their large forging press 
intended for the heaviest work of this class is not finished. 
A steel forging for a three-bladed propeller, made out of 
an ordinary square ingot without weld, will be looked upon 
as a curiosity. Besides these things there are specimens 
of 7 oe wrought steel weldless wheel. Eave’s 
patent dead weight safety valve, Garrett and Ellis’ patent 
reversible rolled steel beater, rolled steel ribbed plates for 
oil cake presses, cast steel hydraulic cylinder, Thomson’s 
patent cast steel coupling for broken shafts; locomotive 
crank axle; outside locomotive crank arm; rolled steel, 
a link, as now being supplied for the new Hammer- 
smith Bridge ; a considerable variety of steel castings; a 
weldless forged and rolled steel hoop 12ft. diameter, on 
which the figure Atlas stands. In addition to this 
exhibit, occupying a central position in the building, the 
Atlas Works have a large steel boiler plate 19ft. Gin. long 
and 10ft. wide, by jin. thick, fixed outside the building. 
It is — that this is a larger plate than any other works 
can roll, 

Two very prominent objects in the nave are the full- 
sized lifeboats contributed by the Royal National Lifeboat 
Institution and by Messrs, Forrestt and Son, of Limehouse, 
who are the builders of both boats, their own exhibit 
departing in some particulars from that built to the 
designs of the Chief Ins r of Lifeboats, the Hon. 
Captain Chetwynd, R.N. This latter boat is intended to be 
stationed at Lytham, at the mouth of the Ribble, when 
the Exhibition is closed, and will replace the existing one, 
which has rendered excellent services. 

We publish full engravings of this boat on page 459, which 
are interesting as showing the form considered to be the 
best adapted for its pu by the officials of the Life- 
boat Institution, although the boats are made of various 
sizes to suit the particular requirements of the stations to 
which they are sent. The largest class which are 
— kept afloat at stations like Ramsgate and New 
Brighton, measure 46ft. by 11ft., and one experimental 
boat, stationed at Clacton-on-Sea, has been fitted with an 
iron centre board or drop keel, which has been found to 
materially improve her sailing qualities, The dimensions 
of the boat exhibited are as follows :—Length overall, 
37ft.; beam extreme, 8ft.; depth amidships, from under- 
side of iron keel to upper side of gunwale, 4ft. 2in.; depth 
at stem and sternposts, 6ft. 10in.; the iron and wood 
keels are both din. deep. On the drawing on page 460, A 
indicates the relieving valves for clearing the deck of water, 
B scuttle for pumping water out of bilges and ventilating 
them, C water ballast tanks, D plugs in bottom for filling 
the tanks, E pumps for emptying the ballast tanks. 

This boat is built on the self-righting and self-emptying 
principle adopted by the Royal N ational Lifeboat Institu- 
tion. The skin of the hull consists of two thicknesses of 
bare din. Honduras mahogany with a layer of painted 
calico between; the two layers of plank go diagonally 
from gunwale to gunwale, one skin crossing the other, 
except at the bow and stern, where the angle at the keel 
pt sharp; here it is wn iw a oe k. = 
ordinary way, immense stren ing gai i 
system. The self-righting is effected Lene at the 
two air-cases at the ends, which support the boat if 
capsized, and the heavy iron keel, which prevents her 
remaining bottom up, and at the same time gives her 
very great lateral stability and resisting power inst 
capsizing. The weight of the iron keel varies with the 
dimensions of the boat—in boats of this class it is about 
13 cwt. The self-emptying is secured by a deck being 
laid from 2in. to 4in. above the load water-line, with six 
or eight tubes fine down through the bottom, their 
upper ends in the deck being closed from water coming 
up from below through the motion of the boat or other 
causes, by means of or Pe that open down- 
wards only, The space under the deck is filled with ve 
light w args gain beige calico ironed og cae wi 
marine glue, for the purpose of preserving the buoyanc 
of the boat if she esta with an accidents There th ea 
a series of air-cases of the same nature along each side 
from the deck to the thwarts, which also diminish mate- 
rially the space capable of containing water when a sea 
breaks into the boat ; the end cases are also divided into 
three compartments. The boat is fitted with four water- 

tanks running along the keel, to be used when in 





deep enough water to admit of immersing the boat more, 
and so giving her greater stability. Each tank is separate 
from the others, and has its own plug for running the 
water in and pump for pumping it out, either of which 
operations can be performed in one minute; the boat, if 
completely filled by a sea breaking into her, will free her- 
self in one minute. The transporting carriage is of the 
model adopted by the Institution, and forms not only a 
means of conveyance to the scene of a wreck, but also the 
best auxiliary for launching the boat on arriving there. 
The bed pole or trail is formed of two sides having rollers 
between them on which the keel of the boat rests, the 
bilge pieces resting on a pieces of the carri 
liad for that purpose. e boat is put on the carriage 
with the stern towards the shafts ; the carriage then being 
pushed into the water far enough for the boat to be afloat 
when off it, the boat is launched by means of self-detach- 
ing ropes for the purpose. To replace the boat on the 
carriage the forebed is taken away and the end of the 
trail laid on the ground, thus forming an inclined plane 
up which to draw the t. When the boat is in her 

ace on the trail the carriage is so nearly balanced that 
it is easily lifted to replace the fore-carriage. 

Messrs. Forrestt and Son, of Limehouse, the builders of 
the lifeboat contributed by the Lifeboat Institution, 
have sent the same lifeboat to Liverpool that they exhi- 
bited at the Fisheries Exhibition at South Kensington, in 
1883. In the interim Messrs, Forrestt have altered their boat 
in nearly all the particulars which then differed from the 
details of the boats built for the Institution, and there is 
now practically no difference between the two boats, 
except slight modifications in model and rig. Messrs. 
Forrestt’s boat is 34ft. long by 8ft. beam, and has the 
bilges carried well forward and aft. The iron keel, and 
also the wooden one, are made shallower and broader than 
usual, thus reducing the draught of water, which is onl 
14in. forward and 16}in. aft, with crew and gear on : 
This boat is fitted with an iron drop keel, patented by 
the builders in 1883. A capital ship’s lifeboat, shown by 
the same firm, has several good points. This boat is 
self-relieving of any water shi , and also carries water- 
ballast. Forward and aft are ion air-chambers to height 
of thwarts, the space being filled by metal cases, There 
are side cases under the deck running fore and aft. Inthe 
centre is a chamber for the water-ballast. All other parts 
under the deck are filled up by cases. Above the deck to 
height of thwarts are side buoyancy cases of metal. There 
are three tubes to relieve the water shipped from the deck. 
The water for ballast runs in through a number of holes in 
the bottom of the boat, and thus automatically is self- 
relieving and filling, as the boat is hoisted to davits or 
water borne. The boat is built of English elm. The 
same builders have also sent a fine Una boat—a dingey, 
as used in H.M.’s Navy—and models of stern-wheel 
steamers constructed by them for service in Africa and 
the Brazils, the former being transported to the Upper 
Congo in pieces weighing only 60 lb. each, with the excep- 
tion of the cylinders and one or two other parts of the 
engine. 

e only marine engine of any size that we have yet 
discovered is one made by Mr. W. B. Thomson, of the 
— Foundry, Dundee, and it contains several novelties, as 
will be seen by the engravings on page 462 and the follow- 
ing description :—It is claimed that this arrangement of 
engine, with three cylinders placed in line fore and aft, 
does not occupy more space in the vessel than the ordinary 
pair of compound engines with the slide valves placed in 
the ordinary way. This space is saved by turning all the 
valve faces to the front of the engines. The motion is 
given to these slide valves—which are perfectly balanced 
—by a shaft which can be worked by spur gear or side 
rods as desired from crank-shaft; in the case of the engine 
exhibited spur wheels are employed. These wheels, as well 
as the other parts of valve motion, can afford to be of a light 
description, owing to the slide valves requiring very little 
power to work them, and they are in no way affected by 
In pressure of steam. The valves are made a good 
working fit between the cylinder faces, and although much 
wear is impossible with this valve, still —- is made 
for readjustment by the slide valve being formed in 
halves, between which a liner can be put and the halves 
again bolted together. From the engraving it will be 
seen that only three excentrics are required for the three 
cylinders. Each of these excentrics is keyed on the valve 

t, and the reversing movement is very easily and 
quickly effected by the d-wheel which draws a small 
internal rod along inside of the hollow valve shaft; this 
internal shaft receives a partial revolving motion from a 
spiral groove cut in sleeve, on which the spur-wheel is 
fitted, and this semi-revolving motion is given to the 
hollow shaft by a cotter passing through both the tube 
and the internal rod, thus the valve shaft and the three 
excentrics are changed from the go-ahead to the go-astern 
position. Mr. Thomson has introduced an arrangement 
which is stated to be a perfect governor for this and other 
marine engines, This consists of a separate engine fitted on 
the fore end of the main engine bed plate to drive the valve 
shaft of main engines. This small engine, it will be under- 
stood, cannot be affected by the motion of the vessel or the 
motion of the waves outside the vessel, but can be regu- 
lated to any desired speed not exceeding the maximum 
speed at which the engines will run, so that the s 
of the main engine depends on the speed at which 
the governing engine is turning the valve shaft of 
the main engine. This arrangement is not new, save 
in details. It may be mentioned that there are no 
bushes fitted for the main bearing journals, but simp] 
white metal run into recesses formed in the bedplate, whic 
prevents the possibility of bushes cracking or clinging 
round the shaft in the event of heating. Thisis an experi- 
ment which will be looked on with doubt by many engineer 
trial trip of a boat 9Uft. by 20ft. by 10ft. fitted with engines 
on this principle, having cylinders 10}in. and 15in. and 
27in. by 16in. stroke, boiler pressure 1401b., it was found 
she could steam fifty miles on 11201b. of common North- 
country coal, the engines making 110 revolutions per minute, 
average speed of vessel 98 miles per hour. She had thirty 





> 


tons of coal in her bunkers at the time, which would have 
enabled her to — he — ——— coaling, which is 
a t matter for yachting or fishing purposes. 

pen Coc gro oo, of Birkenhead, send models 
of some of the steamers built by them, and an inverted 
direct-acting compound surface-condensing engine, with 
cylinders 13in. and 26in. diameter, and 18in. stroke, All 
the principal moving parts are of steel, the link-motion being 
case-hardened, and the valve spindle guided withavery sub- 
stantial tlat surface guide. They have also a smaller marine 
engine, with separate steam cylinders for working the circu- 
lating pump. This pump is combined with one of the 
columns, and the result is a very com arrangement. Two 
of Cochran’s well-known vertical boilers are exhibited, one 
of them being 6ft. in diameter and 14ft. high, and having 
400 square feet of heating surface; the other boiler is suit- 
able for asteam launch, and has the dome flanged out of one 
steel plate. An improved style of bunker door is fitted with 
knife edges, which enables it to cut its way through coals 
or other obstructions, making a water-tight joint as it 
descends. 

Messrs. Black, Hawthorn and Co. exhibit a side 
tank coal-burning locomotive engine fora metre gauge 
railway in America, for passenger and goods traffic, 
illustrated on page 458. It is of the outside 
cylinder, four wheels coupled and four-wheel swing 
bogie type, having compensating beams between the 
coupled wheels. The cylinders are 13in. diameter, 
stroke of pistons 20in., diameter of coupled wheels 
3ft. 6in., diameter of bogie wheels 1ft. 10in., distance 
from centre of bogie to centre of trailing wheels 
13ft. 63in., and total length of engine over cowcatchers 
31ft. The width of engine is 8ft. 8in., being made to 
correspond with that of the carriages. The fire-box is of 
copper, the tubes of brass, wheels of wrought iron, tires of 
best crucible steel, axles, crank-pins, piston-rods, motion 
bars, crosshead pins, and excentric sheaves of best forged 
steel. The axle-boxes are of gun-metal, those for the 
coupled axles being fitted with wedges to take up the wear 
between the guides. The brake is worked by steam in 
addition to hand, the steam pressure being regulated by a 
reducing valve. The weight of the engine in working 
order is 24 tons. The engine will pass round curves of 
165ft. radius and haul a train of 500 tons on the level at 
twenty-four miles per hour, or will take a train weighing 
74 tons up 1 in 50 at same speed. 

Steam steering gear is well represented, including the 
well-known “Steam Quartermaster” of Messrs. Higginson 
and Co., of Liverpool, who also exhibit two novelties, viz., 
the hydraulic winch and windlass for use on board 
steamers, and the hydraulic hammer, both worked by a set 
of pumps on the direct system without an accumulator. 

Considerable attention has been given to a well-executed 
model of Messrs. Hunter and English’s patent floating 
crane. The wodel represents a crane ‘built by Messrs. 
Samuda Brothers for the Tilb Docks, and launched 
about two months ago. It is capable of swinging weights 
of 50 tons through a radius of 47ft.; and we shall illustrate 
this crane in a future number. 

Messrs. John and Henry Gwynne show a pair of 10in. 
“Invincible” vertical, direct-acting, a pumping 
engines for circulating water in surface condensers, &c.; 
one 12in. horizontal, direct-acting, centrifugal salvage 
pumping engine, as supplied to the principal salvage 
associations for raising sunken and stranded ships ; and a 
collection of finished portions of engines made by them ; 
also a steam fan supplied to steamers for forced draught 
in closed stokeholes and for ventilation. 

Messrs, Adair and Co, of Neptune-street, Liverpool, 
exhibit their well-known pumps to be worked by hand or 
by windmills, intended for use either on board ship or on 
land. The construction of these pumps has been some- 
what simplified. They also show models of their fire 
engine, intended principally for use on board ship, and of 
their patent steering gear, which is provided with rubber 
buffers to relieve the hand-wheel and gear from the shock 
caused by the seas striking the rudder. 

The Coalbrookdale Company makes a very effective dis- 
play of its exhibits, which comprise Mountain’s improved 
“Coalbrook” direct-acting horizontal steam pump. The 
makers state that this pump has been specially designed to 
overcome the complications so usually met with in direct- 
acting pumps. The steam chest contains an equilibrium 
piston valve, which is the only moving part in it ; in both the 
valve and steam chest there are only two ports, and these 
being of a large area, they are not liable to get choked by 
dirt and bad oil. The piston in the steam cylinder is made 
of the same proportions, as in an ordinary steam engine, and 
not of an increased thickness, which adds weight and size 
to the steam cylinder, &c. The arrangement is, it is claimed, 
eessentially economical, as the equilibrium piston valve is 
moved half its travel by the exhaust steam before the live 
steam enters, and thus prevents any wasteful blow through 
steam; the valve is actuated upon the positive principle, of 
and is therefore not liable to stick or the pumps to refuse 
to work. There are no internal tappets or small valves, 
and no external gear of any description, with the excep- 
tion only of the starting gear. The arrangement of the 
steam and praca wot — is also — ae a 

t advantage, bo ing cast upon the cylinder 
Coed of ry cheat. This” enables the steam chest 
to be removed at any time for examination with- 
out disturbing or ‘aie any of the joints in the 
pi &c., excepting only the face to which the chest 
13 bolted. This also prevents any undue weight of pipes, 
&c., being put on the steam chest. The exhaust outlet or 
branch being kept below the steam chest allows the con- 
densed steam to drain into the exhaust pipe, and there- 
fore always keeps the steam chest dry. There is no dead 
point in this arrangement, and it is therefore impossible 
for the valve to stop before it has completed its full travel. 
In the pump exhibited the steam cylinder is 7in. diameter, 
with a piston stroke of 12in., and works a pre of the 
double-acting piston type, with a barrel 5in. diameter. It 
is fitted with india rubber disc valves, with gun-metal 
grids and guards. The bucket is made of gun-metal fitted 
with cup leathers, and the piston-rod is made of best mild 








456 


THE ENGINEER. 





JUNE 11, 1886, 











THE LIVERPOOL EXHIBITION—MODEL OF THE 


Tlbans 


Stands 6 


20. 


ssf 





Py 





SECTION THROUGH AB 


<n Nt £6 Be <f 
Archor plots | 20f* # # 
below serface 9, 

"5 ; ; ‘ 


7 


< % 
“en 
Centre of 
Focal, Plane 
e 
® 
» 
Fg he ©. Unis be 
-78 io}. 
— 
* 
» 
bs 
a {2 
.- 
° 
2 
~~ 
+ 
2ie s 
ti 2% 
SS 
‘. 
9 
@ 
+ 
: » 
A 
a BRACING OF WELL 
% 
: 
as #xVe 
a Ser 
S<Ve2 
= 
Fx%e 
2 8 2eu. 
-- es d Sets ve 
5 «72 | 
| 
° 1 
™ 244. 
Ne sor ,’ i} 
CIRCUMFERENTIAL BRACING 
- . 
o 1 i 
2 » A qe 
$ 24.4.6 : 3} 
: : 
Gute 
zs CZ 2 ~ a BRACING CONNECTION 
Ty: A Ny 
wey OE fies: KN 
MAIN RIBS 


SECTIONAL ELEVATION SHEWING 


steel. All the wearin 

of best gun-metal, a all the parts are carefully designed 
and proportioned to give ample strength for the duty 
required. The company also shows Parker and Weston’s 
patent direct-acting horizontal steam pump; this pump 
has a patented arrangement of valve gear. The steam 
chest contains two moving viz., a main valve and an 
auxiliary valve, both of the piston type, the peculiarity of 
their action being that, unlike any other patented arrange- 
ment with two valves, the main valve commences its 
travel before the auxiliary valve, and is actuated by steam 
through the ordinary puff ports. The auxiliary valve is 
then moved by the steam passing from behind the main 
valve, and travels to the end of its stroke, by this opening 
the communication between the steam cylinder and main 
chest ready for the return stroke. The arrangement of 
valves is of the positive principle, and therefore no tappets, 
small valves, or other mechanical contrivances liable to get 
out of order are required; and, owing to the certainty of 
action obtained by this gear, these pumps can, we are told, be 
worked at speeds varying from one to200strokes per minute. 
The pump exhibited has a steam cylinder 6in. diameter, 
with a piston stroke of 12in., and works a pump of the 
double-acting ram type, the diameter of the ram being 4in. 
It is fitted with india-rubber valves of the disc type, with 
gun-metal grids and guards, steel piston-rod, and is 
mounted upon a substantial bed-plate. The ram pump 
—in contrary distinction to the piston pump previously 
described, which is recommended for ordi pu 


is recommended as being most suitable where muddy or | L 4 
gritty liquids are required to be raised, as the wear and |a stroke of 6in., and the plunger is 
tear and constunt renewal of cup leathers is obviated. All | Another engine shown by the Coalbrook 





parts, such as glands, &c., are made | 





| and for pumping liquids which are injurious to iron. 


(For description see paye 457.) 



















































































quantity of water as a short-stroke pump would, it will 
not be necessary to make as many strokes per minute. 
By this means the wear-and-tear of pump valves, &c., 
as well as the loss from clearances is much diminished. 
These pumps can be made to work expansively when 
required by the addition of the improved cataract governors 
which this company supplies. This regulates the admission 
and cut-off of the steam automatically by the variation of 
the water-pressure in the water cylinder. Mountain’s 
improved registered vertical “ Positve” steam fly-wheel 
re is also shown. 


more even delivery, delivering at both its upward 
and downward strokes; it has only one suction and 
one delivery valve. In the 
cylinder is Gin. diameter with a stroke of 9in., and the 
pump plunger is 4in. Mountain’s horizontal “Positive” 


fly-wheel pump is constructed upon the sameprincipleas that | The up 
| casing into t 


last mentioned, but is made to work horizontally, and, in 


the case of the one exhibited, is arranged especially for | 
It has the 


ships’ use—such as pumping bilge water, &c. It 1 
pump part entirely of gun-metal; it is fitted with mitre 
valves of the conical wing type; the pomp piston is fitted 
with gun-metal piston rings; the p 





unger is cased with | 





It is constructed upon the | 
ucket and plunger principle; it has therefore a 
| These valves are made entirely of metal, no india-rubber 
being used; they are therefore extremely durable, and 
pump shown the steam | 
_ Walker Brothers in their ventilating fans is in the peculiar 


gun-metal ; and theair vessel is of copper. It is also fitted | 
with a distance piece between the pump part and the air | 


vessel, which has upon it two branches for hose connections. 
This pump is also specially adapted for use as a fire engine, 
e 
pump exhibited has a steam cylinder 4in. diameter, with 
a=. diameter. 
e Company is 


the pumps of the above types are made with long strokes | a modification of Elwell and Parker's patent single-c ylinder | 
in proportion to their diameter. Thus, to pump the same | high-speed engine, and is fitted with three steam cylinders, 


EDDYSTONE LIGHTHOUSE. 
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each 2hin. diameter, with a stroke of 2tin. The three 
cylinders are placed all in one plane angularly, and the 
connecting rods are all coupled to a single-throw crank, 
All the wearing parts are of best phosphor bronze; the 
governors are very sensitive and adjustable. 
Messrs. Walker Brothers, of Wigan, exhibit air-com- 
ressing machinery, ventilating fans, and a friction clutch. 
The air-compressing engines are of the horizontal type, 
having steam and air cylinders each 15in. diameter with 
22in. stroke, and the principal advantage claimed by the 
makers is the form of air valves, which are automatic in 
their action, and independent of any excentric or gearing. 


yet nearly noiseless. The improvement claimed by Messrs. 


form of what is termed the regulating shutter or slide. 
The upper Fone of the opening from the ordinary fan 

e chimney has a horizontal line. The patent 
shutter or “slide” changes this to an elongated inverted 
V made thus 4, which permits of the gradual discharge 
of the air from the fan vanesinto the chimney. The object 
of this invention is to diminish the risk of breakage of the 
fan shafts, the wearand tear of the fans proper, and to ensure 
their safety at high velocities with a proportionate increase 
of exhausting capacity. The inventors hold that whilst dis- 
charging the air the pressure is against the front of the vane 
or blade of the fan; but that immediately the vane enters 
the fan casing the load upon it is suddenly removed, and the 
pressure, owing to the vacuum within the casing, is instan- 
taneously reversed, and a rebound upwards of the pre- 
viously depressed blade takes place. The eect is com- 
municated throughout the whole of the far, and to the 


shaft also; and as each vane represents a powerful lever, 
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the momentum of the blow, or jerk, becomes serious on 
reaching the shaft, and a dangerous tremour or vibration 
is set up. The regulating shutter, or slide, removes this 
evil, by effecting a perfectly gradual change in the pressure 
referred to, and so governs the discharge of the air as to 
cause it to pass in a continuous stream from the fan arms 
or blades into the chimney, instead of intermittently, and 
without the pulsatory action we have described. The 
working of the fan is thus rendered noiseless, and 
there is an entire freedom from vibration. The 
fans which are now at work ventilating the Mersey Rail- 
way Tunnel have this patent applied to them, hence their 
perfect quietness ; and the fan which is now being erected 
for the purpose of ventilating the Severn Tunnel has also 
this patent regulating shutter applied thereto. The 
friction clutch referred to is that of Fisher and Walker’s 
patent. The chief features in the construction of the 
clutch are a cast iron disc firmly keyed to the main shaft 
or prime mover. Round the periphery of this disc there is 
a belt of steel composed of three or more segments held 
together by bolts having right and left-hand threaded 
screws formed at each end; these bolts are moved by 
levers, the grip being put upon the disc by the steel seg- 
ments being perfectly gradual and easy of adjustment, 
and also readily released. 

The Blackman Air Propeller Ventilating Company show 
their system of ventilation by means of a fan, working in 
the wall of the space to be ventilated, but without aay. 
tube or casing. One of these air propellers is shown wit 
a water-wheel enclosed in a casing attached to its periphery. 
A very minute jet of water from the main will set this fan 
in motion, and it can thus be utilised in bse ym, where 
no other motive power exists, Thisisa great desideratum, 
as most ventilating agginens depend upon the difference 
in the temperature of the room to be ventilated and that 
of the external air; consequently in warm weather, when 
ventilation is most needed, their action is weakest, but by 
means of an air ya driven by water at a very slight 
cost, and that only when actually required, efficient venti- 
lation can easily be secured. 

The H sionals Engineering Company, of Chester, sends 

wractically a repetition of its exhibit at the Inventions 
Exhibition at South Kensington last year, which is of an 
interesting character. There are, however, two novelties 
on its stand. The first is Thornton’s patent hydraulic 
lubricator, specially designed for the lubrication of high- 
pressure hydraulic machinery. This apparatus enables 
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the surface of the working valves and other moving parts 
of hydraulic machinery, which are in contact with the 
pressure water, to be efficiently lubricated at any time 
while the machinery is in motion. The lubricator being 
inserted in the pipe which supplies the pressure water to 
the machinery, no special provision is as “Reg in the 
machinery itself. It is therefore as applicable to existing 
as to new machinery. By its action, the pressure water 
becomes impregnated with the lubricant to any required 
degree, and a y film is imparted to all parts of the 
machinery with which the water comes in contact. The 
working valves being by this means kept in proper 
condition, are easy to work, and repairs and renewals 
are reduced to a minimum. The lubricator may be 
entirely shut off if desired, or it can be so regu- 
lated as to impart continuously just as much oil to the 
water as may be found desirable. The regulations of the 
London Hydraulic Power Company require that an 
efficient lubricator shall be fixed to all machinery work- 
ing off the company’s mains. This lubricator complies 
with the above requirement, and having given satis- 
factory results, it is recommended and has been 
adopted by that company. In the illustration A is 
the screw valve through which the oil is admitted to 
the pipe conveying the pressure water to the hydraulic 
‘ machinery. B, the valve admitting pressure water into 
the reservoir containing the oil. C, a drain cock for 
emptying the water from the reservoir preparatory to 
refilling with oil. D, the screw plug for filling the reservoir. 
To charge the lubricator : (1) Firmly close the screw 
valves A and B so as to shut off all connection with the 
pressure pipe ; @) — the drain cock C ; (3) remove the 
screw plug D, and allow all the water to drain out of the 


reservoir ; (4) close the drain cock C ; (5) fill the reservoir 
with oil ; (6) replace the screw plug D, and screw it firmly 
down. The lubricator is then ready for use. To start the 
lubricator: (1) Open the screw valve A about two full 
turns ; (2) open the screw valve B about one quarter turn, 





the lubricator will then act as soon as the current of water 
man through the pipe to work the hydraulic machinery. 
xperience shown that in most instances an inter- 
mittent use of the lubricator is sufficient to keep the 
working valves in gen 0 order, and it is recommended 
that the operation should be gone through regularly once 
a day, say, in the morning before starting regular work. 
After charging and starting the lubricator in the manner 
above described, the attendant should make a few short 
lifts in rapid succession with the crane or lift as the case 
may be, the object being to get the surfaces of the working 
valves greased with as little expenditure of oil as possible, 
and this is best accomplished by this means. As soon as 
the surfaces have become well greased, which will be easily 
ascertained by the ease with which the working valve is 
moved, the lubricator should be entirely shut off by closing 
the screw valves A and B. Should the valve again become 
hard to work, the same operation can be repeated at any 
time. In the case of rotary engines an occasional use of 
the lubricator, varying in frequency according to the 
saatiy of water used, and which experience will soon 
etermine, will keep the valve and working parts in good 
working condition. Where cranes have separate slewing 
cylinders, the lubricator should be fixed upon the supply 
pipe before it branches off to the slewing valve, in order 
that the greased water may operate upon this as well as 
upon the lifting and lowering valve. The lubricant em- 
P oyed need not be of an expensive character, the cheapest 
ubricating mineral oils answers the gla perfectly, and 
is recommended. Lard oil should avoided, because it 
is apt to congeal in cold weather. 
he second novelty is a hydraulic drilling apparatus, 
of which it is not deemed advisable to publish any details 
at present. The Hydraulic Raginearing, Company are the 
eneral contractors to the Liverpool Hydraulic Power 
ompany for the installation of the public hydraulic 
power supply in Liverpool. 

Mr. James Lyall, South Castle-street, Liverpool, ex- 
hibits Lyall’s patent oval cutting machine. This machine 
is adapted for cutting out manholes and mudholes, their 
doors and compensation rings, donkey boiler fire-doors, 
and their openings, bracket-plate, floors of ships, water 
ballast tanks, &c. Asshown in the illustration, Fig. 1, page 
458, the machine is placed directly under the centre of 
a boring machine spindle, and is fixed to the plate to be 
cut by two studs or bolts passing through the plate on the 
centre line of the long axis of the oval; the holes bored or 
punched in the plate do for the studs of the door when 
mounted. It is driven by the driving arm fixed into the 
socket of the boring machine that is generally used for 
boring out the tube plates in boilerworks. On the boring 
machine being started, the revolving of the driving arm 
causes the rotary arm of the machine, which is fitted with 
a bush having two holes fitting bolts, with heads sliding in 
grooves at right angles to one another, to travel before it ; 
and this imparts an elliptical motion to the rotary arm of 
the machine, which carries an adjustable cutting tool fed 
forward with a hand-wheel, or star wheel and ricker, until 
the hole is cut out. By having interchangeable bushes, 
with the holes to fit the bolts at different distances apart, 
the relative lengths of the major and minor axis of the 
oval may be varied. The machine, itis said, can cut a hole 
through a steel or iron plate in twenty minutes that would 
take a skilled caulker a day to cut, and the doors and rings 
can be truly fitted on and into the manhole without any 
fairing in the way of chipping or filing. The plates cut by 
the machine are free from the injury and straining often 
attendant upon punching, while the rings are free from 
the defects due to imperfect welding, and these and the 
doors can be cut from scrap pieces of plate, the pieces cut 
out always doing for a smaller ring or door. The brass 
frames for oval sidelights can be faced by the machine, and 
fitted as easily as they are now fitted in round holes. 
After cutting out the hole the machine can be put aside 
and a drill substituted, with which without removing 
the plate from the boring machine table, the rivet holes 
for the compensation ring can be bored. The machine 
illustrated cuts an oval hole llin. by 7in. up to and 
including 2lin. by 17in. Round holes 94in. up to and. 
including 19in, diameter, and weighs 157 lb. Much larger 
and smaller sizes are made. The revolving motion, to 
drive the arm of the machine, can be obtained from a 
vertical or horizontal boring machine, from the face-plate 
of a lathe, or simply from a revolving shaft; all that is 
wanted is a revolving motion to drive the arm of the 
machine. Fig. 2 shows the machine as wrought by hand 
power, and is specially adapted for cutting oval and round 
side-lights in vessels and deck-houses, and for girders, 
boilers, and tanks. The principle is the same as the one 
just described, but to get the ne power on the 
cutter a train of wheels is employed, and the feed for 
cutting is self-acting. The machine for cutting oval holes 
9fin. by 5fin. up to and including 18in. by 14in., round 
holes 7}in. up to and including 16in. diameter, weighs no 
more than 741b., being made of steel and ——r iron, 
and can be carried about on a scaffold, and employed by 
one man in cutting out holes after the plates are in place. 
By removing the driving handle and substituting a 
this machine can be p Pec by a rope or belt. Messrs. 
Robert Napier and Sons, engineers and shipbuilders on 
the Clyde, have had a portable machine of the style of 
Fig. 2 specially made of a large size to cut oval holes 18}in. 
by 11}in. up to and including 28}in. by 2l1}in., round 
holes 15in. up to and including 25in. diameter, after the 
plates are in place, and it has been used by them to cut 
holes 24in, diameter through Qin. steel decks of the war 
vessels now building by them for the British Government. 
It is driven by a rope pulley, and weighs 3601b. Two 
portable machines of the same type have been ordered for 
the Imperial Arsenal at Foo Chow, one to cut holes up to 
3ft. diameter, and one for smaller sizes, both to cut out 
the holes after the plates are in place. By making the 
slotted arm and tool holder of the machines V-shaped the 
cutter can be travelled out or in by a screwed spindle 
working into the tool-holder. By this means the metal 
surface round the hole can be faced, and a perfect joint 
both in round and oval holes ensured—that is, when the 








door or chest to be jointed is also faced, the two machined 
surfaces fit closely and truly together. 

Messrs. Charles Burrell and Sons, of Thetford, have 
sent a 4-horse power traction engine with spur gearing, 
with a winding drum fitted on the main axle to hold fifty 
to 100 yards of steel wire rope for winding machines out 
of stack yards and other purposes, and a 4-horse power 
portable engine of their usu ttern; also some well- 
made and useful grinding mills, for grinding grain or even 
harder substances. 

The full-sized model of the new Eddystone Light- 
house, illustrated on page 456, is the most conspicu- 
ous object in the grounds of the Exhibition, and it 
is at first sight difficult to believe that it is only a 
plaster edifice so far as the exterior is concerned, as the 
material employed has exactly the appearance of stone, 
and the actual courses of the stonework in the original 
have been faithfully reproduced. The height from the 
ground line, or bottom of base, to the centre of the light, is 
150ft., and the total height to the top of the lantern roof 
is 170ft. As the base of the structure is nearly 150ft. 
above the level of the top of the quay wall at the landing- 
stage, the height of the light will be about 300ft. above 
that point. The diameter of the base, which has a vertical 
face of 20ft. high, is 44ft. The diameter of the structure, 
starting from the top of the base, is 35ft. 6in., and this 
gradually tapers to a diameter of 19ft. near the top, where 
it swells out again to a diameter of 24ft. at the top of the 
main structure, to receive the lantern. This lantern, in 
which is placed the lighting pom is 14ft. diameter 
inside, thus leaving a width of 5ft. outside for a gallery. 
The height of the lantern is 16ft. 6in. to the eaves of the roof. 

Although only intended as a temporary structure, great 
care had to be taken to ensure its stability owing to the 
exposed nature of the site, and a wind pressure of 56 lb. 
per square foot has been allowed for by the engineer, that 
being the requirement of the Board of Trade for railway 
viaducts. irty-six strong foundation bolts are secured 
to heavy anchor plates, buried 20ft. below the surface of 
the ground, and on massive blocks of cement concrete are 
fixed the base plates of the main ribs. There are six of 
these main ribs, so constructed that when erected a space 
of 9ft. is left in the centre, forming a shaft in which will 
work the passenger lift. e ribs are constructed of 
wrought iron rolled beams, tee bars, angle irons, and flat 
bars, firmly braced together—as shown upon the drawing 
—dividing each rib vertically into thirteen bays, the level 
of each bay corresponding to a floor line in the original 
lighthouse. 

The whole of the ironwork has been executed by Messrs. 
Timmins and Pirie, of London, and reflects great credit 
upon that firm. The iron framework is covered with a 
strong wooden framework, spaced 13in. apart, by Messrs. 
Brown and Backhouse; this framework is again covered 
by cement plaster slabs, which have been carefully made 
to the exact curves and radii by Mr. Jones, of Mount- 
pleasant, and have the appearance of the real stone. 
1600 square yards of these slabs were required to cover the 
structure. The lift is being made by Messrs. Waygood, 
of Liverpool and London, who have had considerable 
experience in the construction of all kinds of passenger 
lifts, The motive power will be a large engine, fixed 
in the base of the structure, actuating steel ropes attached 
to the ca The cage will be hexagonal in shape, 8ft. 
across, and about oft. high ; it will be made of polished 
walnut, well upholstered, and fitted with bevelled mirrors 
and ornamental lead lights. In addition to a very efficient 
safety apparatus, the engineer has arranged to have dupli- 
cate ropes through, so that in the almost impos- 
sible contingency of one rope breaking or failing, the other 
one will be sufficient to do the work. Each steel rope will 
be made with a factor of safety of 8—that is to say, it will 
be constructed to withstand a load eight times greater 
than the actual working load. The lighthouse will be 
illaminated at night by a very powerful revolving 
light, having an electric lamp and lenses of the fourth 
order, the whole of this work being supplied by 
Messrs. Chance Brothers, of Birmingham. | Messrs. 
Sillett and Co., Croydon, bellfounders, are supplying 
the two large fog bells which are suspended from the top. 
Visitors will be allowed to go either inside the lantern or 
on the balcony outside, from which a most magnificent 
panoramic view of the surrounding country will be 
obtained. To prevent any accidents from people falling or 
throwing themselves involuntarily from the top, the 
balcony will be protected by a strong wire network cage. 
There will be over 100 tons of ironwork in the structure, 
made up of over 4000 pieces of iron, all of which have 
been marked, drilled, punched, cut, or bent to the required 
shape; so some idea can be formed of the immense amount 
of labour entailed in the construction of such a structure. 
The engineer for the work is Mr. John J. Webster, 
M. Inst. C.E., of Stephenson-chambers, Lord-street, under 
whose superintendence the work is being carried out. 

The lift is constructed to carry a load of about twelve 
persons, the height of travel being 140ft. to the floor where 
passengers land, from which a spiral staircase ascends to 
the lantern above. It is assumed that the load is about 
equal to one ton, but all the aay are stated to be equal to 
a working load of at least four times that weight. The 
cage is polygonal in shape, 7ft. 4in. across and 8ft. 6in. high, 
made of strong wrought iron framing, and filled in with 
panelling with walnut styles and black and gold mouldings. 
Some of the panels are of ash, and others of bevelled em- 
bossed silvered plate glass and opal plaques handsomely 
decorated. The roof is fitted with stained glass, with a 
new and pleasing effect produced by the insertion of cut 
brilliants; and round the sides are ornamental glass venti- 
lators, the glasswork having been executed by Messrs. 
Britten and Gilson, of London. The cage is raised by 
three steel-wire ropes, each 2}in. in circumference, specially 
made by Messrs. Bullivant and Co., and together equal to 
a strain of 27 tons, and provision is made by which each 
rope receives its proper proportionate strain. It is provided 
with two sets of safety cams or catches, one set at the top 
of the cage and the re he at the bottom, which, if it were 
possible for all the ropes to be severed, would grip on tq 
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the wood upright guides—which are of t strength, and | 
securely bolted tothe framing of lighthouse. e wire | 
ropes pass at top over special wrought iron wheels of extra | 
strength. The gearing consists of a steel worm 8in. dia- 

meter, 2#in. pitch, and a worm wheel 2ft. 53in. diameter, | 
34 teeth 4in. wide, keyed on to a shaft 5in. diameter. 

The drum for wire ropes is 4ft. Gin. diameter by 3ft. Gin. 

long between the flanges, and screwed with a three-threaded 

groove to suit the three ropes.. The worm shaft. has thrust 

bearings, and two loose pulleys 30in. diameter by 10in. 

wide, and one fast pulley 4in. wide by same diameter. 

A brake is also fitted on worm shaft with band and | 
weighted lever, which is automatically brought into play | 
and released by the stopping und starting gear. e worm 
and wheel are carried in a strong cast iron bracket, which 
has the two thrust bearings for worm shaft and two bear- | 
ings for worm wheel shaft, all forming part of same casting, | 
so that the whole of strains are self-contained; and the | 
bracket is further strengthened by holes cast in, through 

which strong bolts are passed and tightened up in the | 
direction of the strain from the worm. The whole of the | 
gearing is mounted on strong rolled girders, which are | 
secured to the framing of the lighthouse, so that it cannot | 
be pulled up by the weight of cage and load. There are | 
two separate steel-wire ropes to the balance-weight, which | 
unwind off the barrel as the three ropes from cage wind 

on. The balance-weight, of cast iron, exceeds the weight | 
of cage by about 10 to 12 ewt., thus materially easing the | 
strain on the gearing, so that if the cage is ascending with 
a load of one ton, or descending empty, the strain on the 
gearing in either case would be only 10 ewt. plus friction. | 
Automatic stops are arranged on the starting rope at top | 
and bottom of travel, but if the starting rope should break | 
or fail, another stopping gear, actuated by the balance- 
weight, would come into play, thus removing all danger 
of over-winding. The lift is driven by means of a 9-horse | 
power Otto gas engine, one of the new sizes just introduced | 
by Messrs. Crossley Brothers of Manchester, and was 
specially constructed and finished by them for this work. 











NOBLE’S EXPANDING MANDRIL. 


being introduced by the Britannia Company, Colchester. It is 
intended to carry in the lathe any article, such as a pulley, to be 
turned, as shown in our engraving. Its construction will be 
readily understood. The central bore A carries in slots parallel 
feathers or slides F F. It has a right-hand thread at B, and 


left-hand thread at opposite end. The tightening nut B is also 
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FACE PLATE OF LATHE 


raat talidHULMULIP L/L 1777. 


the driver, and as the tool comes into contact with its work, it 
moves the driving nut and the three steel slides up the mandril, 
thus expanding exactly sufficiently to hold the article firmly. The 
advan claimed are that any articles such as pulleys, bushes, 
&c., can be fitted by this mandril in a moment, without fixing 
in a vice or hammering. The slides expand automatically, the 
deeper the cut of the tool the tighter the mandril holds, as the 





| driver is also the.tightening nut. They always expand paralle 
Tue mandril illustrated by the accompanying engraving is | to the centres, thus assuring true work, which cannot 


be done 
on the old style of mandrils, which are slightly tapering. Each 
mandril expands from }in. to fin. according to size, and extra 
slides can be supplied at a small extra cost to expand double or 
triple the sizes given. The extra slides provide for intermediate 
sizes, By unscrewing the nut C (by means of the spanner) the 
tightening nut B will unscrew at the same time, one having a 
left and the other having a right-hand thread. 
These mandrils have been latgely adopted by 
engineers; among others may be named A. G. 
Mumford, engineer, Colchester ; Messrs. Marshall 
and Son, engineers, Gainsborough; Great Eastern 
Railway Locomotive Works; North London 
Railway Locomotive Works; London, Tilbury, 
and Southend Railway Locomotive Works; 
Messrs. J. and H. Gwynne and Co., engineers, 
London; Messrs. W. Gwynne and Co., engineers, 
London; Messrs. J. Allen and Co., engineers, 
London; Messrs. Samuda and Sons, engineers, 
London; and Messrs. Owen and Co., engineers, 
London. 








Guns For ITaLy.—The Italian Government has 
just given an order to a German firm for two guns 
of 120 tons each, intended to be mounted in towers 
for coast defence. 

CuemicaL Socrety.—-At the next meeting on 
June 17th, there will be a ballot for the election of 
Fellows, and the following papers will be read:— 

1) “The Electrolysis of Aqueous Solutions of 

ulphuric Acid,” Professor H. McLeod, F.R.S. 

2) “* Essential Oils (Part III.), their Refractive and 
Dlpersive Power,” by Dr. J. H. Gladstone, F.R.S. 
(3) “The Formation and Destruction of Nitrates 
and Nitrites in Artificial Solutions and in River and Well Waters, 
Mr. J. M. H. Munro,-DiSe, (4) “‘An Apparatus for Distilla- 
under Reduced Pressure,” by Dr. W. H. Perkin, F.R.S. 
(5) “The Electro-motive Force Produced by the Combination of 
Cadmium and Iodine in Presence of Water,” by Mr. A. P. Laurie. 
(6) ‘A Method of Investigating the Constitution of Azo, Diazo, 
and Analogous Compounds,” by Mr. R. Meldola, F.R.S., and Mri 
F. W. Streatfeild. 
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RAILWAY MATTERS. 


THE French Governments have adopted a new method for 
disinfecting the cattle trucks of the State railways by heating them 
with steam to a temperature of 110deg. Cent. A few minutes’ 
contact with steam of this temperature is sufficient to destroy all 

i discoverer of this simple method 
is Dr. in-Chief on the State railways, and for it 
he has been decorated with the Legion of Honour. 

THE following percentages of increase in the railway system of 
Canada during the last ten years indicate the development of the 
country during deed Fp The miles of completed railway have 
in ten years ii 118 per cent., the amount of capital invested 
has in 48 per cent., the gross earnings show an increase of 
66 per cent,, and the net earnings an increase of 130 per cent, The 
number of passengers carried increased 76 per cent., the amount of 
freight 130 per cent., and the train mileage 70 per cent. 

Tue April accidents on American railways are classed, as to their 
nature and causes, as follows, by the Railroad Gazette:—Oolli- 
sions: Rear, 19; butting, 3; 2; total, 24. Derailments: 
Broken rail, 2; broken frog, 1; broken 2; i 
rails, 4; broken wheel, 2; broken axle, 4; en brake beam, 1; 
accidental obstruction, 1; cattle on track, 35 wash out, 2; land- 

d, 1; misplaced switch, 4; removed 923 

obstruction, 1; une: » 5; total, 39. Other acci- 

parallel rod, 4 accidental obstruction, 1; car 
burned while running, 1; total, Total number of accidents, 66. 

A GENERAL classification of the accidents on the American rail- 
ways may be made as follows :— 


Collisions. Derailments. Other. Total. 

Defects Cand cc ie te iw ee 8 ce ag Om Ca 
Defects of equipment .. 6. 7 1 ‘eo wa 
Negligence in operating .. 16 4 — « « 
Unforeséen obstructions .. 2 . lu. 2. 15 
Maliciously ca —-. 8 —-. 8 
Unex: ed ee _ 5 —-. 5 

Total 24 389 8. 66 


Negligence in operating is thus charged with 30 per cent. of all the 
scudenta, defects of road with 134, and defects of equipment with 
21 per cent, 

To be able to adapt to one’s needs whatever material may be at 
hand is, the American Machinist remarks, one of the points which 
go to make up the ‘good mechanic.” Such a man does things 
quickly and well, where the “ poor workman” would give up as 
“‘stuck.” ** A case occurred on a railroad not long since which sub- 
stantiates the above. A locomotive broke down on the road. The 
engineer, whose name could not be | , although he is worthy 
of being put on record, found he would be able to make repairs 
and proceed if he could have the use of a vice for a few minutes. 
After a few seconds’ thought, the piece of iron to be held was put 
between driver and brake-shoe, and the fireman requested to put 
on the air. No better vice could have been found, and that brainy 
engineer was soon on his way in.” 

THE same putes are occupying the industrial countries 
almost ev ere, eager | railways, Science says, ‘‘ Railway 

pani ve b so important a part of our industri 
organisation, and the power they wield is so great, that the right 
adjustment of their tions to individuals and to the public at 
large is imperatively necessary. Troubles are constantly ar 
between p Ager men! ies, por geet the be gy 
shippers, tween the companies employés, ‘eading 
often tim to a great disturbance of the nallend!. industry. A 













railroad ‘ war ’ is g at this very moment among the transconti- 
nental lines at the West ; and it is only a short time since a dispute 
between of and their workmen almost lysed the 
business of jon, How such disputes can best be settled, 
whether by State by arbi 


, or by leaving the evil to 
work its own cure, is ¢ } before us deserving notice.” 
Tur New York Sun says:—“ 2 o’clock in the morning w 

train on Third Avenue elevated 47th Street and st¢ 
as if it were going to stop there All hands got out to 
investigate. They fo’ that a citizen had gone peacefully to 
sleep upon the dark upper end of the station, leaning against the 
north side guard rail and hanging his legs down over the platform. 
The ticket seller and gateman didn’t know he was there, and 
neither did anybody else until the engine passed him and the train 
pinned him. Then he woke up, but he wasn’t a bit excited. ‘Be’r 
gemme out o’ here now,’ he said. ‘Train can’ g’wan’ long’s I’m 
here.’ The engineer got under the platform with a lantern and 
twisted one of the man’s around so that the foot bore north 
and south. Then plump Smith hauled on that leg and 
extricated it at some peril of splitting the man in two. The same 
process was adopted with eye ee a age citizen got up and 
stood erect. ‘S’oll ri’,’ he said, wa his. hand; ‘ g’wan’ wi'r 
train.’ The train hed Son wie ee just 
along, leaving him there. He said he was of 
East 125th Street.” 

4 


smallest detail. In a report on 
wa Cee Tae oe ea 
but it w occurred if 


approach 

‘ane brakes to stop their trains, 

not having informed 

the vacuum brake was out urge 

railway compan 

steps to secure the rule being strictly enforced, 
station-masters to rt all cases of 


i ing the rule, I think that the clack valves of the 
ejectors shi be made of a more reliable material than cast iron.” 
Why does not Colonel Rich the railway companies to put the 


: t tools Hid the bg “of the a ge who have so many 
thousands of lives at disposal, and not encourage companies 
to use a tool that is not the best, and then try to secure — by 
ruling that the drivers shall look upon the tool as untrustworthy ? 


TuovuGH there are said to be still some | difficulties with 
regard to the construction of the way under Broad- 
way, New York, the te of the men connected with the 
undertaking is stated to a guarantee that the work will 
be at last, after many delays, carried out. By the plan now 
substantially adopted, the company is allowed 44ft. under the 
surface, the least width between the kerbstones in Broadway 
being for a short distance 39ft., and the aver i 
49ft. The company must not intrench upon the foot pavements. 
There are to be four main galleries, each about 8ft. wide, in the 
subway, iron entering largely into their construction. The two 


inner ones are to be reserved for or through trains, and the 
two outer ones for way or local frequent a 
The sewers, water, and steam pipes, and tubes for telegraph 


and telephone wires, » are to be carried along two side gal- 
leries to be constructed and kept in i -pomeccome gagr i 
will obviate the frequent tearing up of the pavement. cars 
are to be propelled by electricity or any motor not emitting smoke, 
or cinders, Owing to the small width of the cars, the seats 
be along the sides, with a y between, as in tram- 
cars, The road is to extend about four and a-half miles, to be 
pas prey within five years. The tal of the company is 
fixed at 25,000,000 dols., and the cost of construction is variously 
ted at from 3,000,000 dols, to 6,000,000 dols. per mile. The 
city of New York is to receive for the privileges granted 3 per 
cent, of the gross revenue, 





‘| atome,” 


» | Pa., works, of Messrs. Rogers and Burchfield 





NOTES AND MEMORANDA. 

THE rainfall at Greenwich during 1885 was 24 Gia., being 0°Sin. 
below the average of the preceding forty-four years. 

ACCORDING to the latest statistics, the population of Rome at 
the 31st December, 1885, was 345,036; at the 3lst March of the 
present year it had risen to 49,921, showing an increase of 4885 
inhabitants. 

AT a recent meeting of the Paris Acad of Sci @ paper 
was read giving a determination of the absolute value of the wave 
length of the ray D,, by M. J. Macé de Lépinay. A fresh attempt 
to settle this disputed oy gives the general result, 5°8917 x 10-5 
emcee and in the air, at 0deg., normal pressure, 5°8900 x 
0-5 (millilitre)s, 


THE German Secretary of State has published statistics on the 
odicals of the world, from which it appears that there are 
,000, with a distribution of 592,000,000 3 19,000 are 
published in Europe, 12,000 in North America, 775 in Asia, 809 in 
th America ; 16,500 are in English, 7500 in German, 3850 in 





of | French, and 1000 in Spanish. 


SincE the of the Swedish Patent-office, on January lst, 
1885, to December 31st, applications were made for 703 patents, of 
which 206 were granted. During the same period 1746 iron brands 


and 1387 trade marks were registered. Since the beginning of this 
year to March 31st, 133 a for patents have received, 
and 91 for registration of brands and trade marks, 


THE composition of metallic mirrors of the present day differs 
very little from that used by Sir Isaac Newton. Many and different 
alloys have been su, some including silver or nickel or 


arsenic; but there is little doubt that the alloy, taking all 

things into account, is made with four atoms of , and one of 

tin, by gives the following proportions t: copper, 252, 
; : 


Captain ANDERSON, of the British bark Siddartha, which latel 
arrived in New York, reported a pecular thunderstorm on April 
27th, while on the northern edge of the Gulf Stream. ay 
was quite clear at the time and the sun shining brightly, althoug 
there to be a thin mist about the ship. Suddenly there 
a vivid flash of lightning, accompanied violent 


pa 
under, The compass was caused to vibrate perceptibly for a | be 


period of fifteen minutes, 


AN interesting note accompanying the presentation, to the Paris 
Academy of Sciences, of M. Verbeek’s fresh studies on the 
Krakatao eruption, was read by M. Daubrée. Besides a detailed 
account of the eruption this comprehensive work contains a full 

of the meteorological and magnetic phenomena attend- 
ing it, ther with some theoretical considerations on their 
causes, e author calculates that the quantity of matter ejected 
was at least 18 cubic kilometres in volume, all discrete and unac 
companied by any flow of lava. 

THE number of roiles of London streets which at present contain 
mains constantly charged, and from which constant supply can be 
given, and upon which hydrants for fire purposes pend 9 fixed, in 


ustrial | each district of the metropolis, is as follows :—Kent, about 85 miles , 


New River, about 247 ; East London, 180; Southwark and Vaux- 
hall, 160 ; West Middlesex, 944; Grand Junction, 82; Lambeth, 
217}; Chelsea, 733; making a total length of about 1139} miles, 
The companies are ready to give constant supply, and to affix 
hydrants whenever legally required to do so. 


MM. H. Fat and E. Sarasin,.in a recent communication to the 
French Academy of Sci , have supplemented their researches 
on the penetrability of light in deep water by the results of a series 
of observations in the Gulf of Nice, showing the relation that exists 
between the vertical and oblique rays of the sun in their power to 
reach to Fey depths. They found the limit of luminosity to be 
four hun metres in midday of April and that only for a short 
time. At eight o’clock in the morning its penetrability was limited 
by three hundred and fifty fathoms ; at six o’clock in the afternoon 
the light reached less than three hundred metres. 


THE number of hours of bright sunshine recorded by Campbell’s 





MISCELLANEA. 


THE name of the firm, Cordner, Allen, and Co., has been changed 
to the Stanhope Company, Limited. 

Messrs. HARPERS, of Aberdeen, known amongst other things 
for their wheel and pulley manufacture, have opened a London 
office at 110, Cannon-street, E.C. 

THE May number of the Journal of the British Society of 
Mining Students contains, amongst other things, an interesting 

per by J. J, Jordan on the Santo Domingos Mine, Alemtejo, 

ortugal, . 

Messrs, SmiTH, PATTERSON, AND Co., of Blaydon-on-Tyne, have 
entered into an agreement with Sir William Armstrong, Mitchell, 
and Co, to bring three of the 110-ton guns with their ss. Eider 
from Elswick to Woolwich. They expect to bring the first gun up 
about the 18th inst., Waterloo day. 

‘THE first city in Europe where electricity has been entirely sub- 
stituted for gas for street lighting is the town of Hernésand, in 
Sweden, where the system of Messrs. Thomson and Houston has 
just been adopted. The motive power is water, which is very 
plentiful there, rendering the light cheaper than gas. 

EVENTS do not seem to prove the statements made by some of 
the Panama Canal promoters as to the healthy character of the 
site. After losing two engineers, it has now lost a leading con- 
tractor, M. Henri Gérardin, who has succumbed at Panama toa 
third attack of yellow fever. He was only thirty-eight years of 
age, and had returned a few weeks before to Panama. 

At the recent meeting of the Highland Agricultural Society, it 
was announced that the first and second prizes for ploughs at the 
autumn trials, and the first prize at the recent spring trials were 
awarded to T. Corbett, of Shrewsbury. The spring trial plough is 
said to have made a furrow Sin. deep and 9in. wide with a draugbt 
= =f ewt., in land which is described as heavy turnip land in a dry 
state. 

A CANAL between the White Sea and the Baltic Sea has been 
determined upon by the Russian authorities, says Ausland.. Peter 
the Great long ago busied himself with such a project, which only 
lately was revived by the Russian Society for the Promotion ot 
Commerce and Industry. The cost, which is estimated at seven 
million roubles, will be borne by the State. Work will, it is said, 

upon the canal in the present year. 

THE Board of Judges appointed by the Franklin Institute, of 
Philadelphia, Pa., after an exhaustive examination, have recom- 
mended the Grand Medal of Honour in favour of Thaddeus S. C. 
Lowe, of Norristown, Pa., for his substantial improvements in the 
manufacture of water-gas, and for his numerous improvements in 
methods and appliances for the utilisation of water-gas as a fuel for 
domestic and industrial purposes, and as an illuminating agent. 

AFTER an gn extending to two days, a Select Committee of 
the House of Commons decided on Monday to reject so much of 
the Salford Corporation Bill as sought powers to contribute 
£250,000 towards the capital required for the construction of the 
Manchester Ship Canal. The principal opponents of the Bill were 
the railway companies, who, as large ratepayers, objected to being 
compelled to contribute towards a scheme to compete with them. 

Méssks. Botckow, VAUGHAN-AND Co., Middlesbrough, have 
secured an order for nearly 10,000 tons of steel rails for the Swedish 
and Norwegian Railway Company. This, with the rails on hand, 
is sufficient to complete the 200 kilometres of the company’s line 
from the great iron mountain of Gellivara to the port of Lulea. 
This iron ore in inexhaustible quantities contains 70 per cent. of 
metallic iron. The company hopes to lay this section of the line 
this year, and it is taking delivery of 1000 tons of rails per fortnight. 

THE new system of main drainage and sewage disposal 
completed for the Sheffield Town Council was formally set 
in — on the 2nd inst, by the opening of the sewage works 
at Blackburn Meadows. This ceremony was performed in the pre- 
sence of most of the members of the Corporation, officials of the 
Local Government Board, representatives of adjoining municipal 
bodies, and others interested in the undertaking. Mr. G. Alsi 


. Alsing 
C.E., is the engineer, and Mr. F. Massie has acted as resident 





sunshine instrument at Greenwich during 1885 was 1261, which is 
about sixty hours more than the average of the preceding eight 
years. The aggregate number of hours during which the sun was 
above the horizon was 4454, so that the mean proportion of sun- 
shine for the year was 0°283 when constant pol 2. is represented 

1, A register of sunshine has also been regularly obtained from 
e beginning of June last to the end of December with Jordan’s 


sui recorder. A comparison of the results with the two 
instruments for the month of June, 1885, shows 222 hours of sun- 
shine registered by Jordan’s recorder and 212 hours by Campbell’s. 


Mr. F. Sremens’ view of the theory of dissociation as caused or 
influenced by surfaces, may given as follows :—‘‘ Increase of 

ture se mparae| expansion of gases will reduce the attractive 
cy of atoms towards one another, or, in other words, 
diminish their chemical affinity. In the same ratio as the tempe- 
rature is increased the ing tendency of the atoms must 
increase also, until at last decomposition, or what is called dis- 
sociation, takes place. This being admitted, it will follow that 
the adhesive or condensing influence of surfaces on the atoms of the 
gas, which action will increase at high temperatures, will assist 
this decomposition by increasing the repelling tendency of the 

‘Tue first use of natural gas in iron-making was at the Leechburg, 
» about 1874. In 


| glass-m » the Rochester Tumbler Works, at Kochester, Pa., 
were bly the pioneers, and in p! Mr, J. B. Ford, at 
the P; Plate Glass Works, at hton, Pa., in 1883. 
Salt was with it at East Li , in 1860, and it 
was tried later in pottery in the same In 1874, 


since, but it was not until 1883, with the 
piping of the Murraysville gas, and its introduction into the indus- 

establishments of Pittsburgh, that its use as a fuel assumed 
any importance, 


PossiBty the earliest use of yi gas for any economical | tha: 


was in lighting the New York. In 
821 a gas spring or well was ered on the banks of the 
Canadaway creek, new the Main-street bridge. The gas was 
collected by excavating and covering the and was conveyed 
into a small copper holder and thence cond through to 
the place where used. Enough gas was obtained to light 
burners. The inn of the village was illuminated by this gas when 
tray this section in 1824. A well 


30ft. deep was sunk for gas in 1858 which supplied 200 burners. 
after was found at Fredonia, Jelgs of 


gas 

Westfield, N.Y., lit the lighthouse at Barcelona—a small 

on Lake Erie—from a spring of natural gas. The contract was only 
abandoned in 1856. 


A curRrIoUS phenomenon, the Scotsman reports, was witnessed at 
Stonehaven:on Sunday afternoon, May 23rd. At intervals. just 
before and after high tide, without any apparent cause, the water 
al the coast rose and fell from 10in. to 18in. at a time, the 
po leaving as much as 15ft. to 18ft. of the beach dry. 
disturbance continued for three hours, commencing at about half- 

t 4 o'clock. There was no wind, and the sea was quite smooth, 


ut the water advanced and retired with a speed equal to the run | 200f 


ofa river during a spate, and caused so much commotion in 
the har' that the fishermen had to secure their boats with 
extra moori to prevent damage being done. Indeed, it is 


oorings 
seldom that there is so much commotion in the harbour, even 
during stormy weather. It is surmised that the phenomenon was 
due to some eruption or subsidence in the sea bottom. 


k | cost of the electric light. 


The | coal 





Tur Norwegian nickel and copper industries are suffering from 
great depression, the demand and prices, chiefly for the former 
metal, being reduced to a minimum. During the last few years 
several mines have been closed, and recently another nickel 
mine and a copper mine have had to follow this example. 
On the other hand, the owners of the Great Roraas Copper 
Works have decided upon adopting a new method for an im- 
proved and more profitable poere t e of their copper, in which 
electricity plays the principal part, the introduction of which will 
cost £8000. 


WE have received from M. Paul Dejoux, Commissioner for 
England, 39, Rue de la Chaussée-d’Antin, Paris, a copy of La Grande 
Industrie, an illustrated paper, published in Paris as the organ of 
the forthcoming International Exhibition, to be held in that city, 
at the Palais del’Industrie, from July 24th to November 30th next. 
This Exhibition is placed under the distinguished patronage of 
the Minister of Commerce and Industry, and a committee of lead- 
ing senators, deputies, and municipal councillors. We are informed 
that English exhibits will receive a most cordial welcome at the 
Palais de l’Industrie. 


Some engineers still speak of electric lighting as untrustworthy. 
One railway engineer recently refused to light an underground 
railway by this light, chiefly because of its uncertainty, but another 
railway engineer is not only lighting Paddington station, one of 
the largest in London, but he is lighting all the signals by the same 
means, the strongest possible proof of the reliance some men put 
in electric lighting, and this even with an alternating current. An 
underground line is just the place where gas should not be used, 
but the engineer of the Mersey line laid great stress on the higher 
‘When railway signals are properly 
lighted by electricity they may be also worked by the same means, 

THE report of the Suez Canal Company, read by M. de ro 
on Tuesday, shows the receipts of 1885 to have been 65,049,945f., 
and the expenses 31,021,178f., leaving a profit of 34,028,767f., 
which allows a dividend of 60f. 40c. The return of traffic—3624 
ships, of 6,335,753 tons—exceeded by 340 ships and 464,253 tons 

of the previous year. The passengers numbered 205,951, 
against 151,916 in 1884, and 43,813 of them were English. The 
average time of transit was forty-three hours, and though the 
twelve ’ interruption caused by a dredger being run down led 
to an assemblage of 123 ships, all these got through in three days. 
Liberty of travelling by night with the electric light had been 
taken advantage of by several of the Peninsular and Oriental 
Company’s steamers, one of which thus made the transit in 
seventeen hours fifty minutes. Traffic has not suffered from the 
economic depression because the reduced dues have allowed the 
creation of fresh enterprises, or the extension of existing ones. 

On Thursday last, the 27th ult., the leases of about 600 acres 
of blue lias limestone, gypsum, and brick earth adjoining the 
borough of Leicester, were offered for sale by Mr. H. T. Hincks, 
of Leicester. The property is of interest, as the vendor included 
in the sale of 8 acres 2 rods 31 perches of building land, the whole of 
the plané.and machinery put up by the Leicester and Evington 
Lime y, which expended large capital in boring for 

. The result of the experiments has been that the Cambrian 
strata was discovered, the carboniferous measures being absent, 
but beds of biue lias limestone were found to exist to a depth of 
‘t. Large deposits of gypsum were also discovered. The late 
company was formed to work the beds of limestone mainly, and 
the extensive take of these, as also the gypsum and brick earth, 
were offered for sale. The biddings reached £5200, at which price 
the auctioneer withdrew the property, saying that the vendor 
— be pleased to treat privately. The property lies close te 

icester. 
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LETTERS TO THE EDITOR. 
[We do not aold ourselves responsible for the opinions of our 
Correspondents. ] 





ENGINEERS IN THE COLONIES, 

S1r,—Sometime ago a letter appeared in Engineering purporting 
to give an account of the pects of engineers omplow in 
yovernment service in Prod ey This letter dealt with a limited 
part of the whole question of the status of engineering in the 
colonies, and as the condition of the profession in one part of the 
British dominions largely influences it in others, the professional 
readers of THE ENGINEER may be lugubriously interested to hear a 
few more remarks on the same subject. 

Previous to the commencement of public works on a large scale 
by borrowed money, the engineer in the Colonies was a rara avis 
in terris. The land surveyor supplied the duties which usually 
devolve on the engineer, and such engi as t d so far 
generally took to land surveying for an occupation. As soon as 
public works were in full activity, the demand for engineers was 
supplied by importations from England in the first instance, and 
supplemented by colonials trained on the works in progress. 
While public works continued at the height of their activity, 
spending millions of borrowed money, engineering employment 
was plentiful, and the nature of the employment off: unusual 
attractions to the colonial youth, who entered the profession in 
crowds. Asat the same time, and ever since, new arrivals were 
continually pouring in from Great Britain, long before the works 
began to subside, the numbers of engi rn eens 
exceeded the demand, and this state of things is continually aggra- 
vated by the unavoidable decrease of public work as the limits of 
borrowing are reached. The impetus of the rush continuing 
unchecked, a block more or less complete ensues, the evil conse- 
quences of which I propose to show as an awful warning to parents 
anxious to place their sons in the profession, or to schoolboys 
eager to handle the level or theodolite. 

Every profession which has existed fora length of time sufficient 
to make it respected and useful has been built up by carefully 
training the members as they enter it, and before allowing a candi- 
date to offer his services for hire to the public every profession 
which has a sense of honour and an esprit de corps takes efficient 
means to ascertain that the young candidates are really proficient ; 
and having done this, it farther proceeds in a spirit o } ar to the 
public, and to preserve the self-respect of the profession, to take 
every available and legal means to exclude unqualified ms and 
restrict the numbers of the profession to the amount in demand con- 
sistent with the well-being of the profession itself. All professions 
of any standing have found means in one way or another to accom- 
plish roughly their objects, their standing, and the value of their 
services to the public depend on the success of their efforts to 
protect themselves. A profession which is not exclusive to this 
extent cannot hold its ground, because before long it will be lost in 
the general throng, just as a river loses its character when it 
ceases to be confined by banks and mingles with the sea. Every 
being or implement which is designed for a special use must be 
specialised by some distinguishing trait from the apne mass of 
beings or matter, and similarly a profession must be preserved by 
special means; in human affairs this can only be accomplished by 
its own action in self-preservation. 

It is needless to inquire how this has been done by such profes- 
sions as the clergy, the army, navy, civil services, the medical 
profession, the law, the Royal Engineers, the Marine Engineers, 
and other professions of recognised proficiency; the question is, 
how far it has been attempted, and with what success, in civil 
engineering? and if it has not been tried, or tried without success, 
can civil engineering rightly claim to be a profession properly so 
called? Now whatever pains a young man may take to acquire 
all the knowledge and practice which may be supposed necessary 
to qualify him for his career, when he comes to offer his services 
to the public he will find himself confronted bers who 








schemes of their own at any price, buttonholing bers of 
boards or influential ns, and writing in the papers to show how 
useless are all plans but their own. These schemes and plans are 
not confined to e 


ngineers; ‘‘all sorts and conditions of men” 
exhibit 
authori 


and estimates and offer to do the work, until the 
and the public are sometimes h perplexed, and 

abandon the project in despair of arriving at proper conclusions. 
Those who assert that the profession does not require self-protec- 
tion will acknowledge that such tricks do not prevail in the honour- 
able professions of law or medicine, which have at least gained 
exemption from such abuses by the — they have instituted. 
As to the selection of men for employment as engineers, local 
authorities requiring such services are free to choose as they like, 
and they are not always impressed with the necessity for any 


engineering references as to professional acquirements.. A towns- 
man is often more to their liking; if he says he is an engineer, 
well and good, or they may resolve to make an of him 
whether or no. For instance, a local authority f its engineer 
unwilling to give his certificate for the completion of a bridge, the 
work not being satisfactory. The contractor, however, discovers 
that there are ways of overcoming obstruction, as the engineer is 
dismissed and ppointed in his stead; this was not 





roa ma bal ote i ks to the value of 
a appointment, but one involving wor! e ue 
Laat Of th ds of pounds, In the selection of an engineer 
by local bodies, what he will serve for is more to the point than 
his qualifications, and thus engineers find themselves competing 
against gangers, carpenters, fitters, foremen of works, con- 
tractors, and any such men whom the authorities may prefer to 
employ. Such men promote the cause of getting engineering work 
done aeply, but the profession suffers grievously in having the 
mistakes and bad work committed by them attributed to the 
ignorance and folly of engineers; and now pose the heart-sick 
unem! engi at last hes the of his hopes and 
his troubles do not necessarily come to an end, and 








him, not by any means 
from the economical propensities of the em} I ha 
so many cases where so soon as the assistant acq t 
insight the chief was dismissed and the assistant installed in his 
place at assistant’s pay, that I am justified in mapping this as one 
of the rocks ahead of the engineering bark. 

In consequence of the competition for ployment among 
engineers, the profession is quite unable to hold its own, either as 
regards its duties or its remuneration. The employing i 
thus able to reduce their engineers to the condition of mere cle 
without influence or authority. To the unhappy engineer it is a 
case of no charge but all responsibility, with the result that, should 
the imposing structure fall, the em scuttle away, and the 
engineer must dodge the falling i as best he can, frequently 
receiving wounds to his reputation that Dr. Time himself 
eure. I have heard of a Harbour Board 


cannot 
which instructed one of 


its members, a soft-goods man who was travelling in Europe, to 


visit the harbours of England, and report on works and 
improvements which he might see ; and on his return the engineer 
was directed to carry out the recom tions contained in the 
report. As to the scale of remuneration to engineers, it might be 
as well to leave it to the indignant ey to state their cases, if 
they wish to do so, while I merely in the background to the 
picture. In the colonies salesmen in drapers’ shops, commercial 
travellers, tailors’ chief cutters, head clerks in commercial houses, 


£250 to £600. Lawyers 
and doctors are always their own masters, and their pay — 
through a very much wider scale, even up to £3000 and £ a 
ear. Verily < eweeny | knowledge, which is so cracked up, must 
twopenny-hal penny stuff compared to these, or else there is 





by 

equally claim to be employed as civil engineers without taking the 
useless trouble to acquire knowledge or practice, and he will further 
find that the public neither know nor care what training he has 
received, as there are no public tests required to prove his acquire- 
ments, nor any restrictions to prevent him practising without them. 
It is a great delusion to sup that it is the public that require 
the tests and restrictions which keep a profession, properly so 
called, within bounds—such as doctors, lawyers, clergymen. Not 
so; the public would see all diplomas, examinations, consecrations 
removed, if not with joy, at least with the greatest indifference. 
It is the professions themselves which impose them, under a sense 
of duty to an ignorant, long-suffering public. 

But civil engineering has still more to suffer, inasmuch as it has 
parted with the only specialities that cannot be tised by rule- 
of-thumb—such as mechanical engineering, ii aeitying, and 


perhaps we may include architecture. These, which formerly. 


joined to form the profession, have long since dissolved partnership, 
and civil engineering is greatly the loser. It stands alone, unsup- 
ported by law, without recognised course of training, unproved by 
any public tests or diploma. In these respects it forms an excep- 
tion to any other profession in the world, and if it should hold its 
own unimpaired under such conditions for any length of time, it 
will offer the best argument in favour of those who propose that 
all professions should be thrown open, and diplomas and examina- 
tions abolished. 

It will be argued by many that this profession does not require 
protection, because it has been very successful hitherto, and has 
produced great men and great works. That, however, is a condi- 
tion of things which characterises the beginnings of all new move- 
ments in human affairs, and a continual jon cannot be 


looked for, any more than one can expect the ies of the dawn 
to be prolonged throughout the day. The ession is young yet, 
and it remains to be seen what stagnation and abuses will grow 


upon it as it getsolder. There are also two points from which the 
success of the profession may be viewed, viz., that of the public 
and that of the members of the profession. The public only care 
to get their engineering work done cheaply, at what cost to the 
engineers does not concern it; but the mem of th 
are concerned with their own welfare as well as advancement 
of engineering knowledge, and they must fight their own battle to 
achieve these — as every profession has had to do before it. 
A few decades will probably show what there is in store for the 
profession under conditions which prevail in England, America, 
and the Colonies. On the European Continent it is guarded suffi- 
ciently by required courses of training and legal restrictions, and 
consequently holds a high position. 

Returning to the discussion after this digression, in the Colonies 
the number of engineers is enormously out of proportion to the 
demand for their services, and, as remarked above, the numbers are 
continually increasing. A large number is retained by the various 
Governments in the Public Works Departments, others are em- 
ployed by local, municipal, and other boards; the rest thrash out 
the old straw of private practice, or happier still, are unemployed. 
The numbers seeking employment govern the status of the whole, 
but those under Government hold the best position and are best 
selected; the others are anybody, and their position is an 
but satisfactory. As might be e: ted, they are exposed to 
the evils which the competition of numbers and their own necessi- 
ties impose. It is every day becoming more the custom to adver- 
tise for engineering services, and corporations and boards usually 
consider taemselves bound to accept the lowest offer in the interests 
of ratepayers. This manner of proceeding often procures offers of 
service such as even ratepayers hesitate to accept. My note-book 
has numerous instances, but I also hesitate to soil your pages with 
the humiliating record. 

Another evil of excessive competition is the unscrupulous under- 
bidding for work by needy persons. Thus, should an engineer be 
instructed to make plans for a public work, his design is assailed 
by numbers of others who send in plans gratuitously, and if they 
pre not received exhibit them in shop windows, offering all sorts of 


ing that sprags the engineers’ wheels. 

Engineers are so situated that they will take any pay, however 
small, Sometimes they offer their services for nothing, in the 
hope of getting in, with the chance of afterwards receiving pay; 
and their position is still further weakened from the presence of 


engineers, having some means of their own, who offer thcir ser- , 


vices at low figures to fill up their time and help out their incomes. 
The amount of distress, destitution, and degradation among the 
unemployed engineers is beyond all belief, and helps to make the 
calling of an engineer a byeword of contempt and suspicion among 
decent society. me engineers, in order to bring ves into 
notice and get employment, resort to methods of self-advertising 
which, whether useful or not to the public, are not calculated to 
benefit the profession. One may write a series of papers purport- 
ing to instruct any uneducated farmer how to proceeed in i - 
tion, how to use a level so as to lay out the channels with ready- 
reckoner methods for finding the requisite sizes, describing the 
processes necessary to success by short methods which shall dis- 
pense with special knowledge and save the labour of calculation ; 
other engineers hasten to make known short and easy methods for 
calculating earthwork or measuring structures or for finding the 
forces and strains in them, or how to proceed in difficult cases in 
engineering operations, while Molesworth’s pocket-book aims at 
making every man his own engineer, so that now-a-days if one 
finds fault with his ganger the latter outs with his Molesworth and 
confutes you on the spot. I will refrain from ing on the 
question of the general good to the which the “ Engineer 
Abroad” may be supposed to confer, I would merely ask if these 
steps in the diffusion of i inf 
—are the th ves 
originate? as it seems to be throwing their bread on waters from 
which it will not return. We do not notice that lawyers are 
ee — ¥: teach eda m short and easy poodle cw 
profession, nor do I remem ing any popular tise 
doctors minutely directing the Bows o foe how to tie femoral 
or remove ovarian tumours, nor have “‘ even i 

been kenned in holy rapture” to give instructions in 
administration of sacraments, nor are they obtrusively officious in 
offering their pulpits to psalm-singing street ranters with the 
object of making every man his own parson. —_- 

ow all this may be a natural and unavoidable result of the 
laws of supply and demand, but it isa fair question to ask why 
such a state of things attaches to engineering alone of all the 
professions ; it cannot be expected that the public will respect a 

ession which has to submit to such humiliations; and they 

ve themselves to blame, for while engineers outbid and abuse 

each other, the public sit by and enjoy the fun. 

Young as the profession is, it is already decrepit from abuses, to 
ee to remedy which seems hopeless. One fertile 
them is the system of pupilage, which is unrestricted, and is fostered 

advantages to the masters. Under thi i 


be restrained in this practice, it is only fair that 
parents were warned of the pects in store for their 
sons under this misleading-step in their lives. As far as the 
Colonies and foreign countries are concerned, it is a waste of money 
to give premiums for the pupilage of boys; they may quote the 
names of the most eminent masters, but it will bring no billets 
and the sums paid in premiums can be put to much better uses. I 
knew a case of a young fellow who had paid a premium of about 


£1000 in London, serving on equal terms with colonial youths who 
had been “‘cadeted” by the Govertment and pr gt never 


had any pupilage at all. No doubt the marge is very all 
to young men, which is just the reason why it leads to the grea‘ 
disappointment in after life. R 

In addition to the disadvantages mentioned above, an engineer 
can never be settled; therefore he can never gather friends or 
scraps of . He must follow public works, and be always on 
the move. removes are said to be worse than a fire; the 





engineer is always moving, shifting from town to town, or from 
ene country to another, as jobs offer on public works, Hmploy- 








of continual 
of works is always on his mind. 





cupidi 





ment being precarious and uncertain, with occasional years of 
idleness between 
mouth, and his career is almost certain to end in poverty. It is 
oe sailoring, ‘‘ no end of jolly” while you are young, but a source 
of bitter 
his wife will have the dearest instincts of a woman’s nature, the 
a) re a, home, continually outraged, by being dragged about the 
wor ea 


his engagements, he always lives from hand to 
+ in after life. An engineer should never marry, as 


ier’s wife. I have wh engineers’ wives who 
have never had a home until they were grandmothers, and others 
whose children were born in tents. The life of an engineer is that 
strain and anxiety, as the responsibility for the success 
Success brings him nothing but 
his pay, and failure will stick to him through life. But failure 
may occur through fifty causes that he cannot control, from the 
of contractors or tradesmen, often from causes which it is 
impossible to foresee. If he makes his work sufficiently strong to 
be beyond risk, others will show him up; if he makes a name for 
economy, he will fail sooner or later. He can never relax the 
strain on his exertions, because, as soon as he is out of one employ 
he must “‘ work himself se ” in the —. and «) yun is 
proportion of engineers die young. course, 

there is for those whom it may satisfy the consolation of knowing 
that those whom the Gods love die young. 
That the unsatisfactory state of things mentioned above 
prevails to any extent in England is quite ikely, otherwise it 
must have attracted the notice of the Institute of Civil Engineers ; 
on the contrary, we read in addresses by the presidents, congratu- 
lations to the members on the increase in the roll of the Institute, 
although it does not seem clear on what grounds the members are 
to be congratulated for that fact. One could understand the cause 
if the Institution were a field naturalists’ club into which all are 
welcome who pay a subscription to be used in defraying the 
expenses of picnics. It seems a pity that the conditions of member. 
ship are necessarily connected with the payment of an annual 


guard | subscription, as this is apt to lead to a wrong estimate of the 


objects for which the Institution exists, so that although from the 
t of view of the London engineers an unlimited incréase in the 
num the bers, iates, and students may seem a 
matter for congratulation, yet it brings distress and humiliation 
everywhere else, It is singular that in 240 meetings held by the 
Institution, questions of internal policy and of the ordering and 
regulation of the professional body with a view to its welfare and 
standing in society, have scarcely ever been discussed, the meetings 
are content to hear with tiresome iteration the experiences of 
members in the conduct of works, regardless of the blight which is 
falling on the profession itself. Nevertheless, there is one solitary 
instance in which a Government has unsolicited, and with the 
—_ of eps the public interest, my we any ot ise 4 
ession 0 i i ing on a proper footing, with excel- 
ee I wai Gekoual that the Institution of Civil Engineers 
never heard of this case. 
It may be objected that no purpose can be served by 
ibing these evils, unless at the same time one is prepared to 
int out the remedy. I cannot agree with this view of the case. 
By knowledge of the conditions and discussion of them, we may 
hope to discover the remedy ; and it is to be hoped that members 
in every part of the world will begin to ponder over their career ; 
and when a whole body of men are thinking on the same subject, 
something will be elicited sooner or later. Perhaps the case is 
not yet hopeless for the profession, and we have a right in its 
name to demand of every engineer all over the world that he 
devote some attention, and from time to time use some efforts, 
however small, to furthering the specialisation of the pro- 
fession of the civil engineer by some means similar to those which 
have been put in practice by other professions. Shall it be said 
that we are the only body of men who have been faithless to our- 
selves, and so have betrayed the public interests entrusted to our 
care? If we continue in this course, and cannot be roused by the 
calls of duty and the sense of self-preservation, then indeed the 
profession of civil engineering is dying, and it will 2 so dishonoured 
ARRAPONGA, 
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New Zealand, 1886. 








TENDERS. 


TOXTETH PARK, 
TENDERS received by the Toxteth Park Local Board for the com- 
pletion of Holme-street, contract No.7. Quantities supplied by 
the engineer, Mr. John Price, Assoc. M, Inst, C.E, 


. ad 
McCabe and Co., Liverpool... .. «. «+ «1 « «- 2614 0 





Hayes and Son, Bolton .. 202 9 4 
C. Burt, Toxteth Park .. .. 281 0 0 
Anwell and Co., Liverpool .. 279 3 8 
L. Marr, Toxteth Park.. .. 24114 7 
Be Gene, TRSENGD oc 0s ce 0s cc se se 237 111 
W. F. Chadwick, Liverpool—accepted .. .. .. .. 28518 1 
Walkden and Co., Bootle —withdrawn owing to error 197 0 

Engineer's estimate .. .. .«. so cc co co SP GD 


Tenders received by the Toxteth Park Local Board for the com- 
pletion of Wendell-street, contract No. 8. Quantities supplied by 
the engineer, Mr. John Price, Assoc, M. Inst. C.E. 


£ 8s. 4, 
Hayes and Son, Bolton ., - “9 9 9 
C. Burt, Toxteth Park .. .. 220 0 0 
McCabe and Co., Kirkdale .. 210 6 0 
L. Marr, Toxteth Park .. |. 189 11 6 
Anwell and Co., Liverpool .. .. .. - 179 9 5 
W. F. Chadwick, Liverpool Ss” ee 7515 0 
BB, Kamas, Boeken. oo ce 0s se 0 . tm Xs 
Walkden and Co., Bootle—accepted 169 18 6 
Engineer’sestimate .. .. .. .. 19 0 0 


Tenders received by the Toxteth Park Local Board for the com- 
pletion of Whittier-street, contract No. 9. Quantities supplied by 
the engineer, Mr. John Price, Assoc, M, Inst. C.E. 


£ a4, 

eee ont Sep, Belen... co 253 1 4 
McCabe and Co., Kirkdale .. .. 227 3 6 
C. Burt, Toxteth Park .. .. .. 220 0 0 
L. Marr, Toxteth Park .. .. .. 192 19 0 
8. Me h, Toxteth Park .. 189 18 5 
Anwell an: » Liverpool .. .. 18412 1 
W. F. , Liverpool.. .. 180 3 2 
R. Lo > ee ae 178 11 6 
Walkden and Co., Bootle—accepted 173 8 0 
ses be 195 0 0 








THE COLONIAL AND INDIAN EXHIBITION.—The Executive Com- 


f missioners and other official representatives from the colonies and 


from India have been invited to dine with the present and past 
members of Council of the Institution of Civil Engineers at 
Greenwich, on Wednesday, the 7th of July. 


GLAscOW WATERWORKS.—We understand that Messrs. Thomas 
Larmuth and Co., engineers, Cross-lane, Salford, are supplying 
to Messrs. Morrison and Mason, contractors, Glasgow, the whole 
of the plant required for both ends of the tunnel on the Lock 
Katrine Waterworks for the Corporation of Glasgow, consisting of 
engines, boilers, fy blowers, air compressors, the “‘ Hirnant” 
rock drills, rock drill carriages, air pipes, &c.—in fact, all that is 
required for the job, 

PHOTOGRAPHS OF THE SEVERN TUNNEL.—We recently acknow- 
ledged the receipt from Mr. Worsley Benison, of Livingstone 
House, Chi , of several oe ry of the entrances to this 
great tunnel, including a large one of the English entrance, under 
the Severn, We have now to acknowledge the rig we a a 
fine carbon photograph of the Welsh entrance. Mr. ison 
no doubt find that photographs prove of great interest to 

. The particulars sent with each photograph mention 
that the tunnel was commenced in 1873, and finished in 1886. Its 
length from face to face is 7666 yards, and the depth from high 
water to rails 163ft, at lowest point, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Measrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller, 

NEW YORK.—Tre Witimer and Rogzrs News Oompaxy, 
Beekman-street. 
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PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Supplement, a Two- 
Page Engraving of an Express Bogie Engine for the Lancashire 
and Yorkshire Railway. Every copy as issued by the Publisher 
contains this Su; and u are requested to notify 
the fact should not receive it. 
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THE ROYAL AGRICULTURAL SOCIETY. 

We announce, with great pleasure, that, owing in large 
part to the action of Mr. Jacob and some other members 
of Council, the Royal Agricultural Society has prac- 
tically determined to give prizes next year for the best 
compound traction engine. The competitive trials 
will take place at Newcastle-on-Tyne, a little before the 
annual show. The last engine competition was held at 
Cardiff in 1871, so that an interval of sixteen years will 
divide the two. During that period remarkable advances 
have been made in the construction of steam engines; and 
we shall not be surprised to find some of the competitive 


4 L Se er hd a : engines making over 6 hours on the brake. It may 
Livanroo, EXHIBITION Senses (ilinstrated.) seen Nt : {00 | be well for the benefit of those ——— who were boys 
Rattway MATTERS |. s+ ss sr ss se ss se se ss as +» 461 | when the Cardiff trials took place, if we explain the system 
MISCELLANEA .. “oot ot tt otpotp orp ott ott tt ger | of testing adopted. The competitor declared what power 
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TO OCOORRESPONDENTS. 
Registered Telegraphic Address—‘‘ ENGINEER NEWSPAPER, 
on LONDON.” 

*.* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not nec ily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* We cannot undertake to return drawings or manvacripts; we 
must therefore request correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

W. R. E.—Messrs. Triibner and Co., Ludgate-hill. 

J. (Penthouses),— The suction pipe must be leaking—that is to say, drawing 
air, A very small leakage will suffice. 

C. R. (Greenwich).—The bent crane question which you refer to has been 
Sully dealt with already in Tuk ENGINEER. 

J. D.—It is impossible to give any correct answer to so vague a question as 
yours. The maximum strain put on a tow rope on a host of 
circumstances. You may take it that three tons is a very usual strain, but 
we doubt that this amount of information can e of much use to you. 

Novice (Adelaide).—(1) The second glass inside the jirst Q) an air 
pump will not be fired provided you take care in making the experiment to 
get the air out of both, which you have not done. (2) The cup of a baro- 
meter, or its equivalent, a leather diaphragm, or a bend in the tube at the 
lower end is necessary, as you will find if you try. (4) Jf you will put a 
barometer tube through the top of your air pump receiver, the cup being 
inside the receiver, and exhaust the air, you will find all the mercury fall 
out of the tube as you exhaust the receiver. (4) A few improperly conducted 
experiments have led you so far astray that you have written a great deal 
of nonsense, to which we have replied simply use you are a novice, and 
may yet learn better ways. 








ALOE FIBRE MACHINERY. 
(To the Editor of The Engineer.) 


Sin,—Can any of your readers oblige me with the name of makers of 
zood, simple hand-power machinery for turning aloe fibre into yarn, 
soir, and , and for extracting the aloe fibre? %. 


London, June 8th. 
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he intended to work at—generally something in excess of 
the nominal power. By the rules of the Society, the power 
of an engine is determined by squaring the diameter of 
the cylinder and pointing off the last figure. Thus, an 
engine with an 8in. cylinder would be rated as 6°4 nominal 
horse-power, and so on. An 8-horse power engine used 
to be worked up to 12 or 14-horse power on the brake, some 


46s | makers selecting more and others less, experience acquired 


by them in their own works telling them under what con- 
ditions of load their engine performed best. The brake load 
depended, of course, on the number of revolutions. All 
being ready, a certain amount of wood and coal was weighed 
out to each competitor, and steam got up from cold water to 
the required pressure, the time taken and the weight of fuel 
used being noted. Then 141b. of coal perdeclared brake horse 
power was weighed out to each engine, and the trial a, 
and was continued until such time as the engine could no 
longer run at the declared speed for want of steam. 
The time of starting and the time of stopping were 
noted, also the whole number of revolutions. The 
competitor might run as much faster than the stated rate 
as he liked, but he must not run slower. The whole 
number of revolutions being divided by the nominal 
number, gave the mee ares time, and the longer this 
time the more economical is the engine. Let us suppose, 
for example, that an engine wasintended to work to 12- 
horse 1 mew at 120 revolutions per minute. The brake was 
loaded accordingly, and it was found that the engine makes 
35,600 revolutions. Dividing this by 120, we get 296°6 
minutes, or 4 hours 56°6 minutes; and this divided into 14]b. 
of coal, gives 2°78 lb. of coal per brake horse-power per hour. 
As a matter of fact, however, the engine really made, let us 
suppose, 123 revolutions per minute, and 35,600 divided by 
123 = 289°4 minutes, or 4 hours 49 minutes, as the real 
duration of the run; but a little reflection will show that 
in this case the engine was exerting more than 12- 
horse power, in the ratio of 123 to 120, and with this 
the engine had of course to be credited. In practice it 
was found that the engines by the best makers seldom 
overran their speed cioth, the actual and mechanical time 
agreeing very closely. We may add, further, that ex- 
perienced competitors would not run on a new brake if 
they could help it. They stoutly maintained that a well- 
worn brake put less load on the engine than a new one, 
and this although, as a matter of fact, the work is measured 
altogether by the load which is kept in a state of — 
sion by the action of the engine turning the brake pulley. 
This being so, the condition of the machine ought in no 
way to affect the work done, always provided the pulley 
journals ran cool. During the Cardiff trials the engines 
were indicated during their run on the brake, and the 
water consumed was also measured. We have no doubt 
but that the Newcastle trials will be conducted with as 
much care and skill as it is possible to bring to bear on them. 

It is a noteworthy fact that very few firms make com- 
pound portable engines, although a great many make 
semi-portable and semi-fixed compound engines in large 
numbers. Messrs. Richard Garrett and Sons were, we 
believe, the first to put a compound ete engine into 
the market, and they have made such engines for years. 
The firm has never competed for a Royal Agricultural 
Society’s steam engine prize, and it is not likely that they 
will break through their rule and compete now. But they 
have on two occasions done what no other firm in the 
kingdom has done, enabled us to carry out trials with 
their regular commercial compound engines. The results 
of these trials are on record in our pages, and it will be 
seen that the competitors at the Newcastle trials will have 
their work cut out for them if they mean to beat Messrs. 
Garrett’s engines. It is, we believe, not yet certain 
whether frame engines will be admitted to compete ; and 
semi-fixed engines are not agricultural inanysense, except in 


so far as they are used by millers. If such engines are | b 


admitted for competition, the makers of compound port- 
ables will find themselves a little handicapped, because 
there is a Bing deal of experience extant about compound 
semi-portables, and very little indeed outside of Leiston 
age compound — engines, and those who 

e semi-portables will be able to bring their 
experience to bear in designing portable engines. As, 
however, the engines will no doubt compete in classes, 


portable engines competing with portable, and semi-fixed 
with sonal dead engines, there ill not be much ground 
for complaint. 

We of course, have it urged that nothing but 


racers will have a chance of winning. We opine, however, 
that the word “racer” will be found to have lost its mean- 
ing to a very considerable extent. Engines are regularly 
made and sold now which a few years ago would have been 
called “racers.” It is very difficult indeed to see what 
can be added to a modern compound portable to entitle it 
to be called a racer. Probably the use of a copper fire-box 
and brass tubes would entitle it to that appellation; but 


we very much doubt that the advantage due to the use of 





copper and brass instead of iron would make three minutes 
in the performance of the engine, and we are certain 
it would not make as much difference as would the quality 
of the oil used for lubrication. To render the trial at New- 
castle bager sgt there ought to be entered simply for the 
purpose of comparison as good a non-compound double 
cylinder engine as it is possible to make, in order that it 
might be seen at once how much better the compound is 
than the non-compound, and how much better the non- 
compound engine of 1887 will be than the non-compound 
engine of 1871. We fear that this is too much to expect. 

he trials of traction engines will be complicated and 
difficult if the test consists in using the engines on the 
high roads or in the fields. A mere fuel test can of course 
be carried out on the brake in the showyard without any 
trouble. But it is quite adifferent matter to test an engine 
when hauling, and it will be found no easy thing to reduce 
the performance of all the competitors to a common 
standard. No doubt, however, the Royal Agricultural 
Society, with the able assistance of Messrs. Easton and 
Anderson, will be able to overcome all obstacles. 
I rtable engines are admitted to compete, the 
trials. are certain to be the most interesting that have 
ever been carried out under the auspices of the Society, and 
they ought to supply much valuable information, while 
convincing the foreigner that we have not reached finality 
yet, and that he had better think twice before he puts his 
capital into works for the production of portable engines 
intended to beat English engines out of the foreign 
market. We know that the opinion held abroad is that 
English portable engines will undergo no further change, 
and that it will be quite safe to copy them as they are. 
The Newcastle trials will place matters in another light, 
and will, we believe, act as a wholesome deterrent to our 
rivals, who will brio be taught that English engineers 
know nothing of finality. 


BOILER SETTING. 

CornisH and Lancashire boilers have been in use for 
considerably more than half a century. During that time, 
and especially during the latter moiety of it, great im- 
provements have been effected, both in the quality of their 
materials and in the tools and appliances for their con- 
struction. As a matter of course, too, experience in the 
working of these forms of steam generator has taught its 
lessons; and while to the uninstructed eye a boiler of 
either type as made now presents no differences from others 
of the same type made in the earlier days of boiler con- 
struction, the eye of the expert sees many. For example, 
the expert who is old enough to remember boilers made 
half a century ago, and contrasts them with their successors, 
will obserye that the practice of the best makers—if, 
indeed, such a term can be fairly applied to the primitive 
days when pressures were so low that injury to boilers was 
as likely to pen from the negative or collapsing pressure 
of the atmosphere as from the internal force of the steam 
—showed that the right principles of staying were little 
understood. Then as pressure increased, more and more 
stays were introduced, until boilers got to be so over- 
stayed they could not “breathe,” or, in other words, yield 
sufficiently at the proper points to allow for expansion 
and contraction; and furrowed plates; rapid deterioration of 
boilers; leaky seams, and split plates resulted. Happily all 
boiler designers and makers of reputation in this country 
at all events, know better now; and if boilers were made 
only by competent persons injury or explosion from 
defective design would never occur. In fact, the thoughtful 
and trained observer of the history, construction, and 
setting of Cornish and Lancashire boilers perceives advance 
and improvement in everything connected with their 


design, materials, and construction. Here, however, unfor- 
tunately things stop, little improvement is anywhere per- 
ceptible in the methods of setting or working boilers, and 


future historians may, if they please, record scathing com- 
ments upon us who pride ourselves on being a practical 
nation, for as much as that, while deserving credit for our 
exertions to improve the design, materials, and construction 
of steam boilers, we used no exertion, and gave ourselves 
no concern to secure the best and safest means of working 
them. Even in the present day what would be thought 
of the man who would go to Long Acre, give 300 or 400 
guineas for a beautiful carriage, have it sent home, and run 
it into some tumbledown shanty open to wind and weather, 
and set the most ignorant labourer he could find to take care 
of it? Yet in this case the carriage owner injures but himself, 
A steam boiler is quite another affair. While at work it 
represents haan death to all within a certain—per- 
haps uncertain would be the better word—distance of it. 
The days are, we venture to hope, gone for ever when 
hidden and occult causes for boiler explosions were sought 
for to explain their occurrence. In earlier days doubtless 
causes were hidden, but only by the curtain of ignorance 
—a curtain rent asunder by science and practical expe- 
rience; and it may be fairly asserted that now the great 
majority of explosions are wholly preventable, and this 
rings us directly to the title we have given this article, 
Destruction to life and property arising from boiler explo- 
sions was in early days due in all probability quite as 
much to defective design, materials, and workmanship, 
as to bad managenient; we think that boilers made by 
good makers now only explode through bad usage. The 
only check on this is efficient periodical inspection, and 
inspection is of use exactly in proportion to the facilities 
afforded for its performance. A boiler is like a fortress or 
a chain—no stronger than its weakest The military 
engineer can perceive the weak point of his fortress, and 
can take his measures accordingly. The chain maker 
cannot do more than test his pe to a certain point, and 
surmise that its breaking strain isso much more. The 
boiler user occupies an intermediate position between 
these two. Given a certain mode of construction, 
and, in the case of at least most land boilers, a cer- 
tain mode of setting, and there is no difficulty in makin 
a thoroughly efficient examination of the plates inside an 
out. The engineers to the Board of Trade will not certify 
any boilers which come under their jurisdiction which 
have not proper manholes and other facilities for making 
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thorough inspection of all their interiors. Cornish and 
ire boilers do not come within the jurisdiction of 
the Board of Trade till after they have blown up and 
either destroyed or endan ife. In other words, no 
steam user is allowed to jeopardise the lives of his pas- 
sengers at sea, but he may endanger as many lives as he 
likes on shore with perfect impunity. This is the regula- 
tion of a practical people! We have observed that inspec- 
tion is necessary for the safe working of steam boilers, and 
we have pointed out that everything about Cornish and 
Lancashire boilers has been improved save their mode of 
setting, and yet innumerable explosions have been directly 
due to this cause, For years engineers, both by tongue 
and pen, have pointed out the evils of setting boilers on 
side or midfeather walls, all the dangers arising from 
corrosion caused by small leaks or “weeping” seams 
letting moisture pass and find its way to the walls 
on which the plates rest have been pointed out 
ad nauseam, but boilers are still set thus. There is 
robably no body of men who pursue an un- 
ealthy calling with greater patience or efficiency than 
the inspectors of our boiler insurance companies, workin 
hardest just when all others are taking holida  aaeal 
to the often extremely high temperatures of -cooled 
flues, and carrying on duties that demand tact, unflinching 
strength of mind, and thorough practical competence for 
their duties. They work on year after year, and “make 
no sign.” How many tales do their reports tell? Yet, 
although there is no insuperable difficulty in setting 
cylindrical boilers in such a way as greatly to facilitate 
external inspection, as well as to prolong the lives of the 
boilers, the old defective system is adhered to. Two points 
or methods present themselves to the man about to put 
down a Lancashire or Cornish boiler. One of these is to 
so arrange the setting as to give the greatest facility for 
external examination with the least expenditure of time. 
The second is to set his boiler in such a way that 
the inaccessible external surfaces of the plates shall be 
so protected as to be safe from corrosion. This last 
system is practised with the plates and frames of iron 
ips, which are covered with asphalte, concrete, or 
other similar protective agent. That iron if properly 
protected is to all intents imperishable has been proved 
over and over again. We have heard, for example, of the 
end bearing plates of a very old iron bridge, which, when 
the bridge was pulled down, were found, where they rested 
on the felt originally put between them and the heavy 
plates, to be perfectly clean and free from corrosion, and 
we have seen the floor plates of a bridge many years old 
stripped of pavement and ballast perfectly clean and free 
from corrosion. There is but one condition different in the 
case of the boiler plate, and that is temperature. Bridge 
and ship plates can be protected with asphalte, which would 
become soft and presumably useless at the temperature of 
60 Ib. or 80 Ib. steam, such as is usually used in Cornish 
boilers; but other means of protection may be found if 
sought. We would prefer, however, to see the alternative 
principle adopted of so setting boilers that a thorough and 
minute examination of every of their external surfaces 
can be made with ease and expedition. How to effect 
this is not a more difficult problem than many others satis- 
factorily solved longsince. In fact it has been very nearly 
solved by the system of seating boilers on cast iron saddles, 
or carrying them by brackets, resting on side walls. Any 
arrangement that can be suggested is better than the plan 
of seating on one or two midfeather walls, a method 
still, we regret to say, freely adopted by men who ought 
to know better. 


THE SANITARY CONDITION OF THE HOUSES OF PARLIAMENT. 


Ir happened once in years gone by that as a Select Com- 
mittee were sitting in one of the rooms in the Houses of 
Parliament overlooking the Thames, a passing steamer, 
— up the foul waters of the river with its paddles, 

’ liberated a volume of: so pestiferous in its odour and 
far-reaching in its’ effécts, that the Committee were well 
nigh driven from their deliberations, and gave immediate 
orders for the windows to be closed. The event attracted 
considerable notice at the time, and probably had some 
effect in hastening the ‘day when the great intercepting 
sewers were constructed, carrying the sewage of London 
down away into the river beyond the metropolitan 
. It is strange, after all the money that has been 

spent, and all the work that has been done, we should find 
e latter state of the Houses of Parliament worse than the 
former. This time there has been an invasion of mephitic 
odours into the precincts of the Legislature, not merely 
potas temporary discomfort to a Select Committee, 
ut actually compelling the House of Commons itself, on 
a recent occasion, to seek safety in sudden flight, both sides 
of the House agreeing that the noxious smells were un- 
bearable. It has been sought to lay the blame of this state 
of things on the main drainage works in the vicinity of the 
House, and Sir James M‘Garel-Hogg has been called to his 
feet more than once to answer complaints on the subject. 
Towards the endof MarchaSelect Committee was appointed 
to inquire into the ventilation of the House, and from 
this source we have now two reports, the second appearing 
a few days back. A perusal of these documents recalls to 
our mind the statement said to have been made by the 
mayor of an ancient borough to Queen Elizabeth, in 
explanation of the circumstance that no bells were ringing 
to welcome the royal visitor. Many reasons were forth- 
coming for the absence of the jubilant but the first 
was simply that the borough “had no ” Her Majesty 
replied that this was quite sufficient, and graciously dis- 
nsed with any further explanation. The reports of Sir 
enry Roscoe’s Committee carry us to all points of the 
compass for a solution of the fact that there are offensive 
odours within the Houses of Parliament, but there is one 
that is all-sufficient in the absence of every other, and that 
is the state of the drainage of the House itself. If all 
around were as nt as Araby the Blest, the atmo- 
— a the a of Mags oad could rong hes 

erwise disagreeable. e picture is complete, 

nothing seems wanting to bader the legislaties abode 
liable to summary proceedings in respect to its insanitary 








condition. If a common lodging-house were in the condi- 
tion of the stately Bp where our laws are made, the local 
authorities must of neécessity take proceedings in order 
that the sanitary defects of the building might be remedied. 
One honourable member was lately reported to be suffer- 
ing from fever of a typhoid type, and whether this was 
due to the atmosphere of the House or not, there seemed 
fair ground for suspecting some connection between the 
two. 
It is amusing to find that rather less than a couple of 
ears ago, when the House was plagued with bad odours 
” intense than those of the present session, a Select 
Committee reported the condition of the sewers and drains 
about the Houses of Parliament to be “entirely satisfac- 
tory,” and such as “reflected great credit upon the officers 
in ch of the building.” Major Tulloch, who after- 
wards conducted a Local Government Board inquiry into 
the subject, arrived at a very different conclusion. Sir 
Robert Rawlineon differed to some extent from Major 
Tulloch, and certain authorities identified with the sani- 
tary arrangements of the Houses of Parliament dissented 
still more strongly. The Select Committee of the present 
session, in their second report, may be said fully to justify 
the conclusions of Major Tulloch. The attempt made in 
the first report to throw the greater part of the blame on 
the low-level sewer of the metropolitan main drai 
system may be said to fail when confronted with the 
evidence contained in the second report as to the state of 
irs nearer home. Whatever may be the condition of 
the low-level sewer, the air of the Houses of Parliament 
must unavoidably suffer from sanitary errors for which 
the Metropolitan Board are in no wise accountable. It 
might have been well if the Select Committee, instead of 
merely scenting the odours in the upper air, had obtained 
admission into the low-level sewer, so as to | man for 
themselves as to its atmospheric condition. inding it 
singularly inoffensive, the Committee might still have con- 
tended that the foul gases were aewealt from the sewer 
through the drainage system of the Palace. This theory 
could have been tested by observing the strength of the 
odours within the sewerat two opposite points, so as to detect 
whether the effluvia underwent diminution in ing the 
Houses of Parliament. If so, it would be clear which 
way the odours went. If no such change was perceived, 
the air of the sewer being as in one part as the other, 
the Committee could then only rely on the argument that 
in times of flood, when the low-level sewer is gorged with 
water, the both of the Board’s sewer and those which 
eree | to the Palace, are forced into the edifice. It is inti- 
mated that this also takes place at high water. But it is 
not shown how the tide can affect the low-level sewer, 
seeing that the level of the water outside has nothing 
whatever to do with the flow of the sewage in the inter- 
cepting sewers, unless it be when excessive rainfall demands 
escape by the storm outlets. That the air of the Board’s 
sewer under ordinary circumstances is only slightly mal- 
odorous seems tolerably certain. In the House of Commons 
a short time back Sir J. M‘Garel-Hogg, in reply to Sir H. 
stated that an examination of the low-level sewer 
in that locality on a certain day in April showed that the 
sewer itself was almost free from smell, but, upon opening 
a side entrance, a foul odour was found to from 
the sewer draining the Houses of Parliament. We have 
also reason to believe that, at a more recent date than this, 
the air of the low-level sewer was found to be such that no 
reasonable complaint could be urged against it. Thus, the 
only way of establishing an accusation against this sewer 
would be by eae that it receives effectual ventilation 
thi h the Houses of Parliament. If this is the fact, 
and if this be the source of the evil smells complained of 
in the House of Commons, the remedy would consist in 
such an alteration of the junction between the Palace 


, | drainage and the low-level sewer as would cut off all direct 


communication between the two. This is proposed by the 
Committee, and if they were convinced that the sewer in 
a did all the mischief, they would act logically if 
they proposed nothing more. But they are not so con- 
vinced, and ow propose very much more. After recom- 
mending that the drainage of the Palace should be cut off 
from direct connection with the Metropolitan system, by 
the use of Shone’s pneumatic ejectors, they propose an 
entire transformation of the drainage arrangements of the 
Palace—of the need of which there can be no doubt. 

It is worth while looking at the defects described in the 
report of the Committee. e chief sewer to which all the 
drains of the Houses of Parliament are tributary, and 
which passes from one end of the precincts of the Palace 
to the other, is pronounced “faulty and obsolete,” so as to 
require reconstruction. This, with other matters in con- 
nection with it, will cost £8000. An auxiliary drain or 
sewer running from north to south under the basement of 
the two Houses, forming a junction with the larger sewer 
near the Clock Tower, is so constructed that the Com- 
mittee say : “A worse state of things than is presented by 
this sewer could not be devised.” A change has neces- 
sarily to be effected in that spot, the estimated cost being 
£1100. Two other drains require to be put into repair, at 
an estimated cost of about £500. is no complete 

in existence showing the position of the various 
ins, and there appears to be a good deal of mystifica- 
tion on the subject. Hence the Committee consider it 
ni that the course of the drains should be traced 
without delay, and a complete plan 
matter of note carries us back to 1878, when a 
was made for a sum of £5000 by the Office of Works from 
the Treasury, for the purpose of. placing the drainage of 
the House in proper sanitary order. Up to that time “the 
closets, urinals, lavatories, sinks, and the overflow pipes 
from the water cisterns were all, or nearly all, unventi- 
lated, and in direct communication with the sewers.” 
But all the money expended from time to time in order 
to effect the necessary alterations amounts only to £1800. 
Hence the Committee calculate that only about two-fifths 
of the necessary changes have been made. In the next 
place we come to something which is certainly very 
remarkable. The Committee call the attention of the 
House “to a reprehensible practice which has been 
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uniformly carried on, and one which they are of opinion 
is a pri cause of the smells which have been so much 
complained of.” If this be “a pri cause,” there is 
little need to make a fuss about the low - level 
sewer. The practice referred to consists “in allowin 
the waste steam from the warming apparatus, an 
the high-pressure steam and boiling water from the 
boilers to pass directly into the sewers.” This boiling-up 
of the sewage, of course, is highly ble. To get rid 
of this pleasant arrangement will cost £325. The prospect 
of eliminating a “ primary cause ” at so small a cost cannot 
be otherwise than satisfactory. Then there is an admir- 
ably contrived dustbin, receiving “garbage and refuse 
from the kitchens, &c.,” and felicitously placed at the foot 
of the staircase leading to the ladies’ gallery. The foul 
emanations from this Pandora’s box having no other outlet, 
“ pass up this staircase.” With a commendable burst of 
indignation, the Committee declare “it can hardly be 
credited that a practice of this kind, which is condemned 
by the sanitary inspectors in every workman’s cottage, 
should have been for years permitted in the Palace of 
Westminster.” There is also something wrong with the 
kitchens, and something equally wrong, or worse, with 

to the laundry. In fact, we hardly know what 
there is that is right. In the midst of this miserable state 
of affairs we are not surprised to learn that “no single 
authority is responsible for the sanitation of the building,” 
that is to say, there are four authorities each supreme in 
its own domain. One department has charge of the 
drainage, another the heating and lighting, another the 
kitchen and cooking arrangements, while yet another looks 
after the cleaning. The result of it all is that the health 
of the Members of Parliament and of. the officers who 
reside within the precincts of the Palace at Westminster 
is so seriously imperilled by the defective drainage and 
sani arrangements which now exist in the building. 
Such is the unanimous opinion of the Committee, and we 
do not see how it is possible for anyone who duly weighs 
the evidence to arrive at any other conclusion. Assuredly 
there is something grimly humorous in the circumstance 
that sanitary legislation to proceed from a “Palace” so 
eminently unsanitary in its internal arrangements, The 
wrong is now to be set right. Some of the work is done; 
and, if certain other items are adopted, the total cost is 
estimated at £13,265. But this is irrespective of improve- 
ments in the means of obtaining fresh air in the House of 
Commons and in the Commons op There is also no 
estimate as to the cost of a pro ange in the mode of 
ventilation, designed to do away with the system of exhaust. 
If the recommendations of the Select Committee are put into 
execution, we might hope that, in the course of a couple 
of years, the Houses of Parliament would be made as 
healthy as they ought to be. But there is “ many a slip 
between the cup and the lip.” The Government Board of 
Works will have a voice in the matter, and there may be 
some little difficulty arising out of the recommendation of 
the Select Committee that the designing and superintend- 
ing of the works which they propose should be intrusted 
to “an independent expert of the highest professional 
standing, under whose personal direction the alterations 
suggested should be carried into effect.” This is not very 
nice for the Board of Works, although the pill is carefully 
roe by the Select Committee in the language they 
employ. 


REDUCED PRODUCTION OF IRON, 


Ar last the ironmasters of the country are beginning to 
reduce the production of pig iron. In Scotland last week there 
were five furnaces put out of blast, bringing the number down 
to eighty-four, and others it is expec will follow. But 
although the shipping season is now nearly at ita height, and 
although there is that reduction of the production which the 





blowing out of furnaces indicates, yet there is still an increase 
of in the warrant stores in Scotland, and it is believed an 
increase also in the stocks held by the makers. Prices are still 


so low as to be unprofitable, so that it is clear that there will be 
a further reduction in the output soon, unless there should be a 
sudden and at present unlikely change in the range of prices and 
in the state of trade. It should not be forgotten in this con- 
nection that Scotland is largely to blame for the last stocks of 
pig iron which bave accumulated, for whilst all the other large 
producing districts reduced their production last year, there was 
in Scotland an increase in the make of 15,562 tons; and the 
stocks it held last year rose from 821,000 tons to 1,050,683 tons 
—nearly one-half of the total held in Great Britain, though its 
production is only one-seventh of the whole. It is this vast 
mass of iron held in store in Scotland which is largely respon- 
sible for the present state of the iron trade. If every blast 
furnace in Scotland were put out, there is a stock more than 
sufficient to meet all the wants of the buyers for one year—a 
state of affairs which does not obtain in any other district as far 
as we know. Very tardily, then, Scotland is beginning to see 
the effect on the market of the vast stocks of pig iron it holds, 
and of the great poreion it keeps up in the face of low prices 
and a demand which has shown some signs of falling off for 
Scotch iron. For it should not be forgotten that there is 
included in the output of iron in Scotland a percentage of 
hematite, and it is possible that there may also be a portion in 
the stocks inhand. But that hematite iron is in some branches 
of the trade forcing out the Scotch iron, just as in another 
branch the Cleveland pig is trenching on the domain of Scotland. 
Under these circumstances the wisdom of the course taken in 
Scotland of late is proved; and if it be followed up sharply, 
there will be an ease in the market, a reduction of stocks, and 
in the end an improvement in prices, Scottish makers of iron 
will, however, have to further reduce production soon. 


A MINERS’ INDUSTRIAL EXHIBITION. 


Yet another exhibition! The Right Hon. Earl Fitzwilliam 
proposes to hold an industrial and fine art exhibition in the 
market hall at-Elsecar. The Princess Mary, Duchess of Teck, 
has consented to open the Exhibition, which begins on Whit 
Tuesday, June 15th, and is to be continued for several days. 
Exhibitors are to be divided into two classes: (a) working men 
in the usual tion of the term, and such as may be judged 
to belong to that class at the discretion of the committee; (d) 
amateurs, manufacturers, and tradesmen. Pecuniary prizes are 
to be awarded to the successful competitors in class “a,” and 
certificates of merit in class “.” The enterprise is the first of 
the kind which has been attempted in a mining district, and 
its success will be watched with considerable interest. 
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THE EDINBURGH EXHIBITION.—COMPOUND HORIZONTAL CONDENSING STEAM ENGINE. 


MESSRS, O, AND W. BERTRAM, SCIENNES, EDINBURGH AND BOW, LONDON, ENGINEERS. 








THE EDINBURGH INTERNATIONAL 
EXHIBITION. 
No, III. 

Ovr illustrations above show a plan, also an ele- 
vation of a compound horizontal condensing engine, 
by Messrs, Bertram, the well-known paper-making 
machinery manufacturers, of Edinburgh. This engine | 
drives the larger portion of the shafting in the machinery | 
in motion section at the Edinburgh Exhibition. It has | 
been running since the opening with great smoothness | 
and regularity, and is especially adapted for paper-mills and 
fast running machinery. The high-pressure cylinder is | 
16in. diameter, and the low-pressure 28in., the stroke being | 
3ft. The working barrel of the high-pressure cylinder is 
inserted into the outer shell and caulked at both ends with 
very soft charcoal iron wire }in. diameter. Two short 
valve chests, having suitable steam and exhaust 

ranches, are cast on. The cylinder is jacketted on 
the body, the jacket nase proved to 100 lb. hydraulic 
pressure, A blow-through valve 2}in. diameter is fitted 
on this cylinder complete. The steam ports are 10in. by 
1}in,, and exhaust port 10in. by 2hin. The slide 
valves are box with grid slots on the back, con- 
nected to the excentric rod, with guide complete, by a 
spindle working through a Ls ih oe, having adjustin 
nuts outside, e low-pressure cylinder is jacket R 
caulked and praved in all respects like the high-pressure 
one, The valve casing is cast on its side, with suitable 
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steamand exhaust branches, for onedouble portedslide valve 
worked from the crank shaft by an excentric and crosshead 
in the usual manner. The ports are 15in. by 1}in. and 15in. 
by 5in. for steam and exhaust respectively. The valve 
spindle is of mild steel 2in. diameter. The pistons 
are 6in. deep, made of cast iron, fitted with Buckley’s 
metallic packing and junk ring. The piston rods are of mild 
steel, arranged to work through both endsof thecylinderand 
secured to the pistons by nuts. The tail ends have cast iron 

ides and slippers for supporting the weight of the piston. 

e crossheads and connecting rods are of malleable scrap 
iron, having gun-metal bushes and steel pins at the connec- 
tions. The noticeable smoothness of the working is due in 
somedegree to the rigidity of the foundations ensured by the 
sole plate—which is of cast iron of trunk and box section 
combined—being cast in one piece with the guide channels, 
front cylinder ends, and crank shaft pillow blocks. The 
crank shaft is double-throw, of malleable scrap, the journals 
being 7in. by 15in. and body 8jin. diameter, swelled for 
the pi ot to llin. diameter. The fly-wheel is 12ft. 
diameter, cast in two sop with rim of suitable 
width for a 26in. belt. e wheel is keyed on the shaft 
with two keys, and round the boss are two malleable 
iron hoops shrunk on, and at the rim and along the arms 
bolts are used to secure the two halves together. The 
governor and cut-off gear—Turnbull’s patent—are note- 
worthy features of the engine. The. ren, placed, 
as will be seen from our illustration, between the two 


‘valve chests on the high-pressure cylinder, is driven from 





the crank shaft with wheels at the same speed as the =ae. 
On its spindle is a cam, efficiently case-hardened, which 
actuates the cut-off valve grid plates working on the back 
of each slide valve, whose spindle is connected to a bell 
crank lever and spring box, with a bracket for carrying the 
same. There is asteadying bracket forthe governorspindle, 
also a footstep bracket for same and brackets for lying shaft. 
All the working parts are thoroughly case-hardened. A 
suitable air pump and condenser are provided, the pump, 
15in.diameter and 16in. stroke, being worked from end of 
crank shaft by means of disc, connecting-rods, &c. The 
engine is beautifully finished in every respect, and deser- 
vedly attracts great attention in the Exhibition. 

Turning now to the lighting of the building we 
may say that the system of installations of electric 
lighting in operation at Edinburgh is perhaps the 
most extensive that has ever been seen; certainly 
nothing in Scotland has ever approached it. It is on 
this account alone a very conspicuous feature of the 
Exhibition, but when it is considered that the work repre- 
sents not one single system—with perhaps good and 
features. commingled—but an gation of several of 
the best firms’ ep ratus, it is additionally valuable as a 
demonstration of lighting on a large scale, affording the 
means for a six months’ crucial comparison. In all, there 
are distributed over’the buildings and grounds 306 arc 
lamps; in the Central Avenue, the outside Promenade, 
“Old Edinburgh,” and in other minor places, 3000 incan- 
descent lamps. The aggregate candle-power represented 
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THE EDINBURGH EXHIBITION.—DISTRIBUTION OF ELECTRIC LIGHTS. : 
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is, as nearly as may be, 725,000 standard candles. The 
total cost will probably amount to between £7000 or £8000. 

The machinery employed in producing the powerful 
electrical currents absorbed in maintaining this vast sys- 
tem of illumination is situated in two courts about the 
centre of the south side of the buildings. The arrangement 
of this vital section of the Exhibition is shown in plan 
herewith. The boiler shed incloses six boilers in all, supply- 
ing steam power both for the engines working the dynamos 
and for the engines furnishing motive power to the moving 
machinery section. Two of the six boilers are supplied by 
Messrs. Daniel Adamson and Co., of Dukinfield, near 
Manchester, each being 28ft. long and 7ft. Gin. in dia- 
meter, suitable for a working pressure of 100 Ib. The 
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material employed in their construction is specially selected 
mild steel, and the fiues are welded solid to the body of 
the boiler. Other two of the boilers are furnished by 
Messrs. Penman and Co., Caledonian Ironworks, Glasgow. 
Like the preceding, they are each 28ft. long by 7ft. 6in, 
diameter, and of the high-class Lancashire type. Each 
has two furnaces 3ft. diameter, the first 7ft. consisting of 
Fox’s patent corrugated flues, the remaining rings being 
joined gine with Bolton’s weldless steel expansion 
hoo ach flue is fitted with six Galloway’s patent 
conical tubes. The boilers are constructed entirely of 
Siemeus-Martin mild boiler steel, the rivet holes and 
openings in end plates for flues having, according to the 
most approved practice, been drilled out from the solid 
after being bent and put in position. The boilers are 
constru for a daily working pressure of 80 Ib. per 








uare inch. The remaining two boilers are by Mr. Geo. 


| Sinclair, Albion Boiler Works, Leith, and the Babcock | last 


and Wilcox Company respectively. Both are noteworth 
as having patent adjuncts in the shape of mechanical self- 
acting stokers. The Sinclair boiler, like the others, is 
28ft. long by 7ft. Gic. diameter, having two furnaces 3ft. 
diameter, but tapered to 2ft. 5in. at mouth. They are 
connected behind the fire-bridge to an oval flue, containing 
100 5in. tubes. Mild steel boiler-plates are used in the 
construction, the rivet holes having been drilled after the 
lates were bent into form. The furnaces are fed from 
oppers fitted above them, through which the coal perco- 





exhibited by the company at the Inventions Exhibition 
year. 

The engines which take steam from the boilers just 
described for working the dynamos generating the electric 
current, are thirteen in number, all of them beautiful 
specimens of their various classes, Those taking steam for 
working the shafting which gives motion to the various 
machines throughout the machinery section are two in 
number, one of which, as explained in a previous article, 
is a compound horizontal a a of about 200- 
horse power, by Messrs. G. and W. Bertram, of Edin- 
burgh, and the other a Corliss vertical tandem engine of 

about 120-horse power, by 
Messrs. Douglas and Grant, 
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Kirkcaldy. ‘Setting aside 
the latter engines meantime, 
we proceed to follow out the 
machinery and apparatus 
conne with the various 
systems of electric lighting 
employed. There are seven 
engines by Messrs, Mar- 
shall, Sons, and Co., of 
Gainsborough, all of these 
fine examples of their re- 
spective types. There are 
four vertical engines, each 
of 14-horse power nominal, 
which furnish power to 
eight of King, Brown, and 
Co.’s dynamos_ supplying 
light to the central avenue ; 
two horizontal fixed engines 
of Messrs. Marshall’s “ B” 
class, erected on strong cast 
iron beds, which drive two 
King-Brown d os for 
the outside lighting. The 
seventh engine is a fine 
specimen of Messrs. Mar- 
shall’s semi-portable com- 

und type of 40 nominal 
orse-power, driving an 


THOMPSON HOUSTON 


















Andrews dynamo — sup- 
plying light to the ma- 
chinery section. 

Messrs. Robey and Co., 
Globe Works, Lincoln, as 
might naturally be ex- 

, contribute largely 
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to the plant furnishing 
motive power to the dy- 
namos of the Exhibition. 
These engines are five in 
number, including a power- 
ful twin horizontal fixed 
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lates, as it were, being drawn in gradually and continuously 
by a pushing box on the dead plate working with a hori- 
zontal reciprocating motion. In the present instance this 
movement is obtained from asmall horizontal engine fitted 
on the brickwork encasing the boiler. The system has 
already received awards at the Smoke Abatement Exhi- 
bition several years ago, and at the Exhibition of Sanitary 
Apparatus held in Glasgow in 1883. Tests of its efficiency 
will be made, we understand, during the course of the 
Exhibition, and when the results are known we ma 
return to the subject. The Babcock and Wilcox boiler, 
fitted with a chain mechanical stoker on the Juckes 
principle, is, we believe, the same in all respects as 


yy | speed horizontal engine carryi 





engine, and are together 

apanle of yielding about 

600 actual horse-power. They comprise two compound 
semi-portable typical “Robey” a with boilers 
on the same base plate, respectively of 40 and 30- 
horse power simula, but capable of yielding 150 and 
120 actual. One horizontal fixed engine of 40 nominal or 
120 actual horse-power, which takes steam from the Bab- 
cock and Wilcox boiler, above referred to; a of hori- 
zontal fixed engines, coupled, with fly wheel in centre, of 
50 nominal or 200 actual horse-power, and a small high 
ing a Thomson-Houston 

dynamo on same base plate, used to illuminate—on the 
incandescent —stands in the central avenue and 


that ' elsewhere. The two semi-portable engines just mentioned 
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are of the same general construction, except that the base 
of the 30-horse power engine is formed of wrought iron 
girders instead, as in the other case, of one massive piece. 
Both are controlled by Richardson’s patent governor actu- 
ating a slot-link cut-off gear, enabling them to work with 
a very small percentage of variation in speed under 
large variations of load. These engines give motion 
to separate lines of shafting by means of double belts, 
l5in. wide, from which in turn seven “Thom- 
son-Houston” dynamos—-four by the 40-horse power 
and three by the 30-horse power engine—are driven. 
These and the other dynamos of the whole installation, 
with the work allotted to them, will be described further 
on. Messrs, bape os next engine is the 40-horse power 
fixed compound, taking steam from the Babcock boiler. It 
is designed for working at a pressure of 1001b., at which 
it will develope economically 120-horse power, and is 
erected upon a massive cast iron foundation plate. It 
works at 100 revolutions, being governed like the above 
by the Richardson automatic cut-off . This engine, 
be Ps appears to us very suitable-for driving instal- 
lations where steam can be obtained from an independent 
source, drives a countershaft from which power is taken 
for four Brush dynamos. Next to this stands the twin 
horizontal engines of 50 nominal horse-power, a good 
example of Messrs. Robey’s now well-known horizontal 
type. A noteworthy feature of these engines is the ex- 

nsion gear, which is on the principle patented by Dr. 

roell, and already shortly noticed in our columns.* As 
applied in this instance, the gear comprises a double-beat 
eo fixed close above and at each end of the cylinder, 
which is raised at each stroke by a rocking lever carrying 
on its outer ends movable detents. The position of these 
is controlled by the height of the governor, which is placed 
midway between the two cylinders and controls the position 
of the detent for both. e exhaust valves are of the 
Corliss type, placed underneath the cylinder, so that it is 
kept always perfectly drained. The Proell gear, it may 
be added, has been receiving somewhat extended adoption 
since being made knownin this country,and Messrs. Thomas 
McCulloch and Sons, of Kilmarnock, show it in action on 
a high-pressure horizontal engine in the Exhibition, which 
application, and its results in practice, we may return to in 
a separate notice. The twin engine of Messrs. Robey 
drives, by means of a belt 2ft. in width, another line of 
shafting from which four Giilcher dynamos are actuated. 
The four separate shafts driven by the Robey engines are 
all placed in line, and at the end of each a face coupling 
is fitted, with Sin. of separation. By this arrangement the 
several shafts can be coupled together and be driven by 
any of the engines in the event of accident-to either engines 
or dynamos, the shafting all being arranged to run at the 
same speed. It may be of interest to state that Messrs. 
Robey are preparing an electric regulator to be fixed to 
the twin engines last described, so as to control the ex- 
pansion instead of the governor, with the view of 
showing that when such an engine is driving shunt-wound 
dynamos it can be made to automatically vary its speed to 
accommodate the machines to the number of lamps they 
are driviny. 

Messrs. Daniel Adamson and Sons, of Dukinfield, Man- 
chester, supply one engine of the single high-pressure 
horizontal type, fitted with the now well-known Wheelock 
automatic cut-off gear. It issimilar to what was exhibited 
at the Inventions Exhibition last year, and attracted so 
much attention on account of the smoothness of its running 
and almost noiseless action.t The cylinder is 16in, 
diameter, and the stroke 3ft., the belt driving fly-wheel 
being 10ft. diameter. The engine is calculated to develope 
100 indicated horse-power, with a speed of seventy revolu- 
tions per minute. This engine — the power for 
other two Brush dynamos. The last engine in the 
court is the semi-portable one by Marshall, Sons, and Co., 

reviously referred to. Outside the dynamo court proper, 

ut forming an inte; portion of the general installation, 
an engine exhibited by Mr. John Bennie, Star Engine 
Works, Glasgow, drives a new d o by Mr. Rankin 
Kennedy, Woodside Electric Works, Glasgow, supplying 
light to portions of “Old Edinburgh.” The engine is an 
ordinary 12in. horizontal one, fitted with a Tangyes 
governor, and running at seventy revolutions per minute. 
A similar engine, it may be stated, is by do at the new 
Central Station, Glasgow, driving an Edison-Hopkinson 
dynamo, and gives most satisfactory results. 

Proceeding now to speak of the various dynamos and 
the distribution of lighting throughout the buildings and 
grounds, we have first to explain that the series of articles 
which appeared in our columns last year, dealing theo- 
retically and very exhaustively with the various systems 
employed in the lighting of the Inventions Exhibition. 
renders it quite unnecessary for us to notice, except in the 
most general way, many of the machines in use at Edin- 
burgh, Most of them are by companies whose systems 
have been fully noticed, as above described. Those of 
them which are not are machines exhibited for the first 
time by firms comparatively new to the business of light- 
ing on a large scale. We shall only speak briefly mean- 
while of these as well, but may notice them separately at 
some length when the results of practical working are 
better known. 

The dynamos are thirty in number ; ten are by Messrs. 
King, Brown, and Co, Rosebank Works, Edinburgh; seven 
by the Thomson-Houston Electric Company, Boston, 

‘S.A. ; six by the Anglo-American Brush Corporation, 
London—four for arc and two for incandescent lighting ; 
four by the Giilcher Company, London ; two by Messrs, 
Andrews and Co., Woodside Electric Works, Glasgow ; 
and one by Mr. Rankin Kennedy, Woodside, Glasgow. 
The various machines are connected to the intermediate 
shafting, and thence to the engines by leather belting, 
chiefly of the orange tan description, manufactured by 
Messrs, John Tullis and Son, Glasgow, and by india-rubber 
belting by Messrs. R. and J. Dick, Glasgow. 

From the plan of the electric lighting machines shown 
by our engraving, it will be seen that the plant of Messrs, 

ing, Brown, and Co. is situated in a separate shed, to the 


* See vol, Ix., pp. 11 land 160. + See Enarneer for May Sth, 1885, 








west of the large court. The firm light the central avenue, 
750ft. in. length, with 1425 incandescent lamps, and the 
outside promenade, including band stand, verandahs, &c., 
with 1200 incandescent lamps. Eight dynamos, taking 
power from the four vertical Marshall engines, supply the 
current for the central avenue; and the remaining two 
dynamos, taking power from the horizontal Marshall engines, 
light the promenade, &c., outside. In reality six dynamos 
are sufficient to do the lighting required; but the others 
are kept running in case of emergency. By an elaborate 
arrangement of switches any dynamo can be switched on 
to any section of the installation. The machines are of a 
neat and compact description, the field magnets consisting 
of a number of rectangular iron bars, the armature being 
of the Gramme order. In some subsequent issue we hope 
to be able to illustrate this form of dynamo, and give par- 
ticulars of its working and fuller reference to the system of 
Messrs. King, Brown, and Co. The lighting of the central 
avenue is effected by placing the lamps, which are 20-candle 
power each, in continuous lines along the arches of the 
roof, which occur at intervals of a few feet. The effect 
with the whole of the 1425 lamps under illumination at 
night, as seen from the vantage ground of the grand 

vilion, from which the central avenue runs off—but on a 
ower level—is good. The spectator from that stand- 

int, looking along the avenue, has before him a stretch of 
Pott, the semicircular roof of which is one continuous 
cavern of golden light. The outside portion of Messrs. 
King, Brown, and Co.’s installation comprises the north 
promenade extending the whole length of the buildings, 
with the central verandah and band-stand opposite. Three 
rows of Venetian masts traverse the whole length of the 
promenade at distances of several feet, the central row of 
masts being loftier than the others, From these masts the 
lamps are swung in graceful festoons, all the lamps bein 
covered with outside globes of alternating colours—red, 
blue, and yellow. They are, as has been stated, 1200 in 
number, of 10-candle power each, and are so arranged as 
to give the onlookers the impression of long bands of red, 
blue, and yellow colours running the entire length of the 
promenade and forming for it, so to speak, an unbroken 
roof of colour. Halfway along the promenade there is an 
extension of the area lighted, in order to include the band- 
stand and the opposite verandah around the principal side 
entrance to the buildings. Venetian poles surround the 
band-stand, and red lights festooned from these com- 

letely encircle the stand. The verandah is similarly 
ighted, and in both cases lamps having Chinese lanterns 
outside add picturesqueness to the effect. The total 
light of the lamps is somewhat impaired by the coloured 
lass globes; but this is fully compensated for by the 
feeling of softness and warmth which the latter feature 
imparts to the general effect. The promenade with 
its flowers, shrubbery, and beautifully fitted pavilions, is 
already a favourite resort for the thousands of visitors, and 
in the evenings the music and the lights together constitute 
a very strong attraction. 

Returning now to the dynamo court, we have to notice 
the seven dynamos of the Thomson-Houston Company, 
whose installation on the present occasion is much the 
largest of any it has fitted in this country. It had, 
as our readers know, a small installation at the Inventions 
Exhibition, for which it was awarded a gold medal. 
At present it has an installation of modest dimensions 
at work in Glasgow. The installation under notice at 
Edinburgh has been fitted by Mr. Richard Miller, of the 
first-named city, who is sole representative for the com- 
pany in Scotland. It is laid out with the view of showing 
a central station for the distribution of the electric light in 
any desired district. The seven dynamos are for lighting 
on the arc system, six of which are in use, with one kept 
in reserve. Thesections lighted by the Thomson-Houston 
machines are the grand hall, the adjoining art galleries, and 
courts, Nos. 1 to 15 in the north-western section of the 
Exhibition. There are over 155 arc lamps of 2000-candle 

wer each, arranged on six different circuits, all brought 
into one switch board, so that any of the circuits can be 
changed from one dynamo to another while the lights are 
running without any appreciable interruption to the 
lights. The seven machines are capable of supplying a 
total of 206 arc lamps. The north-western courts absorb 
eighty of the 152 arc lamps fitted, the d hall and 
picture galleries have sixty-seven devoted to them, while 
in the outside grounds, from the main entrance doors to 
the outer gates, six lamps of 3000-candle power each, and 
two of 2000-candle power, are supplied. roughout the 
lamps burn with a steady white light, and in the grand 
hall and picture galleries, where the height is considerably 
greater chen in the courts, the success in this respect is 
more conspicuous. The perfection to which this is attained 
in the Thomson-Houston lamps is doubtless greatly owing 
to the specially noteworthy feature possessed by their 
dynamos in the automatic regulator, which makes allow- 
ance for any change of speed in the driving engine or in 
the number of lights put on the circuit. This means of 

lation, it may be briefly stated, is accomplished in the 
following manner. The yokes carrying the brushes are 
connected to a lever controlled by a magnet in the main 
circuit. If the current should increase through lights 
being turned off or speed increasing, the magnet shifts the 
lever, thus shifting the brushes to a position on the com- 
mutator, which at once restores the current to its normal 
strength. If the current decreases the action is the reverse. 
This regulator magnet is assisted by a very simple device, 
termed a wall controller, which by a very quick movement 
alternately short-circuiting and allowing the regulator 
magnet full play, prevents the momentum of the moving 
lever from carrying the brushes further than is required. 
By means of this wall controller the current can be 
ad juited to any strength, and that current is thereafter 
maintained automatically under any conditions. 

Though not an integral part of the general lighting, a 
sentence or so is due to a small af rg we homson- 
Houston incandescent dynamo, on the same base with, and 
belted direct to, the small high-speed horizontal Robey 
engine previously noticed. It is here shown for the first 
time in this country. Engine and dynamo together, while 





occupying remarkably little room, have generating capacity 
for as many as 150 incandescent lights. They are employed 
supplying the current to lamps in Various stalls in the 
central avenue and the north-west courts. We noticed 
that it ran without appreciable sparking at the commu- 
tator—a very desirable feature in an incandescent machine. 

The dynamos of the Brush Corporation—four for arc 
and two for incandescent lighting—driven by Robey 
engines, come next in order of situation. The former 
supply 55 are lamps of 2000-candle power, illuminating 
the north-eastern courts. Like the Thomson-Houston 
machines, the Brush dynamos received exhaustive notice 
in our articles last year,* so that it is needless to describe 
them here. The recent improvement known as the lami- 
nated armature, by which, athoneh no change is made in 
the frame of the dynamo, an immense gain in output is 
obtained, is introduced in two of the present four machines. 
An alteration in the lamps, also, obviates any slight 
unsteadiness previously noticeable. Of the “ Victoria” 
dynamos for incandescent lighting, only one is really em- 
P oyed, the other being simply a reserve in case of accident. 

+ supplies a current for 250 lamps of 20-candle power in 
the “Old Edinburgh” section. The whole installation 
peur ad sustains the high reputation of the Corporation for 
excellence of workmanship, and resulting strength and 
steadiness of illumination. 

The Giilcher Company, another of the firms whose 
machines received full attention in the articles before 
alluded to,t is the next in order. The four dynamos 
it shows supply the current for both arc and incan- 
descent lam Each of them is said to be capable of 
working either twenty 3000-candle power arc lamps, 
thirty-seven of 2000-candle power, or 300 to 350 incan- 
descent lamps of 20-candle power. In the present instance 
there are thirty arc lights of 3000-candle power illumi- 
nating the south-west courts, and thirty-two arc lamps of 
2000-candle power lighting the northern and western 
portions of the outside grounds; also about seventy incan- 
descent 20-candle power lamps lighting the reception 
rooms, cloak-rooms, and several exhibition stalls. Each 
are lamp is worked by an independent switch, enabling any 
number of lamps to be used as desired. The arc lamps in 
the outside grounds are arranged in groups of four fixed 
on light masts with conical shades above. The effect, con- 
sidering the very open nature of the space illuminated is, 
on the whole, satisfactory. 

The d o machines of Messrs. Andrews and Co., 
Woodside Electric Works, Glasgow, are two in number, 
only one of which, however, is in operation. This machine 
is so powerful that in itself it supplies the current required 
for the thirty-two arc lamps of 2000-candle power lighting 
up the machinery section and dynamo court constituting 

essrs. Andrews’ portion of the work. The machine is 
much the heaviest in the Exhibition, weighing about 
4tons. It is of the four-pole Gramme type, the armature 
rotating within a cylinder nearly three times as long as 
itself and formed of wrought iron bars. The cylinder is 
not entire all the way round, some of the bars being left 
out forming longitudinal openings 90 deg. a The 
bars remaining form the field magnets. ere is no 
break in the magnetic circuit, except at the neutral points 
where the framing acts as a coupling between adjacent 
magnets. In a subsequent issue we , b= to be able to 
illustrate this dynamo, and give more accurate details. 

The dynamo placed by Mr. Rankin Kennedy, of Glasgow, 
is his invention, and has never before been exhibited. Its 
distinguishing features are the field-magnets, which in the 
machine at work are four-polar, but r machines are 
six and eight-polar. The polar faces of the magnets are 
formed by projecting portions on the two cheeks or sides 
of the dynamo. Two projections, being on each side but 

laced at right angles to each other, form four poles, two 

-poles on one side and two S-poles on the other side of 
the ring. Outside and over these projections are fixed two 
circular coils of insulated wires, square in section, which 
excite the polarity in the projecting polar pieces. The 
whole is encased in an iron cylinder, which forms a portion 
of the field-magnets, and at the same time acts as a por- 
tion of the frame work cf the dynamo. This machine, 
which, as before explained, takes -power from the engine 
by Bennie, of Glasgow, is capable of supplying 150 80-volt 
incandescent lamps, and from it is furnished the light for 
the lavatories in “ Old Edinburgh” and in the court-yard 
between “ Old Edinburgh ” and the main building, as well 
as the lamps at the stall of Messrs. R. and J. Dick, where 
they are displayed in an extensive window opening on the 
central avenue. Another of the Kennedy machines is 
employed as a motor at the stand of the firm above 
named, —— gutta-percha masticating machinery, the 

wer required being from 4 to 6-horses, and is conveyed 
san another machine at the stall of Mr. Kennedy some 
distance off. The lamps employed for all the above, it 
should be stated, are from recent patents by Mr. R. Dick, 
of Glasgow, and manufactured by Mr. Kennedy. In this 
lamp the filament is produced from an Indian grass con- 
verted into carbon while under strong compression. At 
some future time we will give fuller details both of the 
new dynamo and lamp referred to. 

One or two exhibits concerned with electric lighting, 
though not part of the general installation, may be briefly 
alluded to. One of these we have already noticed—-ce., 
the Robey — and Thomson-Houston dynamo on same 
sole plate. This exhibit, with the others to be named, are 
eminently adapted for lighting on board ship, or where 
economy of space is a desideratum. Messrs. King, Brown, 
and Co.,in the Machinery in Motion Department, show 
one of their dynamos having a capacity of 200 incandescent 
lamps, driven by a vertical Marshall engine of 5-horse 

wer nominal. The dynamo is braced out from the engine 

y a powerful spring, thus doing away with the necessity 
for heavy foundations. The plant is very suitable for 
lighting a large dwelling-house or public institution, and 
is employed charging an arrangement of accumulators at 
the stand of Messrs. Norman and Son, of Glasgow, who 
demonstrate at any time the practicability of domestic 
lighting in a most effective way. At the stand of Messrs. 


* Vol. Ix. pp., 157 and 193. t Vol. 1x., page 137. 
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THE EDINBURGH EXHIBITION.—LOCKWOODS LEATHER 
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Alley and McLellan, of Glasgow, who are the manufac- 
turing agents for Scotland, a distinct novelty on the north 


side of the Border isshown in the Westinghouse automatic | 


engine, with a Giilcher dynamo worked without the inter- 
vention of fiy-wheel or belting, the armature revolving 
with the engine-shaft direct. The speed is about 660 
revolutions per minute, and the whole machine is very 
compact and powerful. 

Although the currying industry is one of great antiquity, 
an automatic leather-dressing machine is in itself some- 
what of a novelty. Apart from the interest in this respect 
attaching to Lockwood’s automatic leather scourer and 
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on the screw shaft seen behind the table. This nut is 
rotated by reversible gear driven off the small pulley on 
the left side of the truck. That part of the mechanism 
inside of the crane arms which we may speak of as the 
carriage is automatically moved transversely in relation to 
the table by means of a screw-threaded shaft, the screw 
fitting a nut fixed to the rear part of the carriage. This 
screw shaft is rotated by an ingenious combination of bevel 
gearing and shafting, driven in their turn off reversible 
gear and pulley on the right side of the truck, similar to 
those on the left side controlling the travel of the truck 
longitudinally. Both of these principal motions—z.e., the 
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WESTINGHOUSE ENGINE 


setting machine, shown at Stand No. 1249 in the machinery 
section of the Edinburgh Exhibition, and illustrated by 
our ag omer above, the exhibit has claims upon our 
notice for other reasons, The ingenuity of design and 
accuracy of workmanship are fully evidenced in the ease, 
regularity, and precision with which it performs the 
variety of motions required. The machine, which is 
exhibited by Messrs. Schrader, Mitchell, and Weir, leather 
and hide factors, Glasgow, and made by Messis. Arrol 
Brothers, of Germiston Ironworks, Glasgow, is an Ameri- 
can invention. While it is a comparative novelty on this 
side of the Atlantic, scarcely a dozen being at work, it is 
universally coming into use in the States, where, from 
extended experience of its labour-saving capabilities, and 
the quality of its work, it bas come to be regarded asa 
necessary to the currying industry. With two men in 
attendance it is claimed that the machine can do as much 
work as seven men can do by hand, while the quality of 
the work is superior. The machine combines movable 
tools working in any direction required, over a fixed 
— table of solid slate, which can at any time be 
quickly levelled up and adjusted by means of a series of 
set pins. The whole of the mechanism behind the table, 
which we may call the truck, together with the crane arms 
or brackets overhanging the table—which are rigidly 
attached to a fixed part of the truck—travels auto- 
matically in either direction along the length of the table, 
driven by a nut which bears against the truck and rotates 


AND GULCHER DYNAMO. 
travel of the truck eeeaaiy and of the carriage trans- 
versely, relatively to the table—are by an interlocking con- 
trolled by one and the same guide lever, a small handle 
which may be seen hanging down in front of the a. 
The so-called “carriage” is in three distinct e 
trundle-frame, the head,and the yoke. The trundle-frame is 
only capable of moving backward and forward transversely 
to the fixed table inside of the crane arms, bearing with it 
the head and yoke. The head is vertically adjustable with 
relation to the horizontally movable trundle-frame, and is 
raised or lowered by turning the small hand-wheel seen 
directly in front of the carriage, thus bringing the recipro- 
cating tools nearer to or further from the table, giving 
pressures heavy or light as required, while the machine is 
in active operation. - Below the head is mounted the yoke, 
carrying the guide-rod which receives the reciprocating 
tool-carrier, which yoke is movable axially as regards the 
head and trundle-frame. When it is desired to repeat the 
strokes in the same direction several times, the inventor 
has provided a latch capable of locking the yoke rigidly to 
the head, and preventing its revolving. The actual hori- 
zontal stroke is converted from the circular motion of the 
u a my carriage-shaft by a crank, carrying a spur pinion 
which gears into an internal spur-wheel situated in the 
yoke above the guide-rod of the reciprocating tools. This 
upright carriage-shaft is driven at the speed of 120 revolu- 
tions per minute, off the bevel gearing above the carriage 





on the so-called top-shaft, which top-shaft is, in its turn, 
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| driven off the mitre gearing on the main driving shaft 
above the truck at thes of 240 revolutions per minute. 
| The machine works with either or both tools, which can 
| be at once raised or dropped, and when working one tool 
| is always in the table while the other is off, the two tools 
| setting in opposite directions. The tools have a liftin 

| motion imparted to them by the upper side of the too 
carrier frame resting against the under side of rotating 
cam fixed to crank. The table, which is 22ft. long by 5ft. 
wide, is large enough to accommodate two or more pieces 
of leather simultaneously, in such a manner that one man 
can be preparing a hide at one end while the other man is 
directing the machine in the automatic setting out of a 
hide previously arranged at the other end. The working 
thus keeps two men constantly employed, but the physica 
labour is light, for the machine takes the brunt of this. 
Extra weight and extra size of leather are, it is said, 
obtained by the machine, as compared with handwork. 
Six are at work in Glasgow—three at Messrs. John Tullis 
| and Son, engaged on strapping, and three at Messrs. 
Hamilton, Caldwell, and Sons on the lighter work con- 
nected with shoe leathers. 











HUGHES’ BALL CASTORS. 


Tue ball castors illustrated by the accompanying engravings 
are made at the Hambly Works, London-road, Clapton. In the 

| form shown at Fig. 1, the steel ball runs within a ring and one 
small ball bears upon it. . In the form shown at Figs. 3 and 4, 
. ! the main ball bears against small 

free balls inserted in the casing, one 
small steel ball bearing upon the 
main ball as before. These castors 
have been tested at Kirkaldy’s and it 
is found that the ball continues to 
revolve with loads up to 1800 Ib. on 
a hard floor. A satisfactory ball 
castor is supplied by the arrange- 
ment shown, and the samples sent 
us are “very strong and well made. 
The mechanical objections to many 
existing forms of swivel castors are 
wholly avuided. In the forms of 
top shown in Figs. 2 and 3 it will 
be seen that the top is fixed by an 
ordinary wood screw in the centre 
y and the castor screwed in after- 
wards. An advantage with these 

castors is, that the ball casing or cup is in all cases terminated 
at the top with a large screw, to which either of the several 
forms of top, either of the ferrule form of Fig. 1, the shallow 






cup of Fig. 3, or the flat disc of Fig. 2. Thus the stock that 
any retailer must keep is lessened by about two-thirds, and a 
good castor obtained. 








Tue Civit ENGINEERS.—At the first meeting of the present 
Council of the Institution Mr. H. L. Antrobus was re-appointed 
treasurer, Dr.-William Pole, F.R.S., honorary secretary, and Mr. 
James Forrest the . From a new edition of the list of 
members, corrected to the 3rd inst., it a that there are now 
1558 Mem 2187 Associate Members, 499 Associates, 20 Honorary 
Members, and 910 Students—together 5174, against 4884 at the 
same date last year, 
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HIGH-PRESSURE STEAM PUMP. 


THE PULSOMETER ENGINEERING COMPANY, LONDON, ENGINEERS, 





HYDRAULIC PUMPING ENGINE. 

THE accompanying engraving illustrates a well-designed 
hydraulic engine, made by the Pulsometer Engineering Company, 
London, The steam cylinder is 20in. diameter by 18in. stroke, 
and the plungers 2in. diameter. The pump barrel is of steel, 
and the plungers and valve-boxes of phosphor bronze. The 
working pressure in the accumulator is 2000 1b. on the inch. 
The steam pressure available for the pump illustrated is rather 
low and varying, and the pump has to give specific results under 
varying circumstances, 











THE BATH AND WEST OF ENGLAND SHOW 
AT BRISTOL. 


TuE show of this Society, held on the Durdham Downs, 
near Clifton and Bristol, proved very attractive to a very 
large number of exhibitors and. visitors. In spite of a 
good deal of rain during the first two days the attendance of 
visitors was very large, and exceeded the expectations of 
any of the exhibitors of agricultural implements, while the 
number of visitors on Saturday and Monday last was 
greater than at any previous meeting. The ensilage 
experiments carried out by the society during the past 
year, and the specimens of ensilage exhibited by the com- 
mittee under which it was made, proved to be of great 
interest to agriculturists and stock-feeders, and the now 
agp facility with which en foods may be preserved 
or winter and early spring Siling will no doubt give rise 
to a demand for silos and ensilage presses. Of the latter 
several were exhibited. by different makers, and the im- 
sey or attached to the construction of these has already 

en indicated by an infringement case in the Law Courts. 

A few words may be here said of the experiments of the 
secretary’s special committee and their report. The com- 
mittee was appointed to conduct experiments, with a view 
to ascertain comparative results, as shown by chemical 
analysis, from grass from the same field made into (1) hay, 
(2) sour ensilage, and (3) sweet ensilage. It was decided 
that about 5 tons of hay, 74 tons of sour ensilage, and 7} 
tons of sweet ensilage should be made, the sour and sweet 
ensilage to be made in lots of about 2} tons each, and each 
lot made in a separate silo. Sufficient old pasture was 
rented, together with the use of a barn in which six silos 
could be erected. The grasses and herbage growing on 
this pasture were examined and classified, and the propor- 
tion of each of the various plants found thereon carefully 
estimated and recorded. When mowing commenced 
— of the grass were taken from each load as carried 
to the barn, and sent to the chemist of the society for 
analysis, and the area of the pasture was so subdivided that 
the hay and the contents of each silo should be fairly re- 
presentative of the herbage growing over the entire area 
of the pasture mown, in cole that a comparison of the 
several results might be made with as close an approxima- 
tion to absolute accuracy as the nature of the material and 
states of the weather permitted. The hay was made in 
the usual manner. Six substantial, water-tight wooden 
silos were erected, each having a capacity of 250 cubic 
feet, the details of the filling of which were as follow :— 
No. 1. Sour ensilage : Rammed and compressed as rapidly 
as — The te nperature was kept down to 50deg. 
Fah., or as near thereto as possible. The silo was filled 
and covered ini one day. It was anticipated that the only 
acid present in this ensilage would be lactic, and perhaps a 
little butyric, No, 2, Sour ensilage: Temperature kept 
below 120deg. Fah. This was trodden and compressed 
as much as would be practicable in a general way. The 
filling of this silo extended over a week. The aes in this 
ensilage was expected to be both lactic and acetic. No. 3. 
Sweet ensilage : Made by carting the as cut direct 
to the silo, treading it well in at the sides, but not in the 
centre. Temperature regulated from 140deg. Fah. to 
150deg. Fah. This should produce a fruity type of sweet 
ensi No. 4. Sweet ensilage: Grass allowed to lie 
after cutting one day in the field, and then made in the 
same way as No. 3. It was intendei here to produce an 
aromatic type of sweet ensilage. No 5. Sour ensilage: 
The grass to be chaffed and the silo filled at once and 
covered as in No, 1. No. 6. Sweet ensilage ; The same as 





== 


t Win = : 
" Mil Mi i hi Miia 


| No. 3 silo, with the exception that the grass is to be 


chaffed. The sub-committee concluded their report by 
stating that “it does not consider it to be within its pro- 
vince to offer any opinion of its own upon the results 
which have been obtained, or as to what place ensiling will 
ultimately take in our agricultural economy. These points 
will, no doubt, be comprehensively studied by the autho- 
rities on agricultural chemistry, and form the subject of a 
special essay in the ensuing number of the society’s 
‘ Journal,’” 

A further report on the subject was published last week, 
but without referring to this any further, it may be said 
that the Society’s experiments give very valuable informa- 
tion both for the study and in the practice of ensiling. 
Each silo showed exactly the results expected. They also 
show what is not so encouraging to machine makers, 
namely, that chaffing the green crop before putting it in the 
silo does not offer commensurate advantages. 
vation of ensilage appears 
control, and either a sour product or a sweet fruity ora 
sweet aromatic food can be produced at will. These are 
valuable results, and the details of this, the first attempt 
at accurate and detailed experiment, will form a valuable 
guide to the practical farmer in making his essay in pre- 
serving green crops for winter and spring feeding. 

The construction of silos, however, does not seem to offer 
much scope either for the country builder ‘or the agricul- 
tural implement maker. The cost of silos will of course 
range between wide limits, according to their size, depth, 
and the material used in their construction, and to the 

rice of labour. If the materials can be transported with 
ittle labour to the site of thesilo, the cost for a moderately 
large structure ought, it is stated, not to be much more 
than 10s, per 50 cubic feet of capacity. But this, of course, 
sup skilful and efficient management on the part of 
the farmer. Thus the Royal Agricultural Society’s first 
— silo, belonging to Mr. John Morris, a Herefordshire 
armer, has a capacity of 7020 cubic feet, and was built 
of stones and bricks off the estate at a cost of £102 18s. 8d. 
It is worked by mechanical pressure. The cost here is 
14s, 9d. per 50 cubic feet. r. T. Kirby, of Bromley, 
built a silo of 23,750 cubic feet capacity. It is with con- 
crete walls and slate roof, and the silage is compressed with 
dead weights. Here the cost is only 9s. per 50 cubic feet 
of capacity, the lowest price of any entered for the com- 
titions. Mr. A. H. Brassey, of Preston Hall, Kent, has 
uilt a most substantial silo with concrete walls and iron 
roof, and with both mechanical pressure and dead weight 
appliances. Here the cost per 50 cubic feet of capacity 
was no less than £1 15s. 

The methods of pressing vary very much, and the Royal 
Society’s judges think highly of the economy and efficiency 
of pressing by dead weights, notably in those places where 
there was dry soil or sand to combine in itself the two 
points of successful pressing and an excellent covering to 
the silage. Blocks of concrete or iron, or bags of sand, are 
also used with success; but these require planks or boards 
over the whole surface of the sil so as to equalise the 
pressure. But from what is said it appears doubtful 
whether equalisation of pressure was so well secured by 
these weights as by loose soil or sand. The board es 
was not so efficient as the soil covering, which, it is said, 
did not cause any waste in the silage. It is said that the 
mechanical pressures were often laborious in their applica- 
tion and inefficient in their results. That most under 
control—similar to that used in Mr. Morris's silo—was 
that of Mr. Wilson, at Rigmaden Park. By use of levers 
the pressure was made to follow the shrinking of the 
fodder between the periodical pressings by means of a 
hydraulic jack. The importance of thoroughly treading 
the fodder, and especially of ramming it near the walls, 
where the atmosphere is most likely to force itself in, and 
to work the decomposition of the fodder by degrees, indi- 
cated that it might be takea as a leading rule of silage 
making should be—Look to the consolidation of the sides, 
and the centre will look after itself. 

At present it is difficult to see what effect ensilage may 
have on the makers of agricultural implements and 
machines, [f jt reduces the numbers required of hay- 
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making machines and chaff cutters, it may make some 
work in other ways, such as the construction of suitable 
resses; but the growth of some such requirement is more 
ikely than the decreased requirement of the other 
machines. 

All the leading makers of engines and machines exhi- 
bited large numbers of engines and machines in sheds and 
the machinery in motion department. Messrs. Clayton 
and Shuttleworth show a traction engine with a much 
longer boiler-barrel than usual, thereby obtaining long 
tubes by which an economic advantage is said to be 
prow tej The wheel base is not lengthened by the altera- 
tion, as the fore carriage is attached to the boiler instead 
of the smoke-box. The firm exhibits several thrashing 
machines of their well-known finish, and amongst other 
things the handy little screw jack shown by the accom- 





ing engravings, specially made to enable a man 
en the ction of a threshing machine. A strip 
of iron with indentations is fixed under the axle-trees 
of the machine, and the blunt-pointed top of the jack 
enters either of these, with the jack either vertical or at an 
angle, according as it is desired to lift or to push the 
machine over one way or the other. It will be seen that 
the jack body is pivotted on the base, and can be set at any 
angle by the screw and quadrant. For ordinary lifting 
the cap shown is put on the top of the screw. 

Mr. E. Humphries, like others, is now showing a single- 
crank thrasher, and Messrs. Marshall and Co. have modi- 
fied their shaker, and now give seven boxes instead of five. 
Each box is narrow, but the makers consider that with 
this arrangement they keep the straw in much stronger 
movement. They have also modified their single-crank 
machine as resi the parts illustrated in our impression 
of the 11th December last. In this direction Messrs. 
Ruston, Proctor, and Co. have gone furthest in their crank- 
less machine with all bearings outside. They use excen- 
trics instead of cranks, and they are said to work well. 
The same firm show a new pattern horizontal engine of 
3-horse power nominal. It is an engine with an overhung 
cylinder 5:5in. diameter and 10in. stroke, and therefore at 
a moderate speed capable of about six times its nominal 
power, for it is very strongly designed throughout, has a 
2'5in. slotted crank-shaft with good bearings close up, a 
heavy fly-wheel, and adjustable governor. Every part of 
the engine is well considered, and :t is very cheap. It 
is noticeable that the trunk guide for steam engine cross- 
heads is rapidly gaining ground, although both this system 
and the four guides are shown by the same makers, 
the explanation being that many buyers, who have lon 
been accustomed to the four bar», object to the newer a 
simpler trunk, the idea being that adjustment is easier. 
Inasmuch as the trunk crosshead would probably wear for 
a dozen years before wear need be taken up, the adjust- 
ment does not seem to be of much importance. 

Messrs, Aveling and Porter show an agricultural loco- 
motive, with their spring wheels. These wheels have 
now been very fully tested in practice, and by running 
the engine over and dropping it from 12in. and 14in. balks. 
Turton’s steel springs are used, and instead of being, as it 
were, threaded on bolts in such a way as to Le used only 
under compression, they are now held by their ends, and 
come into play both by compression and extension, and 
form a perfect spring wheel. 

Messrs. J. Watts and Co., of Bristol, exhibit the new 
piston ring which is illustrated by the accompanying 
engraving. To meet the irregular departure from circn- 
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larity which steam cylinders show when heated, caused 
chietly by the different thicknesses of metal, the ring is 
made of independent but connected ents, which derive 
their free expansion from a number of loops or connecting 
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pieces, which are spaced at equal distances apart on the 
inside of the rings. The rings are cut into segments 
opposite the centres of each of the loops, by which the 
remain joined together. The special advantage obtain 
by this method of construction is that, at any diameter 
within the range of expansion, these rings will present a 
face which coincides with that of the cylinder in which 
they work. Each segment of the ring is, within the range 
of flexure, independent of the rest. e normal condition 
or form of the loops is circular, but when the rings are 
compressed within the cylinder, the loops are deflected, 
and act as springs, and as these loops do not bear upon, or 
come into contact with, any part of the . they exert 
an equal thrust at each end of the segments to which the 
loops are joined. At the Show the rings are shown of 
small size and of a large size for a marine engine in course 
of construction by one of the leading London firms, 
Messrs. A. and H. Williams and Co., of the Vulcan Iron- 
works near Winchester, exhibit a self-governing turbine 
made under the patent of Jacob McConnell: The device 
by which the self-governing is effected is simple. It is 
shown in the accompanying engraving, which is partially 





in section. The rotating wheel A is carried on a vertical 
shaft B, and formed with curved blades a arranged as is 
usual in turbines in which the water enters at the outside 
of the wheel and passes out by the centre, and this wheel 
is fitted within an annular guide case provided with sta- 
tionary guide blades c, which direct the inflowing water 
against the blades a of the wheel. The stationary guide 
blades are fitted with movable blades or valves d, which 
when open lie in recesses formed in the fixed blades c, and 
which pivot on vertical pins d' passing up through the 
guide case, where they are each fitted with an arm e pro- 
jecting out radially on the top of the casing, and all united 
toaring E. This ring is fitted and guided on rollers /, 
so that it may oscillate freely in unison with the move- 
ment of the valves d. A lever with a counterbalance 
weight is connected to this ring. When the pressure of 
the water is sufficiently great and the counterbalancin 
weight tending to close the valves d is properly adjusted, 
the water will open the valves fully while the full power 
is developed by the turbine. When part of the load is 
taken off the turbine, the wheel will commence to rotate 
at a higher speed, and it is claimed by the inventor that 
the centrifugal action on the water within the wheel A 
reacts on the inflowing water and reduces the inward 
pressure, so that the valves d will at once be partially 
closed by the counterbalancing weight arrangement, and 
the supply of water will be diminished until the initial 
velocity of the wheel is again attained. In like manner, 
if the velocity of the wheel be momentarily reduced, the 
valves open to a greater extent by reason of the increased 
pressure of the inflowing water. 

Messrs. Gibbons and Robinson, Wantage, show a thrash- 
ing machine, with a slight improvement in their compen- 
sating momentum springs, which make the machine run 
very smoothly. No other makers are at present adopting 
these springs. Messrs. G. K. Stothert and Co., of Bristol, 
exhibited a large vertical boiler of new design. It is 11ft. 
in height and 5ft. in diameter, and is of the. tubular and com- 
bustion-chamber type. We shall illustrate it in another 
impression. They also showed a horizontal compound con- 
densing tandem engine at work. The cylinders are 12in. and 
15in. diameter and 24in. stroke, the engine being like that 
illustrated in Tuk Encinrer of May 29th, 1885. 

Meesrs, Hind and Lund, of Preston, exhibited, amongst 





other well-made milling machinery, a new rotary-gravity 
semolina purifier. It is a circular silk reel, with practically 
uninterrupted interior surface, a series of guide-blades of 
about 3in. pitch being attached clear of the silk, which is 
brushed by one exterior revolving brush. The arrange- 
ment secures a simple purifier, in which the aspiration for 
each size is easily arranged so that they are quite distinct. 
Mr. J. H. Carter, of Mark-lane, also shows a new purifier. 
This is a sieve-machine, with the gravity separation. 
The middlings are graded into five sizes, and delivered 
into five aspiration spouts, which have each three divisions, 
so that they make a division altogether of fifteen grades. 

Messrs. Entwisle and Kenyon, of Accrington, exhibit a 
new form of their instantaneous grip vice, made to meet 
the request for a quick vice with a greater range of squeeze 
after the grip has commenced than can be obtained with the 
instantaneous vice, which grips and is tight with not more 
than one turn of the handle. This is secured in the new 
vice by an ingenious arrangement, which we will describe 
at another time by the aid of a drawing. 

Messrs. Ransomes, Sims, and Jeffries show some new 
pattern silent chair lawn-mowers, in which the cylinder 
revolves as much when — sharply round as when 

oing straight. The chain is steel, and great care has 
ate bestowed on its manufacture. 

Messrs. Robey and Co., Messrs. Hornsby and Sons, and 
many other makers of the best types of engines, machines, 
and implements, exhibited on a large scale; but we have 
to postpone reference to these for the present. 








EXPRESS BOGIE PASSENGER ENGINES—LANCA- 
SHIRE AND YORKSHIRE RAILWAY. 


Our supplement and the engraving on page 463 illustrate a 
new type of locomotive designed by Mr. Barton Wright, and 
built by the Vulcan Foundry Company, Newton-le- Willows, 
Lancashire. The following are the particulars of these fine 
engines :— 

Boiler— 
Diameter of barrel, outside, at fire-boxend .. .. .. 4 
Thickness of plates, Yorkshire iron 
Fire-box shell— 
DT: x. Sr es. pe 0600 00 op a0 00° 
Breadth outside at bottom .. .. 1. 1. «see ee 
Depth from C line at front 5 ee eee . 
Depth from C line at back 3 
Copper jire-box — 


anno Serr 


Length of fire-box inside, top .. .. 5 

Length of fire-box inside, bottom .. 5 4 
Breadth of fire-box inside, top is =) 26, ae etc | Be 
Breadth of fire-box inside, bottom.. .. .. .. .. «. 8 6 
SS) ae ee ee 5 4 
Depth at back end 4 2 


Material, iron; number, 192 


ee PE aR ee ee ee ee 
Length between tube plates... .. .. «s «2 ce oe 10 7 
Heating surface— . te. 
OUD «0 cc cc ce ce ce 08 0s ce 0s ce es 5 
10260 
ee ee ee ee ee ee ee ee ee ee eee 
Cylinders— ft. in. 
Inside diameter of cylinders .. .. .. 2 «+ o « 1 5h 
DOERGE DEINE. ac be. 0 cn. 005 oo 00) 00 0 232 
EMERGE GUNN 34. 2c 0s os ce cc cp cc 08 cf 2-8 
Width of steam ports .. .. 4. «1 2s os ee oe oe O 
Width of exhaust oe. «0 03 
Centre to centre of cylinders .. 24 
Centre to centre of valve spindles .. 0 33 
Excentrics— 
ee a ee - 0 & 
Diameter .. .. .. 14 
Rods— 
Length of excentric rods .. 410 
Length of connecting rods.. 62 
Wheels— 
Diameter of coupled wheels on tread .. .. .«. 6 0 
Diarneter of ie wheels on tread.. .. .. «. 8 7} 
Thickness of all tires when finished 0 3 
Width of all tires when finished 0 5) 
Wheel base— 
From centre to centre of bogie axles 5 6 
From centre of bogie to driving axle .. 9 8} 
From centre of driving to trailing axle 8 7 
TEED sous ab. ee! oe. ben 21 04 
Axies—best mild crucible cast steel— 
Bogie, diameter of journals .. .. 0 5) 
Bogie, length of journals .. .. .. .. 08 
Driving, diameter of crank pin journals 0 74 
g, length of crank pin journals 04 
Driving, diameter of journals .. 0 7} 
Driving, length of journals... 07 
Trailing, diameter of journals .. .. 0 7 
Trailing, length of jourmals .. .. 07 
Weight of engine in working order— 
tons. ewt. qrs. Ib. 
ie wheels er Sc ee ee ae ho ee ee | 
en os sos, ww oa to 0 So oS Oe 
gg ee ee ee a ee, Me 
DE. se ir ys le’ ne ue ts oe Oe OS 
Weight of engine empty— 
tons. ewt. qrs. Ib. 
ON EE ee eee, 2 0 
| iar) i eee Pee 
ae a ae eee a Sa ee 


OI carat od en, ans chine ad Ee OE 
These engines are employed in working the main line fast traffic, 
and are a complete success, 








THE RAILWAY COLLISION AT SUTTON 
COLDFIELD. 


In view of the recent discussion on the introduction of Mr. 
Channing’s Railway Regulations Bill, and the reference then 
made to the London and North-Western Railway Company’s 
action in the matter of brakes, the report of Colonel Rich on the 
above collision is worthy of notice. On the 4th May the 
7.30 p.m. passenger train from Birmingham, consisting of a tank 
engine and ten carriages, of which two had brake compart- 
ments, ran past the platform at Sutton Coldfield, and was not 
stopped until it came into collision with the buffer stops. The 
engine was fitted with a steam and vacuum brake, and all the 
coaches with the simple vacuum brake, which, however, was so 
arranged as to act automatically if required on the two vehicles 
with brake compartments at the front and rear of the train. On 
this occasion the brake was tested before the train left. Birming- 
ham, and found to be in good order; and it appears to have 
acted well at the first stop, but Aston, the second station, was 
overrun, and after several other stops the brake failed utterly at 
the terminus and ran into the buffer stops, injuring four pas- 
sengers and doing sundry other damage. It must be allowed 
that Sutton Coldfield is a particularly awkward place for such a 





a 


failure to occur, since the station is approached for 900 yards by 
a falling gradient of 1 in 130; but these are the very places 
which find out the weak points of an untrustworthy and incom. 
plete appliance. According to the report of the Government 
Inspector, it was found after the accident that the stalk 
of the valve of the large ejector on the engine wax, 
broken, “ which interfered with the proper action of the vacuum’ 
brake.” The driver thus describes his troubles :—“ On approach. 
ing Aston I applied the vacuum brake in the usual way, but it 
did not act properly. I could not raise the vacuum further 
thun 10in.—I can generally raise it to about 22in.—and directly 
I shut off the ejector it fell to Sin. I opened it again, and kept 
it full open until we came to a stand, which we did when two 
or three coaches had passed the end of the platform. After we 
came to a stand I shut off the ejector, and the needle went right 
back at once, showing no vacuum. I tried to get the needle 
to stand in the proper running ition with the small 
ejector, but I could not do so, and I had to open the large 
ejector to get the brakes off the vans.” Further, on approaching 
Sutton Coldfield, the driver says, “The vacuum brake would 
not work atall; I could not raise any vacuum, the needle would 
not move beyond ‘ brake's off,’ although I opened the ejector as 
wide as I could.” 

The reference to automatic vans renders it necessary perhaps 
to explain the peculiar method by which the largest railway cor- 
poration in the world seeks to circumvent the Board of Trade con- 
ditions. As has been said, each van on a train has been fitted 
with an automatic brake, that is to say, with a brake cylinder, 
a reservoir of enormous size ing the store of power, 
and a distribution valve, which, if not a Westinghouse triple 
valve, it would appear is to answer the same purpose, 
The reservoir being exhausted by the large ejector on the 
engine, a store of power, registered on a gauge, is thus created, 
ready to act on the brake cylinder automatically, but which is 
held off: by a small vacuum constantly maintained in the train 
pipe. There is also a cell in connection with the automatic 
valve, and the idea and object of the whole arrangement is, that 
should anything prevent the small vacuum being kept up in the 
train pipe—in other words, should the brake be in an untrust- 
worthy condition—the valve in the van will drop, the bell will 
ring, and the automatic brake be instantly applied on the vans. 
This brake is called Webb's vacuum, and the arrangement is 
a recognition of the fact that one great defect of the simple 
vacuum brake is that it is likely to be rendered useless at 
any moment without warning. Instead, however, of also boldly 
recognising that the only real safeguard is a brake entirely 
automatic, which will not allow a train to run unless all is in 
order, the London and North-Western Company, seeing the 
necessity for a tell-tale, is yet content to stop short of safety, 
and rest satisfied with ringing a bell and applying a brake to 
guards’ van3, the object according to the instructions being that 
the guard may “endeavour to ascertain the cause” of failure, 
and “advise the driver at the first stop.” What is to be done 
in case the first stop should be caused unexpectedly by some 
emergency is not stated, and interesting as this warning to 
“look out for squalls” might be to the guard, it would 
be quite inadequate to stop the train. The driver may 
continue to tear down Shap incline, for instance, with every 
brake coupling undone, every bell ringing its hardest, and 
every van brake on, long after he should have been deprived of 
the power of running at all. In such a case as that at Penistone 
something more than bells and automatic vans would be neces- 
sary if even the slightest service was to be rendered. It would 
almost appear from the evidence of the driver at the Sutton 
Coldfield inquiry, however, that the creeping-on of the van 
brakes is not an uncommon event, for he says: “I ran 
from Aston to Sutton using the large ejector to keep the 
automatic brake off the vans”—an exercise of power not 
brought into use for the first time on this occasion, we may be 
sure. The train, as we have seen, was helpless on arriving at 
the terminus, and what had been the behaviour of the ingenious 
tell-tale arrangements! The guard states : “The train overshot 
Aston platform about three coaches, it was set back, and then 
wenton, As far as I saw, the brake acted all right at the other 
station stops. The bell did not ring. The bell wheezes (sic) 
when the automatic vacuum in the van is not maintained. The 
gauge still showed about 20in. when the train stopped at Sutton. 
. « . The tell-tale bell in my van did not ring, and I saw 
nothing wrong on my vacuum gauge. I had no intimation that 
anything was wrong.” In short, although there was something 
particularly wrong, and considerable danger ahead, the tell-tale 
action was simply useless, and the guard had no warning to 
look out for danger. 

As has been mentioned, the immediate cause of this accident 
was the failure of the large ejector on the locomotive, and it is 
worth noticing that simple as these instruments are claimed to 
be, they are by no means an uncommon cause of failure in 
vacuum brakes, and when they do fail they are likely to prove 
particularly mischievous. They at least have no bells to give 
warning, and their shortcomings are only ascertained when the 
brake is about to be used. In pressure brakes, on the other 
hand, the power is obtained by an air pump, and the superiority 
of this principle by which a store of power is accumulated for 
after use, either with the automatic or non-automatic systems, 
is very marked. For should a pump stop running the store 
remains until required, and no danger need be run. Ejectors 
are in reality not very dependable appliances, as a study 
of the Board of Trade brake returns suffices to show. Their 
capacity to create the very limited force selected for working 
the brakes varies with the pressure of steam, and even the height 
of the water in the boiler is an important matter. In this very 
case the driver states, “I thought the defect might arise from 
my having too much water in the boiler;” as though implying 
this was a by no means uncommon cause. We have ourselves 
known of a case where a train overran a station on the Carlisle 
section about half a mile owing to the same reason, and in the 
Board of Trade returns we find the following:—‘ The up 
limited mail was delayed at Crewe owing to the neces- 
sary vacuum not being maintained. This was caused by 
the engine boiler being too full of water, so that the 
ejector could not be worked. Neglect of engine ‘washer 
out.’”” Why when discarding what was recently called in 
the House of Commons its “antediluvian chain brake” the 
London and North-Western Company should have stultified 
itself so far as to equip its stock with the apparatus we 
have been describing, it is perhaps not impossible to say. The 
apparatus upon which so much money is being expended, and 
which gives results so dangerous in practice, will certainly not 
suit the Board of Trade or the public, and from the following 
description it has not even the charm of that apparent sim- 
plicity which we have always been given to understand is the 
crowning merit of all vacuum brakes. 


Vacuum Braxe.—Instructions TO GUARDS. 
Deseription.—Each iage and van is fitted with the vacuum 


brake, which can be applied by the driver. The van is also pro- 
vided with an automatic brake, held off by a small vacuum, 
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which is constantly maintained in the train pipe. Should this 
small vacuum not be kept up, the valve in the van will drop, 
the bell will ring, and the automatic brake be instantly applied, 
A vacuum gauge is placed in the van to indicate the amount of 
stored-up power reserved for automatic action, 

Starting.—Before giving a signal for the train to start out of 
a station, the guard must satisfy himself that the valve in his 
van has been raised by the small vacuum, that the bell in the 
van working in connection with it has ceased to ring, that the 
small catch has dropped out of gear, and the gauge shows not 
less than 15in. of vacuum, 

Automatic brakes.—lf at any time during a journey the 
automatic brake goes on, and the bell rings, the guard must at 
once endeavour to ascertain the cause. It may be caused by 
the train breaking in two, by neglect on the part of the driver 
to maintain the small vacuum, or by failure of some part of the 
brake apparatus. In all cases the guards must enter particu- 
lars of the occurrence in their reports, aud advise the driver at 
the first stop. 

Shunting.—To enable a van to be moved when the engine is 
detached from the train, the automatic brake can be held off by 
pulling up the spindle of the valve with the left hand and by 
hooking in the catch with the right. The valve must be so 
hooked up on coming to a stand at the end of a journey. 

Bell,—The bell must always be kept wound up. 

Hand brake.—The brakes throughout the train being under 
the control of the driver, the use of the hand brake in the vans 
is not required for ordinary stops, but guards must be prepared 
to apply the hand brake immediately on its being called for by 
the driver's whistle. 

Vacuum brake on carriages.—There is a handle placed at each 
side of the carriage near the centre, and close under the frame, 
the object of which is to cut off the connection between the 
train pipe and brake cylinder. This handle forms part of a rod 
extending across the carriage, and provided at each end with 
three notches. When the brake on a carriage is out of order 
from leakage or other cause, or when a carriage has to run on a 
foreign line with an automatic brake, such as the Great Western 
and Midland Railways, this handle must be pulled or pushed 
into one of the end notches. When right for working, the 
handle will stand in the centre notch, and level with the side of 
the carriage frame. Care must be taken that the handle is 
returned to this position—centre notch—when the carriage is 
put into,traffic after having undergone repairs to brake gear, or 
after it has been working on a foreign line, such as those named 
above. Ggo. Finpiay. 

General Manager's Office, February, 1884. 

After all these provisions and precautions, however, this brake 
positively causes a most unnecessary collision with buffer stops 
on one day, and on the next it is found perfectly useless when 
an engine separates from its train in running down the steep 
incline into New-street station, Birmingham. The report of the 
latter alarming accident is not yet out, but it might have been 
entirely prevented by the use of a completely efficient automatic 
brake, 


We look upon this vacuum brake as a costly experiment, and 
as simply an attempt at another and inferior way of doing what 
can be much more advantageously performed by the pressure 
system, 








Wer Sanp ror Castinc.—An American paper says in making 
the moulds for casting single pieces wet sand is sometimes prefer- 
able to dry sand because cheaper. The use of wet sand is but little 
known and is seldom used, as it requires quite a degree of skill. 
The process is as follows:—Pure moulding sand is heated and 
mixed with one-third of powdered charcoal, and then common salt 
sal ammoniac are added. The common salt imparts 

to the sand, and the sal ammoniac prevents 
sputtering. ter these i ients are Gane mixed the sand 
is allowed to lie until pliable. If the sand, on being used, does not 
show sufficient adhesiveness, more salt must be ad and should 
sputtering occur, more sal ammoniac. Through the use of these 
two ingredients and the repeated trials to determine the propor- 
tions in which they must be added to the sand, a moulding sand is 
obtained peculiarly adapted to the destined use. 


TitpurY Docks ARBITRATION.—This great case has recently 
been advanced an important stage by a judgment of the Court of 
Appeal in favour of the contractors, Messrs. Kirk and Randall, 
and against the defendants, the East and West India Docks Com- 
pany. The claims involved are very large, and in view of the 
magnitude of the case the Court took time to put into writing the 
reasons for upholding the decision which the Court of Queen’s 
Bench has already given, and which was to the effect that so long 
as the arbitrator acts judicially—that is to say, behaved himself as 
a Court should do, giving fair hearing and doing justice between 
the parties—no Court can legally interfere with the decisions he 
may come to in the exercise of the powers conferred upon him b 
the submission of reference. Sir Frederick poet gg the arbi. 
trator in this case, has decided that the claims put before him by 
the contractors are properly within his jurisdiction, and in this 
decision the judges have unanimously agreed that he is right. 


Rotten Jorsts oF Steet AND IRoN.—Everyone has heard 
so much of Belgian rolled joists that engineers, architects and 
builders, will glad to hear of the production of rolled 
joists of all sizes up to 20in. by 10in. and of improved section in 
this country. Messrs. Dorman, Long and Co., of Middlesbrough, 
have for some time devoted special attention to this subject, with 
the result that they have succeeded in producing first-class 
branded joists, which stand a test of from 20 to 24 tons per square 
inch and give 8 to 10 cent. el tion. The prices are very 
nearly the same as the inferior Be article, and the finish, 
oun as the material and section, is better. Messrs. Dorman, 
Long, and Co. have made arrangements with Messrs. W. H. Lind- 
say and Oo., of South Wharf, Paddin; who are the sole agents 
in London for the girders, under which 5000 tons of different sized 
joists are always to be in stock in Middlesbrough, and 2000 tons are 
to be kept at Messrs. Lindsay’s wharf, so that no time need ever be 
lost on ordinary demands. 


AMSTERDAM WATERWORKS.—On Monday a large party of engi- 
neers interested in water supply visited the works of Messrs. Easton 
and Anderson at Erith, to inspect a very fine set of machinery con- 





AMERICAN NOTES. 


(From our own Correspondent.) 

New York, May 29th. 
A GENERAL strike is threatened among the ironworkers east of 
the Allegheny Mountains, who have demanded a 7 per cent. 
advance, A conference will take place in Pittsburg on June lst, 

between the representatives of the Amalgamated Association 
the iron and steelworkers and the Manufacturers’ Association, to 
fix the wages for the ensuing year. The workmen have not yet 

made known their demands, but it will be for an advance of eit! 
50c. or 1 dol. ton, The iron trade has been gradually im- 
proving since Pg opening of the year, with the exception of the 
t two or three weeks, but returning activity is contemplated 
by all large iron and steel makers. The indication of this is to be 
found in the large demand for steel rails, which during the —- 
thirty days will foot up not less than 75,000 or 80,000 tons. e 

Board of Control of the steel rail makers will probabl; 
increase its production 100,000 tons more, as there are several 
inquiries this week from the West. Rails are selling at 34 dols. 50c. 
to 35 dols., though less has been taken where exceptionally large 
lots were ord . An amount of construction is pro- 
jected west of the Mississippi river. Builders are now in this State 
endeavouring to negotiate money for the inauguration of several 
enterprises which they have in view, and the construction of about 
3000 miles of road. Investors have been warned against a too 
liberal investment of money in new railway enterprises, because of 
the bad management, the mistakes, and the opposition of Western 
tures to railroad en The latest 

Western Pennsylvania show considerable activity 


and the gas burns fully 125ft. above the ground. Several lines are 

being laid from the wells to a and other manufacturing 

centres. American foundry iron is selling from 17 dols. to 19 dols.; 

mill iron from 15 dols. to 16 dols. 50c.; merchant iron, 1 dol. 50c. 

to 1 dol. 90c.; nails, 2 dols. to 2 dols, 15c.; bridge iron, 2c. to 3c.; 

skelp iron, 1 dol. 80c , with heavy orders. All the wrought iron 
pe mills are crowded with orders, and the merchant steel mills 
ve met this week for the purpose of advancing prices, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Ow ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday political matters occupied much of the atten- 
tion of the market. ee element there are 
some conditions of a slightly more character concern- 
ing trade this week, the chief of which is the improvement in the 
weather, which gives hopes of a more satisfactory condition of 
iculture. 


‘Export orders for finished iron received direct and through mer- 
chants continue to be mainly for individually small lots, though 
bar and hoop firms who have a colonial connection are well 

In some instances good inquiries have been received 
from America, India, and the colonies for the better classes of bars 
and sheets, but the low of produce in South America, the 
ade Indies, and some markets, has a deterrent effect upon 


e. 

A hopeful feature of the export trade is the treaty now on the 

int of completion with Spain. Prior to the abolition of the 
ce treaty, some local ironmasters did a large and remunerative 
business with Spain. In prospect of the ratification of the new 
treaty, customers in Spain are now preparing to renew their rela- 
tions with Staffordshire ironmasters, and some of our makers are 
in daily communication with them, in the belief that they will 
soon receive some good orders. 

There is a moderate demand for hoops, strips, and stamping 
sheets ; and rounds, flats, and squares of the larger sizes, for engi- 
neering, dockyard, and other purposes, are in fair request at some 
of the works. Rivet iron is jin moderate demand, but business in 
chain and cable iron shows no improvement. In the tin-plate 
trade a steady business is doing with foreign customers. 

Prices show little if any improvement, whatever branch is 
spoken of. Best bars are £7; second-class branded bars, £6; and 
common, £5 10s. down to £5. Superior hoops are £6 10s., and 
common £5 10s. to £5 5s., while gas strip is £4 17s. 6d. to £5. 
Plates are dull at £7 to £9 easy for tank and boiler sorts. Common 
sheets—singles—are offered at from £5 15s. upwards, and doubles 
are plentiful at £6 to £6 5s.; while galvanised sheets of 24 gauge 
are easy at £10. Common finished iron is now offered at the 
lowest prices known in this district for the last thirty years. 

Certain of the sheet works will be conspicuous exceptions to the 
general holiday-making which next week will render many iron- 
works idle for either half or the whole week. Some of the firms 
in this branch are very well placed with orders, and are running 
the full six days of the week. The forge at the Bulls Bridge Iron- 
works, Moxley, late the y of Messrs. Molineux and Co., has 
this week been re-star' the new proprietor, Mr. Thos. 
Jeavons, and it is understood that after the holidays the mills will 
be set going. The works of Messrs. East at Bradley continue idle, 
the oie en not being willing to meet their employers in the matter 
of wages revision. 

Messrs. Geo. Adams and Sons, of the Mars Ironworks, Wolver- 
hampton, have just issued an official intimation that they have 
now to their black iron business the manufacture of 
nised tinned corrugated sheets and galvanised tinned flat 
for roofing purposes. The firm remarks that no effort will be 
spared to secure as much success in the quality of their galvanised 
i i ity of black sheets, bars, 


Notwithstanding the competition of Bessemer and other ch 
steels, local steel masters who produce superior cast steel are sti 
finding a market at prices. Open market quotations for cast 
steel made at Wed are as follows, subject to the usual 
trade discounts :—Best cast steel for taps, screwing dies, dri 
peocy gg &c., 56s. ewt.; neal quality of best welding 
steel, 3 and third q » 288. Best double shear steel, 60s.; 
and best single shear for hammer faces and for smiths’ general use, 
48s, First quality steel for gun locks, 60s.; and second quality, 
32s. Best rolled steel for piston rings, vice springs, cotters, &c. 
28s.; ditto for shoe tacks, 20s. Spur steel, 30s.; ramrod 
steel, 60s.; and second quality, 18s. Horseshoe stud steel, 28s.; 
second quality, 12s.; best grooved horseshoe steel and best cast 


F 


structed by the firm and now being shipped to Amsterdam. This | hammer steel, 20s.; second quality steel for mining tools and chisels, 
consists of ten Lancashire boilers and four beam engines in two | 32s.; best tilted key steel for engineering purposes and best blister 
coupled pairs. The boilers are constructed of mild steel. Each is steel, 28s, ; Siemens-Marten s 


28ft. lo 
loway tubes in the flues, and are ioned for a working pres- 
sure of 751b. per square inch, The engines are so that 
they can work either singly or coupled. Each engine is self-con- 
tained on a heavy bed-plate in a single os. on which the 
A frames, cylinders, and main bearings stand. high-pressure 
cylinder is 30in. diameter, 58in. stroke, and the low-pressure 
cylinder is 45in. diameter, 90in. stroke. Each works a 
low-lift double-acting pump at the outer end of the beam, with 
28fin, diameter, Poin. stroke, for raising 3058 gallons of unfil- 
minute 30ft. high into the sottling ponds; a double- 

acting high-lift pump, with barrel 38hin. diameter, 58in. stroke 
under the high-pressure cylinder, for foreing 2689 of 
filtered minute into the ve and city — 
# pressure of t. The feed is provided for by two pairs of duplex 
donkey engines in the boiler-house, and the feed-water is heated 
by their exhaust steam. 


and 7ft, diameter, with two internal flues and eight Gal- | and 





P' 
for hammers, plating picks, forks, 
general stamping purposes varies from Bs to ‘is per ton ; 
while some qualities of horseshoe steel may also be bought for £8. 
Good sales are this week again recorded in pig iron of Midland 
sorts for stocking, many consumers seeming to be of opinion that 
prices have about touched their lowest and that operations at the 
— i will = found Pr ee 6 sasha lone 
are for nst prom elivery, since ers large 
teal « Tied to realise 


taining prices p' shires are realising 35s. 
at stations or 36s. incolnshires are quo 
38s.; native all-mines are 50s. to 55s. for hot blast sorts ; part- 
mines are 35s. to 40s.; common — » 30s. to 35s.; and 
forge sorts 278, 6d. to 30s, for cinder qualities. 

tocks of pig iron at the Staffordshire furnaces are e. One 
firm in the Bilston district is said to have a stock of 10,000 tons of 
best all-mine jron, much of which was made when prices were 


onltently high 
at from to 
the weaker prices. Cold blast 
holders of stocks of hot blast iron, and current prices varying 
— 80s. a ton downwards are relatively 5s. a ton higher than 
other sorts, 


of | in household qualities by the C 


er than at present. Other houses report stocks 
5000 tons, which in some measure go to explain 
pig makers are rather better off than 


In the coal trade, I have to announce a reduction of 1s. per ton 
annock Chase masters. 


The reduc- 
tion is announced with the object of retaining present customers, 


the competition from other quarters severe. Best house 





and 7s. for cobbles; but realised 


to the v: 

number of 
keep the m 
The plate trade is dull, and some of the mills have been standing 
the whole week. Competition for shipping orders from other iron- 
making districts is severe, and although makers are prepared to 
quote very low for some orders, yet they are unsuccessful in keep- 
ing them in the district. 


Perf are about £5 2s. 6d. to £5 10s., and superior sorts £6 to 
of the railway compani 
for this district. 


bearing 
ironwork for roofing, 


and other stores. 


Indian and Co! 


fittings 


By exercisi 
See eit taal Gh tee enh Mesum Benen 





now $ ‘or best deep, 8s. for deep one way, 
prices are at many collieries 1s. 
per ton below those figures. Steam coal is selling at a lower price 


than ever before. Contracts for twelve months forward supply are 
being made at 4s, 6d. to 4s. 9d. 


ton. 

t trade the most encouraging 
feature is a fair demand for special brands, alike plates and bars, 
which are indented from several of the shipping houses. A number 


In the North Staffordshire i 


of orders for iron to stand severe tests have lately been placed in 


this district, former lots having been found to respond satisfactorily 
arious requirements. Home orders are light, and the 

fications coming to hand are barely sufficient to 
running more than from three to four turns a week. 


Prices of merchant. bars of ordinary 


103. Pig iron is in slow demand. 


The engineers, machinists, and constructive ironwork firms in 


South Staffordshire are moderately well off, but the light iron- 
founders are only quietly situated for work. Railway ironwork, 
carriage axles and fittings, and steam fittingsare in steadier demand. 


Some capital inquiries continue to come into the market on account 
of the Empire which should afford work 
f j South Indian way Company is inquir- 
ing for ironwork and fittings for 100 iron cov goods ons, 
and 50 iron ballast wagons, 300 pairs of wheels ee pain 
springs. For the Indian State Railwa: galvanised wrought 

ther with cast iron dean are required, 

company desires tenders for steel, metals, 


Concerning the shipping trade, the opinion is strengthening 
ng hardware manufacturers that trade with India and the 
colonies is likely to be directly promoted by the holding of the 
fonial Exhibition. Already Canadian and some 
other manufacturers of furniture and other goods shown at South 
Kensington, and who have hitherto been getting their supplies of 
s in brass and other al from United States makers, are 

g to inquire whether Birmingham cannot supply them at 
cheaper prices, 

The Institute of Mining met at Dudley on Monday, 
when a paper on “ The Fan” was read Mr. W. H, 
Glennie, and a description of an improved sight feed lubricator was 

ven by Mr. C. H. ° loan explained the won- 

erful saving which resulted from a minute, but persistent, lubri- 


of the North Staffordshire Mining Institute 
y at Stoke, to consider the new Coal Mines 


while the East Indian 


cation of machinery. 


A special meeti 
was held on Mon 


Regulation Act. The chairman—Mr. J. Lucas—and Mr. Freeman 
advocated the necessity of carefully watching the provisions of a 


measure capable of working so great a change in the relations of 
colliery Leen - Py a committee of seven was 

in inguire in’ and to pre) @ petition agains 
is cineadonn pao ts r SUTIN wer 
The question of bi-metallism occupied the attention of the 
Wolverhampton Chamber of Commerce at a special meeting on 
Friday. An address was delivered by Mr. Ralph Heaton, of 


Birmingham, in which he particularly showed the effect upon the 


trade of India of depreciated currency. He advocated the establish- 
ment of bi-metallism, being assured that other countries who were 
indisposed to take action independent of England would speedily 
follow. During the proceedings a letter was read from Mr. Alfred 
Hickman, M.P., in which he said that the long continued and 


universal fall in price of every article was having a most disastrous 
effect on trade, and would continue to act with accumulated force. 


The application of steam on the lines of the Dudley, Sedgley, 


and Wolverhampton Tramways Company has been successful, At 


@ meeting of the shareholders on Friday it was reported that since 


steam had superseded horses the takings had 


increased £10 kk 
and with extra cars they var vig 


expected a still greater augmentation. 
economy the cost of the line had been sobaced 1-374, 
ed correspondingly. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The advent of the holidays and the present 
political excitement have added an additional element of white. 
ment to the already unsatisfactory condition of trade. What 
little business there was doing is tapering down to still smaller 
dimensions in anticipation of the Whitweek cessation of work, and 
there is nothing of any weight offering in the market. As I have 
before pointed out, users of pig iron have so little work either in 
hand or in prospect that, however low the prices makers are 
willing to accept, consumers, in the absence even of probable re- 
quirements, are not induced to extend their purchases beyond their 
hand-to-mouth actual wants, and these for the most part are 
extremely small. Some of the makers, finding that concessions in 
price have no influence in increasing the bulk of business actually 
to be got, have ceased attempting to meet buyers with the view of 
securing business, and only quote when actual inquiries are put 
forward. There is, however, plenty of iron in the market, 
which is being priced for sale for prompt delivery and cash 
at prices so excessively low as only the most desperate neces- 
sity could apparently justify, and beyond occasional small sales to 
re r customers who have a preference for particular brands, 
pee: on the basis of makers’ list rates are really only nominal. 

t is not only in common pig iron that this ‘exceptional cutting in 
price is going on; for hematites excessively low figures are bein 
taken wherever sales of any moment are being made. In Snished 
iron also much the same thing is going on. Makers are so much 
in want of specifications to keep works going, that it is more a ques- 
tion of securing orders than of price, and ts, taking advan- 
“- of the present weak position of manufacturers, are under- 
selling even on the present extremely low basis of prices. 

An extremely quiet tone characterised the Manchester iron 
market on Tuesday, and, if anything, prices were a shade weaker. 
Lancashire makers of pig iron still hold on to 37s. and 37s. 6d., less 2}, 
as their minimum quotations for delivery equal to Manchester, but 
at these prices they are doing little or nothing except a fewsmall sales 
to some of their regular customers, chiefly in the immediate neigh- 
bourhood of the furnaces. For one or two of the Lincolnshire 
brands 36s. 6d., less 24, delivered here, remains the minimum 
— figure, but this price is also practically out of the market, as 
there are district brands which can be bought readily at about 
35s. to 35s. 6d., less 24, delivered equal to Manchester. The some- 
what firmer tone w is reported in the Glasgow and North of 
England markets is not reflected herein the prices at which outside 
a = ‘ae ight, need ome — bec yay iron being 
obtainable a w certai: lo not show an: 
wee ame bread = = uoted of Tate, — 

or hemati ere is still only a very slow demand, Furness 
and Cumberland qualities delivered ete quoted at about 50s. 
to 51s., less 2}, for No. 3 foundry, but local makes are offered at 2s. 
to 33. per ton under these figures, and for one moderately large 
premeeer ya ory the ae _— —- the price actually 

Pp as not transpi e i fi has bee: 
considerably greater, : oe Sere . 











THE ENGINEER. 
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In the manufactured iron trade there is still only a miserably | dealers will not order stocks under the present circumstances, 


joing ket prices remaining on 
the basis of £4 17s. 6d. to £5 per ton for bars, £5 5s. to £5 7s. 6d. 
for hoops, and £6 10s. for sheets delivered into the Manchester 


There is nothing material to add to what I reported last week 
with reference to the condition of the engineering trades in this 
district. In a few special cases works are busy with the orders 
they have in hand, but slackness continues the general report, and 
there is still an absence of any indication of improvement so far as 


new work in —— is concerned. 

Messrs. Hi and Co., of the Ordsal Works, Salford, who are 
— busy on orders for heavy machine tools, are making progress 
with their extensions, intended to meet an increasing fees 
without resorting to overtime, as required by the Trades Unions. 
They have just despatched one of their exceptionally powerful 
lathes, capable of removing about 20 tons of cuttings per day, and 
these lathes—an important feature of which, as I have 
described in previous “ Notes,” is that they are constructed on the 
principle of a fixed screw and rotating nuts for traversing the car- 
riages—is in a forward state. That Mr. Hulse has just been 
awarded the Watt Medal and the Telford Premium, for his paper 
on “‘Modern Machine Tools,” read at the last meeting of the 
Institution of Mechanical Engineers, is certainly an evidence that 
he is regarded as an authority in this special branch of engineering, 
for which the Ordsal Works have long enjoyed a high reputation 
in oe 

A plate edge ing machine of an exceptionally large size has 
just oe ont by Messrs. Hetherington nm | Co., of Man- 
chester. This machine has been specially designed to meet the 
requirements of the great lengths of plates now being used in 
building up boilers with a single plate for the whole circumference 
of the shell, and a few details as to its construction will be of 
interest. The driving is so that the machine is driven 
direct by means of belt pulleys on the end of the driving screw. 
The tool, which is provided with a self-acting down feed, is also 
rranged with a tilting motion for the purpose of putting a bevel 


f 
elge on the plates for aniting, and there is in addition a turn- | and 
too 


over motion so — — can plane A eenge tr A the 

being provi with a travelli ‘orm upon which the 
attendant can ride and turn over the tool at each end. The top 
beam is built 5 ty steel plates in the form of an inverted box 
girder, and is 32ft. Gin. in length by 2ft. Yin. in depth in the 
centre. There are sixteen — screws, the setting nuts for 
which are placed on the under side of the beam, so that the 
attendants can easily reach them from the ground level. The 
bottom beam is a continuous cast iron girder resti on the ground. 
For supporting the work there are five tables at t 
the — Fae Bienen y ~d provided 9 lugs for 
purpose of a jib cranes for slinging the plates on or off the 
machine. For one ion the mackie is constructed to take 
in work 1 in depth and 26ft. in 1 » but the standards are 
80 at the front side of the ine that they allow work 
of any length to be taken on to be planed in two or more opera- 
tions as may be found necessary. 

In the coal is a very dull tone so far as the demand 

ns of round coal is concerned, and except where 
stocks are being put down there are very few of the collieries that 
are working more than four days a week. For house fire consum 
tion the demand naturally is now only very small but it is in the 
common classes of round coal for steam and f P' that 
colliery proprietors find the greatest difficulty. “With the 
depression in all the principal coal using branches of industry, 
consumers are not taking anything like their ordinary quantities, 
and colliery proprietors are driven to find an outlet by forcing sales 
for shipment at excessively low figures. For house fire qualities of 
coal, prices at the pit mouth average about 8s. 6d. for the best sorts, 
7s. to 7s. 6d. for seconds, and about 5s. 6d. for the common qualities. 
For steam and forge purposes the pit prices for common coals do 
not average more than 5s., and for shipment as low as 4s. 6d. to 
4s. Sd. per ton is being taken. Engine classes of fuel meet with a 
moderate demand, but with the exception that best slack is scarce 
at some collieriss and rather stiffer in price, supplies generally are 
plentiful. At the pit mouth burgy averages 4s. 6d. to 4s, 9d. per 
ton for good or qualities, and slack from 2s. 6d. to 3s. 
for common to 3s, 9d. to 4s. 3d. for the best sorts. 

Shipping continues quiet, and steam coal delivered at the 
Garston Docks or at as low as 6s. 6d. per ton. 

Mr. J. S. Martin, who has been appointed to succeed the late Mr. 
T. E. Wales as inspector of mines for the South Wales dis- 
trict, is one of the first assistant inspectors appointed in 1873, 
and during the whole of the period since that date Mr. Martin has 
filled the post of assistant inspector for North and East Lancashire, 
and Ireland, under Mr. Joseph Dickinson Hill, H.M. chief inspector 
of mines. For the last twelve years Mr. Martin has work very 
actively in connection with the ester Geological Society, and 
as one of its hon. secretaries has been chiefly instrumental in giving 
to the society its present important position as the representative 
association of the mining engineers of Lancashire and the district. 

Barrow.—The condition of the hematite pig iron trade of 
Furness and Cumberland i hanged, and the events 
of the past week have not disturbed the ition of either 
the demand or the actual sales as represen by the number of 





orders, or their extent, or importance. The output of the works | D°8° 


remains very steady, and may still be estimated at 27,000 tons per 
week. Prices are steady and firm at 42s. per ton for mixed num- 
bers of Bessemer iron, and 41s. for No. 3 forge and foundry iron 
net at works. The demand which is now experienced is not, how- 
ever, of the character which requires prompt attention, as 
evidenced by the fact that buyers are resisting makers’ quotations, 
and are only disposed to place orders at a lower rate than that 
mt ruling. The ition of makers, however, is 
such as enables them to withs this attitude on = of 
buyers, as they have sold their produce forward for f y three 
months. The probabilities are that in the meantime further orders 
will come to hand from America, where a disposition has lately 
been shown to buy largely of iron ore, pi iron, and Bessemer 
blooms. Several large orders of this sles bave been booked, 
and other orders are expected to follow, so that makers 
confidently look forward to the maintenance of present prices, 
if not to an improvement. The stocks of iron on hand are 
comparatively large, but they are not nearly so large as they 
have been, as some makers have entirely disposed of the 
whole of their stock of metal in hand. Steel makers are busily 
employed in most of their departments, the only exception being 
the 7 and angle mills where ship and boiler plates are produced, 
Steel rails are on fair demand, but here again sellers’ prices are 
too high for buyers, who are anxious to get deliveries at £3 10s. 
ton net at the works, prompt delivery. Engineers are only 
busy on marine orders which have been in hand some time. 
is next to no demand for new work. Shipbuilders have not booked 
any new contracts, but a few orders are offering, though they are 
y of @ small character. Iron ore is quiet at from 8. 6d. to 
lls. per ton. Coal and coke are in steady consumption, at rather 
fuller rates. The high level bridge at Barrow is nearly completed, 
and it is expected it will be fully opened for traffic in a week or 
two. The tramway service in the borough will then be extended 
to Ramsden Dock, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
WHILE the foreign trade is not thus far very gratifying, except in 
one or two markets, the prospect at home is not improved by the 
political situation. It seems quite certain that a dissolution will 
take place on an early date. This means a disturbance of business 
in every district, but affecting more particularly the vincial 
towns and villages. Travellers that for some time their 
work has been rendered more di t by the dread of a general 


election, It will pow be practically at a stand, Merchants and 








and the parcel post enable dion: to get 


They have the less necessity for doing so toget enone Sou 
supplies prompt 
In fact, the modern aie ot 


as customers uire. 


of the country merchant—an arrangement w! is more satisfacto: 
to the merchant than the maker. An improvement in the Trish 
trade is ‘ i ly in Ulster and the North—the lead- 
ing markets—where orders have been held in suspense d the 
Home Rule debate. The restoration of confidence in the North 
will again encourage North-country dealers to lay in stocks. What 
the immediate effect will be in other localities is more doubtful. 

Generally, business is in the main as dull as ever. Most of the 
continental markets are very quiet, and firms who have a connec- 
tion with thea? ng | _e a eae ee SP prom — 
are getting li sti ough edge tools are i ' 
several orders have been with one firm. The Sis te 
Messrs. Ward and Payne's tool establishment was followed 
by a case of rattening, in which the agent of Mary Ann was seen at 
work. He has not yet been arrested, and there is reason to believe 
he has got clear of the country. The firm adhere to their deter- 
mination to establish the system of division of labour, by which they 
hope to successfully compete with the longer hours and cheaper 
labour of we bee who, on the other hand, will live much 
more cheaply their English brethren. 

Messrs. Farrer and Birley, at their old foundry, Barnsley, have 
constructed an engine, the joint design of two workmen named 
Wright and Charlton, which is propelled by means of compressed 
air, carburetted with petroleum oil. The piston condenses the air 
into a receiver on its down stroke, and the air then through 
a stop valve to the carbureter, or vessel containing the petro- 
leum, through which it is forced, and it then passes to the top of 
the cylinder, where it is exploded by a spark, and the power is 
gained. The exhaust products pass noiselessly into the atmosphere. 
A new form of igniting ee is a constructed which will 
make the engine absolutely self-contained. Two other types of 
engine, with petroleum as the motive power, have been invented 

ted. ae ceaeenen t eeeeieen cated eho vely 
The engine will shortly be exhibited in London, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ar the Cleveland iron market held at Middlesbrough on Tuesday 
last but few sales were made, notwithstanding that inquiries were 
mere numerous than for some time past. nder the impression 
that prospects are a little more hopeful, both makers and mer- 
chants are reluctant to commit themselves. They are firm in their 
SS and do not care to sell much either for prompt or 

orward delivery. The quotation most commonly given by mer- 
chants for No. 3 g.m.b. is 29s, 44d. per ton with prompt deliv. 

or 29s. 10}d. for delivery in the autumn. The principal makers do 
not, however, accept less than 30s. per ton for orders for imme- 
diate execution, and they will not as a rule quote at all for 
deferred deli . The change for the better, if there really be 
anything of the kind, is not sufficient to tempt an tos te. 
Next week being Whit-week, it has been arranged that the market 
be held on Wednesday instead of Tuesday. 

No transactions have recently taken place in warrants, the 
nominal market price is about 29s, 9d. per ton. 

Messrs. and Co.’s stocks of pig iron were on Monday last 
as follows :—At Middlesbrough they hold 243,498 tons, being an 
increase during the week of S205 tons; and at Glasgow, 772,126 
tons, being an increase of 2832 tons. 

Shipments of pig iron from the Tees are steadily improving. 
The quantity sent away this month up to Monday last was 19,3! 
tons, as compared with 17,245 tons during the first seven days of 


May. 
There has been no — change in the finished iron trade, 
either as regard t of busi done or prices obtained. 

The ironmasters’ statistics for May have been issued. They show 
the total make of pig iron within the Cleveland district to have 
been 211,049 tons, being an increase of 22,340 tons above the April 
output. The total stocks are now 669,772 tons, which is 17,912 
tons more than they were on the 30th of April. 

Messrs. Gjers, Mills, and Co. have reopened their ironstone 
mines at Guisbo: rough, after having laid them idle for some weeks. 

Messrs. bop Co., a engineers ee — given 
notice to the men in ir engineering department to prepare 
for . reduction of 2s. per week, which will come into force next 
week, 

The following figures show the value of goods—exclusive of coal 
and coke—exported from the principal north-east ports during 
aN 
d 





, and the increase or decrease when com with May, 1885: 
ewcastle, £175,554; decrease, £1958. Mi rough, £214,388 ; 

ecrease, £22,548. » £51,682; decrease, £29,429. North 
Shields, £18,705; increase, £16,732. South Shields, £36,176; in- 
crease, £12,644. 

The strike at the marine engine works of Messrs. T. Richardson 
and ~~ ia 1, has not come ee oe 
expected. e ineers’ Society appears to be conducting the 
tiations on behalf of the workmen, and they have insisted 
that none of their members shall receive less than 30s. per week, 
and that not more than 2s. per week reduction shall be made in 
any case. The firm are said to have agreed to concede the first 

t, but not the second. As, however, the matters still in dispute 

o not affect many men, it is thought that an early settlement will 
be effected. 

It ~ that the Committee of the House of Lords which 
had under consideration the West Durham and Tyne Railway Bill 
has declared the ble not proven, notwithstanding that the 
Committee of the 
moters, however, are not without justi 


of ener eA re the bill. The pro- 
cation for the action they 
took, nor without substantial reward for their efforts. For the 
North-Eastern Railway Company, who were the main o ents, 
have given pledges to earry out certain extensive works, which 
will have the effect of benefitting greatly the West Durham 
owners. shay have come 00 maise o connection Seyscnh: Ges 
Pontop and South Shi branch and the Team V: line, and 
to @ new branch from the latter to a wharf at hb, 
near Gateshead. At this wharf they will erect coal staithes with 
all modern appliances. This is another instance of the necessity of 
occasionally fighting with large railway companies in order to get 
them to concede reasonable facilities. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a notable improvement in the tone of the pig 
iron hy this oy Re ipments “3 Scotch —_ are “| 
materially ater, but the incre: exports of iron an 
steel from West Cumberland, together with the putting out of 
furnaces here and the reduced additions to stocks, have i 
to produce @ cheerful effect in the market, and to advance the 
ices of both warrants and the special brands of makers’ pig i 
mpared with UBS ta. th preced Mie wock and 8760 in, the core. 
com wi in the ing w in the corre- 

i \ e addition to the stocks in Messrs, 

and Co.’s stores are about 2700 tons as contrasted with 5000 
to 6000 in a succession of previous weeks. As regards furnaces, 
three have been put out by the Coltness Iron Com Y, one at 
Carron, and one at Quarter, reducing the total number in opera- 
tion to 84 against 92 at this date last year. 
Business was done in the warrant market on Friday last at 
to 38s. 7d. cash. On Monday the quotations were 38s. 7d. 
to 38s. 94d., whilst on Tuesday the price advanced from 38s. 94d. 
to B9s, 2d, cash. Business was done on Wednesday at 39s. 2d. to 


e manufacturers’ premises the warehouse | Coltness, 





ey 


to 38s. 10d. cash. To-day—Thursday—transacti occurred at 





39s, 2d, to 39s, 1d. cash. 
The current values of makers’ iron are as follow :—Gart. 
sherrie, f.o.b. at G w, per ton, No, 1, 42s. 9d.; No. 3, 40s, 9q,- 
46s. 6d. 42s. 6d.; Langloan, 5 
Summerlee, 45s. and 41s.; Calder, 46s, and 40s, 6d.; 
broe, 42s, and 39s, 6d.; Clyde, 42s. and 39s, 6d.; Monk 
39s, 6d. and 36s,; Quarter, 39s, 6d. and 35s, 6d.; Govan, at Broomie. 
law, 39s. 6d. and 36s.; Shotts, at Leith,, 44s. and 43s, 6d,; 
Carron, at G outh, 47s, 6d. and 44s, 6d.; Kinneil, ai 
Bo'ness, 43s. 42s.; Glengarnock, at Ardrossan, 42s, and 
ag 6d,; Eglinton, 39s, 3d. and 36s.; Dalmellington, 41s, ang 

s. 6d. : 
In the course of the past three weeks, locomotive engines to the 
value of £44,550 have been shipped from the Clyde to Bombay, and 
£1100 ditto to Japan. The om of machinery are valued at 
£38,850; sewing ines, £7500 ; steel £32,500; and general 
iron manufactures, £65,000. Some of the makers of malleable 
iron report that they are obtaining better employment, and in the 
bridge building and pipe-founding, and some other branches, a 
number of firms are quite actively employed. 

There is a fair business in the coal trade, but even as to quantity 
it does not come up to expectations, while the prices have rather 
been going back than improving. The week’s shipments have been 
23,842 tons at Glasgow, 677 at Greenock, 2365 at Irvine, 7676 at 
Troon, 2390 at Leith, 6576 at Bo'ness, and 12,051 tons at Grange- 
mouth. The demand on the part of the Contiment is reported 
easier, but freights are so far maintained at the rates that have 
been attained this season. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


COLLIERS at present are better off than ironworkers. I have 
heard of collieries where colliers still get 1s. 9d. per ton, and are 
able to make from 20s. to 23s. per week ; and boys of fourteen get 
their 10s. This is good wages compared with the ironworkers, who 
get 2s. 2d. a day— often less—and make but three or four days per 
week, 

There, too, are questions under discussion, and which will pre. 
pare the colliers for a reduction of at least 2} per cent. Iam told 
that it is peremptory, in order to compete with northern coal- 
owners. Where the sliding scale is in operation there is certain 
also to be another drop, for prices continue immovable, 

The odject in output is, of course, to improve prices, 

It is stated that Co., New Clydach, have contracted 
to supply locomotive coal to the London and North-Western for 
the next twelve months. This isa piece of good news, —__ 

The Rhondda engineers and stokers have . +< to rejoin the 
new of Enginemen and Stokers of South Wales and Mon- 
mouthshire, 

In patent fuel, the strike at Cardiff is, happily, ended. I was 
reminded of this a day or two ago, looking at the loading of a 
vessel at Cardiff with patent fuel, and the uppermost idea was that 
there is too much labour about the trade for the benefit of owners. 
Quite a swarm of men settled down on a small cargo. 6000 tons 
left Cardiff last week. Prices are firm. 

beg = are easy in the iron and steel trade, and the acceptance 
of the 10 per cent. reduction may be taken as settled. A few 
branches hold out, and some of the prudent are taking their holi- 
days. Eventually, however, the old half and three quarters’ time 

1 continue until an improvement sets in. . , 

Something like a spurt has taken place in pitwood, and imports 
having fallen, prices have touched 15s. 6d. this week. 

Prices remain as last week, and buyers are holding back from 
fresh business, expecting, so it is reported, that the restart of new 
works will bring prices down. do not think this possible, 
Makers hold sufficient good orders to be a little indifferent to fresh 
business. May totals show an increase of nearly 75 per cent. over 
the total of May last year. J : 

The shipments during last week were principally for America. 
The attention of Swansea and Newport tin-plate makers is being 
directed towards Germany with some degree of concern, as rivalry 
from that quarter would be keen, labour being so low. Tin-plate 
labour in Wales is at present the best paid. : 

A Board of Conciliation has been established in connection 
with the trade, and one of the first measures, I hear, is to be a 
reduction. t 

The North Pembrokeshire and Fish Railway bids now to be 
@ success, It is urgently needed. second reading is an- 
nounced for the House of Lords. 








LAUNCHES AND TRIAL TRIPS. 

On the 10th ult. the Usk Shipbuilding Company launched from 
the Usk shipbuilding yard an iron st » the Avel , the 
dimensions of which are 140ft. Gin. x 22ft. Gin. x 11ft. 

i he was immediately towed to Barrow-in-Furness to be fitted 
with machinery by Messrs. Westray and Copeland. _ 

On Friday a new iron steam trawler, the Linnet, built by Messrs, 
Cook, Welton, and Gemmell, for Messrs. Pickering and Haldane, 
Hull, performed a very satisfactory trial trip. e vessel, which 
has been turned out on eer py | emart lines, is 90ft. in length, 
with @ breadth of 20ft., and a depth of hold of 10ft. 6in. Her 

tonnage is 102 tons, and she is classed 100 Al at Lloyd’s, and 
fitted with combined surface condensing engines of 30-horse power, 
with 14in. and 26in. cylinders and 20in. stroke, the boiler pressure 
being 901b, The measured mile was run at Withernsea at full 
wf with the result that the engines proved equal to driving the 
vessel at nearly 10 knots per hour, 

On Friday, the 4th inst., Messrs. Edward Finch and Co. launched 
from their shipbuilding yard at Chepstow a hand ly mod 
steam launch, built for Messrs. Cory Bros. and Co., of London and 
Cardiff. Her principal dimensions are, length 50ft.; breadth, 13ft.; 
depth mo 6ft. Gin. She is to be fitted with compound engines 
Rin. and 14in, by 10in, stroke, and will be shipped at Cardiff for 
Port Said. 


On Saturday Messrs. Cochrane and Co., of Giovebill, Beverley, 
launched a steamer for the Hull fishing trade. The vessel, the 
New Zealand, is one of two seer cies Suites by the firm for 
the Hull Red Cross Steam Fishing and Company, and is 112ft. 
long, 22ft. broad, and lift. 6in. deep, and, when completed, will 
have trawling gear on both sides, and large steam winches for 
heaving in the trawls, and also a patent windlass. She has a 
raking stem, accommodation for crew under a raised forecastle 
deck, and cabin — a ee ae = h.. 4 a 
rigged, with two pole masts, the m made of steel, actin; 
as funnel for the « cabin stove. The engines are being aoe b 
Messrs. C. D. Holmes and Co., Hull, and will be triple compound, 
of 50-horse power nominal. The keel of the vessel was only laid 
six weeks ago, so that the builders have not been long in com- 
pleting the hull. The second vessel will be — for launching in 
about a month. The vessel had been construc broadside to the 
river Hull, and she had accordingly to be launched sideways. 














Royat INSTITUTION OF GREAT BRITAIN.—At the general monthly 
meeting held on Monday, June 7th, Sir Frederick Abel, C.B., 
D.C.L., F.R.8., Vice-President, in the chair, the following vice- 
presidents for the ensuing year were announced :—Sir Frederick 
Abel, U.B., D.C.L., F.R.S., Sir William Bowman, Bart., LL.D., 
F.R.8., Right Hon. the Lord Halsbury, Mr. William Huggins, 
D.C.L,, LL.D., F.R.8., Sir John Lubbock, Bart, M.P., D.C.L., 
LL.D., F.R.8., Sir Frederick Pollock, Bart., M.A., Mr. Henry 
Pollock, treasurer; Sir Frederick Bramwell, F.R8., honorary 

. Sir Nathaniel Barnaby, ae B, — ~ oe god 
Bigge, J.P., were elected members of the ns jon. 
presents received since the last meeting aon F on the table, and 
the thanks of the members returned for the same, 
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NEW COMPANIES. 


t~ following companies have just been regis- 
tared:— 
Austrian Ozokerit Company, Limited, 

This company ye oat on the 28th ~ 
with a geal , in £10 shares, to 
acquire amare "ozokerit in Austria- 
Hungary or ioe and in particular the 
mines at Boryslaw, in in Galicia, teats with the 
plant, buildings, and appurtenances thereof, The 
subscribers are ;— 

H. Barrett, Menival, Dulwich, merchant .. 

Betas. 8, napa, Westminster, 
archer, Lodi lane, 8.E., merchant :. 
te -buildings, stockbroker 
eo Sam Bee a court e 
H.C. Bir yy Ee . 

The subscribers are to a: ry the first directors, 
Most of the articles of Table A are adopted, 


Rares 
eis 





Beehive Refuse Destructor, Limited, 

This company proposes to purchase and work 
the a nited States, Gueedion. Australian, 
Indian, 5 German, Austrian, Hungarian, 
oe and Italian — shin, soles oh of an invention 
known as the hive tructor. It was 
pet on thelst ae with a capital of £15,000, 

The subscribers 


in £5 shares, are:— 
J. Stephenson, Burnley, tobacco manufacturer .. 

‘ earson, Burnley, surveyor and engineer .. 
Ww. Berry, Burnley, brickmaker .. .. .. .. 
C. Bailey, y, yarn agent, dc, 
T. Holden, Burnley .. .. .. 
P. E. Roberts, 

J. Lee, Burnley 


Registered without special articles, 


Industries Development Company, Limited, 

This company proposes to take over the business 
—— under the — of the Patent Ore 
Extraction Company. It was registered on the 
1st inst. with s eoptial of £32,000, in £10 shares. 
Several agreements are referred to in the memo- 
randum of association, but are not registered. 
The subscribers are :— 


*H. Barrett, Meni 
*C. G. Elers, 6, K 
*E. ga 8, Vi 
*G. 


eee 


Dulwich, merchant .. 
meee rae 
sur veyor.. 

ills, Crewk erne, Somerset, sings 
*J. page Ae Pirrie, C.E., 37, Walbrook . 
J. he. , Waverley, Lordship-lane, “s. E. jo 
H. "0. Barrett, Menival, North Dulwich” oe 

The number of directors is not to be lees than 
three nor more than nine ; qualification, 50 shares ; 
the first are the subscribers denoted byan asterisk. 


The company in general meeting will determine 
remuneration, 


[oon Lh el el eel 





Manchester Road Car Company, Limited. 


This compan: “2 take over the live, 

loo coool, or goodwill, of any Man- 

omnibus or road car ~~ $4 as the 

director may consider to the advantage of the 

— It was registered on the 28th ult, with 

® capita of £150,000, in £5 shares, The sub- 
scribers are :— 


Shares. 
*J. aes 80, Walnut-street, Cheetham, designer 
*J. ‘Wood, Chor! ton-oum aan “boot and 
spe rahaw, Lo rer Broughton, print a 
ershaw, Lower er, ee 
fig xh Crentin . wee gineer 
. Jol surveyor engineer 
F. + Kroshaw, Broughton, clerk a 
Leech, Lower ughton, © ~ pod oo 
, Lower Bro clerk .. « 
ord, clerk . ee ee oe 
ope, Cheetham, clerk .. 66 Gb). the. a8 
ompson, St. Mary’ solicitor .. 


Roberts, seen 


‘ownsend, al, imate accountant . 


A. Goodier, Old Trafford, clerk. 2. 7° 

*W. H. Cowburn, Flixton, chemical merchant . 
All of Manchester and neighbourhood. " ‘The 

subscribers denoted by an asterisk are the first 

directors ; qualification, five shares, 


Po 


a 


*J. 
H, 

J 

A. W. 
i. 

H. 

R. 
R. 
T. 
J. 


ite 


— 
Ot OC CF 





Marston Hall Salt Company, Limited, 

This company proposes to take gh the business 
of salt a carried on by es, jun., 
and John Urmston Hayes, trating as W > “Haye 
and Son, at Marston, Anderton, and 
Cheshire. It was registered on the Sedans with 
a capital of £30,000, in £100 shares. The pur- 
chase consideration is £3920 cash, and 63 shares 
credited with £80 as paid uponeach, The sub- 
scribers are :— 

Shares. 


William Hayes, Ashton Hayes, Chester 
ee jun. ns oh Hayes, Chester, 
*J, N, Rares, , Ch propri 
*J. Brundvit’ Runcorn, » Cheeta, 11. eter 
A A. Bolkeld acen oh tar tek ken 
3: Ball ao Chester, clerk .. ae. sa 
The number of Grecian to not to be less than 
three nor more than five ; qualification, one share ; 
the first are the subscribers denoted ed by ‘an asterisk. 
Mr. — Salkeld is appointed first manager and 
secre’ 


North-West a 2 Railway Company, 


mi 

This company and 
out @ concession dated 8th al ‘Te86, granted 
4 the provincial Government of Tucuman, in 
e Argentine ublic, to Samuel Kelton "for 
the construction of a railway from Tucuman to 
La Madrid, Sn tho province @ Tucuman, It was 
on the Ist inst. with a capital of 
,000, in £10 shares, 35,000 of which are 7 per 


cent, cutnulative preference shares, The sub- 


el ee 





“William Tuke, * pat tee, accountant . 


1 
*F. J. Sweeting, 2, ton-terrace, New-cross.. 1 
*A. C, Wickins, 6, 8t. Swithin’s-lane, merchant.. 1 
A. 8. 27, e-street, Camden-road.. 1 
A. Gordon Forbes, 11, Pelham-street, South Ken q 
A. B. Klein, 82, Sistova-road, Balhs + > f 





a nor more than seven; qualification, £500 

in shares or stock ; the first are the subscribers 
denoted by an asterisk ; remuneration, £1200 per 
annum, 


Patent Paving ia? Construction Company, 
Limi 
This company was tered on the 1st inst. 
with a capital of £20,000, in £1 shares, to manu- 
facture and deal in patent paving and other con- 
crete, and also to manufacture, excavate, and 
trade Rey: Bede Baye which peten t paving and 
other concrete are Ae ge e = = 
t two neither of whic 
tered. The eal are :— 


~~. R. Ween, C.E., 9, Bridge-street, West- 


‘william D. Curzon, 6, Westminstor-chambers, 
om manufacturer ° ee 


a. 5, Westani st nb 
Victoria-street, manufact 
H. Vit L. Kelhan, 9, Bridge-street, Westminster, 


8. oes Alia, CB, 82, ‘Woodstock-road, “Bedford 


3000 





1 

i i. Walker, Chingford, merchant ‘ 1 
The number of directors is not to be less than 
three nor more than seven; qualification, 250 
shares; the first are the subscribers denoted by 


an asterisk. The company in general meeting 
will determine remuneration, 





Rosario Waterworks Company, Limited. 


This compan; ree dhe ag on the 27th ult, 
with a capital of £11 in £10 shares, rg 
supply the town of . vag tn of Santa F 
in the Argentine Resco, and atk es tae 


with water, power being also taken to carry on 
the business of a waterworks company in any 
places in the Argentine Republic. e sub- 
scribers are :— 


J. Henderson, 61, ee secretary toa 
w. = Hamilton, 12, The Avenue, ‘Brondesbury, 
~~ c. "Hudson, “48, “Ennis-road, Finsbury Park, 


1 

1 

oe 1 

Cc. - ® 4, Thurise Villas, Peckham, clerk ee 1 
1 

1 

1 


+ jun., Aldenham-street, St. ane 


W. H. Adams, 30, Peckham-grove, accountant . 
E. T. = - ig as ne a 

countant 

Sho uanies of neice tamil be ha: than 
three nor more than seven; the subscribers are to 
age the first and act ad interim; qualifica- 

on, shares or debenture stock of the nominal 
value of £500; remuneration, £875 per annum. 
The board may appoint a manager or agent in 
Buenos Ayres at such remuneration as they may 
determine. The company is empowered to raise 
any sum not exceeding 2150, ,000 by the creation 
of debenture stock, the interest upon which is not 
to exceed 6 per cent. per annum. 








NAVAL ENGINEER APPOINTMENTS.—The follow- 

Aimirlty Fred have been made at the 

:—Frederick D. Hobbs and George 

Geodvin, assistant engineers, to the Presi- 

dent, additional, for temporary service at the 
Admiralty. 


SovuTH KENSINGTON MusruM.—Visitors during 
the week ending June 5th, 1886:—On Monday, 
| eared -— oy free, om 10 a.m. to 

.m., Museum mercantile marine, 

Idan section, and other ” collections, 3121. On 
Moines Thursday, and Friday, admission 
poe from 16 a.m. to 6 p.m., Museum, 1508; mer- 
cantile marine, and other collec- 
tions, 185, Total, 11,903. Av of corre- 

week in former years, 17,124. Total 
from ins opening of the Museum, 24,360, 497. 

SocirTy O¥ ENGINEERS.—At a meeting of the 
Society of Engineers on the 7th inst., & paper 
was read “‘On Some Modern Improvements in 
the Manufacture of Coal Gas,” Mr. R. P. 
Spice, C.E. The author gave a short history of 
the various steps in the progress of coal gas 
manufacture since the adoption of clay retorts. 
Referring to the objections raised to these on 
their first introduction, he showed how these 
objections had been disproved by experience. He 
then noticed the exhauster in its two forms—by 
air pump and steam jets—and explained the 
advan of both the charging and drawing 
ae machinery, — a = prmen 
t arose in — such as those ca y 

cho 


dips and anti ked ascension pipes, and 
those occasioned by naphthaline, with the various 
remedies were afterwards discussed. 
The paper then dealt with the advantages of 


Eymeens of carbon vessels, as now carried on 
means of carbonising coal with a small 

of slaked lime mixed with it ‘ore 

one the retorts, the result Prony | the entire 

abolition of the nuisance arising f rom the frequent 

and cleansing of purifiers on the old 

hares | which is no longer necessary. 


» ae ee Society, K1nq’s ag wl 


Haskett-Smith read a 1g ont “The Well of 
the Petersfield Waterworks.” 


uthor 
by deseri the position of Petceeield, tae 
geographi: r diy | logically, and gave a short 
account of the di ities encountered in the 


selection of a suitable site. He then described 
the different strata through which the trial shaft 
- a and how water was reached at a — 
0 Pumps were erected and ie copes 
made to find the maximum amount of wa 

ob’ It h wen dusomteed thas th thio darth 
sufficient ee for the present 
ut as Petersfield oe 


siderably enlarged at the bottom to form a 

ee chamber, and the brickwork finished, a 
bore-hole was sunk, and ample water is now 

obtained. The author then led to describe 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


BR psn mays for Letters Patent. 
tents have been ‘‘communicated” the 


“ee ‘and address of the communica’ party are 
printed in italics. ~~ 


8lst May, 1886. 
a Se Guoses, &c., for Evecrric Lamps, F. H. Varley’ 


7295. Bernese, F. gee agama Papier- 
waaren Fabrik, German 

7296. SANDWICH: -BOXES, 1} Foxall, os og 

7297. Hoox Fasreninas, A. J. Wheeler, London. 

7298. Wave Moror, H. E. Newton.—(7. Duffy, United 


States. 
7299. rm gag of Leap Suupnate, &., F. M. 


Ll 
7800. ETS, a, & and ae ae” London. 
. GM. H Hardingham.—(P. 


7301. leon Merers, G 
Ro Italy. 
302. Exomes, or Motors, H. H. Lake.—(G. de Mon- 
trichard, France.) 
7308. PRESERVATION of Mi1x, C. Hoorn, London. 
7304. Hanp Grip Testers, G. B. Fowler, London. 
a Paper, &c., F. L. and H. W. Teed, 


lst June, 1886. 
7306. CLosinc WaTER-TicHT Doors in Sutps, C. Dawe, 


on: 
7307. Fioors for Danctna, &c., W. Verity and J. H. 
bao Bradford. 
7308. Frax ScurcHine Macutvery, J. po and W. 
ok Raia Err anders, Lom 
7 LLERS, vers an 
ee Currers, H. 8. ‘Smith and “4 “Bradley, 
7311. EvecrricCasves for TeLecraPuic Purposes, &c., 
B. J. B. Mills. (J. J. C. Smith and M. Smith, United 


States 
7312. Drivine Sprspuxs in Macutnery, W. 8. dante 
Lancashire. 


7318. Looms, G. Crompton and H. W: 

7314. Looms, G. Crompton and H. 

7315. Crora Mats, T. Westerby, H: 

7316. O11 Economisers, H. Toulson, Bradford. 

7317. Swimine Coiiars, &c., H. J. Bovill and J. 
A. Broder, Chiswick. 

7318. Boatinc, Batarna, and Skxatine Dress, L. 8. 
Bickley, 

7319. Feepina Borrte, E. C. Hodgson, Dublin. 

er Horses, J. G. Smeaton, Cc. J. Jutson, 
an 

7821. REGENERATIVE Gas Lamps, H. Fourness, Man- 
chester, 


7822. Gas Licutino, J. Bradley, Salford. 

7328. EXPLOSIVEs, D. F. Dow 

7324. Distnrectinc Powper, W. 

7825. Suprtyine Gas to Beer, P. “M. Justi 
Hazlett and W. R. Bennett, United States ) 

7826. Roorinc T1xzs, E. B , London. 

7327. ZiTHER ATTACHMENT for MUSICAL Boxes, A. 
Paillard.(A. Sueur, United States.) 

7328. Manuracture of TRansPaREnNT Ice, J. L. Rigg, 
Warwickshire. 

7329. TeLecraPHic Apparatus, J. H. Johnson.—(Z. J. 
Mallett, United States.) 

7330. Packines for VatveSrems &c., J. H. Johnson.— 
(T. 8 Peck and F. @. Brownell, United States.) 

7331. Lusricators, J. H. Johnson.— —(T. 8. Peck and F. 

G. Brownell, United States. 


7393. FASTENER or Buttons, &c., J. Hart-Davies.— 
(J. McDonnell, Ceylon 

7333. Fittertnc Sewace, J. Fenton, Leeds. 

7334. Wueets for Venicies, A. Schwartz and C. 
Wandelt, London. 

7835. SPikeD WIRE Fencine, A. Hankinson and E. 
Pearson, London. 

7336. Apparatus for WasHinec the BLayrxets of Parer- 
MAKING Macurnes, G. H. Mallary, London. 

7387. Hypravtic Presses, T. Payee London. 

7338. Giass, E. Lond 

7339. Horse Buiankets, C. HM Magoon, London. 

7340. UmBretias, P. Ehrt, London 

7341. Brackine Boxes, H. J. Haddan.—(C. H. Jackson, 
Onited States.) 

eo AMALGAMATING METAL Piates, R. H. Courtenay, 


on. 
7343. Luspricarinc Packine, J. H. White, London. 
7344. Surpe Carrier for Macic Lanterns, &c., R. R. 


Beard, London. 

7345. ATomisine Liquips, R. Tebbs, London. 

7346. Punca and Emsosser for Raitway Tickets, &c., 
J. N. Flatau, London. 

7847.,RecuLaTinec Heat of Hor Arm Cuamsers, T. 
Christy, London. 

7348. RoLuers for Scourine, &c., Macutnes, H. 

Bradford. 


734¥. CuarF Macuines, 8. Burlingham, G. H. Innes, 
and J. H. Mann, London. 
7350. Ornicat Prisms, C. D. Ahrens, Kingston-on- 


Tham 
7351. Sonaw Proretiers of Vessexs, &c., A. C. Hen- 
derson.—({A. Desgoffe and =< de a Russia.) 
7352. Stoppers for Bortes, && Bridge, London. 
— — BATTERIES, P. 4 de F. d@’'Humy, 


7354. Guns or Fire-arms, H. 8. Maxim, London. 
7355. SutpHuRiIc Acip, H. H. Lake.—({U. Cummings, 


United States.) 

7356. eaecny & J. W. Raphael, London. 

7357. PortaBLe Hovuse for Frepinc Carrie, E. 
Matthews, London. 


7358. Gas Heatinc Box Inox, D. Wilson, London. 

7359. SHutrers of Puorocrapuic DaRK Suives, T. P. 
Watson, London. 

7360. VeLocipepes, O. B, Granville and F. T. Page, 


ion, 
7361. Cement, H. H. Lake.—(U. Cummings, United 
wockaPH Watcues, H. H. Lake,—(E. J. A. 
States 


Dupuis, United 
7363, NEEDLE for Szewmxnc a on Boots, H. H. 
a y= A, Bailey, United States.) 
.> “me Drivine peony &c., D. 8. Beesley, 


2nd June, 1886. 
7865. Lag 9 eg for Incandescent Gas LiGutina, A. 


Lon 
7366. chine for Inoninc Liven, &c., T. Bradford, 
Manchester. 
7367. Acruatine the Movasie Frre-Bars of STzaM 
Borter Furnaces, J. Proctor, Manchester. 
oe = — Rees, J. Smalley and W. Seed, Man- 


7369. y= for Wacons, R. Bradshaw, Swinton. 
7870, CLeantnc Away Snow from Roaps, J. Sadler, 


Notting 
7371. a for Heatina Iron, &c., D. Caddick, 


7872, er Braminc Macaines, A. Hitchon, Halifax. 
7873. Lang | of WHEELS and Ax es of VEHICLES, J. 


C. W: ham. 
7874. phe oe as Nyon J. Blain, Manchest 
78 ae Gas from PETROLEUM, roe F. Hill, 
7876. Automatic Recuators for ELEectrRic 

V. Nowak, Austria. en 
7877. Gas PRODUCERS, F. Radcliffe, London. 
7378. Frames for Exnisitinc Drawinos, J. M. Mac: 


intosh, 
7879. RETAINING PRESSURES APPLIED by bevens, H. 
C. Capel and W. Gaskill, London. 
7880. WATER T. and H. Holcroft, London. 
7881. Srriprine the of Carpine Encuvts, J. 
M. Hetherington, Man: 
7882. SHELLING Maize, E. F. Sandon and D. F. Tonge. 
+L. Pfaff, pine on] Republic.) 





7383. ConTroLiina Rattway Sicnais, C. J. Howe, 
Sunderland. 
ay — Kyives, &., W. T, Brooke and C. Nield, 


a Avromatic Cut-orr amg for Steam Enorves, 
Dennis, G. Tricklebank, F. Johnson, and F, 

Mellor Sheffield. 

7386. Fumicatinc, Disrxrectinc, and Dzoporisine, 
E. Foster, Preston. 

7387. Brackets for Lear Tasies, E. Jones, joe weer 

7388, FeEpina eo &., Gusmuen ‘ad other 
Macuinery, I iden.—(W. C. Bramwell, United 


7389, WEIGHING and Surr.ymsc Woot to Carpine and 
other Macuinery, I. Holden._(W. C. Bramwell, 
United States. 

7390, TYPE-W J. F.C. James, Birmingham. 

7391. Cricket Bats, J. Vickers, London. 

7392. RecuLATING and CoNTROLLING the Cut-orr of 
Sream and other Pressure Enoines, W. Stevens, 

7398. Type-writER, F. Forlong.—(F. Prouty and 0. &. 
Hynes, United States.) 

7334. ELecrricaL Conpuctons, P. M. Justice.—(Z. G. 
Acheson, United States.) 

7395. SoprIuM and Porassium, P. M. Justice.—(H. Y. 

tes. 


7396. VenTiLators, H. 8. Heath, London. 
og = Bricks, &., J. ry B. Craven, 


on, 
7398. Frep-poxes of Comprxc Macuines, J. H. White- 
London. 


head, 

7399. Traps for STEPs or Srarrs, &c., H. Hedges and 

A. W. Bevis, London. 

746. "aa TRANSMITTING Motions to Toy Ficunes, G. Cole, 

7401. Gas. Fires, J. a Glasgow. 

7402. Pioveas, F. Gréber, London. 

7403. PRESERVING | War Saips from DaMmacz by 
TorPEpogs, &c. , London. 

7404. — mee for Buckets, &c., T. H. Ash, 
London. 

7405. APPLYING Execrro-motors to Venicies, M. 
Imm‘ on, 

eo for the Comsustion of Fugen, G. 


Criner, London. : 
7407. Erectric Fuses, A. M. Clark.—(H. J. Smith, 
Un ted States.) 
7408. Lanp CULTIVATING eg P. Faure, lL 
7409. Hot-water Boriers, H. J. P 
7410. Waitine Pens, T. D. Harries, 
7411. Apvertisina, E. R. Fulton, London. 
7412. Gram Brypers, G. F. Rediern.—{B. B. Huntley, 
United States.) 
7413. Castors for Furniture, C. Wellin, London. 
7414. Apparatus for PLaYiNe a Game of SKILL, . Ww. 
Parkes, London. 
7415. Sizunc Yarns, L. Wilkinson and E. Morris, 


ax. 

7416. Hassock Hat-Box, F. Knatchbull, London. 

7417. Wasuinc Macurnes, R. Lawes, London. 

7418. Constructinc Water CisTerNns, H. W. Hart, 
London. 

7419. Perroration of Rous of Torter or other Parer, 
H. H. Lake.—(S. eg ome United States.) 

7420. Inpicatinc the Direction of Rotation of the 
Suarts of Enorves, J. W. Herquet, London. 

7421. HorsesHoxs, J. F. W. Siedenburg, London. 

7422. Securme the Lips of Packine-cases, G. Black- 
man an H. , London. 

7423. Steam and other ENGINEs, G. J. C. D. Skinner, 
Lon 


on. 
7424. geal -LoaDING Orpnance, J. Vavasseur, 
Londo 


7425. Mann Borter Furnaces, R. R. Bevis, London. 

7426. Propuction of the Ferri-cyaNipes of PorassiuM, 
&c., C. Petri, London. 

7427. Gas Enarves, A. Rollason, London. 


8rd June, 1886. 

7428. Vutcanire, J. G. Grimsley, Leicester. 

7429. ConnecTiIna Drvices, W. ) Wise.—(A. Térpe, 
fete Germany, 

7430. ALARM Seonaxa, J. Hanso! 

7481. Ranoinc Gaoccx, E. Duckenfield, Northampton. 

7432. Vetvers, H. Lee, Manchester. 

7433. Packine-casE, H. Cochrane, Dublin. 

7434. SHurr.e Tonove, T. Morton. 

7485. InpIA-RUBBER, E. J. Armstrong, Brussels. 

7436. ApJUsTING a Sprinc Mrireor, J. Murphy, Cork. 

7437. CoMBINED T1z Cuar or nile Detector, and Lock 
for Rattways, W. H Tipperary. 

7438. Formation of Bompexe Bricss, E. Kerry and 
E. C. Kerry, 

7489. LABEL-HOLDER, ow. H. Bowater and T. Gould, 


7440. Connection of Dynamo Macurnes with Accumu- 
LaTors, T. Parker, Wolverham 
7441. a Tennis and other Sxozs or Boots, A. Coker, 


7442, cae TasLe for Games, H. Stevens, South- 
ampton. 

7443. Brass Cornice Poise Rives, J. Vann, Birming- 
ham. 


7444. Fastentnecs for Connectine Rais or SLEEPERS, 
J. M. While and C, Simmons, Darlin 
a —— of Rartway Carriages, F, W. H. Durant, 


0) 
7446. Writinc Tasues, &c., M. Leach.—{7. Little, 
Canada, 
7447. Feepinc Macuines for Fexpinc Woot, &c., A. 
Hi Halifax. 


7448. LeaTner, &c., Beaprno, M. Garnar, London, 
7449. Decoration of Giass Vases, é&c., G. Goodyear, 


Birming 
7450. BaLu FIRE Enornz, &c., J. J. Snow, London. 
7451. ere AERATED Liquips, F. Walter, 
Lon 
7452. Rotier for Binns, H. R. Millen, Beckenham. 
7453. Mag gg MitipoaRD, Parser, &c, J. 
Morley, London. 
7454. Hot-arr Cookine Apparatus, D. Grove, London. 
i Avecmasnoara® Latcuue and Bo.tine Doors, 


7456. ‘Builth, London. Marine Governor, G. A. 
8: 
ta. i for Comsrsep Murrs and Bacs, C. 


don. 

7458, Doo, &c., Mvzzuzs, A. J. Edney and H. Stan- 

, London, 

7459. tiInG WHEatT, R. Smith, London. 

7460. Hanpies, &c., for Carryina Parcers, G. A. 
Nussbaum, London. 

7461. Rotary Enarxes and Pumps, J. and J. Robinson, 


a. Buowno, &c., Mo.Ten Mertats, W. C. Tweney, 


ion. 

7463. ELECTRO-CHEMICAL Ercuina Process, V. E. P. 
Dorn, London. 

7464. AvromaTic TRIGGER for FrrE-aRMs, E. Edwards. 

FP. Shi: er, Germany.) 

7465. SareTy Srova, W. Hillman, W. H. Herbert, 
G. R. A. Dalton, @. F. Twist, and A. 
Rotherham, London. 

7466. DEposrrinc PULVERISED Metat, &e., T. Wild, 


don. 
on TreE-stays or Trarxers, G. M. Nather, 


7468. Deen Lut toH, C. Baldock, London. 
7469. Pipzs for Smoxune, A. J. Clarkson and A. T. 
‘kson, London. 

7470. CARDING Enorngs, J. A. Hart, London. 

7471. Corsets, J. Thom, London 

7472. CREATING CURRENTS of Arr for DravoET in 
Furnaces, &c., T. T. Smith, London. 

7478. SPgeD Gear and Ciutcn for Peovcnan, &c., W. 
Cross, London. 

7474. Seconpary Batrerizs, W. T. Whiteman.—(X. J. 


Giilcher, Germany.) 
7475, LEAF Seaman. A. Jefcoate, la. 
= Composition of Bricks, &e., I . Ramboux snd N. 


London. 
7477. Nas, J. F. J. Dahse and E. L. Heinrich 
London. 
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7478. Evecrric Lamps, 8. P. Thom: London. 

7479. Turninc the CURRENT on off INCANDESCENT 
Execrric Lamps, T. Mace.—( The Vitriteand Luminoid 
Company, United States.) 

7480. Trouser Srrercner, Felix McIlvenna and W. 
Thompson, I iverpool. 

7481. Fasteners for Securnrnc TeLecrapn Wires, J. 
Milne.—(The Telegraph Department, Sydney, New 
South Wales.) 

7482. Burciar and other ALarM Beit Apparatus, E. 
G. Brewer.—(J. Redoute, Belgrwm.) 


4th June, 1886. 
7483. SELF-LUBRicaTING AXLE Boxes, T. Rowbotham, 
Cheshire. ~ 


748%. Heatine Sream Borcers, G. Parker, Plas Eyton. 
=> —— and Ferrvutes for CurLEry, J. Biggin, 


7486. - re Cy.inpers, J. Morely and W. Gaskill, 
7487. ‘iste NTERMITTENT Discmarceof Wares, S. H. Adams, 
488. Scuoor Desks, C. aor Glasgow. 


js Gomutne LaBexs, , Manches' 
7490. Lirz-rarrs, W. G. Roth: ‘Liverpool. 
7491. METALLIC BEpsTEabs, W. H. Sproston, 8. 





proston, and C. & 
7492. AntrriciaL Evarerite for RoaD Maxtne, &e. 
W. Brierley.—{F. Wallbrecht and H. Russe, Germany. 
7493. Improvinc Back Sicursof Rir.es, F. A. Knapton, 
Bengeworth. 
7494. Pros for Viotms, G. S. Heath, Harbourne. 
7495. Apparatus for Opentnc Borries, J. S:urrock, 


Dundee. 
7496. Maxine Avrnors’ Proors, J.C. Youker, London. 
i ey -FOULING Compos!Tions for Sups, J. Cameron, 
7498. Frarsa Brist.es of Brusues, F. J. Page and C. 
F. Page.—{J. V. Gane, France.) 
7499. Construction of Stationary Enorxss, 8. Morley, 
Horsforth. 


7500. Watcs Prorecror, A J. Lester, Handsworth. 
-% Arracuixc Knoss to SPINDLEs, E B. Bailey and 
C. Mackey, Blox 
7502. WHEELS for. Venicies, W. E. Gedge.—{E. F. H. 
de Berthuis, France ) 
7503. Corrox Waste, T. H. Johns and J. Shawcross, 


7504. Stanps for Improvine the Tons of PIANOFORTES, 
&c., E. A. Needham, mont, 

-_ SEPARATION geo of Corrox, J. Hitchon, 

Shepherd, and J. Shepherd, 

7808 Fire Escape, C. Coutts, D. N. Coutts, and J. 
Coutts, Barrow-in-Furness. 

7507. Tricycies, A. Weil, London. 

7508. Comprxep Necktie Fastentne and CoLiar Stvup, 

.  G. R. Minshull, Birmingham. 
7509. Steam Enornes, D. L. Cross, London. 

7510. Sprxxmvc Rives, E. Leak, London 

7511. Ustversat Fastener, J. 8. Tayler and G. 
Jobson, Grimsby. 

7512. Urmrsrmsc Watcn and Crock Gtasses, 8. J. 
Pocock, Lendon. 

7518. Boox Wrappers, H. G. Forbes, London. 

7514. CrcaretTes, A. Gutmacher, London. 

IsvaLip Bepsteap, T. Jowsy, Timaru. 

75'6. VeLocrrpepes. H. Tb don. 

7517. Prepartnc Frax for SPINNING, J. C. Mewburn. 
—(J. B. A. Lemaire-Destombes, France.) 

7518. Apparatus for Sawtne Stone, P. Gay, London. 

7519. pee, for Sawinc Stroxe, E. Salendre. 


= Gaocune, W. H. Bainbridge and R. C. Scott, 


7521. Hyprocarson Sarety Lames. 8. P. Wilding.— 
(8. Siemang and A. Breden, Austria.) 

7522. Frurers, W. McCulloch, London 

7523. Cotrisc Hewicat or Spirit Fivrmo or Screw 
Work, J. Norman, G 

7524. GUTTA-PERCHA Compounns, R. Dick, G E 

7525. Macuryes for , &c., Woopen SuRFACEs, 
N. C. Sorensen, London. 

7526. Fasrenrnes for : iw Lrxincs of Om BLEacn- 
inc, P. J. Davies, London 

7527. APpaRatus for PRINTING or CoPpyING Music, M. 
A. Wier, London. 

— Sprnpes and Borsters for Sprsxrsc MACHINES, 

H. J. Haddan.—{B. Colby, 

7529. Mrratuic Pacis for Boxes, H. J. 
Haddan.—{F. Hansen and W. Sylvester von Essen, 
Germany.) 

7530. Renperine all kinds of Parer ImpeRMEABLE, 
&c., E. de Pass.—(La Société de Lafarge, Lébre et Com- 
pagnie, France.) 

7531. Hotper for Mounrep Psotroorapns, &c, B. J. 
Heywood, London. 

7582. LaBets, W. G. Stoneham, 

7533. Buotrers, A. N. Sill, London. 

7534. Putueys, &c., A. Trask, London. 

7535. Castors for Cparrs, &c, R. H. Hughes, 


on. 

7536. Tanks for Treatixa Sewace, J. W. Fereday, 
on. 

7537. pee &c., of Suips, H. J. Marshall, 


7538. , Macurxg, C. Holterhoff, London. 
= Naruse Bunpies of Tickets TOGETHER, J. M. 
Black, London. 
7540 Mawortiat Insecticipe, W. G Gerd, London. 
7641. TRANSPARENT MaTERIAL for Roorine, &c., M. M. 
y and J. A. Archer, London. 
7542. Mosicat Ixstruments, ZiTHers, &c., J. Town- 
end, lord. 


a AUTOMATIC Pema > Expansion Gear, G. F. 
Redfern.—(F. — 

«-® “Draano-nunoraic ACHINES, H. J. Smith, 

7545. Cmarrs for Restaurants, &c., J. A. Callahan, 
London. 

7546. Laws Texwis Nets, B. A. Collins, London. 

7547. Battrxc Groves, &c., for Crickerers, H. I 
Livermore, London. 

7548. Testinc Stations for Erecrric Wires, H. H. 
Lake.—(J. F. Munsie and H. N. May, United States.) 


7549. Coverine Breacnes made by Cot.isions, H. H. 
Lake.—{D. Jarves, U.S.) 


5th June, 1886. 
7550. SeLr-actinc Tempies for Looms, W. Chetham, 
Salford. 


= a for Braces, &., J. B. Brooks, Bir- 
7552. 


euoKns WaALkina —-~ or Cane, G. T. 
ps and J. P. Kingston, Ni pton. 

7553. anemia Rotuers, J. 8. Dronsfield, Man- 

chester. 

7554. BALANCES, M. E. Reisert, Londo: 

7555 CoupLinc and UxcoupLixe Ramwav Tavcxs, W. 
Herald, Godley. 

— Dri.iixc ae and other: Macutnz Comss, 


8. 

7557. ReccLaTixo Morrow of Lap Macutyes for Open- 
ine Corton, &c., W. Taylor, 

7558. CuRE for CEILBLAINS, &c., J. C. Hill, Maidstone. 

7500. Tarcrouns, F. Mirls and F. J. J. Gibbons, Man- 
Cc r. 

7560. HorTicuLTURAL SunsHane, 8. Stephens, South- 


ampton. 
7561. ELecrropg, J. and F. M. Gibson, Glasgow. 
7562. Paper, &c., J. and F. M. Gibson, Glasgow. 
Gt Firz-EXTINGUISHING APPARATUS, J. Morton, 
iw. 
7564. Stationary Ciocks, R. Brown, York. 
7565. Pen and Penctt Houpers, I. Greenbury, Edin- 


burgh. 
7566. PHOTOGRAPHIC & J. Place, Birmingham. 
Wilde, M 


7573. Pires for Saoxuye Tospacco, W.McGill, London. 

7574, peeneenennes Cameras, F. T. Ball, London. 

7575. Spusnine, &c., Fitamentous Mareriaus, J. C. 
Mewburn.—(Z. Prévost, France.) 

7576. aa ELECTRIC Macuinery, J. A. Kingdon, 


7577. OG Granp Pianorortes, W. G. Eave- 
staff, London. 

7578. ng &c., J. H. W. Stringfellow, London. 

7579. iy 4 ANGLE and other Merat Bars, 
R. E Desiee and J. London. 

7580. Purirication of Coat Gas, C. F. Claus, London. 

7581. Purirication of Coat Gas, C. F. Claus, London. 

7 sos Ammonia Compounns from Coat Gas, ©. F. Claus, 


~ Racovenino Cyaxocsn Compounns, C. F. Claus, 


ion. 
7584. Purrrication of Coat Gas, C. F. Claus, London. 
7585. Purirication of Coat Gas, C. F. Claus, London. 
7586. Porirication of Coat Gas, C. F. Claus, London. 
7587. Manuracture of Woven Fasrics, J. Hartley, 


London. 
~. een UFACTURING LaptEs’ Boas, J. Koenigsberg, 
ion. 
7589. Meratiic SLeerers for Ramways, H. Livesey, 


London. 
7590. Or GREASE — for Lusricatinc MACHINERY, 


iw, 
7591, ALCOHOLIC Laveens, A. J. Boult.—{H. A. 0. P. 
ray, France.) 
7292. ——— Execrraic Conrents, W. H. Scott 
A. Paris, London. 


7598. (21.1... oi H. Scott and 
E. A. Paris, London. 
pene. Bom Lome for Exursitixa Boots, &c., A. Smith, 


7595, Mesruse Baxeas’ Ovens, J. Martin, Liverpool. 
ae Evements for SeconpaRy Barrerizs, J. Pitkin. 
7597. a Pavements, &c., J. and J. Crombie, 


on. 
7598. Recrprocatixe Enoixes, R. Bolton, London. 
7599. TRAVELLER Cranes, W. Pitt, London. 


Tth June, 1886. 
7600. Pickers for Looms, J. Yates and P. Yates, jun., 
Halifax. 


7601. Bara Canixets, J. 9 
7602. ——~ Morrox ey Looms, a Brigg, 
7603. Horizowrat Steam Generators, A. J. Lehmann, 


7604. Reapine Macuinss, J. Jeffery, Glasgow. 
7605. ries, Easex, R. E. Nicholson and and H. R. 


Odd 
7 ee Suos and Pap, R. Revell, Leicester. 
7607. Scyrrues and Syeyvps, T. Nash, Oldbury. 
7608. Mano.ino, &c., Fasrics, W. Robertson and J. 


G. Orchar, Glasgow. 
= —1 &e., Morors, M. Milburn and R. Hannan, 


7610. Ee Barance, J. Joly, Dublin. 

7611. Fastentxc Raits to Sieerers, J. Duffield, 
Sheffield. 

7612. Spanners, J. C. Martin, Hammersmith. 

7613. Pacxixe Eocs, E. G. W. my? London. 

7614. Sorrraires, &c , H. Dalgety, Catford Bridge. 

7615. ACCUMULATOR TREADLE, J. *h. Smith, London. 

7616. Hat Guarps, G. a son, London. 

7617. Spanner, J 

7618. SunsHapgs, J. Strick, London, 

7619. Preservine Beer, J. Death, London. 

7620. Securrse WHex1s, T. Bailey, London. 

7621. Racks for re F. on. 

7622. Sicxax Lions, N. J. * Holmes,’ Lond on. 

jg Dywamomerers, J. Emerson, London. 

24, TRANSPORTING VEHICLES, C. D. Richard, Lord 

Teudeley, and C. E. Webber, London. 

7625. Uritisisa Risk and Fau. of Water, C. M. 


alker, London. 
7626. Tarcet, J. M. Olley and A. 8. Hartrick, 
London. 


a Mixctxo Macursxs, J. 0. London. 

628. Braces, W. 

7629. Pap LAA, 3 Ferch- 
land, New York. 

7630. Supixe WrNDow - sasHEs, J. H. Betteley, 


London. 

7631. Boots and Sxozs, T. G. Douglas, London. 

7632. Carryixc the Lamps of Ve.ociprpss, G. D. 
Ingall and T. R. Dix, Lendon. 

76338. Mawuracrurinc Suirire Ceiitvtoiz, L. A. 
Groth.—(H. Schnurman and G. Closs, Germany.) 

7634. Crzansinc Woot, L. A. Groth.—( Messrs. Holzer 

- , A. M. Clarke.—(J. L. A. Bour, 

nce. 

7636. Necative Ecemerts for Vottaic Barrerizs, D. 
&. London. 

a Go.p from ALLoy, D. G. Fitz-Gerald, 


7638. Saort Curtars Banps, G. Newbery, London. 
- Courtine for Ramway Venicies, G. F. Car- 


, London. 
7640. Castors for Fursrrore, &c., H. 8. Whiteh » 


grain, substantially as set forih. ) In combination 
th stoc! oscilla! cutter h the 
th bars d?, having an 

the stock above the 


head , substan iy 

4) In combination with ae Aan 

ead B, the sliding bars d?, vided — ry a p teeey at 
catches d, having an w 
— stock "above the cut! 


fied. 
frente O, gear wheel W, peng g Fomre tind J, hin; 
rack H, h » having worm gear #, of the feed wheel I, 


py , said gear 
amy pee to ont we Ses Jand worm 
gear j* ~ wf tantially as for the pur- 


(6) The combination, in a square hole 
—% with the slide stock of a feed 
wheel I, pivotted in the frame O, and ha 


ng a worm 
thread w its and bevelled cogs u its 
upper outeees = ing bliquely to the diameter 
thereof, a yack H hinged to frame F, 


shaft, having upon its rim at 
intervals teeth or lugs to mesh with the bevelled cogs 


833195) 





upon the pivotted feed wheel, whereby an intermittent 
movement is communicated to said frame, sub- 
stantially as set forth. 


339,394. Carp CLoruine ror Carpine Encines, John 
fT. Fallows, Denton, <. hres 


To Ste South of Oo cult Gslting Cm 


preven 
working back h the fi a tary 
—_— "neta ie placed loundation, ees 


or. 


339,409. TELEPHONE 








London. 

7641. Games, C. Joyner, London. 

7642. Macuinery for Dryine, &c., B. J. B. Mills.— 
(A. C. Chasles, France.) 

7643, APPARATUS for Co Cootine Mixx, F. A. Thyss.—(N. 
Moes, France.) 

7644. Paeservatioy of ALImEnTARY Susstances, H. 
H, Lake.{N, Muller, Russia.) 

7645. Boor CLeaninc Macnine, G. W. B. Edwards, 








SELEOTED AMERIOAN PATENTS, 


(From the United States’ Patent Office official Gazette.) 
o08.1 195. yg aoe Hoe Lz Bosixa Macaig, Abraham 


Lake, Wooster, and John C. Lake, Big Prairie.— 
afte t/a) The mbtnation, with with a mortising cutter 
The com 
head a heriog journal bearings ded with 
device having parallel side cut edges and : and parallel 











ont tins, eee ae consisting of 





7567. Miners’ Sarery Lamps, 
7568. Locks and Latcues, J. Hookham, Eastbourne. 
7569. Tareapinc Sewine MacuHixe NEeDLEs, J. Fox, 


London. 

_ Puso-rare, T. Thrippleton and W. H. Hoyle, 
andon. 

7571. New Game, W. J. Clements, London 

7572. Sotperixe, J. McConnell, Glasgow. 





» see with the 
cutter head to oscillate whe aang upon said journal 
bearings, substantially as . ong b ge: ether Getter 


fied. (2) The combination, 
head — of the cutting. device, 
posite 


ep two oe as dea set into 
of ino. ou Pountaies t upwardly only, said 
Gales f. nant 4 cuners to cut across 





TER, 
iF and Ph a Jolin, Bristol, County * 
r — Fi November 22nd, ee |e 

as hereinbefore set 


Claim.—{(1) A telephonic 

te, colon, ean Peri 
a 

Gectis thsaeien, wat 


same, one or more contact 


4 
Y 
Y 
Y 





839,806. M in W. Peterson 
and Je John W. mri Connally, Whe ng, W. Va.—Filed 
tting attachment for mor- 

gain ing combination, with a Dit stock 





and clamp screw for seouriag. the stock to the main 
bit of the mort and provided with a 
recess or bit — cm the rece mtion of an auxiliary or 
intermediate bi 


ae the bit 
stock and bit of a Note mortising machine, substantially 
as and for the purposes cpesiiied. (8) oy pm cutting 


attachment for mortising machines, the combination, 
with a slotted bit stock Sehich is vertically adjustable 

on the main or slot fs it So the ine, of a 
_ 


shouldered leading or substantially as and 
for the pu (6) In gain cuttin 
attachment for 


an intermediate e atraddie bit, in com) et an 
adjustable bit stock provided with ry pee peer] (the 
straddle bit being clamped between the k and 
the main or slotting bit of the machine), oubstantiai 
as and for the purposes specified. 
$39,771. Merattic Packixa for Srorrmo-Boxes, 
Frank Hennebohle, South Chicago, IUl.—Filed June 
28rd, 1885. 

Claim.—(1) The combination, with a sectional pack- 
ing ring the sections of which are arranged with spaces 
therebetween, and a spring coiled around such sec 
tions, of a stuffing-box provided with channels leading 
from the packing ring recess to the bore of the 
cylinder, as set forth. (2) The combination, with 








sectional page | ring the sections of which are 
therebetween, and a spring 
coil hs such sections, and a stuffing-box pro- 
vided with channels leading from the packing rin 
recess to the bore of | the cylinder, of a ET og prov vided 
with a ci a waste-pipe 
communicating therewith, as set forth. 
340,049. Pressure Kecutator ror Brick Macuines, 
Julius J. Koch, St. Lowis, Mo.—Filed July 27th, 





1885. 
weed In a brick-press whose plungers are 
gr positive mechanical od with the combina- 
of a A sap provided with a safety valve, 
with one or both plungers, substantially as herein 
shown and described, and for the purpose set forth. 
(2) In a brick press, the combination of a water 












i= 
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linder C, pipe E, water reservoir F, safety valve | G, 
chock valve A, air valve H, with one or 
_—— as herein shown and Geoinel on 
the purpose set forth. 
340,054. Sream Vatve GEar, . Merrick mod Ys 


tin, depress the apron 
ca, aren operating tai as Ges’. (2) The combina- 





-_ 


tion, with the cylinder and valve chest, with the inies 
and exhaust ports thereof, and the fap valves 3 
connected therewith, of the valves D, located in 











inlet s and carrying the teen ‘fingers E hn 
thee at, the ne Feciprocatin frame j, one a 
ng cam 


yt ele ‘rippin a, rt ‘the fixed 
ql 4 haat H and rod Hl, to the governor, 
stantially as set 


940,086. CARBON el ror Arc Lamps, S. H. 
‘stupakef,, Hartford, Conn.—Filed February 8th, 


1886. 
Claim.—The carbon holder 3, provides wi witha central 
recess for the reception of a carbon, and with the 





recesses 4, 5, and 6, for the reception of 


con 
three , each conv ig recess being provided 
with an opening into the Ga ye pe? ide enough 
to mit hep the pro’ not wide enough to 
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ADMIRALTY COEFFICIENTS. 
By Ropert MANSEL, 

In the communication on this ay acy in THE 
EnoinzER of May 21st, illustrations have been given of the 
factthat it is possible to find a form of factor which, whena’ 
plied to the quantities known as the “ Admiralty coetii- 
cients,” will remove the objectionable variations which, as 
usually derived, these quantities invariably exhibit ; it being 
understood those cases are excepted where such variations 
can be referred to a change of conditions or circumstances 
under which the vessel is tried. Since they are then an 
indication and definite measure of the resultant effect of 
the changed conditions, some of which y be perfectly 
obvious, whilst others can only be detected by means of a 
delicate and involved analysis. Obviously. it would be un- 
reasonable to ex constant coefficients if the vessel or 
vessels compared were tried under different conditions of 
wind and sea at different immersions and trims. Or 
equally, and probably the most important class of varia- 
tion, with the foregoing condition sensibly the same, were 
trials to be made after definite alterations in the propeller. 
We should then have new circumstances, to each of which 
would attach a definite alteration in the constants; and, to 
a greater or less extent, it can be shown these changes of 
coefficients are a measure of the resultant effect of the 
changed conditions. In this direction the experiments 
conducted by the Admiralty authorities on H.M.S.S. 
vessel Iris are certainly the most complete and valuable 
that have ever been published ; the data, as given in the 
Admiralty tables, having been further elucidated by the 
excellent papers of Messrs White and Wright, published 
in the Transactions of the Institution of Naval Archi- 
tects. These experiments, conducted under altered con- 
ditions of the twin screw es had four set at the 
same displacement, and the fifth with the displacement 
increased from 3290 tons to 3724 tons, and the immerged 
mid vy from bat square -boee! to 775 —- feet. aig 
ing to the principles explained in my foregoing paper, 
takin the three highest speeds in each set, there is but 
little erat in arriving at the values of the coefficients 
of a and C of my formula, which I have stated to be the 
very approximately true form of the Admiralty displace- 
meut formula, viz, 


B= CV log-taV. gh (1) 


in which E denotes the gross indicated horse-power 
required to drive a vessel of D tons displacement at the 
speed V knots. Let us distinguish this power in the five 
several cases of the Iris by a suffix, and we will find 
very approximately, 


Power and Speed Formulas for the Iris Trial, 


%& = GRO V log. ~1 9728 V.= 28°10 V log. ~} 0728 V. 
‘ 
es ys 2004 V log. 1.0707 V .= 21°46.V log. ~} -0707 V. 
== (82004 =k V.= 202 “1 97 , 
Em = COM Viog. ~* 0707 V.= 20°21 Vlog.) O707V.) 
hie a goer Viog. ~! 0750 V..= 16°40 V log. ~} -0750 V. 


~seape Gray Vlog. ~} 0662 V .= 26°31 V log. ~} -0662 V 


The direct crucial test of these equations is to calculate 
by them the required indicated horse-power for the three 
highest trial speeds of each set, and then contrast the 
results with the published experimental values. 















































Tris I, 
Trial speeds .. 12-06 . 15°12 . 16°58 
Vv x 0728 =  €779 .. 11007. 1 2070 
ee 4 on = 10814 . 11796 .. 1/2196 
Log. 28°10 .. = 174486 -- 14486 .. .. 1°4486 
Sum log. E... .. =  8°4079 oe iS ee <. ov) ee 
ean Aen &e = 2558 5356 .. 7505 
By trial .. = 2560 5251 .. 7503 

Tris IL 
Trial speeds... = 1158 .. .. 1432 - 15°73 
Vv x 0707 = 6187 .. 10266... T1i21 
Log. V .. = 1°0637 11620 .. 1°1967 
Log. 21°46 = 1°3816 .. 13316 .. 1°3316 
Sum log. E .. = 82140 .. .. 36202 . 8°6404 
— me = 1687 8313 4370 
By trial .. = 1637_. 8306 4368 

Tris Il, 
Trial speeds = 12°28 es 16°56 - 1857 
V x ‘0707 = 682 1°1708 13129 
a. = 10892 1/2191 1/2688 
Log. 20°21 .. = 1/3057 1°3057 1:3057 
umilog.E.. .. = 82681 . 3°6956 3°8874 
os ee = 188 . 4962 7720 
By trial.. = 1888 . 5108 7714 
Trial speeds .. - 18°59 
Vv x 0760 = 1°3943 
oS, ee = 12693 
Log. 16°40 . = 1:2146 
Sumlog.E.. .. = -. 88782 
WR sa a 7555 
By trial.. .. = 7556 
Trial speeds.. "63 - 17°98 
V x 0662 ~«.. = 8361 1:0688 11903 
Bees s. = 11014 12060 . 1°2548 
Log. 26°31 .. = 1°4201 1°4201 1°4201 
jum log. E.. .. = 88576 8°6899 88652 
St aera = 2978 4897 .. 7382 
By trial.. = 2278 4980 .. 7838 





Hence it will be seen the sum of the errors on the middle 
speed of each set of three experiments; on which, by the 
mode of analysis adopted, all errors and insufficiencies of 
observation have been concentrated, only present the com- 
vely insignificant total of a defect of 105 indicated 
orses on the fifteen experiments, as follows :— 
Set I. error + = indicated horses, 


” 2. + ” 


o» Ill, » - 146 

” V. ” - 88 i 

” oo = 88 ” 
Sum = - 105 ” 


We can also, within the trial limits, calculate the power 
necessary to propel the vessel under the five sets of circum- 


_| again to a dealer or agent for 





stances at definite speeds—for example, ten knots and 
sixteen knots. Then the work done in each case bein, 
the same for all, the ratio of this work at ten knots an 
sixteen knots to the respective powers for those s is 
the definite measure of the efliciency, which will, conse- 
quently, vary inversely as the power thus determined in 
eac se realy case. Let E,, and c,, denote the power 
and coefficient for ten knots, and E,, and c,,, the same for 
sixteen knots respectively; then— 


co X = work done in propelling the vessel at 10 knots = the same 
quantity lor each set. . 


¢jg X E,g = work done in propelling the vessel at 16 knots = the same 
quuntity for each set. 


We will now proceed to illustrate this :— 
* Tris” in FivE Div¥ERENT TRIAL CONDITIONS. 
Calculation of Power Required for 10-knot Speed. 











Set of trials L IL. IIL. IV. V. 
Values of a 0728 .. 0707 .. “0707... ‘0750... 0662 
Log. 10 + 10a = 1°7280 .. 1°7070 .. 1°7070 .. 1°7500 .. 16620 
Log. Constant = 1°4486 .. 1°3316 .. 1°3057 .. 1°2146 .. 1°4201 
Sum log. E .. = 3°1766 .. 3°0386 .. 3°0127 .. 2°0645 .. 3°0821 
— 0359" 
80462 Rare 
. ca 
Bi. oe oo @ 1502... 1008... 1080.. 922.. 1112 horses. 


Calculation of Power Required for 16-knot Speed, 








Values of a 0728... 0707 .. ‘0707 .. °0750.. *0662 
Values of 16a = 1°1648 .. 1°1812 .. 1°1312 .. 1°2000 .. 1°0592 
Log. 16 ..  .. = 1°2041 .. 1°2041 .. 1°2041 .. 1°2041 .. 1°2041 
Log Constant = 1°4486 .. 1°8316 .. 1°3057 .. 12146 .. 1°4201 
Sum log. E .. = 3°8175 .. 3°6669 .. 3°6410 .. 3°6187 .. 3°6884 
— *0859* 
gun: indicated 
“EB... 2. = 6560.. 4645 .. 4875... 4156... 4442 Poe 


Next: on referring to the equations (2) let us extract the 
values of a and ¢c, and as explained in the foregoing paper, 
on adopting the least value of a = ‘0662, as standard, 
carry out the calculation of C,, and C,, in the manner 
there shown, as follows :— 

| 
Set of 





of 


Cit 


| | 
833 ‘Logs. | 3 | 
s | ca 
23 ‘ . | 


| Values a 
Values a 
— 0662 

Values Cig 

Values Cio 


I, | 0728 
IL, | 0707 
IIL. | 0707 
IV. | 0750 


Vv. | -0662 


"0660 | 7°875 8962) -7906 | 6°175 | -8802| 6-764 
“0726 , “0450 |10°310)1-0182) “9412 | 8784 | +9682) 9-204 
“0450 |10°940/1°0801} -9671 | 9'270 | -9941) 9-865 
“0880 pbsx Bone “9804 | 9°760 |1°0422 11-020 
0000 | 9°183| +9606 -9606 9°188 | -9606 9-183 











With the values of logs. E and the logs. C, , and logs. C, , 
thus obtained, let us now calculate the work done at the 
speeds 16 knots and 10 knots, as stated in the preceding; 
we will find this exactly the same for each set, furnishing 
a striking proof of the correctness of the principle, and a 
thorough aoe upon the numerical calculation. 

Calculation of Comparative Work Done, at the Speeds 16-knots 

and 10-knots. 


Set of trials Ne ae ld. caer. 2 
Value log. Eyg = 3°8175 3°6669 3°6410 8°6187 3°6475 

-*. Power for 16 knots 
Log. Cig «- = “7906 “9412-9671 “9894 °9606 [x efficiency coeffi- 





[cients = 40,560. 
46081 4°6081 4°6081 4°6081 4-6081 
Similarly, we find “(ciency 18 knots x 

Again, as above, for 10 knots, 
Values log. Ejo= 8°1766 8°0386 80217 2 9646 8-0462 
Values Cio ..= °8302 “9682 9941 1°0422 -9606 .*. Power for 10 knots 
40068 4°0068 4°0068 4-0068 40068 [x efficiency coefii- 

(cients = 10,160. 

In concluding, for the present, I would remark that the 
ratio of the works at 16 knots and 10 knots is obviously 
3°993, and the ratio of the speeds 16 and 10 when raised 
to the third power, is 4096; showing, at a comparison 
with these speeds, the old cube theory comes out very 
approximately correct—a circumstance which has doubt- 
less diverted attention from the real facts of the case. 


Ropert MAnsEL. 
White Inch, Glasgow, May 20th. 








THE STEPNEY BOILER EXPLOSION. 


TuE inquest upon the two men Grant and Richardson, who 
were killed by the boiler explosion noticed in our issue of the 
27th ult., was concluded upon the 11th inst., and resulted—after 
about an hour’s consideration by the jury—in the following 
verdict :-—“ We find that the cause of the death of the 
deceased was suffocation, due to the explosion of a steam boiler, 
the property of Mr. George Mattison, of Rhodeswell-road, Lime- 
house, owing to the wasting of the plates, and we consider that 
he is censurable for not —— the boiler tested by hydraulic 
pressure as recommended by his own engineer.” 

We will now state the facts and essential parts of the evidence, 
divested of all matter not directly bearing on the technical 
aspect of the disaster. Beginning with all that is known of the 
history of the boiler, the evidence went to show that Mr. Matti- 
son, being in need of a boiler about three years ago, heard that 
the one in question was for sale at Messrs. Clark’s, paint and 
colour merchants, West Ham. Mr. Mattison had been himself 
apprenticed to engineering, and pursued the business till he was 
twenty-seven years old, when he gave it up. Being now about 
forty-seven , it is of course twenty years since he gave attention 
to it. Feeling some confidence in his own judgment, however, he 
went to West Ham and examined the boiler, but he also called 
ina Mr. Chapman, who has a place of business, the Brompton 
Ironworks, Limehouse. He is a man experienced in boiler 
work,and employs about fifty hands. Mr. Chapman’s evidence 
was to the effect that he saw the boiler in October, 1883, before it 
was purchased by Mr, Mattison, and made a written report to him 
upon it. He found that the flue had been patched, and mentioned 

one or two trifling defects, but considered it safe to work 

at 40lb. pressure. It appears that Messrs. Clark purchased the 
boiler second-hand, mare saay 4 for their own use, but sold it 
e sum of £13 10s,, and he sold it 

to Mattison for £15. This was for the mere shell, without 
fittings or mountings of any kind. It was alleged in the evidence 
that although this seemed a very low price, it was not so very 
* This deduction is for the extra displacement in this case, to enable 
$500) © 0080. compare ; its derivation will be obvious—§ (log. 3724 -log. 
t Log. Cig = log. C - 16 (@ = *0662) and log. Cio = log. C-10(a - 0662.) 








low, as the cost of transport would be about £5 more. It 
was called a ten or twelve-horse boiler, and we have already 
given its dimensions and design. Nothing is known as to who 
made it or of its age. Chapman recommended Mattison to have 
it tested by hydraulic pressure, but this was not done, and hence 
the censure of the jury. A bricklayer named Chalk set the 
boiler in the usual manner. A brick bed 15in. thick was first 
laid as a foundation, and on it were built two 14in. side walls with 
a Qin. flue between. When the boiler was set he got up 
steam to 80 lb. pressure, not to test the boiler, but to ascertain 
the maximum revolutions or power that could be got out of the 
engine. Although purchased in October or the beginning f 
November, 1883, the boiler was not put to work till the end of 
February, 1884. We now come to the evidence referring to 
the subsequent management of the boiler. It appears that at 
the time the boiler was put to work Mattison had the deceased 
man Richardson in his employment as, according to his own 


evidence, ineer to the works. This Richardson would 
seem, from the tenour of the evidence, to have been a sort of 
fitter. He had worked at two engineering works before he came 


to Mattison, and had been also an engine driver on the Londcu 
and North-Western Railway, but for how long or in what grade 
was not shown. The boiler in question was first put in the 
charge of the deceased man Grant, who was little better than 
a labourer. He had general instructions if anything went 
wrong to call Richardson to see to it. Grant had worked with 
Mattison for eight or ten years, beginning as a mill boy, apd 
could not therefore have received any training other than that 
obtainable at Mattison’s. Mattison has another, ashoddy worka, 
with engine and boiler, under some railway arches a few minutes’ 
walk from the scene of the explosion ; and Richardson hed 
charge of it, being paid piece work, receiving £1 & 
ton for all the “wool” or shoddy he could turn out, 
and his average weekly earnings were £3; out of this be 
had to find any help he required, and, in fact, he had a boy 
at 10s. a week. When he had any repairing job at the other 
works he stopped his own engine, and was paid time work for 
the repairs at the rate of 9d. an hour. The evidence of other 
witnesses showed that Grant was at times called away from tha 
boiler to help to pack or load goods, and the boiler was either 
left in c’ of one of the work girls or to take care of itself. 
It was also in evidence that the feed-pump was frequently out 
of order and would not act, and the cause was stated to be that 
at one time the water was drawn from a tank into which, though 
covered, fibres of flock and felt found their way, and thence te 
the pump valves. At some subsequent period not specifically 
stated, the feed was drawn directly from the service pipe—from 
the street main-—and owing to the faulty action of the pump 
the boiler had constantly to be stopped. On November 4th, 
1885, Grant, as confessed by himself some months afterwards to 
his master, forgot to turn the feed-water on, let the boiler 

short, and the furnace crown came down—this was on the Friday 
evening. He said nothing about it, and got up steam on Satur- 
day morning as if nothing happened ; and Mattison, in his 
evidence, stated that some one told him something was wrong 
with the boiler, and he ought to see to it. On going to the 
boiler he found the water springing out round the rivets of the 
flue, and that the crown had come down. Hedismissed Grant on 
the spot, telling him he deserved five years’ penal servitude for 
setting the boiler to work in such a state ; he sent for Richard- 
son, and told him to see to it. Richardson drew the fire, blew 
out the boiler, took off manhole cover, and left the boiler till 
Monday to cool down. He spent the following Monday and 
Tuesday cutting out the defective part of the flue and putting 
a new piece on. On Tuesday night he went and told Mattison 
that he had done the repairs, caulked the boiler, and that it 
was a “ first-class job.” Mattison asked him was it right and fit 
to be worked next morning. He said yes, it would last for 


ts | years, and he did not fear to sleep on it. After Grant left, a 


labourer named Hamond was put in charge of the boiler, and 
evidence was given to the effect that Richardson and Hamond 
had both observed that there would be an accident to the boiler ; 
the former, it was alleged, said toa witness named Chisnell, that 
“Mr. Mattison would one day pay for his cheap labour,” and 
Chisnell also stated that he heard Hamond tell Mattison there 
would be an accident. A witness named Sargent, in Mattison’s 
employ, also said he had warned Mattison, but his evidence was 
given in such a way as to deprive it of some of its value. He 
had had differences with Mattison about money matters, and 
appeared to have an animus against him. 

It is not necessary for us to go further into the evidence than 
to state that a girl of twenty, named Stevens, said she at different 
times had been asked to look after the boiler fire while Grant 
was helping the packers, that is to say, she was to put some coal 
on. — said he showed seven or eight of his hands how 
to stop the engine, believing it an expedient thing to do, but 
that he knew nothing of any one but Grant or Richardson 
having charge of the boiler. He thought it possible that the 
flood water which came up from the drain two or three times 
into the boiler house after he connected the blow-off pipe of the 
boiler to it, and which, he said, reached the bottom of the 
boiler, might have caused the corrosion. Mr. + & 
professional engineer called in by the coroner, gave evidence 28 
to the terribly corroded state of the boiler. He first examined 
it as it stood, and again after it was lifted out and cleaned; the 
plates of the bottom in places were as thin as a knife blade, in. 
thick, and in places daylight could be seen through them. A 
boiler maker named Besbrook, of thirty years’ experience, called 
in on behalf of the relatives of the deceased, examined the 
boiler and testified to the corroded state of the plates. He was 
of opinion that the boiler was eighteen or twenty years old, and 
totally unfit to work. 

We may now sum up the matter. Mattison buys a second-hand 
boiler from a firm who purchased it from a dealer for their own 
use, but would not keep or use it, a suggestive matter in itself. 
He buys it, as he admitted himself, thinking it a good bargain ; 
for, in fact, about the sixth part of what a new one of the same 
size would have cost him. He had it examined by a reasonably 
competent man, but did not adopt his advice to have it tested. 
He said he had it caulked, but unfortunately was not asked why 
he thought this n . Besbrook said the plates must have 
been thin when the boiler was bought, as such extensive cor- 
rosion must have been in progress for ten or twelve years. We 
beg to dissent from this. The rapidity of corrosion depends 
upon what causes it, and though the plates were probably wasted 
somewhat when Mattison purchased it, we are inclined to think 
Chapman was not likely to pass the boiler for purchase if badly 
corroded. The whole evidence goes to show gross laxity and 
inattention in the management of the boiler. No one sole 
and undivided charge of it. The only man with the smallest 
pretension to competence was not engaged on the spot. Hehad 
to leave other and probably more profitable work to put things 
right with this boiler, and it seems he had to do this pretty often. 
It is nearly certain that the boiler shell must have been at least 
weeping on to the seating walls for some time before the explo- 
sion; the “ weeping” in all probability being caused in the first 
instance by the expansion and contraction strains set up by the 
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water supply getting so intermittent and the fire door being open 
or shut any time and every time. This and not the sewer water 
was the cause; hut of course the probably damp state of the 
brickwork after the flooding contributed to the corrosion. The 
evidence of the experts, that such extensive corrosion could not 
have been discovered without taking down the brickwork, we 
altogether dissent from. It is clear that a hammer could have 
been knocked through the corroded plates, and had the slightest 
trouble been taken to examine the boiler from time to time, this 
would all have been found out. It is not at all clearly proved to 
our mind that the water alleged to be due to sewer flooding 
was always due to this cause, nor that shortness of water was 
due invariably to deficient feed. The boiler might have been 
leaking badly and often, for all that anyone concerned would 
apparently have been the wiser. We dissent from the verdict 
of the jury that Mattison deserved censure because he did not 
have the boiler tested on the advice of his own engineer. As a 
fact, it was tested to 80]b. by steam when set, and Chapman 
only advised the test to be made before the boiler was purchased. 
The better time was to test it after delivery, as the boiler might 
have been injured in transit. What verdict ought to have been 
returned upon Mattison’s duct of his busi in relation to 
the boiler we prefer to leave to the judgment of all engineers of 
any repute. It was given in evidence that a few minutes before 
the explosion the unfortunate man, Richardson, was seen 
running as fast as he could from the place at the arches to the 
other works, having been summoned by Grant, who told one of 
the witnesses that it was strange that though he had 40 Ib. 
pressure in the boiler he could not get the engine to start. One 
of the experts at the inquest opined that the boiler had only a 
mixture of hot air and steam in it, being, in fact, as we take 
it, nearly empty of water. Possibly this was the case, and 
Richardson, when he came, succeeded in setting the engine 
going, and impulsively put on the cold feed. The resulting 
chill and contraction strain was the final feather that finished 
the boiler. It is almost superfluous to say that it was not 
insured. 











LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





FORTY-KNOT SHIPS. 

_ §m,—As Mr. Robert Mansel is one of the highest authorities 
upon naval architecture and marine engineering that this country 
possesses, any judgment he may pronounce upon such subjects as 
that which I have lately submitted to your attention must be 
received with corresponding deference. The displacement co- 
efficient of 307, which he has deduced from the particulars of per- 
formance of a torpedo boat recited by me, is, of course, correc 
and may without further question be accepted. But it seems to 
me that an inadvertence has been committed in the application of 
this co-efficient to vessels of greatly superior size, and to this point 
Iask leave to call Mr. Mansel’s attention. We all know that, 
other things being alike, large vessels are more easily propelled per 
ton of displacement than small. The difference finds its ex- 
— in the difference between the displacement coefficients of 

ifferent vessels, which are large in the proportion of the easiness 
of propulsion, and by comparing the coefficients of a number of 
vessels of similar form, but of dissimilar size, it will be seen that 
the largest vessels have the largest coefficients. Thus, in the 
Dwarf, with a displacement or size of 98 tons, the coefficient was 
found to be 115‘1; in the Fairy, with a displacement of 168 tons, 
it was 197°7; in the Perseverance, with a displacement of 2299 
tons, it was 275°4; and in the Himalaya, a still larger vessel, it 
was 297°4. If it would be improper to apply the coefficient of the 
Dwarf to the Himalaya, it must be equally so, I submit, to apply 
the coefficient of a torpedo boat of 524 tons displacement to a 
vessel twenty-seven times larger and of the same proportionate 

wer. Every one knows that the large vessel should have a 
oe coefficient than the small. How much larger it should be 
may be open to dekate. But Reech’s law as deduced from i- 
ment, and as verified by the researches of Mr. Froude and aa 
is, so far as I am aware, the best expression we possess of the rate 
of increase in the coefficients of vessels, which properly follows 
from increase of size. 

But magnitude is not the only factor of superior speed. A still 
more important one is lightness—by lightness is meant smallness of 
displacement relatively with magnitude; of course all vessels of 
the same displacement have the samie absolute weight—by virtue of 
which a vessel rises in the water when under weigh, and thus 
diminishes her resistance. It is to the existence of this rty 
that to 0 boats mainly owe their high rate of speed, - the 
obliteration of the adverse condition resulting from their small size. 
A torpedo boat of 52} tons yey being little more than 
half the size of the Dwarf of 98 tons displacement, should, if 
cleared of extraneous sources of disturbance to the resistance, have 
a coefficient a good deal less than the Dwarf’s coefficient of 115‘1. 
But instead of this the coefficient comes out as 307, or considerably 
larger than the coefficient of the Himalaya. In the case of a light 
vessel twenty-seven times larger than the torpedo boat, the coefti- 
cient would necessarily be much larger than 307, by virtue of the 
larger size, and would in fact be 532°3, as Mr. Mansel has set down 
as the resulting amount. Thus much thenI takeit isclear. There 
are two main factors of speed in steam vessels of similar form and 
propelled by the same proportionate power. One is magnitude, 
and the other is lightness. Torpedo Ste the lightn 
but not the magnitude. Great vessels, such as the Umbria 
others, possess the magnitude but not the lightness. There is no 
existing example of the combination of both properties. No reason- 
able being, however, will deny, that by effecting such a combination 
we shall get a higher result than if one e ient of acceleration 
had alone been employed, and my proposal simply is to effect such 
a combination—a procedure to which there is no visible technical 
impediment that cannot be readily surmounted, when the effort is 
aided by such skill as Mr. Mansel can bring to bear on the solution 
of the problem. 

Inow come to Mr. Bleasby’s letter, and in dealing with it I can- 
not but feel that the task devolving upon me somewhat resembles 
that of the man who had to fence with a haystack, of which the 
main physical characteristics were great bulk, slight coherence, and 
little weight. Before dealing, however, with Mr. Bleasby’s latest 
cn ay ay o call his —— to — main contention of his 
previous letter, the fallacy of which I pointed out in m ly, but 
which, nevertheless, in Mr. Bleasby’s present missive, I'do net find 
to be either justified or recanted. is contention was, that 
although the power necessary to propel one of the ony ae large 
and light vessels at the prescribed rate of , might be got in if 
introduced in the form of a large number of small engines, yet that 
if introduced in the form of a small number of engines, the 
weight would be so great that it would inevitably sink the vessel to 
the bottom. Such a ne nae ye sequence, that a 

i @ large number of 
small engines than if generated by a small number of large, 
doctrine ‘advanced not merely without proof or warrant, but one 
that is in direct contradiction to all engineering experience. This 
doctrine Mr. Bl does not attempt, in his last letter, to reassert 
or j - But neither has he had the grace frankly to say that 
he finds he was in error, and therefore abandons a position he could 
no longer hold. My contention all slong has been, and is, that 
seeing to 0 boats can be propelled at a high speed by a weight 
- mre of — wore pase seeing further t 

properly constructed are not heavier per horse-power 
than small, but on the contrary are somewhat lighter, it is practic- 





t, | condition implying i 


able to large vessels of the light aerate bent teee with the 
same weight of machinery per horse-power that ces for the 
smaller class of vessels, whereby the benefits resulting from light- 
ness and from itude would be simultaneously obtained. It 
is of no avail for Mr. Bleasby to contend that such lightness of 
machinery is impossible of attainment. The conclusive answer to 
any such pretence is, that it already exists, that it lies within my 
option to use such machinery, that it is daily produced in no incon- 
siderable quantity, and that it is difficult to discern any induce- 
ment which could warrant the adoption of machinery of that slow 
and cumbrous character which Mr. Bleasby admits would be too 
heavy, but which nevertheless seems to constitute his only ideal of 
fitness as applicable to such a case. The machinery I a to 
use will the ss slow and heavy, but fast and light; and although 
the speed of piston will not be infinite, but will have a limit, it will 
no doubt greatly exceed Mr. Bleasby’s antique ideas of propriety. 
What are the impediments to even so high a speed of piston as 
4000ft. or 5000ft. per minute? Mr. Bleasby does not specify any, 
and it will be time enough to assert their existence when they have 
been discovered. 

Iam sorry that Mr. Bleasby should consider me indifferent to 
the sufferings of the human element, as represented by stokers in 
the stokehole ofa st when subjected to so serious a pressure 
of air as is represented by a few inches of water. No doubt it is 
very afflicting to learn that on trial trips, with an air pressure of 
2in. of water, it is nothing uncommon that some of the stokers 
have to be carried on deck completely exhausted, and that it 
would consequently be impossible to work under such a system on 
@ voyage across the Atlantic. My impression, however, has here- 
tofore been, that not only stokers but delicate ladies and invalids 
are habitually subjected—if the b ter tells a true tale—to 
ehanges of at 











pheric represented not merely by inches 

of water but by inches of mercury, which are twelve times greater 
and this without those p being i rom any 
sensation of a change in the pressure having taken place. With 
regard to the cases of exhaustion which have occurred at trial tri 
from the operation of the forced — I have also known o! 
such cases where the draught was not forced at all, but was quite 
spontaneous. The recovery of the patient, however, has been 

rompt in all cases where bottles have been kept out of his reach. 

uch is a specimen of the humanitarian cant that Mr. Bleasby 
condescends to employ to aid in the condemnation of a mechanical 
improvement. The fact is that stokeholes with forced draught 
are better ventilated and kept cooler than ordinary open stoke- 
holes, the fans acting as punkahs, or therm-antidotes of a most 
effectual character. 

In my last letter I endeavoured to show that if the engines of 
the Trafalgar were placed in a lighter hull the hull would 
D ily move faster, and as a consequence the engines would 
move faster, and if kept supplied with steam would generate more 
power, and therefore be lighter per horse-power than they were at 
first. The force of this elementary proposition, however, Mr. 
Bleasby does not appear able to discern, and tells us that in the 
case supposed the engines would race and would have to be 
throttled, so that they would be working below their power—a 
d weight instead of increased lightness. 
The necessity of throttling the engines, however, which Mr. 
Bleasby assumes, is obviously quite imaginary. The ines 
would at once accelerate, until, as in all vessels, the seuatiios 
force is by the resistance. The power exerted in the 
ighter hull would be larger in the proportion of the higher speed 

engine which the diminished resistance permits, and at this 
increased power the engine would work as steadily as before, and 
without any corresponding increase of weight. I admit, with Mr. 
Bleasby, that in large vessels “it is necessary to use large engines 
of considerable stroke,” but that they shall necessarily be “‘ slow 
running owing to a limited piston speed” I deny; and although 
the piston speed must in every case be limited in the sense that 
it cannot be infinite, I decline to accept any such old-fashioned 
limit of speed as Mr. Bleasby seems anxious to im The same 
screw which is suitable for one speed of hull is suitable for another, 
as the volume of water acted upon depends not merely upon the 
diameter, but also upon the amount of its end motion in a given 
time, and which of course is greater at the higher speed. Mr. 
Bleasby informs us in justification of his incredulity in regard to 
the vessels I have suggested, that we ‘cannot reduce the number of 
boilers, their weight, and the weight of engines, much below what 
engineers at present find necessary.” But I have never claimed any 
such power of reduction, but have only asserted the importance of 
the property of lightness, and have maintained the practicability, 
now no longer disputed, of constructing large engines of the same 
op rape te lightness, that has long since been reached in small. 

this can be done the vessels I have proposed will carry the 
necessary weights. That it cannot be done, I venture to believe 
that not even Mr. Bleasby will now assert. C. F. Hurst. 

June 8th. Student, College pS oe ag Engineering, 











Srz,—My attention has just been called to Mr. Hurst’s scheme, 
which aims at no less than the complete reconstruction of our navy 
and mercantile marine. is proposals, if practicable, would reflect 
very seriously on the many good men who have brought naval 
architecture and engineering to its present advanced state, and a 
knowledge of this might have made him pause before adopting so 
rash a course as making his views public. He ought rather to have 
shown his calculations to one of his professors, who would no 
doubt have gladly told him where he erred. His miscalculation of 
the requisite horse-power has been pointed out by Mr. Mansel, 
whose authority he will hardly dispute. His fellow student, Mr. 
Bleasby, has disposed quite satisfactorily of his machinery weights, 
as far as his boilers are concerned, while his argument with respect 
to the engines requires only to be supplemented to make it quite 





con . First, however, I would notice that in calculating his 
ship weights, Mr. Hurst has overlooked completely the strength of 
his v . Weneed only look at it in one way. im imagi 


him 
his ships at sea, and each riding on the top of a wave. He will at 
once see that there will be a tendency for each to about the 
centre due to the weight of the ends of the ship i . Comparing 
the torpedo boat with a ship in every way similar, but four times 
the size, the weights are as 1 to 4°; the leverage of the weights 
of one end in each ship about the centre as 1to4. Thus, the 
total moments tending to break the backs of his ships are as one 
to 44. Now let him consider what provision he has made to meet 
this. The sectional areas of his plates, &c., are as 1 to4?; the 
depth of his ships as1to4. Thus, with the sanie stress in his 
material, the moment which his ships will stand is unfortunately 
only increased in the proportion of 1 to 4°. And if his centre 
section is strained to 3 tons per square inch in the small vessel, it 
will be strained to 12 tons per square inch in the large one. He 
will thus have to adopt a somewhat different style of construction 


a the oy 8 which in oe will add srg ae 
ip weights at the e of his carrying capacity. But when 
he publishes the details of the vessels, which we await 


over this and the many other difficulties which ves, 

We will now look at the engines. Mr. Hurst proposes to drive 
his boat of 440ft. long at over forty knots per hour by lacing in it 
engines of about 30,000 indicated horse-power— Eilowing Mr. 
Mansel we would have to double this—and, furthermore, to drive 
these enormous engines at from 400 to 600 revolutions per minute, 
“* He’s no fear’t.” Can he imagine it? I should like to see them, 
but at a distance ; certainly I do not wish to be in the same ship 
with them. No doubt if we had only to consider steam stresses he 
could run his engines much faster than has been found practicable. 
But the reason for limited piston speed, which Mr. Bleasby has 


with impatience, we will no doubt see him riding triumphantly 
suggest 


quite properly mentioned, is not far to seek. Let us consider for a 
moment the stresses i 


coming on the piston-rod. Suppose the linear 
dimensions of the — a in proportion to the cube roots of 








the horse-powers. keep the engine weights horse- 
power constant if the revolutions and steam pressures cb ings the 


same. The areas of the piston-rods will be proportional to the 
squares of the linear dimensions, and so will the steam stresses, 
So far, good ; but when we come to the momentum stresses the 
case is very different. The weights will increase as the cubes of 
the linear dimensions, and the momentum stress per lb. in the 
moving parts as the stroke, that is, as the first power of the linear 
dimensions when the revolutions are constant. ‘Therefore the total 
momentum stress on the piston-rod will increase as the fourth 
power of the linear dimensions, while its area increases as the 
square only. We see, then, that to bring agp right in the 
supposed case, the revolutions will have to be decreased in the 
same proportion as the linear dimensions are increased, since the 
momentum stresses vary as the squares of the revolutions. 

Judging, then, from this particular case, the limit of piston d 
for the small and large engines will be about the same. Considera- 
tion of most of the other parts of the engine would lead toa similar 
result. Mr. Hurst need not then expect to get a large engine as 
light per horse-power asa small one, If it had been practicable, 
the Admiralty would certainly have reduced the weights per horse 
power of their engines, since weight is of such importance, Th 
could be done by slightly altering the pitch of the propeller, and 
putting in tate ba engines which would run at a greater speed. 

From another point of view altogether Mr. Hurst’s scheme 
would not work. He would never propose to run hant vessels 
at forty knots an hour if he had the coal bill to pay, and the 
owners would not carry the necessary machinery to run the vessels 
at this speed, if they intended to run at twenty knots. 

Paisley, June 8th. JOHN H, MACALPIN, 





Srr,—I hope ere this time Mr. Hurst’s attention has been drawn 
to the reprint of Mr. Arthur Rigg’s paper in your last issue on 
‘*The Influences of Reciprocation in High Speed Engines,” and 
that to him they are no longer ‘‘ obscure, 

Judging from his letter of 25th May, Mr. Hurst is entirely 
ignorant of the conditions to be satisfied in designing large bigh- 
speed engines. He will find that steam stresses are not quite all 
that is required to be taken into account, but that the stresses due 
to the inertia of the reciprocating also make their influences 
felt in the design. Mr. Hurst will find that these inertia stresses 
are proportional to W w* R, where W is the weight of that portion 
of the reciprocating parts affecting the section under consideration, 
w the angular velocity of crank, and K the radius of the crank 
pin path; and, Sir, with your permission, I take this opportunity 
of explaining to Mr. Hurst the application of the above law. 

Suppose the scantlings of the torpedo-boat engine are increased 
n times, while the revolutions remain constant, as Mr. Hurst 
assumes; then the following results will be obtained: The weight 
of the reciprocating parts of the large engine will be increased n* 
times, and the radius of the crank-pin » times, thus increasing by 
n* times the inertia stresses of the small engine, while to meet this 
a section of material increased only by n* times has been provided. 
In quick-running engines, like those in torpedo-boats, the maximum 
stress on the big ends of the connecting-rods is due almost wholly 
to inertia, and thus it is obvious that, in the large engine, the 
connecting and piston-rods—if they are to be under the same con- 
ditions of stress as those parts in the small engine—will have n? 
times too a section. Mr. Hurst, in the case of his 40-knot 
ship, takes n = 4; and therefore, even for a first approximation, 
makes the weights of the above parts sixteen times too light. It 
would be int ing, if his studies are not at present too pressing, 
if he would investigate their dimensions, so as to retain them in 
the same conditions of stress, after successive increments of weight 
of the amounts as above indicated have been made, and their 
reciprocal effects allowed for. Mr. Hurst will now see that his 
valve and pump gear will require to be strengthened in about the 
same proportion, that his sole-plate and keelsons will require to 
undergo a more extensive modification than the multiplication of 
each dimension by 4, and that his crank-shaft——but as he has 
kindly colanioused to give us some particulars regarding his design, 
I will await the same, hoping that at least in this most important 
part of the engine he may be correct. 

I agree with Mr. Bleasby, that for large engines designed on the 
lines of torpedo-boat engines the total weight of machinery, 
including water, &c., cannot be much less than 150lb. to 160 lb. 
= indicated horse-power, with closed stokeholes. There is 

ut one other point to which I would refer, namely, the strength 
of the ship’s hull, In the course of Mr. Hurst’s studies he ma 
have rom ot ** curves of loads,” of “‘ curves of bending moments,” 
and of a ship’s “equivalent girder.” The modifications which 
these undergo when the dimensions, scantlings, and weights of a 
ship are only sucilarly increased are as follows: The ordinates of 
the “‘ curve of loads” are increased n* times, thus increasing the 
ordinates of the “‘ curve of ing moments” n* times, while to 
meet this the strength of the ship's hull to resist cross- ing 
has only been increased n* times, the scantlings being therefore 
n times deficient in strength to resist hogging and sagging. 

I do not here forget that large ships are in practice more highly 
strained than smaller ones, but that increase is very far short of 
being four times as great, as it would be in the case of Mr. Hurst’s 
proposed ship. I think there is now little need of examining this 
question further, at any rate on the lines proposed by Mr. Hurst, 
since on the very threshold of the inquiry so glaring mistakes at 
once appear. He is hopelessly wrong with his estimate of the 
weight of machinery, too light with his hull, and above all, Mr. 
Mansel in your last issue has shown him that he has misunderstood 
the estimation of power for the speed. 

Edinburgh, June 9th. 








ALEXANDER CLEGHORN. 


CERTIFICATES FOR ENGINE-MEN, 


Sir,—Permit me to occupy a small space in your journal to call 
the attention of engine-men, and fitters who desire to have charge 
of engines and boilers, to the fact that a very important movement 
is being made by Mr. Burt and other members of Parliament, to 
obtain for them a Government certificate. To those who have not 
followed the proceeding of what takes place in the House of Com- 
mons, I may state that permission has been given to introduce a 
Bill for granting certificates to men in charge of steam engines and 
boilers. This is an object. which lies very near my heart, and I 
hope that all engine-men, and those who think that a Government 
certificate is the right thing, will use their best endeavours to get 
the Bill passed. Nothing is done without effort and perseverance 
to get that which is a crown of glory. I appeal to all engine-men, 
more especially to those in charge of stationary engines and boilers 

b the 1 tive section is so very small comparatively, 
and it will therefore rest with the stationary engine-men whether 
the Bill passes or not. 

Well, what is to be done? There is something to do, everyone 
will admit, and what is done to pass other Bills must be a pretty 
good answer to the question. If engine-men sit still now, and 
allow an ——— to pass that is full of promise, and offers 
them that which I have, as you know, aimed at for years, it will 
be a matter of regret, and to lose the Bill will postpone a boon 
that is now within measurable distance of their grasp. (a) There 
must be organisation ; (b) there must be a fund to pay the expenses, 
which is a i tter per man. 

I think, Sir, I have said enough this time for the space I ask for, 
and I hope with my whole heart that all men who think anything 
of a Government certificate will pull with all their might to land 
this beloved oo MICHAEL REYNOLDS, 
Standeford, Wolverhampton, June 9th. 


[For continuation of Letters see page 490.] 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Henry J, Walker, engi 





: engineer, 
A the Active, and Percy Bingham, acting assistant engineer, to 
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(For description see page 482.) 


NEW ROLLER FLOUR MILL, BOMBAY. 


MR, HENRY SIMON, MANCHESTER, ENGINEER, 
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AND SLUDGE PUMPS, WALTHAMSTOW. 


MESSRS, HAYWARD TYLER AND CO., LONDON, ENGINEERS, 
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DELIVERY 


PUMPS FOR SEWAGE AND SLUDGE AT 
WALTHAMSTOW, ESSEX. 


THE urban sanitary district of Walthamstow contains at the 
present time about 32,000 inhabitants. The area being | 
ard some of the inhabited parts widely separated from one | 
another, it has been a work of some time to get the whole 
district properly sewered ; but when the present additions to the 
existing system sre completed there will be very few houses 
unconnected with the main drainage. At the present time we 
should probably not be far wrong in reckoning that the sewage 
= nearly 30,000 people is treated at the works at Low Hall | 


‘arm. 

The position of this farm has been so well chosen that the | 
drainage of almost the whole parish flows down by natural | 
gravitation to the works, and thence, after precipitation, the | 
effluent flows down a carrier to the land. There is therefore no 
question of pumping the , except that from one low- 
lying district, which has had to be brought by a new low-level 
sewer, and reaches the works at W, Figs, 1 and 2, some twenty 
feet below the outfall of the main sewer, di ing at a rate 
not exceeding 10,000 gallons an hour. It was needful to arrange 
for raising the contents of this low-level sewer, and the surveyor 
determined at the same time to deal with the sludge from the 
settling tanks, the accumulation of which has been a i 
source of difficulty since the farm was first established, no satis- 
factory method of transport having been hitherto found. A 
wooden trough, T?, has therefore been erected about 1800ft. long 
leading from the works to a piece of ground set apart for receiv- 
ing the sludge on successive panels, where it dries and is then 
ploughed in. To give the requisite fall for the sludge to flow 
down this shoot, the upper end is raised about 22ft. above the 
ground level and 40ft. above the bottom of the sumph §, into 
which the sludge flows from the tanks in succession as they 
need clearing. The arrangement of steam pumps for raising 
this sludge and the low-level sewage already mentioned, is a 
very ingenious one, worked out by Messrs. Hayward Tyler and 
Co., under the directions of the surveyor, Mr. 8. B. Jerram. 

The pumps A and B, Figs. 1 and 2,and section Fig. 4 above, are of 
Hayward Tyler and Co.’s direct-acting type, with valves v v and 
v? v3, Fig. 4, of peculiar arrangement suited for dealing wi 
thick materials, the passages being unconfined, and the valves in 
the form of iron doors or flaps working on trunnions, each valve 
having by it a hand-hole, H and H’, 4, by which it can be 


at once reached for clearing if it become choked with solid 





matter. 
This form of pump has already been used by the firm with 
success for similar purposes at Leyton and elsewhere. The 
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fe LOWLEVEL 
SEWACE WATER 
SUMPH 


1. are, as will be seen by the engraving, two in number, A and 
, Figs. 1 and 2, placed side by side, and the suction and delivery 
pipes are so arranged that either pump can be set to pump either 
sewage water from W or sludge from 8; the former being 
delivered into the main sewer outfall D, and the sludge into the 
troughing T, some 22ft. above the pump. It is very remarkable 
to see the way in which these pumps are able to raise the thick 


// 
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Fic .3 
DETAILS OF STRAINER IN SLUDCE 
SUMPH WITH CHAINS FOR LIFTING WHEN 
HOKE 


with | sludge. When the penstock leading from the settling tank is 


opened, the sludge flows in a thick mass about the consistency 
of mortar into the sumph §S, and the pump raises it thence 
about 18ft. by suction, and delivers it further about 22ft. verti- 
cally to T*. It is curious to observe the difference of sound in 
the beat of the valves between the pump raising the water and 
that raising the sludge. Owing to the arrangement of piping 
and valves already described, in case the sludge is insufficiently 





strained or so thick that the pump shows signs of becoming 
clogged, the suction of either pump can be connected with the 
water sumph W, and the valves and flushed out by 
pumping the water for a few minutes. This, however, ap 

not to be needful now that the arrangements shown in Fig. 3 
are completed in the sumph for keeping back solids such as 

gravel, rags, rats, &c., which hardly come under the designation 
of sludge. The report of the surveyor to the Board meeting, 
after the starting of the pumps, concludes as follows:—“ The 
surveyor begs to report that about 700 tons of sludge of a dense 
nature have been pumped from the precipitating beds and con- 
veyed along the troughs a distance of 1800ft. on to the place of 
final deposit without any manual labour assistance. This has 
been done at one-fifth of the cost under the old method.” Fig. 3 
shows the arrangement of wrought iron strainers in the sludge 
sumph to keep back the larger solid matter from the suction 
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pipes. These strainers are so made that they can be lifted up 
for cleaning by means of chains. The boilers are of the multi 
tubular semi-portable type, two in number. 











A NEW FURNACE FOR MARINE BOILERS 


Messrs. JoHN Brown anv Co., of Sheffield, conducted the 
second of two tests upon the s of furnaces, on y, 
the lst inst., at their works at Sheffield, before an influential 
gathering of marine engineers, who are at the present time much 
interested in this question, the furnaces of the boilers workin 
at very high pressures being considered to be their most vital 
part. Amongst those - a age were representatives from the 
Admiralty, Board of le, Lloyd’s Register, several of the 
principal steamship lines, and also several of the noted ship- 
builders and marine engineers of the country. The experiment 
consisted of testing to destruction a full-sized furnace made upon 
a new patented principle, with a number of annular strengthen- 
ing rings rolled upon the plate of which it was made, as shown 
by the accompanying sketch. The furnace was 38in. internal 
diameter, and was jin. thick. The strengthening rings are Qin. 
apart, and stand lin. above the surface of the plate; so that the 
external diameter over all was 41lin. 

The furnace was secured inside a cylindrical shell made for 
the purpose, and was rivetted at the ends to flanged plates, form- 
ing the ends of the shell, in the same manner as furnaces are 
secured to the end plates of actual boilers. The shell was then 
filled with water and hydraulic pressure was applied until the 
furnace collapsed. The pressure was recorded by several gauges, 
including one belonging to the Marine Department of the Board 
of Trade which, however, regi somewhat lower than the 
others. Taking the lowest register, however, as being correct, 
the pressure recorded, viz., 780 lb. per square inch, as the 
of a furnace of the diameter and thickness stated, is considered 
to be highly satisfactory. 





The previ 
March 2nd, 1886, upon a similar furnace of the same diameter 
and thickness but with the strengthening rings spaced 12in. 
apart instead of Yin. as in this instance. The pressure withstood 
in the first test was 40 lb. less than that reached upon the second 


ious test made by Messrs. Brown and Co., was on 


occasion. It is of course well known that plain furnaces without 
strengthening rings do not possess sufficient strength to enable 
them to be used’for boilers working at pressures of from 150 Ib. 
to 180 lb. per square inch, unless their thickness is made exces- 
sive, and we are aware at the present moment of some furnaces 
of this description being made nearly #in. in thickness. The use 
of strengthening rings as usually e, viz., either with Adam- 
son’s joint or with Bowling rings, is open to objection for marine 
work, as it is found that the rivetted seams become more or less 
leaky and troublesome after being some time in use, and this 
has necessitated the use of corrugated furnaces in nearly all 
boilers working with very high pressures. 

In 1883 a report, made by Mr. W. Parker, the Chief Engineer 





Surveyor of the Committee of Lloyd’s Register, was published 
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SEWAGE AND SLUDGE 


PUMPS, WALTHAMSTOW. 


(For description see page 480. 
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the strength of furnaces, in which he stated that the | 


u 
ultimate strength of corrugated furnaces was expressed by 
aoe , where ¢ represents the thickness of the plate and d 


the mean diameter of the furnace. Applying this rule, it will 
be found that a corrugated furnace of the same diameter and 
thickness as the furnace made by Measrs. Brown and Co. would 
have collapsed at a pressure of 770 lb, per square inch. It is 
claimed for the new form of furnace that besides being prac- 
tically of the same strength as the corrugated furnace to resist 
collapse, it possesses very much greater longitudinal strength, 
and that therefore it will not require longitudinal stays 
close alongside it. It also will not be liable to an 
accumulation of scale upon its crown to a greater ex- 
tent than plain furnaces—a point of very considerable im- 
portance in the cases of vessels making v long ocean 
voyages. Messrs, Brown and Co. prefer ore longitudinal 
;joint of these furnaces with a butt strap, which is, of course, 


— below the fire-bar level; they thus obtain a truly circular | 


‘orm with a thoroughly trustworthy joint, 
which is not likely to give trouble by leak- 
age as soon asa slight corrosion has oc- 
curred upon some part of the joint, as has 
often happened with welded joints, Fur- 
ther, they consider that a welded joint is 
more likely to suffer from corrosion than a 
rivetted one, on account of the material 
not being so homogeneous at the weld as 
at the other portions. 

We understand that Messrs, Brown and 
Co, have already received numerous in- 
uiries for these furnaces, and we have no 
loubt that they will soon come into ex- 
tended use, 








HETT’S 9-INCH CENTRIFUGAL 
CIRCULATING PUMP. 


We illustrate above a Qin. circulating 
ey , constructed for the new steamship 
uildi to replace the Eldorado, the 
steamer recently sold by Messrs. Wilson, 
the Hull shipowners, to the Greek Govern- 
ment. The circulating pump on the El- 
dorado, as well as that which we now 
illustrate, was constructed by Mr. Hett, of 
Brigg. Some modifications are introduced 
in the new engine, which make it more 
compact. The valve box is placed on the 
pump side of the cylinder, which permits 
of the opposite side being placed close to a 
bulkhead if desired. e moving parts 
are of Bessemer steel with hard gun-metal 
i Every joint is lubricated by 
self-acting lubricators, which can be filled 
while the engine is running. The pump 
pe set of Mr. Hett’s “ Accessible” pattern, 
which the whole side can be removed by 
breaking but a single joint, in one plane 
only, without disturbing either the pipes or packing. The 
pom and disc are of gun-metal to prevent the corrosive action 
the salt water, Although the engine is suitable for running 

at 500 or more revolutions per minute, it was found in the 
case of the Eldorado that 110 produced sufficient circulation to 
maintain the vacuum. Mr. Hett has met with some rather 
curious results in experimenting with his pump. For instance, 
& pump with a 2ft. disc gave a full discharge ata height of 
1 6in. when running 190 revolutions per minute, the velocity 
at the periphery being about two-thirds of the head due to 


gravity. This result is an apparant anomaly, and a similar 
result has never, so far as we are aware, hitherto been recorded. 








PRIVATE BILL LEGISLATION. 


THE most important events in regard to Private Bill legislation 
since our last article have been the presentation of the report 
of the House of Lords Committee upon the question of altering 
the Standing Orders as to the payment of interest out of capital 












HETT’S CENTRIFUGAL PUMP. 


House of Lords of a new Standing Order embodying the recom- 
mendation of the Committee. It is almost needless to remind 
our readers that these proceedings have been brought about. by 


the introduction of a supplementary Bill to enable the Man- 
chester Ship Canal Company to pay interest out of capital 
during the construction of its waterway, it having been found 
that unless this was done the necessary capital could not be 
obtained, either from subscribers or from individual capitalists, 
like the Rothschilds, who had offered to find the money for the 








during the construction of railways, and the adoption by the | Bill 





work upon that condition. Upon this principle in legislation 
has hitherto been 2 difference between the Standing Orders 
of the two Houses of Parliament, the Commons having, in 1883, 
so modified the old prohibiting Order as to allow the payment 
of interest out of capital upon certain conditions, w' the 
Lords have rigidly adhered to the old Order of 1848—probably 
mainly through the influence of the late Earl of Redesdale. 
Having before them the evidence upon which 
Commons made the alteration in 1883, the 
only examined one witness, viz., Lord Rothschild (as we men- 
ticned last week), and the issue of their deliberations is that 
they have arrived at the conclusion that it is expedient to alter 
the present ing Order, and that this may safely be done 
if due provision is made that the public are informed that the 
interest paid during construction comes out of the capital. For 
this reason, and realising the advantage of uniformity between 
the Orders of the two Houses, the Committee advise that the 
present Standing Order of the House of Commons should be in 
substance substituted for the existing Standing Order No. 128. 
Their proposal therefore is that a new Standing Order be sub- 
stituted for No, 128, in the following terms :—“128. A clause 
shall be inserted in every railway Bill prohibiting the payment 
of any interest or dividend out of any capital which the Company 
have been or may be authorised to raise either by means of call 
or of any other power of borrowing to any shareholder on the 
amount of the calls made in respect of the shares held by him, 
except such interest on money advanced by any shareholder 
beyond the amount of the calls actually made is in conformity 
with the Companies Clauses Consolidation Act, 1845, or the 
Companies Clauses Consolidation (Scotland) Act, 1845, as the 
case may be, and except such interest, if any, as the Committee 
on the Bill may, according to the circumstances of the case, 
think fit to allow, subject always to the following conditions :— 
(1) That the rate of interest allowed by the Committee do not 
in any case exceed 4 per cent. per annum ; (2) that interest be 
allowed to be paid in respect only of the time allowed by the 
Bill for the completion of the railway, or such less time as the 
Committee think fit; (3) that payment of interest be not 
allowed to begin until the railway Company have obtained a 
certificate of the Board of Trade to the effect that two-thirds at 
least of the share capital authorised by the Bill, in 
whereof interest may be paid, have been actually issued and 
accepted, and are held by ye Bs who, or whose executors, 
administrators, successors, or assigns, are legally liable for the 
same ; (4) that interest do not accrue in favour of any share- 
holder for any time during which any call on any of his shares 
is in arrear ; (5) that the aggregate amount to so paid for 
interest be estimated and stated in the Bill, and be not deemed 
capital within Standing Order 112; (6) that notice of the Com- 
pany having power so to pay interest out of capital be given in 
every advertisement, or other document of Com- 
pany inviting subscriptions for shares, and in every certificate 
of shares; and (7) that the half-yearly accounts of the Company 
do show the amount on which and the rate at which interest 
has been paid, and the Company shall be authorised by the 
Bill to pay interest accordingly, but not further or otherwise.” 

The Committee further recommend that if in any case the 
Committee on a Bill do not think fit to allow any such interest, 
then there shall be inserted in the Bill provisions making liable 
to penalties recoverable summarily any director or officer of the 
Company who shall directly or indirectly pay, or procure to be 
paid, any interest or dividend prohibited as aforesaid, and making 
illegal and void any contract entered into by the Company or the 
directors thereof, or any of them, under which payment of any 
interest or dividend prohibited as aforesaid shall be directly or 
indirectly provided for. The Bill shall not be reported by the 
Committee until there has been laid before them a report from 
the Board of Trade respecting any proposed payment of interest, 
and the Committee shall report specially to the House in what 
manner they have dealt with the recommendations or observa- 
tions in the report of the Board of Trade. 

The sequel to this report was that the Lord Chancellor moved 
in the House of Lords that Standing Order 128 should be 
rescinded, and in its place be enacted the Order recommended by 
the Committee in the terms given above. The Lord Chancellor 
briefly reviewed the history of the question, and the action of 
the other House, commenting upon the awkwardness and diffi- 
culty of conflicting principles being in operation in the two 
branches of the Legislature, and mentioning that in one case the 
House of Lords, wishing to pass a Bill which under the rigid 
application of their Standing Order must have been rejected, 
had suspended the Order to enable the measure to pass. Lord 
Selborne maintained that the existing Standing Order was 
sound, and was preferable to that of the House of Commons; 
but realising the desirability of unanimity between the two 
Houses, and having regard to the recommendation of the Select 
Committee, he assented to the motion, and the new. Standing 
Order was agreed to. 

The successful passage of the Ship Canal Bill may now be 
considered assured, for the new Order will be applicable to that 
measure. The Bill was read a second time in the House of Lords 
on Monday, and has been referred to a Select Committee for the 
necessary examination. 

During the week the following, among other measures, have 
been advanced in one or the other House. Second readings in 
the Lords’: Dore and Chinley Railway, Manchester Ship Canal 
(payment of interest), Oldham Corporation, Guildford Corpo- 
ration, East London Water, Lambeth Water, Southwark and 
Vauxhall Water, London, Tilbury, and Southend Railway ; 
Mersey Railway, Leeds Hydraulic Power Company Bills. Third 
readings in the Lords: Tendring Hundred Water, Sligo and 
Bundoran Tramway, Ripon Corporation, North Dublin City 
Improvement, Kingston and Kingsbridge Junction Railway, and 
Orkney Roads Bills. 

Second readings in the House of Commons: Ardrossan Gas 
and Water, Midland and South-Western Junction Railway, 
and the Dore and Chinley Railway Bills. Read a third 
time in the House of Commons and passed :—Lanarkshire 
and Ayrshire Railway, Lea River Purification, Leeds Com- 
pressed Air Power Company, Accrington, Clitheroe, and 
Sabden Railway, Cambridge University and Town Water, 
Harrow and Stanmore Railway, Skegness, Chapel, St. Leonard’s, 
and Alford Tramway, Mountain Ash Local Board (Gas, Water, 
&c.), Ballymena and Port a mor esse” = —— Rail- 
ways, Ballymena and Ahoghill Tramways, irk Drainage, 
Menchestes, Shefield, and Lincolnshire Railway, Barry and 
Cadoxton Gas and water Company, and Swansea Harbour 


s. 

A somewhat singular discussion arose in the House of Lords 
the other day upon the unfortunate Gravesend and Northfleet 
Docks and Railway Bill. This scheme having been rejected by 
the Standing Orders Committee as having failed to comply with 
the Standing Orders, Earl Cadogan moved to refer it back to 
that Committee on the ground that the vote upon the Bill had 
been equal, viz., five on each side. Looking at the importance 
of the Bill, and the value of the employment the works: would 
afford, he urged the House not to allow the Bill to be defeated 
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uis of Salisbury sup the motion mainly 
the unemployed, who he felt ought not to be punished because 
— had not deposited the money a month earlier. 

of Kimberley, however, opposed i 


ithdrawn. 

The Bill to transfer the Marquess of Bute's Docks at Cardiff 
to a limited liability company, having safely passed through the 
House of Lords, has now passed in the Lower House as an 


ee eee 

ver geen vm ee pty 
way Companies are opposing Mersey way Bill in t 
House of Lords. The object of the Bill is to carry the Mersey 
Tunnel system into the centre of Liverpool, and to extend it in 
other directions. 


The ions of Manchester and Oldham have presented 
= in favour of the Ship Canal Bill, but the Birkenhead 

rporation oppose it. 

The Manchester, Sheffield, and Lincolnshire Railway Bill bas 
been declared to have complied with the Standing Orders of the 
House of Lords. 

The London, Brighton, and South Coast Railway Bill, which 
has passed the House of Lords unopposed, and is now awaiting 
the Royal Assent, authorises the company to construct short 
junction railways at New Cross, to stop up level crossings at 
Mitcham and Edenbridge, to extend the time for the purchase 
of lands, to complete the Oxted and Groombridge Railway, to 
make further agreements between the com and the Isle of 
Wight Marine Transit Company, and to er provisions 
as to the maintenance and management of the Southsea Rail- 
way. 
An important decision has been declared upon the Hyde 
Park Corner Bill, which came before a Select Committee of the 
House of Lords, the Duke of Richmond idi As origi 





is to cut out all the operative parts of the Bill and leave nothing 
but a bare preamble, which says that it is expedient to make 
provision for the maintenance of the streets in question, but 
without prescribing how or by whom they are to be maintained. 
At the subsequent meeting of the Committee Mr. Bidder, 
Q.C., on behalf of the Commissioner of Works, brought up a 
new clause in substitution of the clause i j 


should be borne by the 
parish of St. George's and the Metropolitan Board of Works in 
such proportions as should be determined by an arbitrator, to 
be hereafter named, the cost of such arbitration to be paid by 
the parish of St. George’s. The chairman, after hearing the 
clause read, stated that as the proposal would require consider- 
consideration, the Committee would not pruceed with the 
discussion upon it until after they had concluded the Oldham 
Corporation Bill. In reply to a question in the House of 
Commons by Mr. Labouchere, Mr. Leveson Gower, referring to 
of the House of Commons on this Bill, explained that there 
were no funds in existence for the maintenance of these 


The London Street Tramways Extensions Bill has been 
passed by a Select Committee of the House of Commons. The 
object of the measure was to enable the company to lay down 
tramways from Highgate to Gray's Inn-road, and so to complete 
their system between Ham on the one hand and Highgate 
and Holloway on the other, converging at King’s Cross and 
thence proceeding down to the Holbora Town Hall. For this 
purpose it was proposed to raise £75,000 of additional capital 
by shares and loans. Some opposition was offered, but it was 
not strong and proved futile. The Committee in their report 
to the House state that the Bill provided that the promoting 
company shall not commence the construction of certain sec- 
tions unless and until the portion of Gray’s Inn-road between 
Henry-street and the Holborn Town Hall had been widened so 


47) 
fe Hr 


| Tramways 


and the pier by the Act of 1883 having the same title, the 
railways and pier having been formed into a separate under- 
taking called the Southern Section Undertaking ; that the 
= Bill seeks to transfer that undertaking to a company, to 

called the South Hampshire Railway and Pier Company ; 
and to empower such company to erect an hotel near the pier as 
well as the railway and pier ; and that finding the works cannot 
be carried out interest out of the capital be paid during 
construction, they recommend that such +. wy be authorised, 
subject to the conditions contained in the Bill. 

In a similar report on the Lynton Railway Bill, the Com- 
mittee make the same recommendation in favour of the payment 
of interest out of capital, being satisfied that the line is pro- 
jected to develope the traffic of a district at present entirel 
without railway accommodation, and finding that the scheme 
strongly supported by the landowners, several of whom are pre- 
pared to give the land required for the construction, and that 
the railway is not promoted by or in the interest of any con- 
tractor. 

The Bill to authorise the Corporation of Salford to in- 
vest £250,000 of the public money in the Manchester Ship 


been struck at the Canal (Payment of Interest) Bill, whose pros- 
seemed to be improved a week ago, as already explained. 
favour of the Bill it was urged before the House of Commons’ 
ratepayers had, upon a poll wed of this 
the scheme would } by peer gt. ee 
ord directly, commercially, and indi y 
would relieve Salford of fi which it would cost the borough 
about £130,000 to prevent by other measures. Hence there 
would follow a f benefit in a reduction of rates. The 
Lancashire and Yorkshire and London and North-Western Rail- 
way Companies © the Bill on the ground, ing to 
Mr. Pember, that it would assist in setting up a strong com- 
petition with themselves; but according to their co 
because the eee id in the Bill would not stop at Salford, but 
would be extended to other districts, and so would inflict great 
injustice upon the companies. After a two days’ inquiry, the 
Committee refused to sanction the proposed investment, but 
passed the other part of the Bill which merely authorised the 
purchase of certain waste lands in the borough, to which no 
opposition was offered. 
e Bexley Heath Railway Bill passed the Chairman of 
and Means unopposed, and been read a third time. 
e following Bills have gained the Royal Assent, only just in 
time to avert the risk of being sacrificed by a dissolution :— 
Morecambe Tramways Act, East and West India Dock Com- 
pany’s Act, Leamington Corporation Act, Pewsey and Salis- 
bury Railway (Extension of Time) Act; Radstock, Wrington, 
and Congresbury Junction rer) Act; Solihull 
Gas Act, Nuneaton Gas Act, Newport (Monmouthshire) Gas 
Act, Kirkcaldy and Dysart Waterworks Act, Tyne Improvement 


Se a 


Wa 


Act, Bridli Gas Act, Lough! h Local Board 

London, Brighton, and South Coast Railway (Various Powers) 
Act, Midland Great Western we By d Act, Barry 
Dock and Railways Act, London, Cha , and Dover Railway 


Act, Great Northern Railway (Ireland) Act, Scinde, Punjaub, 
and Delhi Railway Purchase Act, Wrexham Gas Act, Rhondda 
and Swansea Bay Railway Act, Brighton and Dyke Railway Act, 
Ballymena and Portglenone Railway, and Ballymena and Ahog- 
hill Tramways (Abandonment) Act, Marple Local Board Gas 


d | Act, Liverpool United Gaslight Company’s Act, Falkirk Drainage 


Act, Lanarkshire and Ayrshire Railway Act. 

The Southend Local Board, Glasgow Bridges, London and 
South-Western Railway, and Sutton and Willoughby Railway 
(Maplethorpe Extension) Bills have been read a second time in 
the Lords, while the following have received a third reading in 
the same House:—East London Water, Glasgow and South- 
Western Railway, ges Corporation, Cleator and Working- 
ton Junction Railway (No. 1), Ashton-under-Lyne Improvement, 
Muswell-hill Estate and Railway ; Manchester, Bury, Rochdale, 


- | and Oldham Tramways; London, Tilbury, and Southend Rail- 


way ; Carlisle nm, Ux’ and Rickmansworth Rail- 
way; Manchester, Sheffield, and Li ire Railway. The 
Uxbridge and Rickmansworth Bill extends for two years from 
the 11th of August next, the time originally granted for con- 
structing the railway to connect the towns of Uxbridge and 
Rickmansworth by a junction between the Great Western and 
the London and North-Western Railways. A deviation of the 
original line for over three miles is also authorised at Rickmans- 
worth, together with the making of a joint station at that place 
in conjunction with the North-Western Company. The Bill 
also provides for raising £30,000 additional capital, and for the 


during the ction of the railway. 
In the House of Commons the Bute Docks Transfer; East- 
bourne, Seaford, and Newhaven Railway ; St. Helen’s and Wigan 
Junction Railway ; uay Harbour and Trust; London Street 
a Board of ‘Works, North, Metropoliten 

Tramways ; Metropolitan i 
Tramways, and Stapenhill Bridge Bills have been read a third 
time, and passed. . ; 
The ill-fortune that has hitherto attended the Hull, Barnsley, 
and West Riding Junction Railway was again brought into 
striking prominence the other day in the House of Commons. 
The apsend mages of the Company's) 20) Si aeons 
moved, Mr. i , the member for Blackburn, opposed the 
Bill, and in support of his opposition he entered somewhat. into 
the nature of the new Bill and the history of this undertaking. 
He explained that in 1884 the company came to Parliament 
ission to raise £1,500,000 capital, in the form 


stock, but the Committee had decided 
granted in the form of second debenture 
at that time stated its belief that there would be no more 
money wanted, but it now came to Parliament for 
oe of capital, and in doing so it did not seek 
it in i issui 


E 












Canal has been rejected, and thereby another indirect blow has | i 


Committee by Mr. Pember, among other points, that while the | the 


because the Canal | pullic were 


unsel, | by surprise; and he remind 


Act, | country; and, no doubt, the N 


payment of interest out of capital to the extent of £20,000 ing 
i constru 


£48,000, over £20,000 went in the managing directors’ salaries, 
and in the pay of secretaries, managers, and clerks, and other 
office expenses, so that nearly half the whole expenses of the 
line were consumed in what they might call non-profitable work. 
He pointed out that the railway had cost an average of £58,000 
per mile, notwithstanding that it ran through an agricultural 
district, while the Lancashire and Yorkshire, which ran through 
numerous thickly-populated districts, had not cost more ; and 
the North-Eastern, the London and North-Western, and the 
Great Northern had cost very considerably less, The Hull and 
Some line therefore must have been very extravagantly con- 

, and enormous sums must have gone into the pockets 
of the contractors, He further pointed out that the million and 
a-half of ordinary capital of the company was only worth 
terest on the two debenture stocks amounted 


to also £108,000 on. Interest 


y 

= on debenture stock. It 
‘object in view in raising this 
enable the company to pay interest on 
No doubt, if this money were obtained, 
directors. to carry the concern on 
; but clearly it would be doing 
shareholders. He main- 

this Bill reduce the value of 
was now only £500,000, to £100,000. 
incredible that, even if the bill passed, 
to subscribe; but they knew how easily the 
therefore thought it his duty as a 
voice in the House in protest against 
the bill, and in protection of those who might become investors. 
Sir Richard Temple, whose interest in the matter was not 


obvious, supported the rejection of the and then Major 
Dickson proposed that the debate be until W 
last, on the ground that 


the sproniion had taken the promoters 

the House that the Bill had been 
passed by the House of Lords. This motion was, however, 
defeated by 67 to 57; and the discussion being renewed, Sir 
Joseph Pease protested against the proposal to allow the 
company to raise extra preference shares, pointing out that it 

be to the prejudice of the working classes of Hull, who 
held a large amount of the original stock. The average amount 
of holding in this particular railway was £250, whereas in connec- 
tion with other companies the average amount was £1700. Mr. C. 
Wilson, on the other hand, supported the Bill, contending that 
this railway had been made owing to the dissatisfaction of the 


people of Hull with the operations of the North-Eastern Rail- 
way Company. He gave several instances of undue preference 
granted by com: , to the prejudice of Hull; and sub- 


mitted that in the and Barnsley Railway the people 


poly of the North-Eastern. No doubt the new line had cost a 
deal to construct, but that was owing to the bad laws of the 
-Eastern was to some 
extent responsible. If the Bill were rejected, he said, it might 
be the means of enabling the North-Eastern Company to 
increase its vom ay) by buying up the rival line at an enor- 
mous sacrifice to iginal shareholders. Mr. Courtney also 
spoke in favour of the Bill, holding that it would prevent the 
Hull and Barnsley Railway from being put into the bands of a 
receiver and going into bankruptcy. It was likely, he added, 
that the present proposal might enable the railway to weather 
the storm, and at last get into smooth water; and cventually 
the motion for the second reading was agreed to. 

The Bill promoted by the East London Water Company, 
mentioned above, provides for the acquisition of an additional 
supply of water by means of a well and reservoir in the neigh- 
bourhood of Waltham. Powers are also granted to the com- 
pany to raise £300,000 additional capital by the creation of 44 
per cent. debenture stock, upon the conditions as to the forma- 
tion of a sinking fund, for the benefit of the public, inserted by 
the Hybrid Committee of the House of Commons. The two 
clauses in the Bill empowering the company to compel con- 
sumers to affix sto SS 
during the discussion on clauses in the Lower House, in con- 
sequence of the decision requiring the company to bring West 
Ham within the metropolitan water area. The effect of these 
powers being dropped is that West Ham still remains outside 
the metropolitan water area, and does come within the pro- 
visions of Mr. Torrens’ Water Act, 1885. All the London 
water Bills promoted this session have now received the sanction 
of both Houses. 

The object of the Brighton, Rottingdean, and New Haven 
Railway Bill, which has become unopposed, is to authorise work- 

agreements with the London, Brighton, and South Coast 
Railway, with which the new line will be connected at Kem 
Town station. The Newhaven, Seaford, and Eastbourne Rail- 


way Bill having been passed, the two lines will give direct 
access between Brighton and Eastbourne by a coast line over 
twenty miles in 6 


length 
The Bill for constructing a railway ten miles. long between 
Chale and Freshwater in the Isle of Wight has passed both 
Houses. It is intended to connect this line with the authorised, 
though not yet constructed line, from Shanklin to Chale, and 
80 to afford direct communication across the island from Shanklin 
to Freshwater. 
A Select Committee of the House of Lords has passed that 
portion of the Oldham Corporation Bill which provides for the 
ent of the existing reservoirs, and to obtain an addi- 
ional supply from the district of Castleshaw. That part of the 
Bill relating to gas has been deferred for future ideration. 
In consequence of the immediate dissolution of Parliament, 
the Government have withdrawn the Railway Rates Bill. 
Following the t of 1880, Parliament will resolve that 
all Private Bills interrupted by the dissolution shall be taken 
up by the, next Parliament at the point at which they were 
Stopped in their progress. 








NEW ROLLER FLOUR MILL, BOMBAY. 

Wir this impression we commence the illustration of a large 
new flour mill, on the modern roller mill system, erected for the 
Bombay Flour Mill Company at Bombay by Mr. Henry 
Simon, C.E., of Manchester. Our engravings, as will be seen, 
give plan and sectional views of the building and t of 


000 ; | plant, and a view of the engine by which the mill machinery 


is driven, The engines are compound condensing, by Messrs. 

Yates, of Blackburn, working with 1001b. steam, the cylinders 

being 17in. and 30in. diameter, and the stroke 4ft. In another 
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Frienns of the Panama Canal scheme that M. de Lesseps is 
heaven and earth to the job.” “M, de " 
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the San Francisco Wasp, “ would faster if he 
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RAILWAY MATTERS. 


THE first through train on the Canadian Pacific Railway will 
leave Montreal for Vancouver, the Pacific terminus of the road, 
on Monday, the 28th inst. 

THERE are no less than 21,643 inhabitants per mile of railway in 
India, against 458 here; yet such of the Indian railways as are 
prosperous have made their way slowly, and great deliberation 
needs to be exercised in making new lines, 

By the opening of the railway to Border Town, on May Ist, 
South Australia became connected with Victoria, thus making a 
link which will prove of advantage to both colonies. Six months 
hence the iron horse, it is expected, will run right through from 
Adelaide to Melbourne, 

A verrer has been published in the New York Z'imes, from 
Teheran, giving details of a Railway Concession which has been 
granted to Mr. Winston, after he had resigned his post as American 
Minister at the Court of the Shah. Mr. Winston applied for a 
Concession to construct a railway from Teheran to the Persian 
Gulf, to be begun within three years, and completed within seven, 
and to be free from taxation for ninety-nine years. The Shah has 

ted this, and also the right of working all the new mines 
Cua upon the line taken by the railway. Mr. Winston has 
bound himself to nothing except to endeavour to form a syndicate, 
with a capital of one hundred millions of dollars. After the Shah 
signed the necessary Firman, the matter passed into the control 
of his brother-in-law, who d ded twenty th tomans— 
ten thousand guineas—as a first instalment to him for his trouble. 
The newspaper correspondent intimates that the project will 
probably fail, because Mr, Winston will not submit to this extor- 
tion. 

THE Estelline (Dak.) Bell gives the following upon a conductor's 
duties:—A man was bounding around in a car on a new Dakota 
road when the conductor came through. ‘‘ Can you tell me,” said 
the man, with a great show of sarcasm, ‘“‘ whether this car is on 
ae hore ki . !” re — the yor geen enemy | ra 

is et, ‘‘ here is a volume of the rules regulations 
med iy “But what do I want of it?” ‘* Look it over and see if 
you can find any rule saying that I must my time running 
alongside of the train reporting its position to the passengers. 
See if there is anything in that volume that compels me to 





humping myself al: on the prairie and yelling through 
windows, ‘ Four wheels off now !’ or ‘ Hind tracks dragging on the also 


ties!’ or ‘Gentlemen, the baggage car has just rolled into the 
ditch ! or ‘ Passengers will please remain seated while we turn off 
here and scoot across ne ee after a jack rabbit !’ Look over 
them rules, Sir, and see if you find any of them directions. I 
you don’t, in the future please take your own observations on the 
wheels.” 

A Commirrrer of the United States Senate have re in 
favour of the Eads Ship Railway Bill. This Bill has for its object 
to sanction a joint guarantee to be _—_ along with the Govern- 
ment of Mexico to the company which undertakes the construction 
of the pues railway across the Isthmus. The Committee have 
satisfied themselves ‘‘ that the project is in every way ticable 
and that the largest ships with their cargoes can be safely carried 
upon a properly constructed railway over moderate grades.” The 
harbours on the Atlantic and Pacific are spoken of as excellent, 
and the surveys of the route, it is stated, ‘‘ show that throughout 
more than one-half of its distance the grades will not exceed 20ft. 
to the mile, and that in the ey ee) ager they vary from that 

to a grade of 52 8-10ft. to the , Which is the maximum, 
he maximum grade, however, only extends through a 
of about twelve miles.” The net annual revenue of the road, it 
is anticipated, will after a few years be in excess of the amount 
guaranteed by Mexico and the United States. Assuming that the 
tonnage carried will amount to 4,000,000 per annum, a net annual 
revenue of £1,000,000 is calculated upon. 

In 1872 steel rails sold at from £16 to £18 a ton. German, 
Italian, and Belgian manufacturers are now competing at £3 12s. 6d. 
An and English nya ager! are wees + pn galt 

ese competitors at a similar price. e Ww or i 
in 1872 were 21s.; in 1886, 3s. In 1872, the wages for rail-making 
were 20s.; in 1886, 6s. That things are producable and are sold at 
lower prices than formerly need not indicate any loss of profi 
and Mr. G, J. Snelus recently remarked :—‘‘If Germans an 
Belgians could compete with us at these low prices, there was 
something wrong if the English manufacturers could not compete 
with them and beat them. He had told his workmen that, if 
England was to maintain its industrial ition, they must do as 
the Germans and the Belgians did. The workmen must accept 
lower wages and live more economically, and masters must use 
better science and turn out better work, in order that the workmen 
might live more cheaply. When they began to make steel rails, it 
cost nearly 30s. to make the ingot. Now they were making it at 
3s, a ton, and the rails at a little over 5s. a ton, owing to the very 
great improvements in the machinery. ‘Notwithstanding this, the 
Americans and the Germans were more successful than we were.” 

THE Archiv fur Lisenbahnwesen gives statistics of the railways 
of the world, prepared for the most part from official sources, 
making the aggregate length at the end of 1884, 290,750 miles, of 
which no less than 62,788 miles have been opened since 1879, Of 
this there were in the several grand divisions of the world :— 


1884. , Per cent. 
Europe .. «+ 117,604 .. 104,606 .. 18,088 .. 125 
Asia .. 12,757 .. 9,905 .. 2,852 28°8 
Africa... oo 4878 «0 482 4. 1,988 43°4 
America... .. .. «. 148,788 .. 105,766 .. 42,972 406 
Australia... .. .. .. 7,486 .. 4,844 .. 2,642 .. 545 


In 1880 America had very little more railway than oe 3 four 
years later it had 31,044 miles—26 per cent. more than Europe— 
and of the total increase of 62,788 miles in these four years more 
than two-thirds—68} per cent.—was in America, The vast terri- 
tory of Asia has as yet only about as much railway as the single 
State of Illinois, and seven-eighths of that is in the English depen- 
dency, India, This quarter of the globe contains more than half 
of its population, and there can hardly be a doubt that in time it 
will have to be provided with a railway em, ape. experience 
in India shows that the combination of a and industrious 
population with a great extent of fertile soil not always supply 
@ traffic for a great network of railway. 

THE great work of changing the of the railways of the 
Southern States from 5ft. to the was accomplished duri 
the week ending the 4th inst. Preparations for this change 
been in progress a long time, and the final arrangements were 
made by ment — the several lines at a convention held in 
February fast. The wor i 
May, when all the —— lines commen 
branches as could be altered without affecting t 
order to leave all the available force free for emp! 
main line. The ee ee eee ee 
the Louisville and Nashville and its controlled lines, 
Chattan and St. Louis, the Cincinnati, New Orleans, and 
Texas , the Memphis and Charleston. 
the Central Railroad of and the Florida 
their gauge, the other roads following on June Ist. On June 
trains of the standard gauge were running throughout the South. 
The total length of road thus changed was about 11,500 miles. 
Some 1500 miles of southern road had already abandoned the old 
5ft. gauge. The 5ft. _— has now disappeared from the railroad 
system of the United States, following the 6ft. and 5ft. 6in. ga 
which have now become only a matter of history. The Rail 
Gazette says, the standard adopted by the southern lines is the 
Pennsylvania gauge of 4ft. 9in. This is now the universal ga 
south of the Potomac, except in the case of the Illinois Central, 
the aed and Ohio beac 4 red the att, Shin eicy ir Texas 
Pacific, whose managers erred the 4 W e more 
general standard, 


h traffic, in 
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NOTES AND MEMORANDA. 


a wells in the United States are unequal in flow, but the 
a mn of some single wells is large and the te great. 

he Karg well, which was brought into the gasunionin Jan’ last, 
is much the strongest. Mr. E. B, Phillip, superintendent of the gas 
works, has calculated its flow by one method of measurement, and his 
figures show it to be producing 10,353,864 cubic feet per day. By 
the anemometer, some of the moderate sized wells are shown to 
yield more than a million cubic feet per day. The normal pressure 
of the gas in the rock seems to be at present 4001b. per inch, or a 
little less. Large wells and small when shut off reach this pressure 
and stay there. The large wells reach it when closed much sooner 
than the others. 

Mr. BECKER has recently published in the American Journal of 
Science an account of recent investigations concerning the meta- 
morphism of the Californian rocks, He claims that the rocks 
which he has been investigating furnish a colossal example of 
regional metamorphism of which all the successive stages can 
studied. Many thousands of square miles of rock have been 
subjected to such intense lateral and tangential compression that 
they have been utterly shattered, the average size of the unbroken 
lumps not being greater than that of anegg. In rocks thus crushed 
warm interstitial water would have potent chemical reactions. 
Warm basic solutions are believed to have first been produced, and 
to mane operas eo sandstones See gems ot | the aes - holo- 
crystalline compounds containing augite and hornblende. n- 
tisation is supposed to have followed at a lower temperature, while 
silicification came last, as the solutions finally became acid. 


In a lecture on ‘‘The Preparation and Testing of Telescopic 
Objectives and Mirrors,” given by Mr. Howard Grubb at the Royal 
Institution, to convey some idea of the relative quantities of mate- 
rial removed by the various processes, the author placed upon the 
walls a diagram which illustrated this point in two distinct 
ways. The diagram itself represented a section of a lens of about 
8in. aperture and lin. thick, magnified 100 times, and showed the 
relative thickness of material abraded by four processes. The 
quantity removed by the rough grinding process was represented 
on this diagram by a band 25in. wide, the fine grinding by one 
foin. wide, the polishing by a line /;in. wide, while the quantity 
removed by the figuring process could not be shown even on this 
scale, as it would be represented by a line only ;5}y,in. thick. He 
marked on this diagram the approximate cost of abrasion of a 
gramme of material by each of the four processes, viz.:—Rough 
grinding, about 1d. per gramme; fine grinding, about 74d. per 
om; polishing, about 10s. per gramme; and figuring, about 

per gramme. By the figuring process is meant the process of 
correcting local errors in the surfaces, and the bringing of the sur- 
faces to that form, whatever it may be, which will cause the rays 
falling on any part to be refracted in the right direction. 

THE forest wealth of New South Wales is illustrated by several 
collections of timber specimens in the Court belonging to that 
Colony at the Indian Colonial Exhibition. That prepared by 
the Sydney Commissioners Be gy the leading indigenous 
timbers in ordi commercial use or possessing a recognised 
market value. It includes Colonial pine, a timber growing in the 
Richmond River district, largely used in the colony for all rough 
purposes in house-building and box- ing, and for flooring 
ing boards ; tallow wood, one of the best descriptions of hardwood 
to be obtained in the Colonies for building purposes; blackbutt, 
one of the best hardwoods obtainable for house and ship-building, 
and largely used for street-paving cubes; blue-gum, largely used 
by shipwrights and wheelwrights; ironbark, generally used for 

ilway purposes and beams; beech, largely used 
and ship work, 


ani ms 5 » 

block-making, and for flouri 3 Tose- 
wood, a fragrant timber, beautifully ined, and much valued 
for indoor work, cabinet-making, and carving; tea tree, hard 
and close-grained, almost imperishable in moist p! , and used in 
the colony for ship timbers, boat-knees, and posts; and turpen- 
tine, one of the most valuable timbers known in Australia for piles 
in salt or fresh water, and resisting the Teredo insect or seaworm. 


Tue German Association of Iron and Steelmasters has just pub- 
lished the figures relative to their inquiries concerning the financial 
results of iron firms and share companies, and the amount of wages 
received by their workmen before and since the introduction of the 
protecting duty on iron. Up to the middle of April this year 247 
answers from ironworks, foundries, and machine factories from all 
of the country had been received. In January, 1879, these 
7 works employed 129,277 workmen, who received 8,039,260 
marks per month in wages; against this, in 1886, there were 
175,554 workmen, who received 11,480,118 marks per month. 
Thus, the number of men had increased by 35°8 per cent., and the 
received , In January, 1879, the men— 
including boys and those receiving the poorest wages—earn 
62°19 marks; in January, 1886, 65°39 marks per month. This 
extra amount earned by each man calculated for the whole of the 
workmen then employed in the works would make the sum of 


41,290,296 marks. In the year 1878-79 the above firms and share 
companies earned 2°29 per cent. on their capital of 374,225,841 
marks; whilst in 1884-85, on a capital of 364,125,084 marks they 


made 5°30 per cent., or 3°01 per cent. more. It is thus plain that 
by protection both the working man and his master have profited. 


At the recent meeting of the German Institute of Experimental 
Brewing the ‘‘Influence of Motion on Fermentation” was the 
subject of a paper read by Dr. Delbruck, who commenced by 
stating that it was well known that the addition of a little crushed 
rye to a fermenting liquid greatly hastened the fermentation and 
gave rise to a better quality of yeast. He further stated that the 
crushed rye kept in a continual state of motion in the fermenting 
liquid, and he Soran assumed that the action of the rye was 
mechanical rather t chemical, Experiments with several 
materials were then made, some of which would keep moving in 
the fermenting liquid and others would be at rest, and it was 
always observed that the fermentation was most rapid when the 
movement of the particles was most active. The explanation of 
these phenomena is that, when a yeast cell exists in wort, it com- 
mences by absorbing the nutritive substances which it finds in its 
immediate proximity, so that it stands to reason that a yeast cell 
will flourish better if it is continually brought in contact with 
fresh yeast. Moreover, the cell secretes various substances 
such as alcohol, carbonic acid, &c., which acts as poisons to this 
organism, so that if the cell 
region where these hurtful substances abound its activity is 
promoted. 

AT a recent meeting of the Royal Society a paper was read on 
“The Effect of Change of Temperature on the Internal Friction 
and Torsional Elasticity of Metals,” by Mr. Herbert Tomlinson, 
B.A. The vibration period and the logarithmic decrement were 
very bye 5 determined at four different temperatures between 
0 deg. O. 100 deg. C., and that the formule were worked out 
by the method of least squares. These formule were given in 
tables. From a consideration of the tables it may be gathered 
that:—(d) The torsional elasticity of all metals is tem: i 

ecreased by rise of temperature between the limits of 0 deg. C. and 
100 deg. C., the amount of decrease rr, degree rise of temperature 
increasing with the temperature. To this may be added that the 
percentage decrease of torsional elasticity produced by a given rise 
of ee mar most — hem oT og Lemerstoeyg 3 
sponding percen increase o! e we 8 a 
sufficiently low temperature the internal friction of all annealed 
metals is first temporarily by rise of temperature and 
afterwards increased. The temperature of minimum internal fric- 
tion is for most annealed metals between 0 deg. O. and 100 deg. O.; 
for most hard drawn wire, however, the temperature of minimum 
internal friction is below Odeg. O. (f) The oe change, 
here og by alteration of temperature in the internal friction o 
metals, is in most cases enormously greater than the corresponding 
change in the torsional elasticity, 


ed pte laboratory; Dr. Reinke, princi 
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MISCELLANEA. 


TuE work of constructing a sea entrance to the ship canal across 
Fishermen’s Bend has been commenced by the Melbourne Harbour 
Trust, 

Ar the monthly meeting of the Tyne Commissioners on the 10th 
inst, it was a that the Great Eastern is to be sent from 
Liverpool to the Tyne and exhibited. 

TuE eighth annual National Exhibition and Market of the 
machinery and produce used by brewers and allied trades will be 
held at the Agricultural Hall on October 25th—30th next. 

THE offices of the Swan United Electric Light Company, and of 
the Edison and Swan United Electric Light Company have been 
removed from 57, Holborn Viaduct, E.C., to 14, Albert Mansions, 
Victoria-street, Westminster. 

WE understand that Messrs. Gilbert Wood and Co., of 175, 
Strand, have been appointed the sole publishers for Great Britain 


be | Of the well-known illustrated French art journal “‘ L’Art,” and also 


the whole of the publications of the French Library of Art. 

Numerous changes have recently been made in the College of 
Engineering in Tokio, the general effect of which is to put the sub- 
jects chiefly dealt with in the engineering classes amongst those 
taught in the several science d ents. The Engineering Col- 
lege has, in fact, been affiliated to the University, which has been 
established by Mr. Mori, the new Minister of Education. 

SPEAKING of the importation of Java teakwood to the Clyde, 
the Shipping World says :—A Norwegian ue recently arrived 
with a cargo for Messrs. ison, Cousland, and mn, 
timber merchants, Glasgow. This being the first direct importa- 
tion of teakwood from Java, the event has been regarded with 
some interest. It is stated that the Java teak is likely to prove 
a rival to the teakwood imported from Burmah and Siam, the 
former being, it is said, cheaper than the latter. 

On the 1st inst. an engine-driver employed, says the Wall Street 
News, in a Wisconsin saw-mill, announced to his boss that the 
time had come for him to strike. Everybody else was striking, and 
he could not be left in the cold. ‘‘Do you want more pay?” asked 
the boss. “No; the pay is all right.” ‘‘ Want shorter hours?” 
‘No; the hours are all right.” ‘‘Then what do you want?” ‘I 
want to go fishing this afternoon without having my pay docked. 
Tl be on hand again in the morning.” He was told to go, and the 
strike was amicably adjusted on that basis. 

AN important find of cannel coal has just been made in the 
neighbourhood of Manchester. For about three years sinking 
operations have been carried on by the Darcey Lever Coal Com- 
pany near Bolton for the purpose of proving the lower coal 
measures and of reaching a thick seam of cannel which was 
believed to exist. These operations, which have been carried out 
under the direction of Mr. Miles Settle, the managing director, 
were brought to a successful issue last week, when the cannel, to 
which a tunnel had previously been driven in the rise, was reached 
by sinking, at a of 365 yards from the surface. The seam, 
ich i ick and of excellent quality, has been actually 
proved to exist over about seventy C ire acres, and is expected 
to yield about a million tons. 

THE opening of the canal, which has been in process of excava- 
tion for the past five years for the purpose of draining Lake Copais, 
was celebrated on Saturday last in presence of the French Minister 
and numerous distinguished persons from Athens. Lake Copais, 
which is situated near Thebes, in Bootia, covers an area of over 
60,000 acres, or nearly 100 square miles. The French Company 
which has been engaged in carrying out the enterprise is now so far 
advanced with its work that two-thirds of the waters of the lake 
are to be drawn off within the next two or three months. 
Hitherto this inland sea has been chiefly remarkable for the malaria 
and fevers regularly prevailing on its shores during the hot season. 
By its drainage, not only will this evil be permanently removed, 
but Greece will add to her territory many thousands of acres of 
arable soil of the greatest fertility. The lake is fed by the rivers 
coming down from Mount Parnassus, whose waters are hereafter 
to be employed, by help of a new system of canals, in irrigating the 
surrounding country. 

GERMAN brewers are fortunate in possessing an institute of 
experimental brewing, which not only renders assistance to its 
members whenever any technical difficulties arise, but by the help 
of its scientific staff does much to advance the technology of brew- 
ing. At its fourth annual meeting, which was held on the 7th 
ult., it was announced that the members of the institute now 
number 735; in 1885 they were 632; in 1884, 406; and in 1883, 
the year it came into existence, only 93. The president of the 
institute is Herr Roesicke, and on the staff are the following :—Dr, 
Delbruck, scientific director; Dr. Hayduck, principal rig of se on: 

o! 

boratory; Herr » engineer; and Drs. Mohr, -Foth 

Windisch, and Schulz, assistants in the laboratory. The work of 
this staff is devoted to scientific brewing, and the record of their 
year’s work is no inconsiderable one. The Brewers’ Guardian says 
that no less than 723 analyses were performed for members of the 
institute during last year ; these comprised analyses of 187 malts, 
167 waters, 61 worts, 53 samples of hops, 52 of barley, 47 yeasts, 
and 124 miscellaneous substances. In addition to the above, the 
officers of the institute undertook eleven inspections of breweries, 
and performed a series of researches. 

Tur Knowsley Waterworks of the St. Helens Water Supply, 
which we illustrated in THE ENGINEER of the 29th May and 5th 
June, 1885, were ed with ceremony by the Mayor and Water 
Committee of the St. Helen’s Corporation. The total cost of the 
Knowsley scheme is £32,770, which is considerably within the 
parliamentary estimate. The engineer is Mr. D, M. F. Gaskin, 
water engineer to the Corporation. Over one and a-half million 

ons per twenty-four hours is the yield of the wells and bore- 
oles, nearly the whole of which is obtained from the bore-hole 
476ft. deep. The rock from which the water is obtained is the 
bbled bed and lower mottled sandstone of the new red sandstone 
locas i The engine is of the vertical compound condensing 
class, and of unique design. The valve is the Davey differ- 
ential, The high and low-pressure cylinders are respectively 28in, 
and 52in. diameter, 6ft. stroke, working directly over the same 
pumps or top lift. The ram ps are each 16in. diameter and 
6ft. stroke, the bucket pump 20in. diameter and 4ft. stroke. The 
ildings, designed by Mr. Gaskin are handsome and of a Scottish 
baronial character, built principally of Knowsley bricks with red 
sandstone dressings. 

AN important sale of ips was held on the 11th inst. at 
the sale-rooms of Messrs. C. W. Kelloch and Co, Liv: The 
steamers were the Mexico, 4142 tons gross register; the Oaxaca, 
4133 tons; and the Tamaulipas, 4133 tons. The rooms were 
crowded with local shipowners and others representing capitalists. 
The vessels were specially built for the Mexican mail and —— 
service, and, in addition to being of great tonnage, they were 
capable of carrying about 1200 passengers. The sale was by order 
of the Marshal of the Admiralty Division of the High Court of 
Justice. In opening the sale, Mr, Kelloch mentioned that it was 
one of the most important sales of shi arene Tet bet 
taken place in the United Kingdom. The er put up was 
the Mexico. The first offer was £40,000. The ep owen Sat up by 
bids of £1000 to £63,000, at which the vessel was kn: down to 
Mr. J. H. Beazley, of the British Shipowners’ Company, of Liver- 

. The Oaxaca started at £48,000, and was ly knocked 
own at £62,000. The Tamaulipas fetched £61,000, all three 
steamers being _—— by the same gentleman. The vessels were 
built by Messrs. R. Napier and Sons, of Glasgow, and it was stated 
that their original cost was £140,000 each. is would mean for 
the three vessels £420,000, and as they collectively brought 
£186,000, the difference is £234,000, which may be regarded as a 
indication of the present position of the shipping interest; 

ut it was admitted that the vessels sold well, 
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COMPOUND ENGINE, BOMBAY FLOUR MILL. 


CONSTRUCTED BY MESSRS. YATES, BLACKBURN, 


For description see page 482.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gzrotp and Co., Booksellers. 

LEIPSIC.—A. TwikTMEYER, 5 

NEW YORK.—Txe Wittmer and Rogers News Company, 
81, Beckman-street. 
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TO CORRESPONDENTS. 
Registered Telegraphic sy Cea NEWSPAPER, 


*,* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers recei by us may be forwarded to ir destination, 
No notice will be taken 

i instructions. 

J. H.—City of London Guilds Schools, Tabernacle-walk, Finsbury, B.C. 

R. G. B.— Yes. Cast iron will stand a red heat for a long time as a hot air 





of communications which do not comply 


pipe. 

Wuita.—You will not gain any power worth mentioning. The gain would 
not pay for the cost incurred. 

Worstep.—Apply to Messrs, Thornton Brothers, Checkheaton, and Messrs. 
Prince, Smith, and Son, Keighley. 

W. J. T.—There is no such thing now as an “ Indian Navy.” That ceased to 
exist with the East India Company. 

V. R.—Any one who pleases may call himself a civil, mechanical, or sanitary 
engineer ; any one who pleases may practice as a patent agent. The real 
members of the profession have no means of protecting themselves or the 

i 3 and charlatans, 


public 
Cottrer (Cockermouth).— There is something wrong with the right-hand 
engine. We do not think the left-hand engine is to blame. It is impossible 
to say more unless we had diagrams. It looks to us very much as though 
od nea piston or the crosshead bound in some way at the end of the 
stroke. 
A. H.—Your questions cannot be answered, except in the general sense that 
engineering concerns which are successful make 15 to 20 per cent. net. In 
the present day 5 per cent. net is good work. Old concerns with specialities 
and a large connection do fairly well, but all depends on the men who run 
the concern, An inexperienced, incompetent man will make nothing where 
another will realise a fortune. It is not for us to advise, but we would call 
your attention to this story. A. went into partnership with B. Asked at 
the end of a year how he got on, A. pode ** Well, when we began I had 


all the money and B. all the experience. Now B. has all the money and I | P@ 


have the experience. 


STREET-BRUSHING MACHINES. 
(To the Bditor of The Bngineer.) 
he any one give me the names of makers of streak teeiirs 


London, June 15th, 


STARCH MAKING AND RICE CLEANING MACHINERY. 
(To the Bditor of The Bngineer.) 

Srr,—I shall feel obliged if any of your readers will kindly send me 
particulars abd of starch making and rice clean machin for 
use in Fad ag XK, the same, as well as the = of the ‘best 
makers. Srarcu. 


TRANSMISSION OF LARGE. POWERS BY FRICTION GEARING AT 
HIGH AND LOW VELOCITIES. 


(To the Bditor of The Engineer.) 
8rr,—Will you allow me, thiough the medium of your columns, to ask 
any eye readers who are ncquainted with machinery in which powers 
over 1.H.P. are transmitted by friction a couplings at 
under 50 revolutions per minute, or over revolutions per minute, if 
they will kindly send me descriptive particulars to help —. re- 


Batley, June 16th, 
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at the various mat beng Lay We it eine OF ar , be supplied direct 
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THE GREAT EASTERN, 


In our account of the voyage of the Great Eastern from 
Milford to Liverpool, we stated that she has been pur- 
chased by Messrs. De Mattos and Co, for conversion into 
a coal hulk at Gibraltar. To this end she will be fitted with 
special hydraulic machinery, and will be moored in the bay. 
No details of the machinery to be put on board her are as yet 
available for publication ; and it must suffice to describe the 
proposed ee samp in very general terms. Her paddle 
engines and boilers, and the telegraph cable tanks, and pas- 
senger fittings being removed, suitable coaling ports will 
be cut in her sides, which will be provided with shoots 
of the most approved construction. Rails will be laid 
on her decks on which will run hopper wagons. 
These can be filled in the hold and raised by hydraulic 
lifts to any deck suitable in height above water to the 
ships to be coaled. The wagons will then be run from the 
hatchway new | the rails and emptied down the shoots, 
The s will closely resemble that employed at the coal 
staiths of Newcastle and the Tyne district. It is cal- 
culated that about 2000 tons can always be kept in readi- 
ness in the trucks on her decks, so that a large steamer 
can be coaled with great despatch. The vast size of the 
— will permit her to have several — alongside at once, 
either tu put coal into her by bh, ic whips or to take 
it out of her as just descri The Government has 
insisted that she must retain her screw engines and boilers 
on board, so that should she break away from her moor- 
ings control can be exercised, and so she will be prevented 
from doing mischief. 

It appears that the proposal to establish the ship in this 
way in Gibraltar has caused a species of panic among the 
local coal merchants and brokers ; and the utmost opposi- 
tion is being brought to bear against the scheme. The 
most ‘heat and ridiculous stories are being circulated b: 
the Gibraltar press; and it is gravely ed that she wi 
before long sink at her moorings, and do irreparable 
injury to the Bay. She is said to be rotten; that her 
bottom is as thin as a sixpence, and so on. In point of 
fact, the hull of the ship is in excellent condition ; and the 
chance of her foundering is altogether remote. She has 
an inner skin rising above the water level throughout her 
whole length, and the s between the two skins is 
divided into 800 water-tight compartments. Besides these, 
she has cellular decks, and is well divided up by water- 
tight bulkheads. The ship was built of ent te iron. 
Portions of the plates have behaved like the toughest steel, 
and she was as well put together as possible. At a com- 
seg early period in her career she ran on Montauk 

‘oint, and tore nine holes in her outer skin, one no less 
than 85ft. long by 5ft. wide. She was got off, and pro- 


ceeded to New York, delivered her cargo in perfect con- | i 


dition, and might have gone to sea again at once, but her 
owners had repairs carried out in New York—it is 
said at a cost of about a dollar per rivet—and these were 
of the most substantial nature. She has recentl 
undergone an elaborate Board of Trade survey, extend- 
ing over several weeks, and she has been pronounced 
rfectly sound and seaworthy. We may therefore dismiss 
the vaticinations of the Gibraltar coal merchants as un- 
deserving of credence. So sound and good is the ship, 
indeed, that we cannot regard her conversion into a coal 
hulk without regret. The great ship deserves a nobler 
existence, and it might yet, we think, be found that she 
could be employed with profit as asea-going ship. We 
can understand now why she did not succeed before; and 
it must not be forgotten that, with all her disadvan 

she did pay one company to which she ee no less 
than 230 per cent. on her first cost to itin a very few years— 
not a bad return. Without going minutely into details, 
camer sketch generally the changes that would be made 
in her. 

She has three primary defects, She draws too much 
water when loaded to enter any but a few gear har- 
bours; she presents an enormous surface to the wind; and 
she is a most subeseanns ship in the matter of fuel. 
By taking out her paddle engines and boilers—the engines 
alone weigh 850 tons—and taking off her upper deck and 
sides from stem to stern, she would be relieved of about 
2000 tons of dead weight, perfectly useless to her asa cargo 
boat ing only a limited number of passengers if any. 
This would considerably reduce her draught, and also the 
area of side presented to the wind. The last is a far more 
important factor than appears at first sight. When loaded 
down now, her side is over 30ft. out of the water, and pre- 
sents an area to the wind of no less than 20,000 square 
feet. She would be perfectly safe with 10ft. of free board. 
Her screw engines might easily be remodelled. They are 
at present, and always must have been, very uneconomical. 
So far as we can ascertain, they never made more than 
35 revolutions a minute in regular work, although they 
have been run fo! 
tions, With such spurts, however, we need not concern 
ourselves. The engines have four cylinders 80in. in 
diameter by 4ft. stroke. At 35 revolutions and 1b. 
effective pressure, each age will develope 42-horse 
power, or the four cylinders 168-horse power. With a 
vacuum of 26in. and a boiler pressure of 201b., we may 
count on 30 Ib. initial cylinder pressure, and allowing for 


r short periods up to and over 40 revolu-. 





some expansion, we may assume an average effective 
pressure of 20 lb. per square inch, which is probably over 
the mark, and 20 x 168 = 3360-horse power. This is, we 
believe, in excess of anything that the omer have really 
done in regular work. No doubt we have taken the 
average pressure as higher than the boilers could 
maintain. Taking 3000-horse lyr as nearer the truth, 
this requires sixty furnaces, and these may be counted on 
to burn three tons per day each, or 180 tons in all, which 
means 5°6 lb. per horse-power per hour. This was not bad 
work for the year 1858, but 3000-horse power can be had 
now for, at the most, 2lb. per horse per hour, or per 
day, say 65 tons, which could be readily burned in eighteen 
furnaces of proper dimensions. These would fit into three 
double-ended boilers, which could be put in side by side, 
and fired either athwartship or fore and aft; one large 
funnel would suffice for the whole. 

The engines: could be readily compounded. If it was 
decided that 3000-horse power was sufficient, which would 
drive the ship at about ten knots, then it would only 

necessary 10 remove the present condensers, and substi- 
tute for one pair of cylinders another pair, each half the 
diameter or a little more—say, 45in. The surface con- 
densers might then be placed in the wings, on the deck 
immediately above the engine, the pe being, of course, 
driven by separate engines. The ship is of such enormous 
width that there would be ample space for this arrange- 
ment. The new boilers would carry 90 lb., and so much 
of the old engines might be worked in that the cost of the 
alteration would not be great. The big ship would then 
have two powerful surface-condensing compound engines, 
and she could easily carry 20,000 tons of grain, besides 
other merchandise, and a few passengers, who might be 
content to give up speed for the sake of the extreme com- 
fort which they could enjoy on board so largeaship. A 
ship ing 20,000 tons of grain on a consumption of 
65 tons of coal per day would be in a very favourable 
position indeed. An ordi cargo steamer can 
3000 tons at nine knots, with about 750 LH.P., and wi 
burn, say, 15 tons per day, so that she carries 200 tons of 
grain per ton of coal per day. The Great Eastern would 
carry about 307 tons. If triple expansion engines were 
put into her, which might be done, by leaving one pair of 
cylinders, say, for example, at the port side as they are, 
and putting in two new cylinders at the starboard side, the 
intermediate cylinder exhausting into the two port 
cylinders, the consumption of fuel might be cut down to 
under 50 tons a day, and the Great Eastern might be able 
to run and make a profit at rates of freight at which no 
other steamship afloat could live. 

It would be worse than useless to enter far into details. 
We have said enough to show that the Great Eastern 
might, as we think, be made to pay well as a cargo boat. 
Whether she would pay as well so as she is expected to 
pay as a coal hulk we shall not pretend to determine, for 
we are not ina position to pronounce an opinion. The 
ship is now, and to the end of her life must continue, to 
be an object of interest to engineers, and we venture to 
repeat the hope that she may yet be found sins. ber 
place in the commercial navy of Great Britain. nee 
very nearly secured her, with, we believe, the object of 
refitting her as a commercial steamer, not without a view 
to her possible utility as a transport; for which purpose 
it is worth bearing in mind she might be found invaluable 
by our Government, 


THE GAS SUPPLY OF LONDON. 


Mr. Joun Fietp’s “ Analysis” of metropolitan, suburban, 
and provincial gas accounts for the year 1885 differs from 
its promenenn in the introduction of a new and interesting 
table, showing the average quantity of gassold per mile of 
main, as also the ratio of the gas supply to the number of 
consumers and the public lamps. In the aggregate, the 
capital of the three metropolitan gas companies approaches 
very closely to £14,000,000, with a o—— of £3,246,000 
yet to raise. Comparing the accounts for last year with 
those for 1884, the capital of the Chartered Company shows 
a decrease, notwithstanding a large increment from pre- 
miums. The diminution is due to a reduction in the loan 
account. The capital of the Commercial Company remains 
virtually as before, the advance being slight; but in the 
case of the South Metropolitan we see an advance. This 
latter company has recently absorbed the Woolwich Con- 
sumers’ Company, and the Woolwich Equitable, whose 
capital appeared in 1884 as amounting to £91,500. On 
the whole, the three metropolitan companies have enlarged 
their capital by £155,000. The tons of coal carbonised 
last year were 2,325,176. Less than 50,000 tons consisted 
of Cannel, and the yield of gas, upon the whole, was 
10,267 cubic feet per ton, or practically the same as in 
1884, The illuminating power of the gas, as prescribed by 
law, remains unaltered, but there appears a slight. decline 
in the candle-power of the supply, except in the case of 
the Commercial, which remains as before. The year saw 
no change in the price of gas. The quantity of gas sold 
shows an increase of 4°4 cent. over the previous year, 
although the percentage of lost gas wasslightly augmented. 
The gas rental exceeded £3,2€8,000, and it is somewhat 
singular that the price received averaged 35°20d. per 1000 
cubic feet, as compared with 35°29d. in 1884, although the 
selling price remained unaltered. The cost of coal was 
less per ton than in the previous year. In the revenue 
from residuals there was a serious falling off, the drop 
being from more than £1,000,000 to £866,000, thus causing 
a considerable rise in the net price of the coal. In coke 
and breeze there was no particular retrogression, but the 
fall in tar and ammonia was tremendous. In the receipts 
for ammonia and its products, the Commercial Company 
showed an improvement, : while the other two companies 
suffered a reverse, The man’ charges gave proof 
of economy, by exhibiting a reduced ratio, and nearly the 
same might be said concerning the cost of distribution. 
The expense of management was also lessened in propor- 
tion to the make of gas, and suffered a very slight advance 
in absolute amount. Comprehending all the items, in- 
cluding Parliamentary and 5 charges, the total working 
expenses were reduced in their proportion to the work 
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done. But if we add to these expenses the net cost of 
coals, the total comes out less favourably than in 1884 to 
the extent of nearly three halfpence per 1000ft. of gas. 
Thus it comes to pass, owing to the reduced valueof residuals, 
that while the profit on gas in 1884 was £1,337,524, it fell 
last year to £1,280,074. The net profit on the whole busi- 
ness showed a still greater decline, going down from 
£1,210,653 to £1,117,816, a falling off amounting to nearly 
£93,000. It should be mentioned that there was an ex- 
ceptional item in 1885 of more than £37,000 under the 
head of compensations, in the accounts of the South 
Metropolitan Company. 

If we look into the statistics of the suburban companies 
we discover a similar process in operation. Eliminating 
the two Woolwich companies, we find the net profit of the 
remaining twelve to have been £183,992 in 1884 as against 
£178,510 last year. This takes place although the gas 
rental of the twelve companies showsan advance. In 1884 
the eight provincial corporations included in Mr. Field’s 
“ Analysis” in 1885 a net profit on their gas under- 
takings amounting to £226,464, whereas in 1885 this 
balance fell to £177,530. Mr. Field has added a ninth 
corporation in 1885, namely, that of Leeds; but 
its net profit was only £4646. In making the fore- 
going comparison, we have left Leeds out of the reckon- 
ing, though its inclusion would have made but little 
difference. The ten provincial gas companies included 
in the statistics had a net profit of £350,173 in 
1884, falling last year to £316,527. This is rather more 
moderate than the previous instances. But it will interest 
our readers if we refer to the new tables which distinguish 
the present publication. Thus, in London there were 
last year 2766 miles of gas main, and in the suburbs 990, 
while the nine corporations had 1983 miles and the ten 
provincial companies 2537. Itisa curious fact, as showing 
the tendency to an increased consumption of that 
while each metropolitan consumer in 1884 took 70,000 
cubic feet of gas, last year the figure rose to 72,566. 
There is a popular complaint that the meters are nearly 
always registering an increased consumption of gas, and 
that the consumer's quarterly account is generally the 
same whatever reduction may take place in the price of 
gas per 1000ft. But there is probably a disposition on 
the part of most people to demand a little more light from 
time to time, and perhaps the statistics are also atfected by 
the increasing use of for heating p The con- 
sumers who are supplied by local corporations show the 
same predilection for an enlarged supply. In 1884 
each consumer in the nine boroughs took 28,914 cubic 
feet, whereas last year the quantity was 31,727. Among 
the ten provincial gas companies the rise was slight, the 
gas sold per consumer being 35,312ft. in 1884, and 35,867 
last year. London has nearly 68,000 public lamps, con- 
suming on an average rather less than 20,000ft. of gas 
perannum. On each mile of main the yearly sale of gas, 
public and private, is rather over 8,000,000ft. On the 

uestion of profits, the London consumer may like to know 
that the standard dividend permitted to be paid, if 
earned, averaged very nearly 13d. per 1000ft. on the 
metropolitan gas supply in 1880, falling to 114d. last year. 
But this takes no account of the sliding scale, under which 
the companies are permitted to pay higher dividends than 
the initial rate, providing they make a proportionate 
reduction in the price of gas. In the case of seven of the 
provincial corporations, we observe that last year 
£147,740, equal to rather more than 3d. per 1000ft., went 
in aid of rates. Whether this system is fair to the ratepayer 
is another question. Why should there be this local tax on 
If a coal duty in aid of local rates is objectionable, 
why not a gas duty? The profits of the gas companies 
under the sliding scale go in some degree to benefit the 
consumer, and it seems only fair that the gas profits of the 
corporations should go in reduction of price so far as cir- 
cumstances admit. The standard dividend in London last 
year would take £1,022,552, and the additional dividend 
under the sliding scale a further sum of £193,950, the 
latter being a little over 2d. per 1000ft. of gas sold. But 
the net profit fell short of this aggregate by as much as 
£98,686. What the companies have to hope for isa 
rise in the value of their residual products. As for the 
electric light, the companies have little to fear at present 
in that direction. 


FORTY KNOTS AN HOUR. 


AN ainins correspondence is going on in our 

the writers of which argue for and oo the posslbiity 
of constructing ships to run at 40 knots, or nearly 47 statute 
miles per hour. Professor Thurston, of Sibley College, 
U.S.A., has contributed a paper to the Forum for June, 
“On the Limit of S in Ocean Travel,” in which he too 
discusses the possibility of making a steamer run at 
40 knots an hour. He concludes that it is possible. The 
ship he proposes is to be 800ft. long, 80ft. beam, and 25ft. 
draught, with a displacement of about 38,000 tons. He 
estimates the power required to propel her at 250,000 
horses. He calculates that her machinery and boilers will 
weigh only 60lb. per horse power, or 7500 tons in all. 
She would burn about 175 tons of coal an hour, 3200 tons 
a day, and 10,500 tons for a voyage from Liverpool to New 
York. The total weight of fuel and machinery would be 
about 18,000 tons, leaving 20,000 tons for the ship 
and cargo. For the hull he allows 12,000 tons, leavin 

8000 tons for crew, passengers, and » It will 
be seen that Professor Thurston on some- 
what different lines from those indicated by Mr. Hurst. 
He, however, bases everything on the assumption that the 
machinery of the ship will not weigh more than 60 lb. per 
indicated horse-power. We have no hesitation in stating 
that this is a complete delusion, and that it is physically 
impossible to get a reciprocating steam ine with its 
steam generating apparatus to weigh inplhing like so 
little as this. It is useless to that “ engineers can do 
anything ;” that “the use of steel and bronze will work 
wonders,” and so on. That is the way in which the 
amateur speaks. The engineer knows much better. Any- 
one can generalise, but it is not anyone whoa can fill in 
details ; and as soon as we come to details, it will be seen 


that the 40-knots an hour scheme breaks down. We do 
not say that ships may not yet be built which will attain 
that speed. Far be it from us to indulge in rash pro- 
phecies ; but we can assert, without the least risk of con- 
tradiction, that the engineers of to-day do not know how 
to build a ship with her engines and boilers which can 
attain a speed of 47 miles an hour. It is perhaps worth 
while to consider in this connection a few of the details 
which have been passed over by Professor Thurston. 

A speed of a miles an hour means very nearly 
69ft. per second, and allowing a moderate slip for the pro- 
peller, it must have a virtual rate of advance of 80ft. 
per second at least. The diameter of the propeller would 
not exceed 25ft., as that is the draught of the ship; and it 
would be bad policy to give it a pitch of more than 40ft., 
consequently it must ms two revolutions per second or 
120 revolutions per minute. Assuming a piston stroke of 
4ft., we have then a piston speed of 1200ft. per minute. 
Two hundred and fifty thousand horse-power means 
8,250,000,000 foot-pounds per minute, and this divided by 
1200, the piston speed, gives 6,875,000 lb. as the stress on 
the pistons. Making the altogether extravagant assump- 
tion that the average effective pressure would be 501b. on 
the square inch, it follows that the piston area must be 
137,500 square inches, Taking the average diameter of 
the cylinders at 82hin., it follows that no fewer than 
twenty-five such cylinders would be required, taking up a 
length in the ship—if they were all arranged in a row, 
and allowing 9ft. for each cylinder with its gear—of 225ft. 
The crank-shaft would be made in sections and bolted 
together; but what would the last few sections near the 
stern be like? Clark gives the following rule for finding 
the diameter of a shaft of steel within good working 
limits :—Multiply the ga tgs by 92, and divide by 
the number of revolutions; the cube root of the quotient 
is the diameter in inches. Applying this rule to a shaft 
intended to transmit 250,000 horse-power, at 120 revolu- 
tions per minute, we find that the shaft would have to be 
58in.—or 4ft. 10in.—in diameter. Allowing for the 
circumstance that the shaft would taper down as it 
extended forward, it would not weigh much less than 
500 tons. We need not stop to explain that no such mass 
of steel has ever yet been produced, or probably could be 
produced. Furthermore, it may be pointed out that this 
colossal shaft would have to be pretty well all journal, from 
one end to the other, and nothing whatever has yet been 
said concerning the thrust block. Allowing that the 
efficiency of the propelling machinery is only some 50 per 
cent., the thrust of the screw would be nearly 500 tons. 
Let us conceive what form and weight of thrust-block 
would be necessary to deal with this strain. Again, as the 
propeller-blades would have to sustain a strain of at least 
125 tons each, we may form some idea of what thickness 
they would have to be. So we may go on, step by step, 
and demonstrate by figures resting on facts that it would 
be entirely impossible to transmit 250,000 indicated horse- 
power through one shaft at 120 revolutions per minute. 

Some of our correspondents and Professor Thurston will 
no doubt urge that they never meant that the speed should 
be kept down to anything like so low a figure as 1200ft. 
per minute. They would run their engines at something 
like 300 revolutions per minute. If the stroke is to 
remain at 5ft., then 300 revolutions means a piston s 
of 3000ft. per minute, at which it would be impossible to 
run an engine of even moderate dimensions. If the stroke 
is less than 5ft., then the greater number of revolutions 
will not represent a proportional increase of power, for 
very obvious reasons. If our readers will turn to Mr. 
Rigg’s admirable paper, which they will find in our impres- 
sion for June 4th, they can form some idea of the 
nature of the strains operating in an engine making 3000ft. 
of piston speed per minute. The stored-up work in a 
—_ and its poe sem connections, such as the cross- 

ead, rod, &c., is measured by the centrifugal force which 
such a mass would if concentrated in the crank 
pin, and it can be found by the formula, 

Cent. F = w { onl x rx 1/223, 
From this we easily deduce that the force amounts to no less 
than seventy-six times the weight of the moving parts. 
Mr. Rigg gives the following formula for ascertaining the 
pressure per — inch at the commencement of the 
a to sturt the moving parts:—Let P be the pressure; 
then 
P = 00034 x R*x Wxr 
area of piston 

W being the weight of reciprocating parts in pounds, 
7 radius of crank in feet. Our correspondents can apply 
this for themselves to any given area of piston which they 
may please to select. ‘The weight, we may say, cannot 
well be less than 3 lb. per square inch of piston. 

We have said nothing about the extraordinary strains 
which must be set up in the hull of a ship subjected to 
such tremendous forces. The reasoning of those who hold 
that 47 miles an hour is an attainable speed is based from 
beginning to end on what is done in torpedo boats; 
but it by no means follows that what is possible on a 
small wale is equally possible on a large scale. It would 
be necessary in order to secure success to augment not 
only the dimensions of the moving parts, but the strength 
of the materials of which they are made without augment- 
ing their weight in like manner, in a way which is not 
practicable. far as can be seen, -the limit has been 
very nearly reached at present in such ships as the Oregon 
and the America. If the power required augmented in 
any reasonable ratio with the speed, then great advances 
would be practicable. Yet even if doubling the power 
doubled the speed, it is not easy to see how double her 

resent power could be got into the America. This‘vessel 
1as a displacement of 6500 tons and engines indicating 
9000 horses. In smooth water she makes when driven 
een 20 knots ; but, unfortunately, to double her speed 
would require not less than 8 x 9000 = 72,000-horse power 
at least—probably 80,000 is nearer the mark—and this is 
oe out of the question. The only hope of success must 
sought in the discovery or invention of some type of 





engine which will have no reciprocating parts—a rotary 





engine, in fact, which will permit an extravagantly high 
piston speed to be adopted, and even then the chance that 
such a speed could be made a paying speed is extremely 
problematical. 





NEW ELECTRIC LIGHTING LEGISLATION, 


AurHoucn they have conducted their inquiry with the 
greatest mystery and stern privacy, the Select House of Lords 
Committee on the Electric Lighting Act (1882) Amendment 
Bills of this session have at length arrived at an important 
result, and this conclusion has been endorsed by the House of 
Lords. To those who have concerned themselves with the ques- 
tion of electric lighting in this country, it is known that the 
Act passed in 1882 authorised local authorities at the end of 
twenty-one years to step in and annex an electric lighting instal. 
lation, not on the ordinary terms of compulsory purchase, but 
at the “then value” of the works, without any consideration 
for disturbance or any allowance for goodwill, or for past or 
possible profits. It has been asserted that this part of the 
Act has been one of the chief causes of the delay in the extension 
of public electric lighting, but not until this session has anything 
been done to remove it. Lords Rayleigh, Ashford, and Houghton 
introduced individual distinctive Bills, each close in the steps 
of the other, and these three measures have been the subject of 
the Select Committee’s inquiry in camera. Why in the dark no 
one knows outside the select circle; but that is of little conse- 
quence now that the Committee has commended one of the 
Bills—almost amended out of identity—and the House has 
passed it. The main ground of grievance we have briefly but 
sufficiently indicated already; it is only necessary now to look 
at the remedy proposed. As to the first branch of the com. 
plaint a sweeping change is made in Lord Houghton’s Bill. In 
place of the twenty-one years—and subsequent seven-year 
periods—arrangement, the new Bill provides that, unless it is 
otherwise specifically expressed in a provisional order or Act 
establishing an electric-lighting system, a local authority can 
only compulsorily acquire the installation after the lapse of 
forty-two years—or subsequent ten years. This actually 
doubles the initial period of exemption and safety ; and it 
is not unreasonable to suppose that that period would afford 
ample opportunity for profit to investors, if there is any 
remuneration at all to be had. The Bill, however, does 
not leave them to take their chance entirely in that way, 
but—coming now to the second branch of the matter— 
it gives them a protection against unjust appropriation by 
enacting that, notwithstanding the provisions in the Act, 
the Board of Trade may in its wisdom vary the terms upon 
which a local authority may purchase an undertaking. This will 
give them a measure of safety hitherto not possible, and these 
two provisions, so far as can at = be seen, appear calculated 
to meet the complaints of the last four years. A further clause 
in the Bill deals with the necessary restrictions upon laying down 
electric wires ; but that we need not consider now. The only 
remaining point is whether the House of Commons will follow 
the lead of the Lords and pass the Bill. Lord Houghton the 
same evening expressed some doubt upon that question, and of 
course in view of the dissolution there is room for apprehension ; 
but unless some unexpected obstacle is put forward the Bill 
might be hurried through this session. At the worst it can be 
taken up at the stage where it was left, when the new Parlia- 
ment assembles. 


THE RAILWAY HALF-YEAR, 


Tue half-year of the railway companies is now sufficiently 
near its close to enable an estimate to be formed of the result 
of its working. Generally, the traffic receipts show a decrease, 
in four or five cases a large one, and in several a small one; 
whilst there are a few companies, such as the Metropolitan, in 
which there is a substantial increase, It is to be noticed in 
passing that the later occurrence of the holiday traffic this half- 
year makes the last week or two of the period compare a little 
more favourably, but the broad resuJt of the working is that 
whilst there are in a few instances decreases to a slight extent, 
and in others to a larger, there are no heavy increases-—heavy, 
that is, in actual receipts, though on some lines they may be 
heavy enough to fully maintain the dividend in the face of 
higher capital charges. In the larger number of instances a 
decrease in dividend must be expected ; though the reductions 
in the working charges through the lower price of iron and coal, 
and the saving in labour, will minimise the decrease. The three 
companies which have the largest decreases in receipts recorded 
against them paid dividends for the corresponding half of the 
past year at the rate of 6 per cent. per annum, 44 per cent., and 
5} per cent. per annum respectively, and it seems more than 
probable that a reduction at the rate of one-half per cent. per 
annum may be ave! all round in these three cases, It will 
be observed that the largeness of the amount of stock—ordinary 
stock, that is—prevents the fall in the dividend being great ; for 
where £120,000 is taken to pay 1 per cent., and where there are 
savings in the working of the mileage, it is obvious that an enor- 
mous decrease in the revenue is needed to affect the dividend on 
the ordinary stock greatly. The value of the stocks will not be so 
much affected as had been anticipated, for the withdrawal of 
the Railway Bill will give rather a stimulus to that value, and it 
is noticeable that the stocks of the four largest companies yield 
each over £4 percent. at present prices, when the test is that of 
the return over the past dull year alone. There are slight signs 
of a revival in certain trades, and if the revival does culminate, 
the receipts of the railways will advance as well as the market 
value of the stocks and the dividends. There is another fact 
which is of value, and that is that the savings in the working 
expenditure are much slower to show themselves than are the 
receipts. It is the fall in the receipts which brings about the 
savings, and therefore the latter are the followers. Thus we 
must expect that the railway companies will benefit more when 
trade begins to turn than they have yet, and they will then 
be worked more economically. The present is the time when 
the fall in receipts is most felt, and it is fair to the railway 
companies to say that this is partially attributable to the reduc- 
tions in tariffs, which they have made to meet the claims of the 
traders. Fitfully, as we have said, signs of improvement show 
themselves—in lead, in a large demand for steel rails, and 
in some other commodities, In time these will crystallise 
into better trade—better for the companies and the nation as a 
whole. 








LITHRATURE, 


Cours de Machines. Tome Premier. Hydraulique et Moteurs 
_Hydrauliques. Par M. Haton DE LA GOUPILLIERE. Paris: 
Dunod. 1886, 

Reavers of M. Haton de la Goupilliere’s excellent “'Traité 

des Mécanismes” will be glad that he has undertaken to 

write a still more ‘important treatise. The first volume, 
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now issued, has all the merits of the previous work; it is 
clear, methodical, well illustrated, and, as far as it goes, 


accurate, 

There is still wanting in English a single reasonably 
good text-book of Hydraulics. In German there are the 
very good treatises of Weisbach, Schefiler, Ruhlmann, and 
Hagen. In French there are the treatises of Phillips, 
Bresse, Collignon, and Graeff. The French treatises are 
strikingly similar in their merits and defects, They are 
systematic, and written with admirable clearness; but it 
must be confessed ‘that they not seldom evade the more 
serious difficulties of the science. French hydraulics is a 
science of an easy-going and unlaborious tendency, very 
neatly reasoned on assumptions, the unsatisfactory cha- 
racter of which is just hinted at in passing, or referred to 
in a foot-note. The French writer troubles himself and 
his reader very little with the more or less discordant 
experimental values of coefficients, the tabulation and 
discussion of which form so large and valuable a part of 
a German treatise. The result is that a student of French 
hydraulics will be apt to suppose that the science is much 
easier and more definite than, in fact, it is, and the results 
of calculation far more accurate than calculations of that 
kind can possibly be—unless, indeed, the use of the laws 
stated is supplemented by great judgment and experience 
in determining the numerical constants to be used. 

M. Haton de la Goupilliere follows very closely his 
French predecessors. His book is as lucid as ible, but 
it is also a little shallow. Here and there he has more 
dextrously evaded an erroneous assumption, and to a 
certain extent he has curtailed the investigation of now 
obsolete contrivances, The undershot water-wheel with 
flat radial floats, the “‘roue a cuve,” the “roue a cuillieres, 
and the “levier de Mannoury d’Ectot,” still occupy space 
which could be better used; but in introducing some 
account of accumulators, lifts, and hydraulic cranes, an 
advance on previous works is gained, even although they 
are treated in a purely descriptive way. 

One good feature of this treatise is, that somewhat 
copious references are given in foot-notes to authorities. 
Except, however, in the last section, on hydraulic machines, 
the references are almost exclusively to French authorities. 
It is not a very important matter, but we should like just 
to ask in passing, why, when French writers do break their 
usual rule of ignoring foreigners, they should almost more 
often than not mi ir names? Here in a few pages 
we find Weissbach, Roberton, Kutler (for aye, Se 
bridge (for Trowbridge), Josua Field, Hasties (for Hastie), 
Parson (for Parsons), Cornick (for Cormick), Thompson (for 
Thomson), Tweddel (for Tweddell). The English reader 
will not be much puzzled by “overshott” and “ under- 
shott,” but he must make what he can of the reference to 
“ Lowel and Hydraulics Experiments.” 

The first part of the treatise deals with ‘ Flow from 
Orifices,” ‘‘ Head Lost in Shock,” “ Flow in Pipes,” “Flow 
in Channels,” and “Gauging.” The theoretical treatment 
of large orifices is as isfactory as usual, and as the 
theory of flow over weirs cannot be reduced to satisfactory 
neatness, the author slides over it in a dextrous way, 
avoiding anything definite or practical. Francis’s and the 
later American experiments are not even referred to. 
Passing to the chapter on “ Flow in Pipes,” the account of 
fluid friction is fairly satisfactory; but Froude’s experi- 
ments are not referred to, and the resistance of pipes is 
too readily confused with simple viscosity. The author 
avoids some of the difficulties of the ordinary theory by 
assuming the principle that the resistance depends on the 
mean velocity. But then he is left with no explanation at 
all of D’Arcy’s form of the coefficient of friction. He 
leans to the use in the solution of problems of St. Venant’s 
equation— 


¢(u) = Au; 


but he has no knowledge of the later investigations of this 
form of the equation for the resistance, and does not indi- 
cate that the index varies for different surfaces. Even 
D’Arcy’s values of the coefficients are very imperfectly 
given. On the other hand, the theory of pipe distribution, 
when there are branch mains, is given somewhat more 
— than is usual. Flow in channels is also treated in 
a rather general way, except the usual French theory of 
varied motion, which is very clearly given. In the chapter 
on “Gauging” there is a useful account of some forms of 
water-meters which ought to be described in a treatise 
on hydraulics, but have been generally omitted. On the 
other hand, the account of ordinary gauging instruments 
—such as current meters and floats—is far too general and 
superficial to be of practical use. 

e should pity very much the practical engineer who 
attempted to determine the constants for a current meter 
with the help of the instructions under the heading, 
Tarraudage de appareils. As to the useful hook gauge, 
we have never seen it referred to in a French treatise. 
The second, and rather shorter part of the treatise, deals 
with hydraulic machines. To give fifty pages to water- 
wheels and thirty-five to turbines is not at all in accordance 
with the present relative importance of the two classes 
of motors. The account given of the curious hydromotor 
of Jagn, a long chain of canvas cones or parachutes, shows 
that modern inventions are not entirely ignored. In the 
chapter on turbines some modern American forms are 
described and figured. But the fundamental difference in 
the action of the water in pressure and impulse turbines is 
not referred to. Different modes of regulation are described, 
but the importance of this in relation to the efficiency of 
the turbine is not indicated, and the really essential differ- 
ences in the action of the regulators are not stated. 

Some forms of accumulator and hydraulic cranes and 
lifts are described, the differential accumulator not bein 
omitted. Canal lifts, including those at Anderton, an 
the very much larger one now under construction at Fonti- 
nettes, are briefly described. The Caligny lock, in which 
advantage is taken of the impulse of an oscillating fluid 
column, will be new to many readers. It is curious, how- 
ever, that amongst hydraulic machines, pumps of all kinds 
find no place, 





THE EDINBURGH INTERNATIONAL 
EXHIBITION. 


Havine completed a general survey of the Exhibition, | 
it is left for us to take up in detail, and as opportunity | 
offers, those exhibits which strike us as worthy of more 


| opens and ‘shuts the steam regulator valve, though, of 


course, the usual stop valve may be applied. The con- 
denser tube plates and tubes are of brass, and the latter 


| are packed with india-rubber packing rings. The engines 
are fitted with Chapman’s patent combined air and feed 


ump and hot well air extractor, as shown in section by 
igs. 3and 4. The air and feed pump is double-acting. 


special notice than can be given them in a general survey , The part A below the piston B is used as the air pump, and 
of the Exhibition as a whole, and to mention shortly | the part round the ram R and above the piston B is the 
those exhibits which have been placed subsequent to our | feed pump. The action of the part of the pump below 
first visits. This we propose doing in successive articles | the piston is on the up stroke to draw the water and air 
headed as above, or in separate notices, as convenience | from the condenser through the section valve C, and by 
suggests. The machinery section is rich in exhibits of | the down stroke to force it up through the valve D into 
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engines distinguished for one or another form of gear for 
controlling the admission of steam into the cylinders, and of 
securing variable expansion according to the amount of 
work to be ameek. 

Messrs. Hawthorns and Co., engineers and shipbuilders, 
of Leith, exhibit in motion at their stand a otek example 
of their special engines for yachts, line fishing vessels, &c., 
which we herewith describe and illustrate. The general 





PAUL'S COMPCUND MARINE. ENGINE—Fig. 6 


design of the engines will be seen from Figs. 1 and 2, 
. 488, The engines are compound surface-condensing. 
e high pressure cylinder is 9in., and the low-pressure 
cylinder 18in, diameter and stroke 12in. The slide valves 
are on the front of the cylinders, and are easily got at for 
examination. The valve gear, which gives better results 
than the ordinary link motion, is of the Hackworth type, 
having only one excentric to each engine. The levers and 
inclined bars are of cast steel, and all the working parts 
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CHAPMAN'S AIR AND FEED PUMP. 





have adjustable brasses. The engines are entirely con- 
trolled by one handle, which reverses the valve motion and 


the passage E; the water 
rising to the top of the 
division F falls into the 
pocket H. The branch K 
at the bottom of this pocket 
is connected by a cock to the 
suction branch L of the upper 
or feed action ; thus, by the 
down stroke of the piston the 
water from the pocket H is 
drawn through the valve M 
on the upper side of the 
piston B, then by the up 
stroke this water is forced up 
through the valve N to boiler. 
As the water falls into the 
pocket H on being delivered 
from the air-pump, the air is 
freed and passes by an open- 
ing in the back of the pump 
into the hot well P, thence 
through the discharge orrelief 
pipe S, and by a small branch 
pipe T toa suction valve U 
on the side of the circulating 
pump valve chest; it is then 
taken away by the action of 
this pump and discharged 
with the circulating water. 
There is a small cock and pi 
ii which connects the top of the 
ID TI feed action with the hot well, 
Hi i so that the vacuum may be 
: equal in each, thereby allow- 
: ing the water to flow into the 
Of | ay by its own gravitation. 
ig. 5 is an enlarged view of 
the end of the ram and piston 
B, showing the metallic pack- 
ing and the steel spring rings. 
The material and workman- 
ship of these engines is of the 
best description. Ten have 
been fit to line-fishing 
\ vessels, &c., and have proved 
Oo} thoroughly efficient. 
/ The exhibits of Messrs. M. 
y. Paul and Co., Dumbarton, 
already mentioned in our 
general survey of the ma- 
chinery section, include ex- 
amples of single - cylinder 
launch engines; also a pair 
of compound surface con- 
densing launch engines—all 
noteworthy on account of 
their being fitted with the 
patent single excentric valve 
gear, now receiving rather 
extended application in the 
engines turned out by this 
firm. Our illustration represents two double-cylin- 
der and one single-cylinder engines, that with the 
oval condenser, Fig. 7, being a pair of compound 
condensing screw engines, which are the duplicate, 
as regards arrangement, of those shown at Messrs. 
Paul and Co.’s stand, which have cylinders 7}in. and 15in. 
diameter by 8in. stroke. The engines, which are suitable 
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PAUL’S YACHT ENGINE—Fig. 7 


for a yacht. 50ft. long, are shown with air, circulating, 
feed, and bilge pumps complete, the feature of greatest 
interest, of course, being the excentric reversing gear. By 
means of this gear, the general arrangement of which may 
be gathered from our engine illustrations, but which is 
exhibited in more detail by Figs. 8,9,and 10. Engines can 
be reversed, or the cut-off varied, with only one excentric 
for two or three cylinders. — the arrangement is 
as followe:—The shaft end is bored out to fit a mandril, 
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MESSRS. HAWTHORNS AND CO., LEITH, ENGINEERS, 
(For description see page 487.) 

















} 





a | + rT 
Sem teom ewe em ea 





4 


sOnn Swain 














which is shifted outwards or inwards by the ordinary 
reversing lever or wheel and screw. This mandril carries 
on its inner end a steel vertical pin, which projects through 
ne slots in the shaft into diagonal slots cut in 
stee fitted on the top and bottom of the excentric 
eye, which bear upon the flat of the shaft when the excentric 
is moved across. The pressure of this vertical pin, which 
being actuated by the reversing handle and mandril, on 
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PAUL'S REVERSING GEAR, Fig. 8. 


the sides of the diagonal slots in the steel plates mentioned, 
causes these to move across the fiat of the shaft, carrying, 
of course, the excentric with them. The plates and excen- 
tric are prevented moving endways on the shaft 
washers and collars. From the general outline and 
similarity of the manual movement of the os thus 
roughly described, it would seem to those who look at it 

'y, to be identical with, or similar to, the common 








SCALE OF FEET 
spiral sleeve arrangement of single excentric reversing 
= his, however, is not so; the gear not only 
ing a reversing gear, but having the properties of 





















RUN NE 7 
STEAM 30 
REVOLUTIONS 82:5 
MEAN PRESSORE 656 LHP, €4 
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RUN NII 
STEAM 60 
REVOLUTIONS 59 
MEAN PRESSURE 35.7 1.4.P. 23 
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RUN N°O 
STEAM 75 
REVOLUTIONS 71 
MEAN PRESS. 44.8 1.4.P.36.5 
18° CRADE 















DIAGRAMS FROM PAUL'S ENGINE, Figs. II to 13. 
variable cut-off and uniform lead as perfect as in the 
best link motion arrangements. The excentric setting 





is correct not only for “full speed ahead” and 
“full speed astern” positions, but the lap and lead 
remain constant while the travel, and therefore the cut- 
off, varies, The means by which the single excentric 
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STEAM 65 
REVOLUTIONS 40 
AN PRESSURE 21.2 
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LIAGRAM FROM PAUL’S ENGINE, Fig. 14. 


controls the several valves of a two or three-cylinder 
engine are: the forward valve is coupled direct to the 
excentric strap by a link, and the after valve is worked 
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PAUL'S REVERSING GEAR, Fig. 9. 


of a shaft and the 
taken off the strap at right 
ment between — vi ” 

and strap. For three-cylinder engines having cranks 
set at 120 re the motion for the wyper shafts is taken 
from the strap at points 120 deg. apart from the afore- 


through the intervention 
motion for the same bein 
— to the point of attac 
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STERNES TWIST DRILL GRINDING ATTACHMENT 
FIC. 
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mentioned point of attachment, one shaft being carried in | by Messrs, Sterne and Co. to supply a cheaper apparatus 

front and one at back of engines. equally capable of performing the work accomplished 
The diagrams, Figs. 11, 12, 13, and 14, 488, are| by their well-known twist drill grinding machinery. 

taken from double-cylinder non-condensing paddle engines 

fitted with the single excentric reversing gear above 

noticed. From the diagrams it will be seen that the 


cut-off remains equal at different ranges, and the lead also, | 
though very high compression marks the early cut-off, a | 
compression’much too 


igh for paddle engine speed. 








-t-REVERSING HANDLE 






ING GEAR—Fig. 10 

- Messrs. L. Sterne and Co., of the Crown Ironworks, 
Glasgow, exhibit, amongst other of their well-known 

specialities, several examples of their tool grinding 

machines, some of which we illustrate. The engravin 

Figs. 1, 2, 3, p. 489, show a compact tool grinder, with twist 
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STERNE'’S TWIST DRILL GRINDING ATTACHMENT. 


This useful adjunct, which can be attached to any of the 
firm’s tool grinders, is adjustable in every direction, and 
grinds drills from jin. to 3in. diameter with perfect 
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PAUL’S SINGLE CYLINDER YACHT ENGINE—Fig. 16 


drill attachment in place. The machine has a patent con- 
solidated emery wheel 20in. diameter, 2}in. broad, and is 
— for grinding = all ripe 26 Rr of ba 
‘0 e the temper of the tools while being ground, a 
enpall- couteituyal cools is fitted, which delivers a constant 
supply of water to the emery wheel from a tank in the 
frame of the machine. The machine contains its own 
counter-gear with fast and loose pulleys and belt shifter, 
and is complete in every respect. e twist drill grinding 
attachment is a noteworthy feature, and has been design 





STERNE’S COMPOUND BUFFER SPRINGS--Figs. 4, 5 


accuracy. Fig.7 aboveillustrates a twist drill grinder which 
Messrs. Sterne have also on exhibition. It is constructed 
to grind drills mathematically true, both twist and flat, 





from fin. to 1}in. diameter, the emery wheel being 8}in. 
diameter by 1}in. broad, having a water supply as in the 
above case. Fig. 8 represents Messrs. Sterne’s No. 4 
emery tool grinder designed for joiners’, pattern-makers’, 





STERNE’S COMPOUND BUFFER SPRINGS—Fig. 6 
and general wood-workers’ use, fitted with six emery 


wheels 12in. diameter, four of which are assorted for 
‘ouges, moulding irons, &c., one with square face, 2in. 
Coat. for plane irons, chisels, &c., and one emery hone 








STERNE'S TWIST DRILL GRINDER—Fig. 7 


to replace Water of Ayr stone. This, like the other 
machine noticed, is thoroughly self-contained, ready to be 
put_down and driven from the running shaft of the shop. 
Amongst the other items shown by this firm are No. 2 


STERNE’S GENERAL PURPOSE TOOL GRINDER—Fig. 8 . 


universal grinder, improved saw sharpener, an assortment 
of spiral springs, volute springs, compound buffer and 
draw springs, including Sterne’s patent combined rubber: 
and steel belt buffer spring shown by the annexed. 
engravings, emery wheels, and the work they accomplish, 
also a case of fittings made in the new metal, “ Arguzoid,” 
with which the name of this firm is associated. 








THE BERLIN INDUSTRIAL NATIONAL EXHIBITION, which it is prc- 
posed to hold in 1888, is estimated to cost 8,000,000 marks. 
Of this sum it is calculated that 3,500,000 marks will be covered by 
receipts, while the city of Berlin has resolved to contribute 2,000,000 
marks, and it is not improbable that the remainder will be given 
by the Imperial Government. The Berlin correspondent the 

imes says an analysis of national opinion on the subject of the 

exhibition shows that the idea is decid favoured by 
the smaller class of producers—Mittel-und Kleini 
the great bulk of the bigger facturers—Grossind 
are as decidedly against it, 


ie—while 
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LETTERS TO THE EDITOR. 
(Continued from page 478.) 


THE BREAKAGE OF PISTONS, 

Srr,— From recent newspaper reports it appears that the break- 
ing of the pistons of marine engines is not a very unusual occur- 
rence, and one would naturally be led to infer that altho: h — 
said pistons might have been just strong enough for their 
daily work, that they did not possess a sufficient margin to red 
for unusual stresses, such as those caused by water in the cylinders. 
It would be very interesting and of much value to your readers if 
working drawings could be published of pistons which had failed, 
accompanied, of course, with a statement of the steam-pressure 
usually carried, and, if possible, the immediate cause of fracture. 
The name of the maker need not, of course, be given. 

London, June 3rd. M. R, 





ELECTRIC LIGHT ENGINES, 


Sir,—From your description of Messrs. Galloway's new electric 
lighting engines, in your issue ro the 28th ult., it might be 
inferred that the plan of oiling the -rod big ends had 
been devised by these gentlemen. ee ones Seeene engine 
we have used the central, or centrifugal, plan of oiling crank-pin 
bearings, and most engineers are aware that almost all of the many 
hundreds of high-speed engines which we have turned out during 
the past ten years have had the crank-pin and excentric sheaves 
oiled through the centre of the crank-shaft, exactly as now done by 
Messrs. Galloway, or by an equivalent arrangement in the shape 
of a centrifugal oiling ring secured to, or forming part of, the crank 
web, the oil dropping into the ring, passing to the centre, then to 
the surface of the crank-pin. 

So far as we know, these methods of oiling crank - 
nated with us. At all events, we can find no re me antici- 
pation. On the contrary, they have been —— copied in their 
various forms, and deseri as new devices. rola French frm, we 
showed the details of our engines to a member of a 
who informed us that he intended to buy engines. Shortly af 
wards an engine built by his firm with the erak-ahaft 
drilled up to admit oil to the bearings and excentric sheaves—all 
“specially devised,” of course. We could give many other 
examples, and we ‘have not much hesitation in saying that most 
of the oiling “‘ dodges” for high-speed engines which have been 
brought out from time to op pe nye 
pated in our drawing office. e need 
claim to the admirable sight feed oiler 
cylinders and valves, and ——- think that the 
the steam pipe of an engine 
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enn, and the revolutions 140 per minute. 
and three months this engine has run an a 
per diem. To-day the original machine 
the partings of the crank-pin and crank-shaft bearings, and if any 
attempt were made to adjust them, they would certainly be too 
disht, the engine running as smoothly as when first put down. 
Such a performance can only be secured by good design, good 
material, good work, and regular oiling. 
In matters other than oiling we alterations in Messrs. 
Galloway’s engines which confirm the correctness of our own 
Retaining the slipper guide, they have chosen the 


marine type of crosshead, in one with a. This plan | hea 


we — used. It makes a thorough job, and gives an 
If the forging is of really good steel, there can 
<a peutic clgatien i Eck tnctanines tran with the 


piston-rod; and we always aim at making the joints in a high- 

speed engine as few as possible, 

some ee part brasses, of which you o— buy 
in horizonal 


suspicious, ly necessary 
a heavy fiy-wheel ied cians tatoo onal These four wd ay ong 


are not — often badly fitted, but generally their design is 
bad, the side brasses have aepente no proper backing, and no 
proper provision is made to hold the joints firmly in place. All 


our long stroke horizontal engines have — but the 
sections when in place are held as firml: 

driven into a bored hole in a cast iron ~s They have flat seats 
and are backed with solid metal bearings over their whole surface. 
All this is rather different from the am ore used in cheap engines. 
The brasses cannot be altered except by withdrawing No 
inconvenience attends this plan, because, as we have shown, if the 
work is good and the surface right, adjustment is not wanted for 
= the brasses cannot tampered with by a stupid 
attendant. 

The speed adjustment which you describe as fitted to the weigh 
shaft of throttle valve on Messrs. Galloway’s engine, with its spiral 
resistance coil, wheel and worm, first appeared, we believe, on the 
Pickering governor, —_ is a very convenient 


appliance. 
We take the presen’ Ie + gpieere We. ie words about the 
——s of donde’ light hr 


the 
advantage of steady running =i oe kinds ‘of ~~ nine 
nonsense has been spoken and written about defects in li 
due to imperfect governing in steam engines. We are at a 
know what our electrical friends would paaeeotew tn 
had the steam engine, and more particularly th ortunate 
governor, not been at ised teaneeie anid chee of culation, 
and commission, and to cover their inexperience. It is a fact that 
an engine driving a dynamo with a crowd of incandescent lamps 
—, fixed requires a just as much as one of our 
a engines when w under a constant head, that is, not 
till something goes wrong, or a big change takes place in the 
mete hag | ane on circuit. The dynamo governs the engine to 
ee ee ee the pump. 
marine engineers do not use the governors with our 
only for ship lighting. With regard to arc 
stand for a few minutes in a public place to see 
carbon feeding mechanism ants a governor very badly, 


irregularities in ligh due to im 
by | beeline cant tien ool Gonad ty tb tick enteieted 
less trouble than 


engine ever put down to drive adynamo. 

We cannot admit that mill engines give good 
engines used in other branches of industry. The carefully compiled 
analysis of breakdowns published by Mr. Michael Longridge, of the 
Engine and Boiler Insurance Company, every year, gives most 
instructive evidence on this point, as we presume that most of the 
engines which fail belong to mills in Lancashire i 
Among mill owners, as among other steam users, 
men far seeing enough to look t 
machinery. Such men go to 

cxperienet, pay «Good Price, and secure phe pares 
no trouble skill and experience necessary to 
engines for electric lighting are not now and if buyers will | © 
allow for a margin of power beyond their or calculated 
sopeinementn, BOBO aah » pesos price, then go to 
an engineer who reputation to not to an engine-maker, 
and leave all details in his bi hands, they will be provided with engines 
which will run as well as the best mill engines ever produced. 

Outside of defects in the electrical department, the causes of 
engine failures have been obvious enough, The chief of these is 
over-driving ; cheap and badly-designed engines pet down too 
small, and driven at a which kills them ; well-designed and 
well-made engines put down too small, beca because the power is under- 
estima and driven At gps eee scientific aap + ay 
shows to be injudiciously high for smooth and permanent working. 
~ must Poa ly inferred from the foregoing statements nt Geri o 

any ty in making an engine run at very high speed 
perfect safety ; we merely mean that there is a speed for every 
engine, beyond which it may not be driven with impunity, We 


_ 


ve engines with 10in. cylinders running beautifully all day long, 
fally loaded, aes 450 oe ~ — — a they 
are specially to run properly up Me Ets ere we 
to put another 150 revolutions to the the conditions 
=— be altered, and very likely trouble would arise sooner or 
ter. 

We are glad to be able to acknowledge that during the aged two 
years electricians have shown great readiness to reduce the speeds 
of dynamos, so that direct driving can be satisfactorily resorted to 
in the multitude of cases in which installations such as Messrs, 
Galloway's would be quite inadmissible, owing to want of space, 
We must apologise for taking up so much of your valuable space, 

89, es London. J. AND H. GwYNnE, 

une 9th. 





THE STEPNEY BOILER EXPLOSION. 
Bad Boiler your issue of 4th inst. you comment on the “‘ East 
er Explosion.” I may inform you that the said explosion | °08t 
lace shortly after 10 o'clock, and not after dinner. The boiler 
a - boiler, 12ft. age A 5ft. diameter, with one aost 2ft. 9in. 


diameter. The le, was both 

to iron, apoing, 2m and thickness of rivets, thickness of plates gin., 
&e¢., but I that the front and back 2 peng were not 
sufficiently stayed by oe — nena which no doubt was 
intended to carry a but which does not exist. r= 
illustration, although very represents the wrong end of 

said boiler, as the Sort rat as _ plate is the back a 
thereby reversing your also. The safety valves, three in 
number, p ave net pelea Now, Sir, the front end of boiler was 
only got out of the débris on Thursday last, the 10th inst., show- 
ing that the said plate was blown out just below the gusset angle 


iron to the pt or about 18in., when a very curious reversion of 
position takes place, viz., that the plate from that fracture is forced 
inwards Shoat iit in. ta strip from both sides of the internal angle 


ody be ug- ower part of boiler. There were no longitudinal | 
athe but the flue was sufficiently strong without any cross tubes, 
aleegt I ny nes eee ree over the furnace 

been down on two last one Salen t Booman, 

1505, and otill seapaine Of okeah Mt Ges by 28a, deep. 

other comments are correct as to where the fracture took place, 

thinning of the plates, beginning on the seam of the vesnd i 

as also on the back plate seam, ran down to about 

and in one or two pen daylight was tobe aren through the 

plates. No doubt a great deal of leakage had been tho wid a 

considerable period, causing rapid corrosion, but a theory was set 

up by the pro ee Oe ee ee an 

way into ues from storm waters, &c., on four occasions, that 
niin aupent haan only. Even supposing such was 

a pe Sars es ee ee ee ae 

sion had, and I have modest bet’ going on for many 

years. The was never , no one knows 

its age; but I put it down at choot dhatemn $0 eighteen years old. 

I am informed that just previous to its bursting a pressure of 40 Ib. 

mans inch San oh thy Shldh & auth Mid, ond efter poles 


hours into the various details, I came to the conclusion that the boiler 


was not even in a workable condition. 

I wish now to draw your attention to a most important fact, viz., 
the inspection of steam boilers. I have written and advocated the 
same over thirty years as making it a necessity by Act of Parlia- 
ment that a special internal and external survey should be made at 
such times as may be thought fit according to the age and condition 
of such boiler or boilers, but suppose it never be done until 
some great Tom Noddy millowner, mineowner, &c., gets killed; 
then probably we might hear of some of his heirs working up 

ven and M.P.’s to bear on the subject; but 
in the mean time the mill hands and the British public may go to 
Hong Kong. Again, one little fact I will bring before your notice. 
There are factory inspectors to see that all working machinery and 
< my same are to be covered in, so that the operatives do not get 
fimbe, &c., endangered. So well so good; but the powder maga- 
zine, Seah aieeal undermine all this, is never thought of. 
Scores or hundreds of human beings may be blown into 


eternity and no one to blame. As the engineer ted to 
survey and report on this boiler explosion, I trust you see with 
me the importance of this subject. B. BARNARD. 


London, June 14th. 








THE ELBING HIGHLAND CANALS.* 
By — Von FRAGSTEIN. 

THIS system of canals, constructed betw the years 1844 and 
1860, connects the grou > lakes around “Mol and Preus- 
siche, Holland, at a height of about 328ft. above Baltic, with 
the D: Lake, flows the river Elbing, em itself 





into the Frische Haft, on the Gulf of Dantzic. ae whole 
of the canal navigation and branches is a mgg) ey = 
miles is artificial and the remainder lake and stream paper is 


— cipally a description of that 
usen and the Pinnau lakes, the distance 
10 miles from, and its waters at a level of 343ft. 9in. 
—104°8 metres—above, the lhe, en the canal was first con- 
structed, the water level'of the Pinnau Lake was lowered to the 
extent of 17ft. 5in., thereby reducing the difference in level between 
the two lakes to 326ft. 4in. Com oa gee yee paw 
the canal continues level for a length of 1 
2°17 miles rises a height of 45ft. 3in. This 
surmounted, in the first ingen, te 
been ‘abolished and replaced 

ing 4°66 miles the remaining eight of 281 ft. is attained by four 
inclined planes. 

The cost of original construction was £212,325 (4,246,500 marks) 
and if assuming it to have been spent entirely upon the ertitcal 
portion of the canal navigation, which is 28 miles in 
amount to £7583 per mile (94,376 marks per kilometre). Of this 


en of level was 


a ig anche ar ey Bianfacture 


id | be given by Mr. 


these lines is laid with a continuous through track of 10ft. din, 
gauge from the lower basin up to and over the summit, 

own into the bed of the upper basin. In addition there is laid, 
for about 130ft.—40 metres—at the commencement of the high: 
level and low-level inclines, secondary tracks, raised 1°25ft,—0-3g 
metre—above the main track, of wider gauge, ”12ft.—3°65 metres— 
in the former instance, and of narrower sore at, 6in.—in the 


latter case. These secon ae tracks have an axis 
identical with that of the and are for pomerving the 
——— position of the boat wagon homey entering or until leaving 
e water, 
The boat- n runs upon eight wheels, divided into two 
fore and aft; the diotanes eee the centres of two + 
is 29°85ft. stare are vocal Sus segues ob an Satins, They 


are 65ft, 7in. whi pe et -_ ve pete + b adag tons 
ora wagon, . 
oh fre wagaun upon the ith nchn together 52:0 tons, art 
rails weigh abou ; boat. 
wagons are in movement in opposite directions at one and the same 
time upon the up and down track. A rope is attached to each 
which is wound or unwound u a drum of 12ft, 4in. diame 
actuated at the fifth ss 
water-wheels. A third ee ee ee eed 
pags age a at th ated i 
thus eae ts earring the = me 
their have tilees, and to surmount the 
short rope ny | to the summit. A table is 
given ofthe lengthnof the main and differen 
ve inclines, and also the differences of level surmounted. The 
latter vary 41ft, 5in.—Neu Kussfeld—to 80ft. 4in. at Schon- 
feld. 6 ee oe a we 
at four of the inclines, of the turbine at the fifth incline, 
Each water-wheel is 27ft. 9in.—8°47 metres—outside » and 
a, Se. clear breadth, and under an effective fall of 21ft. 7in. is 
le of developing 68 horse a with a water supply of 37 


feet per second. works under an effective head 
of 26th. Sinn sl eeedie inet 140 revolutions per minute, 
with a eps velocity — lin, per The mean 

gr aed of the buckets is The water-supply pipe is 
3ft. ——— det of the — &c., are given, 
7 a are of galvanised charcoal-iron e back 


weight of diameter, and the traction a of ot iain. duaster? the 
t of wire rope at the fifth incline is and cost £200. 

total cost of the metal work at the five inclines, exclusive of 
gh ome b oS 





Railway tracks .. fen scuse) as oe, Se 
Rope pulleys and rollers Go ese se! oo) bo OW bo TRF 
Water do 00 (ee co ee cs es #0 oe ee 2183 
eee ee et See ee 
Total ee en ee ee a ey 
Owing to the small omits of water merieon Se soning the 
motors, and the plentiful sup smi might pee 
available 


able amount = runs to waste, which might be 
for various i purposes or electric 








CITY AND GUILDS OF LONDON INSTITUTE. 


Durinc the month of July the following courses of lectures and 
laboratory ction fi Sex todtenhenl tapalioes etl altars will bo held 
in the Institute's new in Exhibition-road:—(1) ‘‘ On Iron 
Bridge » with on some Materials 
Used in Construction,” by Professor W. C, Unwin, B.Sc., M.1.C.E, 
course will extend over two rom 10 till 5 daily, 
the Teaching of Chemistry Luisodtastory to ite sical Appi 
as PP 
peo Be 5 mob nr ‘ , Ph.D, 
extend over two weeks, daily, excepted, 
on Monday, July 5th. (3) On Experimental Physi 
oss Suge at Eaelin and other Schools,” by 
Professor W. ae gp ay This course will extend over two 
from 10 5 daily, Saturdays ex: 1, commencing on 


ith tions, Il be 
fn leather tanning pe yg for the Institute 
= Soe Monday, J uly 12th; Tuesday, July 13th; 
» July 16 16th; at 7.30 p.m. each day. 
@) Mr On Bilekwork course of four lectures will 
= i, faher teem Mr. John ms Slater, * PELE, examiner for the 
sa Theses on iden 7 in Pt si 
— > igehs Th aly 16th; Frida: al 
: ays y:  , bu... On the Technology m; daly 160s 
” four meg er be given wM: ; 
F. Cross, assisted by Mr. IT. ope Tasclan ul Sue 
Thoeeday Ju manufactures, on Tuesday, July ; 
y, July 22nd; Frida Say j at 7.90 pam. each da 
(i) “On Building iieterigks” -h geume of four lectures will 
W. G. Dent, F.C.S., F.LC., - 7 ieaien, July 
29th ; and Friday, July 
Measurements : 


a 


26th ; Tuesday, July ‘2th; Thursda: 1 
30th; at 7.30 p.m. each day. > 
lectures f~ - 


outlay £70,000 was expended on the four inclined planes, exclusive 

of the earthwork, which initer cost £27,000, or an average of A course of four | . ai Mae epeky There 
£24,250 for each incline, Tie tote + surmounted by these | M.A., F.R.S., on Monda gy ey urs- 
five locks and the four inclined p ft., the cost of dey, Tuly 29th; and F a EB... mae etch day. 
each foot of rise for the whole eet of ry amounted to | The various fees will be found in our ad 


esas — 00 The cost of maintenance of the whole 


system—including the lake portion—of canal and works between 
the years 1861 and 1875 er annually an outlay of £27 2s. 
ok ete the lake portion, and £120 4s, per mile for the artificial 


Tic seoetersattens 62 tis titi tained stene~0h New Kussfeld— 
in place of the five locks —. referred to, was completed in 
1881, bas ane Soe 2 See the embankment took place, 
and entailed a delay of two Snag before it could be finally brought 

into service. In the meantime, the traffic was carried on through 
- old locks. or together with the expenses 


to £45, incline is laid with 
Soule double rt tacky and hoy ange. ~ van te Suliniing ond 


the aged boats. The motive 
wer in aeuer nthe a case of of four original is obtained 
ceed the medium of a water-wheel, and in the ffth—or that 


recently constructed—by a oi, the in arrangement 
of -drum, ropes, and sheaves being the same in 
all instances. Sections are given, ter Bes wd the gradients upon the 
fifth incline, at which s difference in level varies from 
4ift. 5in. to 47ft. Gin. — ven the hi “| Pe ~ 
water of the lowieel, ” Ww same as 

Drausen Lake. prindpal gradient 1 is 1 in eae ses 


parallel lines of rail at the inclines, and 








* Proc, Inst, Civ. Eing. Abstract from “ Zeitschrift fir Bauwesen.” 











Bye a 

ing the recen un 

Czar: “It is in to note the great by the 
no 


Sebastops mg Se iteer aiees vate and , rota a 
former place uays 
sb cose The Sel ae ere 
recen' e Ozar, and w were 
Cohmann, Woe, are so far completed that will PEE goat for 
use this year. The cost of each of these will be £300,000, and the 
Russian Admiralty states that they are the first undertaking of the 
kind in which the actual cost has not exceeded the The 
which has been before the Admiralty some time carel-auding 
aavel pert hasbeen dinadoned, bee>-th San tian Goedel © 
of the Baltic Fleet. In connection with 
also be Dok mae that the Obrichoff Steel- ‘i 
d the Ishorscic iron-plate foundries have recently 


. 
i 
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WATER SUPPLY OF AMSTERDAM. 


In 1582 a Dutch engineer, Peter Morice, constructed the first 
waterworks for London by the erection of a water-wheel and 
pump under old London Bridge. In 1853 English engineers con- 
structed works for the supply of water in the city of terdam. 
{his supply was by means of a series of canals constructed in the 
dunes or sandhills adjacent to the borders of the North Sea 
beyond Haarlem, whence the water is pumped, after filtration, 
direct into the city, The Duin Water tschappij—Amsterdam 
Hill Water Company—was formed under the auspices of the late 
Mr. Leo Schuster as its first chairman, and has from time to time 
extended its works to keep pace with the growing demand for 
water. Owing to thé enormous increase in the requirements for 
manufacturing and sanitary purposes, a further and greatly ex- 
tended supply became necessary. The municipality therefore 

ted to the same company an exclusive concession for obtain- 
ing an additional supply of water from the river Vecht, a branch 
of the Rhine. One important condition, however, is attached to 
the concession, and that is that the water from the sandhills shall 
in future be reserved for domestic use, the new me a 
devoted to public and industrial purposes, thus constitu a dua: 


supply. 

The new works, which will be pegeile of supplying from the 
first a minimum quantity of 9,000,000 gals. per diem, were com- 
menced in August last year. They comprise the laying of a 48in. 
inlet conduit pipe, almost three miles in length, from the river Vecht 
to the site of the pumping and filtering station, which is within 
the new lines of fortifications now in course of comstruction by the 
Dutch military authorities. At this point the water will be lifted 
into depositing reservoirs, having a united yoo of 18,000,000 
ein Sled ve ine eghmaty lh sates aabgnmninne 
construction, desig: the engineers, the wa i 
a series of cov pure water reservoirs, From these ft will be 
pumped up a stand-pipe 232ft. in height, and conveyed thence 
through two lines of parallel mains, 27in. and 24in, in diameter 
respectively, into the city of Amsterdam, a distance of about 
seven miles. The opeaae system of supply will involve 
the laying of upwards of 120 miles of distributing pipes, includi: 
the difficult work of crossing under no fewer than one hund 


of the canals with which Amsterdam abounds, some of which | long, 


are of t+ width and depth. By the terms of the concession, 
the entire series of works has to be completed by the autumn 
of 1887, and no time has therefore been lost in carrying them out 
with the utmost promptitude and vigour, rs the 
difficulties met with owing to the treacherous character of the 
peaty subsoil so yg mig encountered in Holland, considerable 
progress has already been made. Messrs. John Aird and Sons are 
the contractors for the construction of the whole of the works, with 
the exception of the pipes, of which there are 25,000 tons, and the 
pumping engines, which are of 800-horse power. The contract for 
the pipes has been entrusted to the Staveley Iron and Coal Com- 
y, and that for the engines to Messrs. Easton and Anderson. 
hese we shall illustrate in an early impression. The engineers 
for the works are Messrs, Joseph Quick and Son, of Great George- 
street, Westminster. 








Tur Fioops or May, 1886.—At the meeting of the Meteoro- 
logical Society, on the 16th inst., a paper was read by Mr. F. 
Gaster and Mr. W. Marriott on the floods of May last. The 
month of May, 1886, will be long remembered for the heavy rains 
that ocew between the 11th and the 13th, and the fi they 
produced over the ager sed of the West and Midland Counties 
of England. In fact, at Worcester the flood was higher than any 
that have occurred there since 1770. On the 11th and 12th heavy 
rain fell over the East of Ireland, there “nag, Sang 3in, —— 
these two days at several places in Counties Down, Dublin, 
Wexford; the ayers reported a at Kilkeel, Coun 
Down. Over the other parts of the United Kingdom the rai 
on the 11th was under lin. Rain, however, commenced falli 
about noon on Tuesday over the Midland Counties, and contin’ 
with increasing intensity till Friday morning, the duration at most 
places being about 60 hours. The heaviest rainfall occurred in 
Shropshire, where over 6in, fell at several stations, while at Bur- 
warton as much as 709in. was recorded; the amounts for each 
day being 0°60in. on the 11th, 3°10in. on the 12th, and 3°39in. on 
the 13th. Very serious floods followed these heavy rains, At 
Shrewsbury the extreme height of the flood on the Severn was 
16ft., and at Worcester 17ft. lin. above the average summer level. 
At Ross the flood on the Wye was 14ft., at Nottingham the rise of 
the water in the Trent was ft., at Rotherham the flood was 
8ft. 5in., and in North-east Yorkshire the Derwent rose to nearly 
1lft. above summer level, These floods caused t a to 

roperty and loss of life. Bridges were washed away, railway 

rate suspended, and thousands of workmen thrown idle. In 
veral places the waterworks were flooded, and the towns’ water 
supply was consequently cut off. Mr. Gaster drew attention to the 
complex character of the pressure distribution during the time 
referred to, and showed how the region of maximum rainfall 
followed certain of the shallow depressions which appeared over 
the British Islands. He drew attention to the peculiarities of 
this t: of depression, showing how in many, if not in most 
annie rainfall was heaviest in their rear, and was brought by 
the easterly and not by the westerly wind. He also referred to 
some previous instances of heavy floods, in which similar atmo- 
— conditions prevailed, and explained how it was that, as 
the disturbance passed off, snow fell instead of rain, this in its 
turn being followed by severe cold, and in some cases frost. 

SHIPBUILDING AT STOCKHOLM.—At the Government dockyard 
at Stockholm more than 500 men are now employed, the — 
work in hand being the completion of the corvette Freja, unched 
at the Kockum Works last year, which is to be commissioned for 
sea very shortly; the armouring, &c., of the new first-class gun- 
boat Svea, launched at the Lindholmen Works last December, the 
heavy plates for which have been manufactured at Creusot; 
and the building of two first-class and two second-class torpedo- 
boats, to be delivered towards the end of the year. The Govern- 
ment have decided upon building a new first-class gunboat, the 
cost of which is estimated at £150,000, two more second-class 
torpedo-boats, at £5000 each, and one first-class one, to cost £7000, 
the latter being the amount saved in the building of two such 
vessels in 1884-85 in Sweden instead of England. For torpedoes, 
&c., £15,000 have been voted. The ordnance of the navy was 
augmented last year with four 45cm., eleven 12 cm., uediidins 
and four 38 mm. guns; and there are now in manufacture in 
Sweden and abroad for this service two 25 cm., four 15cm., eight 
12 cm., and nine 8 cm. guns, as well as six mitrailleuses. At the 
private yards equal activity prevails, one firm, for instance, having 
received an order from the Russian Government for ten steamers 
with shallow draught, and thirty steam launches, all to be used 
for the transport of soldiers and war material on lakes and rivers, 
Another works—the well-known Notala Engineering Works— 
recently secured the greatest order for machinery ever placed in 
Sweden, the contract for which was concluded in London, and for 
which tenders had been received from several leading Engli 
firms, The order covers the complete machinery for three large 
steamers now being built at Odessa by the Russian Navigating and 
Trading veer: ay, which built the ironcled Tschesma, recently 
launched by the Czar. The value of the order is"about £45,000, and 
the machinery is to be delivered in eight and a-half months. The 
Bergsund Engineering Works have also their hands full, more than 
500 men being now employed. The principal orders under execu- 
tion are two first-class torpedo-boats—referred to above—117ft. 
long and 12#ft. broad, built of thin galvanised steel plates for the 
Swedish Government, and a first-class twin-screw steel gunboat, 
206ft. long, 35ft. broad, and drawing 104ft. of water, with engines 
of 1300-horse power, to give her a of 13 knots, The vessel 
is to be delivered in the autumn complete, with the exception of 
her guns, which are being manufactured at the Russian Govern 
ment factory on the river Amoor, 
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THE NEW RACING SLOOP YACHT ATLANTIC. 


Tue yacht Atlantic was recently successfully launched from 
the shipyard of her builder, Mr. John Mumm, at the foot of Fifty- 
fifth-street, South Brooklyn. Her keel was laid in F last. 
The new clipper has been built after the designs of Ne pee *hilip 
Ellsworth by a syndicate of yachtsmen composed of prominent 
members of the Atlantic Yacht Club. Her length over all is 95ft. 
7in., and on the water line 84ft. Her extreme beam is 23ft. 2in. 
The hold ig 104ft deep, and the draught of water 8}ft. In cross 
section her lines are full’ and well rounded, the angle at the keel 
being noticeably blunt. The characteristic feature in the construc- 
tion of the yacht is the extreme lightness of the materials em- 
ployed. The frame is made of oak and black larch, and the ceiling 
of Oregon pine. Her clamps are of yellow pine. Her outside 
planking is of Oregon pine, with the exception of the three upper 
strakes, and is 2hin. in thickness. Many of these planks have been 
cut from mast stuff, and are 50ft. to 60ft. long. In the interior, 
metal knees made of cast steel, 4in. by 1}in., are used to resist the 
racking strain of her spars. Wooden hanging knees on each side 
support the strains on her deck. A shelf sa pew pine run’ 
round her side and under her beam ends will meet the torsio 
strains brought to bear upon herframe. At the time of the launch 
she had only her bowsprit in, and had a mean ht of 6ft. 4in.; 
34 tons of lead form the ballast on her keel. The casting and 
handling of this immense piece was a matter of some difficulty, but 
_ + ly accomplished by building a mould direct] 

er timbers. 


ly under 
45 tons. The lively interest excited in ay 2 matters by last 


P by 

It is estimated that the total ballast will be about 
summer’s internati race was shown by the large crowds that 
have watched her evolution and were on hand at the christening. 
Much admiration was expressed for the graceful lines, and particu- 
larly for her light flotation. Her sail power will be very large. 
The mainmast is 50ft., with a gaff of 47ft. and a boom of 76ft. 6in. 
Her suit of er numbers fifteen. They have been speciall, 
woven for the Atlantic, and vary in weight from the heaviest duc! 
to the lightest cotton drillings. The spread of the mainsail is 
4000 square feet, and that of the large jib 1150ft. The club topsail 
adds t. to her sail area, and the balloon jib topsail, intended 
for gentle breezes, 4180 square feet. Her spinnaker boom is 72ft. 
, and carries a sail of 4400 square feet. 

Such are the main dimensions and features of New York’s repre- 
sentative clipper yacht. She is to all appearances a thorough-going 
racer, and has been built for work. The of her existence 
is the defence of the America’s cup, for which the British cutter 
Galatea is now the avowed competitor. Whether the Atlantic will 
fulfil her mission, and win the honourable office of defending the 
cup, will be determined by the preliminary races between the four 
competitive American clippers, the Puritan, Priscilla, Mayflower, 
and Atlantic. Each boat has its champions, but they are all so 
admirable that the most experienced yachtsmen hesitate to express 
any opinion about the result of the forthcoming trials, The success 
of the Puritan has made the superiority of the centreboard over 
the cutter a foregone conclusion in the minds of nearly all American 
yacht owners. This confidence has made the interest in the 
national contest much more lively at present than in the real contest 
between the American champion and the British challenger. 
Apparently, everything possible has been done to make the suc- 
cessful clipper, whichever she may be, a worthy representative of 
the most advanced principles of American yacht building.—Scien- 
tific American. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


IRon uction is this week down at the minimum, a fact which 
is rather matter for congratulation, considering the over-abundant 
supplies with which the market has lately had to deal. Most of 
the finished ironworks have been idle all this week in consequence 
of the holidays, while the few that have done anything have not 
run more than the last three days. No pressure for deliveries is 
being put upon ironmasters, and there has been no inducement for 
them to attempt to foreshorten the holidays. On the con 4 
specifications are very difficult to get in since consumers are only 
to take supplies, 

ose firms will be the earliest to resume tions who receive 
much of their custom from the colonies and other shi markets. 
Prominent among those are certain of the thin sheet and tin-plate 
makers, Orders are reaching those concerns bri m Australia, 
the United States, Canada, y, France, Italy, and the West 
Indies, and the result is that more is doing by such concerns than 
by many others. Prices in this branch are stronger upon the week 
in ange cory of the firmer condition of the tin market. 
Thin sheets, the manufacture of Messrs. E. P. and W. Baldwin, 
are named by that firm, for sheets up to 20 gauge, as follows :— 
**Shield” brand, £9; “‘ Severn,” £10; “ win, Wilden,” £11; 
double best, £12; treble best, £13; charcoal, £15 10s.; best char- 
coal, £18 10s.; and double best charcoal, £20 10s. per ton. Sheets 
of 21 to 24 gauge are quoted 30s. above singles, and sheets of 25 to 
27 gauge 30s. above doubles. Tin-plates the firm quote: ‘‘ Wilden” 
charcoal brand, 20s. per box for I.C. qualities; ‘‘ Unicorn” char- 
coal brand, 19s.; ‘Arley Crown” tin, 18s.; and “Stour” coke, 17s. 

Messrs. John Knight and Co. quote working-up sheets £10 10s.; 
soft steel sheets, £12 10s.; and chivenel sheets, £19 10s. Doubles 
are 30s. extra, and lattens 60s. extra, Crown bars they quote 
£7 10s.; plough bars, £9 10s.; angles up to 3hin., £7; and charcoal 
bars, £15 10s. Tin-plates the same firm quote: Charcoal I.C., 233. 
per box, Liverpool ; and coke sorts, 19s. 6d. 

Messrs. Crowther Brothers and Co., of the Stour Vale Works, 

ice their Vale sheets at £10 10s.; S.B. brand, £11; best best, 

12; and treble best, £13; semi-charcoal, £14; charcoal, £15; and 
best ditto, £16 10s. Their steel sheets vary from £11 to £12 10s., 
and on to £13 10s., according to quality. 

Blaek sheets for galvanising and merchant purposes are not 
active, still a few of the makers are very busy. The entry of new 
firms into the galvanised sheet trade is still a matter of consider- 
able discussion, Australian orders in particular will be matter of 
keen competition. If only the Australian market were in a 
healthy condition there should be plenty of room for the laying 
down of additional galvanising vats and sheet rolling mills in this 
district, since the consumption of galvanised iron will go on 

ly increasing. But at the present time the Australian market 
is flooded with goods on consignment. 

Galvanised ted sheets rolled at the Lion Galvanising 
Works of Messrs. Morewood are quoted :—‘ Red Star” brand, 
18 to 20B.G., £10 10s.; 24g., £10 15s.; 26g., £12 5s.; 28g., 
£13 5s., and 30g., £15 58. per ton. The “Lion” brand is £11, 
£11 5s,, £12 15s., £13 15s., and £15 15s. per ton, according to 
gauge. The ‘‘ Wheatsheaf” brand of flat sheets, packed in cases, 
is £13 for 20g., £13 10s. for 24g., £15 10s. for 26 g., and £16 10s. 

“Woodford Crown” brand is £14 10s., £15, £16, 
and £18 respectively; while the ‘‘ Anchor” brand of flat tinned 
sheets in cases is £17, £18, £20, and £21, according to gauge. 

Concerning bars and other small merchant sections, it is to be 
reported that in shoe and tire bars of the best qualities there is a 
fair demand, and rivet iron is also showing a slight improvement. 
Angle, tee, and channel bars are in fair request for the home trade, 
especially the heavy sections for constructive work; girder bars 
fon a pares -— hr. hot account. Business in 

oops shows no change. ers for tube strips are slightly better. 
Stall ceil. etles wednene to quiet Gemenned, poured 

At one or two of the chief bar works substantial orders are on 
hand from Australian buyers, as also a good sprinkling of orders 
from America. Welsh iron is being delivered at Staff ire chain 
works at, in some cases, prices below £4 12s, 6d. per ton for bars, 
notwithstanding the freightage charges, Marked bars of natixe 








manufacture are mostly gated at £7; second-class branded sorts, 
£6; and common, £5 5s. down to £4 15s. per ton. } 
present prices of the ‘‘ Mitre” brand of marked iron are 
tood to be—rounds, flats, or squares, £6 15s. per ton ; strips; 
from 2}in. to 6in. broad, and not thinner than 14 w.g., £7 5s.; 
sheets, singles, £7 15s.; doubles, £8 10s.; and lattens, a 10s.; 


angles, not 8in., 
plating bars, £7 5s. AW ury 
the same firm are £1 per ton less than ‘‘ Mitre.” 

The demand for Bessemer and steel of similar temper in the 
form of bars, blooms, billets, and slabs, aeup well, and buyers 
never had a better unity of purchasing to advantage. 
Orders, however, are » purchasers declining to buy forward, 
and the business does not, therefore, figure into a very large total. 
Welsh makers are still wre em new at rates which no other 
district can beat. Bessemer b 
£4 7s. 6d. to £4 10s. for ordinary sizes, while other sizes of slabs, 
flats, and bars range from £5 2s. 6d. up to £5 10s. 

In the pig iron trade the recent considerable buying seems for 
the present to have mostly satisfied buyers’ requirements, and pur- 
chasing operations are this week ded. There are, however, 
further buyers in the market, who may be induced to operate 
shortly if they can make their own terms. Good Derbyshire are 
still quoted at 34s. to 35s. at stations, Lincolnshires about 38s., 
and good hematites at an average of 52s.6d. Some hematites, 
however, touch a minimum of 50s., and on the other hand, for the 
Ulverstone hematites 54s. is demanded. Native pigs show little 
change on the basis of 52s. 6d. to 55s. for hot air all-mine ; 35s. to 
| ‘or part-mines ; 32s. 6d. for foundry, and 27s. 6d. to 30s. for 

orge. 

Some of the engineers and machinists a moderately good 
lot of foreign orders, and there is an active inquiry for dynamo 
machines and electrical appliances. 

Bridge builders note with eatisfaction that the Indian Midland 
Railway Company is in the market for the steel and ironwork for 
bridges of 60ft. to 40ft. clear span, and also for bridges of 20ft. and 
40ft. span, with a supply of railway wheels and axles, hydraulic 
jacks, and other manufactures. Wheels and axles are also needed 
by the Indian State Railways. Railway carriage builders are 
receiving accessions to the work previously in hand slowly yet 
steadily. It is hoped that the contract offered for his Highness 
the Nizam’s railway for the iron underframes and ironwork for the 
—— of 100 goods wagons, and other carriages, may come to this 


Iron pipe-founders are not busy, and they still i a good 
deal of competition from founders in other parts of the kingdom. 
A couple of contracts just now on the market are likely to be 
sharply contested. One is for a supply of about 16,500 yards of 
water mains, varying from 3in, to 5in. in diameter, to the corpo- 
rate authorities at Wakefield, and the other is for 140 tons of 12in. 
pipes needed by the Corporation of Cork. 

Orders for cultivating and edge tools, on export account, k 
up remarkably well, and some firms who recently were very slac! 
are now well engaged. 

rmany and some other of the continental countries are, to an 
increasing extent, becoming large manufacturers of all descriptions 
of locks. Illustration of this circumstance is found in the heavy 
quantities of pressed iron key-blanks, of large size, which continue 
to be sent from Willenhall to Germany, where they are finished 
and used up by the continental makers. The establishmen* in the 
Birmingham district, and ee of the kingdom, of German 
merchant houses, has undoubtedly much assi in bringing Ger- 
man and French manufactures to the front. 

A magnificent exhibit has just been dispatched to the Liverpool 
Exhibition by Messrs. Edwards and Sons, of the Griffin Works, 
Wolverhampton. The show is a very large one, and contains an 
immense variety of highly finished edge tools and other articles. 
The centre-piece—a star—is surrounded by nicely polished adzes, 
axes, trowels, hatchets, pickaxes, railway beaters, spades, shovels, 
hammers, drills; hoes, and other tools applicable for use in almost 
every branch o¢ industry, and peculiar to the requi nts of covery 
country in the world. Amongst the spades is one lately patented 
by the proprietors, the improvement being in the adjustment of a 
new steel tread. There is also shown a quantity of the best Crown 
brand. horse-shoes, of which the firm were the origi makers, 
together with a small case of polished fancy shoes, and a variety of 
finished plates for all classes of horses. 

The establishment in Bromsgrove of a co-operative nail warehouse 
is, the operatives confidently believe, an accomplished fact. Th 
have made arrangements as to the number of shares to be issued, 
and how the money will be banked, but there, apparently, the 
matter will end. Shares of £1 each, to be paid in subscriptions of 
3d. a week, do not afford very brilliant prospects to the promoters. 
Meetings wil! shortly be held, when addresses on the subject will be 
delivered, and the association enrolled. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester,—Whitsuntide is so altogther a holiday season in 
this district that there is almost a complete cessation of business 
for nearly the whole of the week. At the engineering and the iron- 
works and ui the collieries in the neighbourhood of Manchester 
there is ae ew a full week’s suspension of operations, and as 
regards business, although the usual Change meetings are held on 
the Tuesday, they are little more than nominal markets, and for 
the remainder of the week no further attempt is made. 

With only a thin attendance on the Manchester iron market on 
Tuesday, and with little or nothing doing to afford any actual test 
of values, prices can only be said to remain nominally unchanged. 
There is, however, so much low-priced iron being pressed for sale 
here, that anything like a really firm tone is impossible except 
where makers are prepared to stand absolutely out of the market, 
unless they 2an get the prices they ask. Although the firmer tone 
reported from Glasgow and Middlesbrough would seem to indicate 
a belief in the iron centres of Scotland and the North of England 
that prices have touched their lowest point, the tone in this market 
continues quite as weak as ever. For Lancashire pig iron makers 
quote 37s. 6d., and for one or two Lincolnshire brands 36s. 6d., 
less 24, delivered equal to Manchester ; but these figures do not at 
all represent the actual ing prices in the market. There is 
plenty of iron to be bought at considerably less money, and in some 
of the district brands there are sellers at 2s. 6d. to 3s. per ton under 
the prices above quoted. 

For manufactured iron there is still only a wretchedly poor 
demand, and although prices have got down toa point at which 
any possible margin for a concession has long since disappeared, 
the necessity for securing orders is, in some instances, so pressing, 
that where anything like a favourable specification for prompt 
delivery is to got, there are sellers who are pre’ to cut- 
below the minimum current rates. Delivered into the Manchester 
district the average quoted prices remain at about £4 17s, 6d. to 
£5 per ton for bars, £5 7s, 6d. to £5 10s. for hoops, and about. 
£6 10s, per ton for sheets. 

In the engineering trades works enter upon the holidays with: 
but very poor prospects for the future when operations are resumed. 
The returns of the workmen’s organisations, it is true, would still 
seem to indicate a slightly better state of things so far as employ- 
ment is concerned, and for the past month they are again of a. 
more favourable character as regards the number of men who are 
actually in receipt of ‘out-of-work support. The report of the 
Steam Engine Makers’ Society is again encouraging in its tone, 
and the statements from the various districts are more cheerful as 
to the employment of its members. There is still no tangible sign. 
of improvement in the district trade reports, and it would be diffi- 
cult to point out where trade can be said to be actually any better, 
but the number of unemployed again shows a slight decrease. Of 
much the same c! are the reports received from the various 
branches of the Amalgamated Society of Engineers; the returne 


s and billets may be had here at ~ 
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continue to show a decrease in the number of members on the 
in receipt of out-of-work support, and in the Manchester 


ment are, however, 


Although it may be true rer jast at present there are not quite so | indiff 


many men out of work, those that are kept in it are for 

the most part only going on short time, and, as a ma‘ 
the amount of wages that the men are actually 

decrease rather than the increase ; Fae pee yo tang ny te sd 

which were recently made, is considerab less than it was at 

this time ey Most of the ve hesitated about 
Samn, heshenin hele hanes hans hedhnn fenheibes thaeaes 

but this hope is getting fainter and fainter. Locomotive builders 

y are only very indifferently employed. In some cases 

they are on short time, and there is no new work of 


ional cases where they have orders which will carry 


very far ahead. In hea ceasahiieinenen 
ty many new orders 


about steadily empl 
coming in. e builders are in most cases badly off for work. 
Amongst cotton machinists trade is only very moderate, and what 


prospects they have are chiefi: connection with 
orders. Taking the engineering trad ~ seal diaeeahthoontiec for 
ie ante hs quate present, is very 


raging. 

I understand there has been some sort of a movement amongst 
the men employed at the Lancashire and Yorkshire Railway 
motive shops to secure, if possible, a return of the 10 per cent. 

which was taken off their wages a short time back. The men were 
requested to work overtime, and this being against the decision 
come to when the reduction in wages was made, that no overtime 
should be worked at the reduced rate of 
and by a large majority it was decided not 
requested by the company unless the 10 7 
wages were returned. As a counter move 
the company has notices that after 
will be put on on five ae a week. 

Messrs. W. y and Co., of the Albion Works, Salford, 
have a teat whe for the use of the South —— Govern- 
ment ment, a wire tester on an impro inci 

swentaliy deteoa Dagar W. H. Bailey. The tensile scnetat |S 
oe ly line teen by means of a 
mercury, and when the wire breaks a back-pressure valve preven’ 
the return of the mercury, so that the breaking strength of the wire 
is thus exactly indicated. There is also a attachment 
used with the machine which indicates on metallic paper the elon- 
gation of the wire before the maximum breaking strain e wire 
is reached. The arrangements of the machine are so simple that 
levers and springs are entirely dispensed with. 

In the coal trade there has been a little extra pressure, just prior 
to the holidays, to secure extra me ay in es of the oa 
pee 5 of the pits, but this has 

for the last two or three days there has been 
doing. Prices are without quotable alteration, but with lately no excep- 
tion of a firm tone which is maintained in some classes of engine 
fuel, the general tendency is in the direction of weakness, especially 
in the common classes of round coal, which are pressed for sale in 
quantities at excessively low figures. At the pit mouth best coal 
averages 8s. 6d.; seconds, 7s. to 7s. 6d.; common coal, 4s. 9d. to 
5s. 3d.; burgy, 4s. 3d. to 4s. 9d.; best slack, 3s. 9d. to 4s. 3d.; and 
common sorts, 2s. 6d. to 3s. per ton. 

For shipment there has been only a very poor demand, and steam 

e argh level, Liverpool, i is 


coal delivered at the Garston Docks or 
to be got as low as 6s. 6d. to 6s. 9d. per ton. 

Barrow.—There is no alteration on note in the condition of the 
hematite pig iron trade of this district, and the holiday season has 
not in apy aw.is tended to bring about any improvement in the 
general com ition. i 
eg ae mi ed steadily maintained, and some good 
orders are expected from these quarters. Although it is question- 
able yet whether they can be secured at the prices which are now 
current, and which makers and sellers alike are firm in maintain- 
ing, 42s. per ton for pig iron of mixed Bessemer numbers is still 
the quotation, 41s. for No. 3 forge and foundry iron net at works, 
prompt delivery. The orders held by makers are comparatively 
numerous, and it is probable they will furnish employment for 
three months. Stocks are rather less than they have been, and a 
further reduction may be expected. The steel trade shows no new 
feature. Orders are co to hand from America and the Conti- 
nent, and also from home buyers, but Gant is a disinclination 
the of buyers to place their orders unless easier terms 
can given, and these, makers are firm at present in 
ing. The rail mills are , and the tin-plate bar 
are fully employed. The inquiry for the latter is strong 
vigorous, and a much fuller business could be done if makers 
increased facilities of arg = The work in the hands of 
makers represents emp! ent for three or more months at the 
rate of 1000 tons per week. There is a steady business in the wire 
trade. Shipbuilders are still on the Aeon 4 for ~ _ 
only a few are offering. There is great open space 
the yards of the various builders, and this is likely to be inerensed 
soon if new orders do not come in. The work of rigging the 


steamer Orizaba at nee & geoeee satisfactorily, and the 
boilers and engines are being ted, with the steamer 


us 


a meeting was held, 


rt 


fH 


EE 


fs 


being ready to go on her station in the course of a 
months, A sister steamer of equal is also building at the 
same yard. eers are very aie the only department in 


which there is any activity is the marine department, and the 
briskness here observable is only of a temporary character. Iron 
ore quiet. Coal and coke steady. Shipping very busily employed 
on metal exports, 








THE SHEFFIELD DISTRICT, 


(From our own Correspondent.) 

THE official return of the quantity of coal sent by rail and water 
to Hull for the month of May shows a marked increase from the 
Yorkshire collieries, largely due to the — i from 
Wombwell, Mexbro’, Wath, Rotherham, and In May 
the tonnage was was nearly double that forwarded i vant rs the o 
ing month of 1885. 
coal traffic. Last month 


against 
,088 tons in May, 1885, wing of 60,616 tons. 
The quantity sent rah the. five months of the present year 
is 490,392 tons, against 429,664 tons in the first five months 
of 1885. The exports —_— hnegety, tooee increased, chiefly to North 
Russia and Germany, the t 
tons, against 23,633 tons for bg 1885. hich 
was nil last year owing to the strike, last month f 13,160 
tons; Manvers Main is next with 11,064 tons, against 416 last year. 
Carlton Main, on the Hull and Barnsley route, shows a 
of 4896, against nothing last year. Kiveton Park 
Mitchell Main, 1400 tons; 


tons; Kilnhurst, to 1968 from 4256. West Riding 

collieries have not done so well as in May of 1885. 

Pr amy reports continue to reach me of the condition of 
iron 


that a large and iron company intended to cease making 
for atime is not true. Though the com hee ouathy sosttinal 
production it has ro intention of ing the stroj.g measure 





advoca‘ several ironmasters, to oe the supply down to the 
loved of the deman d. While the make in this district continues to 


brisk, particu, 
her qualities 


» it is 
pretty evident from the price per ton that a welght of the 
_ eee ree anno sent across 

tlantic. The home demand continues very dull, the Midland 
Gutciots being ean Ben, ence to the reports made by 


various good houses. 
Messrs. Newton, Chambers, and Co., Thorncliffe Ironworks, 
= in the pro- 
uction of wages. 


The foreign demand for steel continues to be fair! 
larly for the United States markets. Though the 


are freely ord by several makers for 


have found it necessary to ask the moulders 
duction of hot — pipe Suemeaet tee to grant a 


eleventh hour through the Committee stage, and was reported to 
the House for th e third reading. Sanction ven to bhicd 
cent. out of sapteal during construction, the which 
Ssamstenl in the ou of the tena totes omeenied eth, 

Mr. Frederick Herbert, who has taught with satisf: results 
the ee class at ~— School of Art, yh been 
appointed to th a of wor! 8. 
Jordan and Sons, Newport, Mon. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BusIngss in Cleveland pig iron was almost at a standstill at the 
beginning of the week owing to the alegre oo holidays, and the 
market was postponed from Tuesda y morning. 
Inquiries have been more numerous 0! late p ieng for months past, 
but the quantity of iron sold bas not been large. ers seem to 
be holding back now that they think there is a chance of a rise in 
prices. Merchants ask 29s. 6d. per ton for No. 3 G.M.B. for 
prompt delivery, which is 14d. per ton more than the price last 
week. For delivery to the end of August they ask 6d. per ton 
more, Makers are not pressing their iron on the market jase now. 


They decline to quote for forward delivery, and will not take less | 8904 


than 30s. per ton for immediate delivery. There is not much 
ee re ree and stand at 28s. 6d. to 
per ton. 

Warrants are more firmly held, holders thinking there is a 
reasonable prospect of making a little profit on them. The usual 
Price is 293. 9d. per ton. 

Finished iron is in no better demand, and there is no likelihood 
that any of the idle works will be re-opened for some time to come. 
_oy uo! 

The directors of the Darlington Steel and Iron Company have 
just issued theirannual report. They state that they have erected 
a steel sleeper-n plant within the works, and 
in operation since ty ay ong dha Fe pay Sse 
amounts to £8355 7s. 6d., which is to be disposed of as follows:— 
Dividend on 7 per cent. preference shares, £3266 18s.; carried to 
reserve account, £3000; carried forward to next year’s account, | — 
£2088 9s. 6d. 

The Middlesbrough Corpora‘ ating. Cneaeh their Streets 
oe, have desided tf ipa t e pone Sota: ca 
streets, and to employ for that p as many as of the 
uaa Snssellie Someual lie hip he dicing of tee aheammani. ae sg 
will be a great boon Sp Seo pee Slows and ats Caeves See " 

A large and of the export trade 
hese are almost always sailing 


of the 
to be wondered at that 
coal is conveyed abroad very cheaply, an: that British owners find 
it ever more and more difficalt to compete, 
The funeral of the late Mr. Edward Williams took at 


— churchyard, near h, on aarmage & ternoon 
There was a very ye Be gs attendance. 

brough Corporation, of which the deceased gentlemen was alder- 

man, ex-mayor, and chairman of the wa' committee, several 


several other public bodies were ted. The Iron and Steel 
Institute, the Institution of Civil Engineers, the Institution of 
Mechanical i ’ Associati the Iron 


the Cleveland Institution of Engineers, 
e tu’ 
of he took acti - had swtlead = 

which he an ve ves t. 
Senne guafieanen enans oven fosss Bovth Wales toattend the Renenal 
Mr. Williams wae only in bis Olt year, and his lose will be deeply 
felt far beyond the precincts of his family circle, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Suan dae hoon 0 Saltus Casting ta teagiploce tants. Towards 
the close of last week it was @ good business had been 


Sel ied Co.’s stores. 
Business was done in the warrant market on Friday at 38s, 11d. 


There was no on Whit ' 











+ terra gg Sno © Svan, Ge onl Wins Chto, at 


th, 46s. and 

Some fair sales of pematite pigs have been made within the last 
few days to Scotch steel makers. There has of late been a material 
reduction in the output of hematite, but where some firms are not 
requiring all the production, others are finding it necessary to 
Re 1 goods fi 

e past week’s shipments o! and stee rom G 

included locomotives to the value of £12,000 to Bombay bay and 0 


to Calcutta ; machinery, £2200 ; — 
£731; steel £5700 ; iron ae eg 
, of which 800 represented bars, and boilers for for 


Bombay, and £7580 plates, angles, pipes, and tubes, for Italy. 
Pe has been a marked activity in sie shipping’ department of 
the coal trade in the past week, the Nery ~ ed being, 
at Glasgow, 29,880 tons ; Greenock, 441; 0, 833 ; Irvine, 
2975; Troon, 7240; Burntisland, 5,506 ; ; Grange. 
mouth, 13, 000 ; and Bo'ness, B29. Moses “complain 
much of the very low prices that prevail, and they do not at present 
see any chance of an improvement. 


Recently the firm wage lists in other depart- In consequence of continued low prices, coalmasters are obliged 
saunta cad & ineet anthighas anticipated that pe pena request will lead | to make further reductions in the colliers’ es. Notice of a 10 
ge ms 1 Killarnagh Saturday morning, a ey Memeay rg d it Pie thought the Wp 6 amy a 
» near » on m in the Ww an t t the reduction will 
ey ry oa were on a scaffold which was | become general. At the the Coltness Iron 
tinental let down the cu shaft to ready for the workmen to | Company, in Fifeshire, the reductions intimated are stated at from 
Seek Wrictine the nial The stage, Det enh meme pec? lemage | 12 to 15 per cent., brin down the ave earnings to 2s. 6d. a 
was Lift, Gin, diameter. When it had been lo day. The case of these miners was und tes es tion of the 
yards the crab got out of gear, causing the men at the | Wages Committee of the Fife an: ? Associa- 
to lose all control over the machine, and the stage, with | tion, when the men were ad to resist the reduction, and give 
Sakae mana Senge 6 Sa e Se aa Se notice to leave their work in the course of a fortnight. 
it was stopped by some rails which stretched across shaft.| The miners of the Hamilton district—which is almost the only 
When the stage was pte on the wire aa be, weighing 15 cwt., | place where a Union exists in the West of — a A 
broke from the drum and fell on the top of ortunate men, | mass meeting on Monday to consider the wages’ question. Thi 
who when taken up were quite dead. were in favour of restriction as a means of erreating the fallin 
The Dore and ley Say Ste gach of en eeieanneneet wages; but there is almost no chance of their views being carried 
from the wreck of the Session. It was positively at the | into practical effect. 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

Ir may fairly be assumed that the coal trade is better. The 
exports, instance, are maintained, and new companies are being 
floated. The Llantwit rote , which has dle for nearly 
twelve nae is to be started by a new ey yO and the ma 
ment by Mr. G. Jenkins. I have hopes too of the Crumlin V: 
collieries, especially now that house coal is showing better * saan 
Prices are a trifle more stiff in most varieties. o. 3 Rhondda 

commands 8s. 6d., secon kinds of Rbondda coal range from 
pe 6d. Steam coal may be had, according to quality, from 7s. 6d., 

best small steam at 5s. 

ae | am sorry to note, however, a falling off in the French coal 
exports from Swansea. To other destinations a fair average 1 
been maintained, and the whole total for last week from pu fo 
was slightly over 26,000 tons, Africa, South America, and 
being the largest buyers. 

That the coal le has through extreme depression is a 
fact that statistics will endorse in the most unmistakeable manner. 
Take the coal traffic to London, for exa yl and the railway 
totals when made up for the first half, an the contrast to the 
times once enjoyed will be manifest. The month just com- 
2 a i a turn, if I am not much mistaken. he 
Aberdare pany sent to London last month 5800 tons, 


the he Piyouth Company, which has kept marvellously well Hall th the 
‘a 


pits in the Valley sent, vid Great 
estern, 4000 tons, Fforchaman 3400 tons, Nixon’s Navigation 
3500 Aberaman 2000 tons, and Aberdare Merthyr 1300 tons. 


By the London and North-Western Bwllfa sent 1300 tons, Aber- 
dare Comey 1300 tons, Cwmdare 2200 tons, Fforc haman 2600 
tons. The district now suffering the most is part of Aberdare, 
where several are sto » one or two collieries in the 
Rhondda, and the Cyfarthfa collieries, which are quieter than usual, 
I have lad to see some large clearances at C » such as 
2500 to India, {500 to Genoa, 2400 to St. Vincent, 1000 to Bilbao, 
1300 to St. Nazaire; and from Newport, 1000 tons to Bordeaux, 
1050 to Salerno, 1900 to St. Nazaire, 1500 to Malta, and several 
mw Ad a garded wth inter a4 a bees ner and 
sare it an ~. Noone 
“ie patent fu is steadil ovens Tones enagets 
sent from Cardiff ff last. pte ag Swansea sent away ae nen 
9000 tons, making one think’ that its 10,000 tons weekly average 
was coming back again. 
T have little to vaisunidas te veguel to the teen tonite, Treforest, 
with its admirably adapted arra: ents, remains hopelessly quiet. 
There is no alternative, I , but to adapt again to new 
requirements, and then its closeness to will give it advantages. 
Steel bar is the principal article in demand, though I have seen 
some fair ments of steel rails. Dowlais is nearer 
full time than t has, so wages are better. At Tondu ni is out 


~S 10 per nag _— y tate 
ore is at a low figure; some ag coped 
made of St 


Cardiff at 10s. 3d. Large purchases have been 
Rhymney, Dowlais, Blaenavon, Ebbw Vale, and other works have 
received good 


Pitwood, a trade which keeps in unison with the ups and downs 
of mts maintains Ae advance, and quality which could be had for 


deal is pag Sn done at late te aaah few 
e best brand of cokes 

asa rule, penne a slightly Righer feure. th ne ey 
total shows a slight falling off, but since then there has been an 
from the steamers to clear this week at 
Some of the old 








e second 
launched on the 17th inst. and the third in three 
These steamers will unite a slight draught of water, 
the harbours at all states of the tide, with a high 
order to reduce to & minimum. the time oocu os 


o Soe om pendiculars is 255ft., breadth 
over ple boxe eght only ate 6in., the builder's 
mearement ing 100 _— The steamers are built and 
fitted out by the erill Company from materials entirely pro- 
duced at . The hull and boilers are of Siemens-Martin 
steel, but the fiue tubes and rivets of wrought iron. The com- 
Eitpcosar being Bft, Sin. it an ‘the Vole, he horisontal 
‘h. linder t. in , and the 
_ vinhte 8ft., with a stroke of 5ft., with 120 Ib. of 
page el to boilers; the engines are calculated to give out 
3000-horse power, making forty-two revolutions a minute. The 
eo ee knots at sea, but the . Kae rar 
al 


nnn ae 
being at the 
shaf 


+ goly at the = 
incandescent 


od with two oy 
incandescent lam’ 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 5th. 

Tuk week’s transaction in iron, coal, lumber, 
steel, and in the textile products, indicates a 
slight improvement over the business of the 
revious week, Trade combinations continue to 
= formed, and ——— generally are strengthen- 
ing themselves associations intended to act 
against trade union associations. The Knights 
of Labour have just adjourned in Cleveland, 
Ohio, after a seven days’ session. The result of 
the meeting is that the executive committee has 
been enlarged, and that its authority has been 
increased; that strikes cannot be entered upon 
without its authority. Overtures have been made 
tu the 400,000 trade unionists to enter that 
organisation, but the feeling of this body of men 
is utterly op) to any such combination, 
Several strikes have occurred in New York, 
Chicago, and St. Louis this week, involving a 
large number of men. The demandsare for eight 
hours. Ina general way labour disturbances are 
at an end, although there is considerable dis- 
content. In Philadelphia a movement has been 
started for free wool, which is a to manu- 
facturers. In Western Pennsyl , the Amal- 
amated Association of Iron and Steel Workers 
ave been in session four days, but as yet have 
not made a demand for 10 per cent, is, how- 
ever, will be done, and the workmen in the East 
follow suit with a demand for 7 per cent, 
The iron and steel mills in the country are 
working a little less than full time. The indica- 
tion points to an improving summer demand to 
compensate for the inactivity of the past six 
weeks. Railroad building will be prosecuted after 
July 4th. Several large contracts for rails were 
placed this week, amounting to between 20,000 
and 25,000 tons; the large orders being at 
34 dols. 50c. and small orders 35 dols. and 
35 dols. 50c., for delivery running through the 
summer as wanted. Very little EPessemer, 
spiegeleisen, or Scotch iron has been ordered, and 
stocks are fair. Heavy arrivals of foreign ore 

continue, and the domestic mines are 
worked to almost their fullest capacity. Nearly 
the entire ore requirements of the West have 
been filled with Lake Superior ore. Extensive 
improvements continue to be made in iron and 
8 tablish ts, and confid prevails that 
the demand during the coming twelve months 
will fully justify — extension made. Forge 
iron is selling at 15dols. 50c. for Southern to 
16 dols, to 16 dols, 50c. for Pennsylvania; 
Bessemer iron, 18 dols. for American, and 19 dols. 
to 19dols. 50c. for English ; Pennsylvania foundry, 
17 dols, to 19 dols., according to quality, with an 
indifferent demand just at present. A heavy 
production of 100,000 tons per week still con- 
tinues, and buyers are anticipating a little weak- 
ness in inferior makes on account of the sluggish 
demand of thé past few weeks. However, the 
ppl mgr is being shipped as fast as made to 
fill orders carlier in the season, The bar iron 
makers report only a moderate demand. Loco- 
motive builders have been booking a few orders, 
sufficient to guarantee them steady work during 
the summer, The car works continue to receive 
fair orders, and only two or three of the — 
establishments are not running full time. e 
change of gauge in the Southern roads made last 
week has created a very heavy demand for bolts. 





railway appliances, lumber, and all materia’ 


necessary to complete that change from the broad | P®®. 


to the ordinary gauge. 








NEW COMPANIES. 
ee have just been regis- 


Austin and Dodson, Limited. 
This is the conversion to a company of the 
i of hants and manufacturers of stecl, 
files, and = goods carried on by Messrs, 
Austin and m at Cambria Works, Sheffield. 
It was registered on the 7th inst. with a capital of 
£20,000, in £10 shares. The subscribers are :— 





H. 8. Knill, 37, Cheapside, accountant... 


— 1 

Edgar Aldous, 2, Elmhurst, Upton-lane, Forest- 
gate, engineer .. .. «2 os oc 0: ce os 1 
C. E. Cobb, 22, Fenchurch-street, financial agent 1 

J. R. Beckitt Dodson, Cambria Works, Shefteld, 
SOIOUNNET cc ce ce ash os se se ee 1 
W. A. Colls, 57, Moorvate-street, accountant 1 
H. 8. Trehearne, 57, Moorgate-street, agent.. .. 1 
A. A. ee 141, tsledon-road, N., commission - 


The number of directors is not to be less than 
three nor more than eight; the subscribers are to 
appoint the first and act ad interim; the company 
in general meeting will determine remuneration. 
Mr. J. R. Beckitt nm is appointed m 
director for five years at a salary of not less than 
£300 per annum. The company will pay the 
vendor £70 in cash to be applied in full payment 
of the shares subscribed for by the above signa- 
tories, 





Henry Lamplough and Co., Limited. 
This is the conversion to a company of the 
business of wholesale and retail chemist carried 
Se ee caer Famine 
uding the proprietary rights o' mplough’s 
Pyretic Saline” and other well-known 


prepara- 
tions. It was registered on the 5th inst. with a 
capital of £100,000, in £5 shares, with the follow- 
ing as first subscribers :— 


J. Tillman, Sumatra-road, West Hampstead, 
ae ae er ee 
w. > ae 95, Grosvenor Park, Camberwell, 
agen ee: 60. 20 oe. +s. 46.66 46 _ Oe a6 
W. N. Tucker, 34, Talma-road, Brixton, commer- 
ere aaa 
W. de B. Seagrave, 37, Colfe-road, Fcrest-hill, 
J. Henderson, 58, Romola-road, Herne-hill, 
ng oe oP on Se eee 
A. Elson, Ancona-road, Highbury, accountant .. 
W. H. Fielding, 91, Wakehurst road, Wands- 
Worth, Hihogragher .. vo os 00 sc os es 
The number of directors is not to be less than 
three nor more than five; qualification, 40 shares ; 
the first are Messrs. James Inch, Alexander 
Brown, J. W. Cooper (managing director), and 
Henry Iamplough. The managing director is 
appointed for seven years at a salary of £1000 per 


et 


j | 31st December, provided 





annum, and in addition will be entitled pe gee 
pate with the other directors—-who each 
receive fifty —~ od annum—in a division of 
one-fourth of the profits remaining after payment 
of 10 pcr cent, dividend, 





Bright Platinum Plating Company. 

This my proposes to acquire and work an 
invention for improvements in the deposition of 
— by electricity—for which protection has 

nm obtained oy Mr. William Arthur Thoms, 
dated 1st April, 1886, No, 4553—and to carry on 
business as electro-platers. It was registered on 
the 8th inst. with a capital of £1800, in £1 shares, 
with power to increase. The subscribers are :— 


Shares. 
A. E. Sarti, 108, St. Paul’s-road, Canonbury, elec- 
CEM, ce. 00) Se) cn: ce 00:00 oe, oc so. BD 
A. W. Herve, 152, Farringdon-road, screw manu- 
urer oT aA vig hls WM cade OO ia a 
H. Parmipter, 27, Clement’s-lane, financial agent 
om Speen, 83, Aschurch-grove, Shepherd’s- 
qu - - - * o* - 7 oe oe 
H. A. Rene Moen, 38, Old Je ee ee a 
R. Sanford, 6, Wharton-terrace, West Kensington, 
P. Parminter, 6, Sunninghill-terrace, St. John s 
The number of directors is not to be less than 
three nor more than seven; the subscribers are 
to appoint the first and act ad interim; qualifica- 
tion, 100 shares; the remuneration of the board 
will be determined at the statutory meeting. 


100 
100 


25 
200 


100 
25 


- 





Fontaine Needle and Pin Manufacturing Com- 
pany, Limited. 
This company proposes to carry into effect an 
egist ze g' t of the 20th ult. between 
Henri Eugéne Fontaine, of the Queen’s Hotel, 
St. Martin’s-le-grand, engineer, and illi 
Williams, of 13 and 14, oS wan of one . 
and B. R. Wood, of 38, Mildmay-road, N., of the 
other part, for the purchase of inventions for 
improvements in the process of manufacturing 
sewing and other needles and pins, and the 
machinery employed therefor. It was incor- 
porated on the 8th inst. with a capital of £50,000, 
+ £1 shares, with the following as first sub- 





Shares. 

J. Todd, 14, Wentwo: th-road, Manor Park, Essex, 
ry ee eee eet ee ae ee ee 
J. Sadler Wood, 13, King-street, chartered ac- 
GUE: an) oe: 06 a6 che) Ghee Sb co 
A. Edwards, 147a, Aldersgute-street, merchant .. 
J. Savory, Wakeburst- , Wandsworth-common, 
Po er re ee 
G. Buckley, 14, King-street. E.C., merchant .. 
J. L. Blaxland, 7, Queen Victoria-street, solicito 
B. Rowland Wood, 38, Mildmay-road, N., ac- 
countant .. .. . e er 


Registered without special articles, 


et 





Cornelian Gold Company, Limited, 

This company prop to purchase from Robert 
Makepeace, of 85, Gresham-street, the whole of 
the leases, machinery, plant, and stores of the 
Hawkin’s Hill Consolidated Gold Mining Com- 
pany, Limited, in liquidation, situate in the colony 
of New South Wales. It was registered on the 
3rd inst. with a capital of £50,000, in £1 shares. 
The vendor has to purchase the property 
for £800, and transfer the same to the com- 
pany for £20,000 fully-paid shares, and 24,619 
shares, to be allotted as fully-paid on or after 
i 3s. be paid to the com- 

y in respect of each of such shares. The 
vendor is to defray the preliminary costs of the 
company, and also the expenses of management 
up to the 3lst December next. The subscribers 
are:— 


A. F. Wild, 34, Clement’s-lare, clerk o 
*H. W. — 84, Gracechurch-street .. .. 
ge oodroff, 1, East India-avenue, mer- 
J.D. E. Ewing, 9, Fenchurch-avenue, merchant 
G. Maynard, 9, Upper «no» eee 
H. M. Beart, 34, Gracechurch-street .. .. .. 
— Pixley, 27, Old Broad-street, bullion 
Walter Sanderson, 27, Old Broad-street, clerk .. 

The number of directors is not to be less than 
three nor more than five; the first are Mr. H. W. 


Mopraet H. F. Nicholson, C.B., N.R. 
an Hebert Makepesce; qualification, £250 in 
shares or stock; the remuneration of the board 
will be determined after the first general meeting. 





Shares. 


cal et ~~“ 





Pahang Tin and Gold oe Syndicate, 
mited. 

This syndicate proposes to explore for tin, gold, 
silver, and other mineral deposits in the State of 
Pahang, in the Malay Peninsula, and to acquire 
concessions and to work mines. It was registered 
on the 5th inst. with a capital of £2000, in £25 
shares, The subscribers are :— 


‘ 8 
H. Meissner, 37, Great Tower-street, Liverpool, 
merchant 


two nor more than five; qualification, shares of 
the nominal value of £250; the first are Messrs. 
George Beetham Batchelor, Walter Bird, and 
Conrad Jérgenson; remuneration, £150 per 
annum to the chairman and £100 per annum to 
each other director, and a further sum to each 
director of the like amount, in every year in which 
10 per cent. dividend is paid. 


Transatlantic Steam Coal Company, Limited. 

This company prop to purch and work 
the Pwllcarn Colliery, situate in the parishes of 
Bettws and Llangonoyd, county of Glamorgan, 
and to acquire the business, property, and liabili- 
ties of an existing company of the same title. It 
was a on the 8th inst. with a capital of 
£90,000, in £100 shares, with the following as 
first subscribers :— 





Shares, 
*E. Ponsonby, 15, Queen Anne-street, W. .. 1 
*W. Davies, M.P., Haverfordwest, sulicitor .. 1 
“Robert Bovey, 156, Leadenhall-street, merchant 1 
*Joseph Thomas, Haverfordwest, merchant a 1 
J. arcane Bridgend, Glamorgan, colliery pro- . 
WU ca: ania: ai’ acttae “ee “as Waa" Le 
W. Rees Davies, 1a, Frederick’s-place, solicitor .. 1 
W. Davies George, Haverfordwest, solicitor.. .. 1 
The number of directors is not to be less than 
three nor more than nine; the first are the sub- 
scribers denoted by an asterisk and Mr. T. Cory; 
qualification, £500 in shares; the company in 
general meeting will determine remuneration. 





John Muir and Co., Limited. 

This company was registered on the 8th inst. 
with a capital of £5000, in £5 shares, to acquire 
the business of timber merchants and sawmill 
proprietors carried on by Thomas Muir Tyrer and 
Thomas Walter West, trading as John Muir and 
Co., at 81, Pembroke-place, Liverpool. The sub- 
scribers are :— 


8) 
T. Muir Tyrer, Seaforth, near Liverpool, timber 





merc! Te Oa or se 1 
T. Walter West, Birkdale, Southport, timber 
a ARES ere 1 
Mrs. Martha Tyrer, Great Crosby, near Liver- 4 
M ~ H. Tyrer, Great Crosby, near Liver- < 
- * oc oe oe on . oo oe * a 
ot Tyrer, Great Crosby, near Liverpool, wood 
Ps as. ag hog ore hes eS 1 
° . Tyrer, 4, izal street, verpoo! 
timber salesman.. ae ae anes Z 1 
F. Hartley, 52, Devonshire-road, Liverpool, soli- 
Ge uc 5s be ce 6s tt te os 80 oe 1 
Table A of the Companies’ Act, 1862, will 
apply to the company. 
L. Whitaker and Sons, Limited. 
This is the conversion to a company of the 


cotton spinning and manufacturing business car- 
ried on by L. Whitaker and Sons, at Holme Sprin 
Mill, Haslingden, Lancaster. It was registe 
on the 8th inst. with a capital of £10,000, in £10 
shares, The subscribers are :— 








Shares. 

G. Cunliffe. H.slingden, waste dealer .. se 1 

J. R. Cunliffe, Rawtenstall, cloth agent ee 1 
F, Lee, 2, Hopwood-avenue, Mauche.ter, yarn 

Ce ee ee ae ie a ae oe ee 1 

R. Gherniey, Haslingden. co’ mill manager .. 1 

A. E. Hardman, Burnley, schoolmast «ee & 

Jane Hard , Haslingden, spinst ae. pana) ae 1 

Miss E. A. Hardman, Burnley, schoolmistress .. 1 


Registered without special articles, 





PROPOSED TUNNEL ACROSS NORTHUMBERLAND 
Srraits.—When Prince Edward’s Island, Gulf of 
St. Lawrence, entered the confederation of the 
Canadian Dominion, one of the articles of the 
agreement was that communication should be 
maintained with the mainland of Canada all the 
year round. In uence, large sums of money 
have been thrown away on the Northern Light 
and other steamers, which, it was expected, could 
force their way during winter through the fields 
of Arctic ice which block Sectouhilond Straits. 
The result has been a complete failure, and the 
125,000 islanders, notwithstanding the agreement, 
are practically shut off from communication with 
the outer world in the icy months of winter. It 
is now pro to keep up communication all the 
year round by constructing a tunnel tube resting 
on the bed of the straits. The plans, which have 
been accepted by the Government of the island, 
have been under the consideration of a committee 
of engineers, submitted to the Dominion Govern- 
ment, and the scheme is to be brought before the 
Canadian Parliament in the current session. 
According to the Times, four lines have been sur- 
veyed across the straits, and a plane or plateau 
has been found on which the tunnel tube can be 
successfully laid. It is proposed to build on each 
side of the straits piers inside of the ‘‘ bordice” 
through which the tube is to be driven for some 








ss ee ee ee ae oe ce ae oe 4] 2800ft., the total length of the huge pipe or 

Henry Nash, 12 and 14, Great Tower-buildings, tunnel being six and a-half miles, or about five 
2 a =e ites Wailea 4 | and a-half nautical miles between the piers. The 
w ATES: 15 miictes'baiitaon tives. ‘| tho dope of water varying Aros Seth, om the 
pool. merchant .. .. .. .. .. .. - .. 2] island side to about 80ft. in the middle of the 
R. McIlwraith, 138, Leadenhall-street, merchant _ 6 | straits, and thence ashore on the New Brunswick 
R. Brown, 11, Rumford-street, Liverpool, broker 1] side to 103ft. The tunnel is to be 18ft. in 
A. a 11, Rumford-street, Liverpool, mer- diameter, and to be constructed of heavy sections 
DD. Gearaih. A Wimisiereamenos vearchiant > of chilled white cast iron, 4in. thick or more, 
D. Weston, 138, Leadevhall-strect, merchant 9 ne depth. Mr. H. H. Hall, of the Sub- 
C. W. Bell, D.L., J P., East Grinstead... .. .. 2 | marine Tunnel and Tube Company, of New York, 
G. C. Jewett, 12 and 14, Tower-buildings North, is the patentee of the process of casting the tubes, 
Liverpool .. .. .. «+ «. «+ «oe «+ +» 1] a8 wellasof the chilled white metal used. It is 
Registered without special articles, estimated that, at the present market price, the 


— 


Spratt’s Patent (Russia), Limited. 

This company was registered on the 7th inst, 
with a capital of £100,000, in £5 shares, to manu- 
facture and trade in food of all kinds suitable for 
animals. The subscribers are:— 


W. Fletcher, 10, Park-street, N., 
J. B. Snell, The Chestnuts, Chislehurst Ges 
Sa 98, Frederick-street, Barnsbury, 
er! EES ar ON Re eee ier eee 
H. Houching, 138, Mayfield-road, Dalston, ac- 
IE: -46': 96). “aq- ea omy bes: 66 60): *'e0 
W. Fielder, 83, Digby-road, Finsbury Park, clerk 
J. Pain, 29, Langton-road, North krixton, clerk 
E J. Beattie, 46, Mallinson-road, Clapham Junc- 
tion, commission agent .. ee 


The number of directors is not 


Shares, 


Clete a lol 


on 


to be less than 


cost of the iron for the tunnel would be about 
£17 per linear foot, making the total estimated 
cost of the work close upon £1,000,000. The 
metal is stated to be non-corrosive in sea water, 
as shown by its exposure for twelve years in the 
harbour of Sydney. The sections are bolted 
together by inside flanges, making a water-tight 
rust joint with a smooth exterior. A connection 
with the surface could be maintained by a vertical 
shaft if desired; but as a railway could be laid 
through the tunnel as fast as it is built, all the 
material used could enter that way, a supply of 
fresh air be obtained, and communication main- 
tained with the shore. Where the depth of 
water will allow of the obstruction to the channel, 
the tunnel is to be laid on the natural bottom of 
the + traits ; otherwise a channel is to be dredged, 
in which the tube is to be sunk, - 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners o 
Patents. 


Applications for Letters Patent. 

*,* When patents have been “communicsted” the 
name and address of the communicating party are 
printed in italics. 

June Tth, 1886. 

7646. Kwittinc Macuines, H. B. Payne, London. 

7647, Tices, H. D edrich, Liverpool. 

7648. Prorectine the Bottoms of Snips, B. G. Orchard, 
Liverpool, 

7649, FasTentne of Capsutes on Borries, A. J. Boult. 
~—(M._ M. Rotten, Germany.) : 

7650. CrrcuLaR Kwitrinc Macutines, J. Lorrimer and 
O. Tabberer, London. 

751. Corrine Harr from Anima Sxrvs, A. J. Boult. 

—(J. B. @. Borgnis, France.) 

June 8th, 1886. 

7652. Erzows, Ters, Crocses, &., J. Tibbitts, Bir- 
mingham. 

7653. Vatve Gear for Enoines, W. H. Beck.—(J/. C. 
Turck, France 

7654. Inpex for Lepcers, &c., A. A. He; pinstall, 
Liverpool. 

7655. OxNamenTING Woven Faprics, J. Platt, Man- 
chester. 

= WeELpLess Cuan, W. Ecotson, Lemington-on- 


'yne. 
as ~ gupta &c., 8. O'Neill and T. P. Perkins, 
"es. 
7658. Gas Enotnes, J. R. Nixon, Manchestrr. 


7659. CarTRIDGE Feepine Devices for Macuine Guns, 
L. F. Bruce, Paris. 


: 7660. Pickers for Weavinc Looms, W. Holt and 8. 


Fawcett, Manchester. 

7661. Snow Meters, J. Sadler Nottingham. 

7662. CLEANING and Poriryinc Carpets, &c., T. and 
A. 8. Warsop, Nottingha-n. 

7663. BLeacuinc Compounps, C. Toppan, London. 

7664. Leve unc SurFaces. J Blakey, Leeds. 

7665. Tine Pastesers, A. E. Hollingsworth and R T. 
Woolley, London. 

7665. Fixtnc Sueets of Grass, &c., on Roors, &c., T. 
W. Helliwell, Halifax. 

7667. WasH'NG CLotrHes, E. Ward and G. Thorpe, 
Sheffield. ° 

7668. Looms for Weavine, R. Mercer, Blackt urn. 

7669. E.ectric Motors and Generators, E. T. and D. 
Higham. London 

7670. Fastenines for Winpow Sa‘urs, &., G. A. 
Mason.(G. F. Shaw, United States ) 

7671. Siipine Tas for Boors and sxoes, J. Meredith, 


Coventry. 

7672. CLeantnc the Rats of Tramways, A. Dickinsen, 
Birmingham. 

7673. Inrants’ Feepinc Botties, W. Brown, Glasgow. 

7674. Cement, H. Mathey, London. 

7675. Cement, H. Mathey, London. 

7676. CoLourtne Cement, H. Mathey, London. 

7677. Batrine Guoves, R. F. J. C. Allen, London. 

7678. Recerpracie for Matcues, &c., W. E. Ri-hard- 
son, London. 

7679. Mgeasurine the Fiow of Water in Piss, G. F. 
Deacon, liverpool. 

76%0. Cuarr Seat, A. Bruckner, London. 

768'. WaTER CIRCULATING FirE-Grates, J. J. Cam, 
London. 

7682. Apparatus for CHeckiNG the Receipts of Money, 

. Carhart. London. 

7683. WeatHer Bar for Doors and Winxpows, J. 
Fawcett, London 

7684, Connectinc Kwon: to Sprnpuss, I. Wall, London. 

7685. Percu sive Macnixery, &c., J. 8. McCoy, 
| ondon. 

7686. Lamps, F. L. V. Pi Marzo, London. 

7687, Harmonicas, A P. 8. Jones, London. 

7688. Insectors, J. Thiry and G. Chantrenne-Soiron, 
T ondon. 

7689. Merattic Buoys, Svpmarrse Mines, &c, H. 
Lane, London. 

7690. Enotes, C. D. Alexander, London. ? 

7691. STRAIGHTEN'NG MeTaLLic Ralts, W. P. ‘Thomp- 
son.—(A. J Gustin, United States ) 

7692. 5 aie W. P. Thompson.—{J. W. Fries, Tnited 
States. 

7693. Harvesters, W. P. Thompson.—({C. H. McCor- 
mick, jun., United States.) 

7694. BEATING or Putpinc Macuinery, W. Hu'l and 
W. B. Walker, Liverpool. 

7695. Setr-actinc Carn Couriers, A. J. Boult.—(T. 
Davies, Canada.) 

7696. CrrcuLAR Kyittinec Macuryrs, A. J. Boult.—(G. 
Davidson and W. W. Clay, Canada.) 

7697. Automatic Car Coupiers, A. J. Boult.—(W. H. 
Burkholder, Canada.) 

7698. Horse Couiars, A. J. Boult.—(7. G. Gillespie, 


Ca la 

7699. Macuines for NoMBeRING or MARKING Paper, A. 
J. Boult.—‘J. R. Carter, Canada ) 

7700. Rotary Enorves, J. H. Darragh, London. 

7701. Construction of BorLer SHELLS, A. J. Boult.— 
(J. B. Prudhon, France.) 

7702. ATTACHABLE Szason Ticket, A. F. Stokesand W. 
Davison. London. 

7703. Torpeposs, A. Légé, London. 

7704 Dynamo-ELectTRIc Macuines, E. J. Houghton, 
Londor. 

05. Locxtna the Hanpugs of Gas Retort Covers 
or Lips, J. Bartle, London. 

7706. Gas Purifier CENTRE-VALVES, H. Cockey and F. 
C. Cockey, London. 

7707. Recutatine Pressure in Steam Borters, H. H. 
Lake.—_({H. M. Bigelow, United States.) 

7708. Drarine of DwEtitne-Houses, H. H. Lake.—(H. 
C. Lowrie, United States ) 

7709. Drivine Nattsin Boots and Sxoes, H. H. Lake. 
(0. R Chaplain, M. J. Flynn, and G. EB. Parker, 
United States.) 

7710. Spoots or Bosrns for Yarn, &c., H. H. Lake.— 
(G. 0. Boynton, United States.) 

7711. Frre-ExTIneuisHina Apparatus, J. Sinclair, 
London. 

7712. Wrspow Fastener, H. H. Denne, London. 

7713. Cosnectine Encines to Deep WELL Pumps, H. 
Davey, London. 

June 9th, 1886. 

7714. CoLLApsIBLE and FoLpinc-uP PERAMBULATOR, J. 
BE. Fitzgerald and J. Nutter, Irlam. 

7715. Sree. SLeepers, H. Bean, Wellingborough. 

7716. Stopperine of Borties, J. Greaves, Oldham. 

7717. Musica, HcmMine, &c. Tors, J. H. Sambrook, 
Manchester. 

Se Teets of Rakes, F. H. Keane, Watcr- 


7719. CALENDER or DELtvery Rouvers of GILt-Boxes, 
W. Terry and W. Batty, Halifux. 

7720. Tosacco Pipes, &c., M. Pogson and 8. Pulman, 
Manchester. 

7721. INTERMEDIATE or CouNTER-SHAFTS, G. Weston, 
Sheffield. 


7722. Mera Comprnation Jom for Trrpop STanps, 
G. Roberts and A. Roberts, Birmingham. 


7723. Eve of Neepies, R. W. Thompson, Newcastle-on- 
A, 


7724. OrtHoptic, T. Bennett, Devonshire. 
7725. Compinep Broocu and Firower Worper, J. 
Richards, F. Jenkins, and 8. Jenkins. Birmirgham. 
7726. TRAPPING and VENTILATING WATER-CLOSETS, J. 
orrocks, Southport. 
7727. Catcune the Driprines from TREACLE, &c., 
Cisterns, W. Parnall, Bristol. 
7728. Foupine &c., Cuarrs, A. Barr, Glasgow. 
7729, ATracninc Non-conpoctors to the Hanpies of 
Teapots, J. Brooke, Sheffield. 
7730. TREATMENT of Sewacr, G. V. Alsing, Sh« field. 
7731. Bicycues, J. Aylward, Coventry. 
ic -” emmas or CLEANSING Pasts, A, Ict's, Shef- 
eld. 
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7733. Manvuracrurine Gas from Benzouine &c., T. | 7826. Mouips for Castivc Gutrers, &c., W.T. Mitchell, | 7925. Lower Frames of Lamps, T. Heron, London. curved ta; curved and rotating soa in combination with the 
—— Huddersfield. 7926. Epors to Haypxercaisrs, W. 0. Pownall, ig spear-head cutters, substantially 


Sotrrarre or Fastrenixc for Dresses, &c., C. A. 


Bi m. 

7735. Treatine SiLk and Sirxey Racs, W. M. Archer 
and J. Archer, Wakefield. 

7736. Inpuction TsLtepronic Repeaters, 8. F. Shel- 
bourne, New York, U.8. 

7787. E.Ecrric Arc Lamps, H. Mochring, London. 

7738. Typs-pistrisuTine Macaine, H. C. 
London. 

7739. Canpie, &c., Lamps, J. 8. Browne, London. 

7740. Comprnation Lapper and Fire-gscaps, G. T. 
Neville, London. 

7741. Burrons, C. Seel, Barm 

7742. LAWN-TENNIS wow g J. c. P. Aldous, Lo: 

7743. Tanninc Licut Hipes or Skins, E. P. Nesbit, 
London. 
7744. Tanninc, E. P. Nesbit, London. 

7745. Composition for AgtiriciaL Srong, &c., H. 
Poole, London. 

7745. Crrcutatine and Arm Pomps, W. J. Davy, 
__London. 

. Expanpine TusuLar Connections in eam 
Generators, C. A. ‘ht, G 

7748. Licutnrve Guarps, A. R. Soom, 

7749. TeLePpHonic SwircHtne SounnaeeR, A. R. Ben- 
nett and C. G. W: 

7750. Tooxs, J. G. Hudson.—{Z. Vv. Sharp, ary 

7751. Distance Inpicator for Cans, G. B, Smith, 
mi 

7752. Sream Generators, W. Schmidt, London, 

7793. Macutvery for Weicuine Grain, W. A. and C, 
H. Peters, Live: L. 

7754. Urrna.s, F. M. Parkes, London. 

— for Ferpinc Furnaces, J. Holden, 


ion. 

7756. Appiymsc Capsutes to Borris, H. H. Lake.— 
(J. Nicloz and L. Merckling, France 

7757. Proputsion of 


ria. SELF-LIGHTING Gas ‘BURNERS, G. A. Sweetser, 
don. 
7761. Fupsace Frrrivcs for Forcep Dravent, J. 
and A. Thomson, Lond: 
7762. Caccrnation of PortLanp Cement, H. B. Snel- 
grove, London. 
SS ee A. M. Rogers and G. H. Rayner, 


= LerrerPress Printise Macuixes, H. Byxlton, 


7765. Boxus for Scunr Borruzs, G. W. Retjemann end 
Cc. —.' London. — 

7766. Sarery Mixrye Lamps, Com: 
and W. Kneen, London. ae wind 

7767. Musica Boxss, G. F. Bentmer and A. A. 
Lateultre, London, 
7768. Taps for Gas and other Fiumes, A. Paget, 
London. 

7769. Coupumse for Gas Prrss, G. Smith, London. 

7770. Propucine Intense Heat by Gas, J. Dredge, 


London. 
10th June, 1886. 

7771. Caristmas, &c., Seow Carps, M. Kraure, Berlin. 
7772. Quicxty CaLcuLatine Coat Consumption, W. 
1778, Woven Fasnics, J. 8. Park, J. W. Lomax, 

77 OVEN FasBRics, 4 and 

T. L. Wall, jun., Leyland. 
7774. Brake tor Semmay Veuicies, R. C. Sayer, New- 


7775. Avromaric Suvatz Cuars Grazgs, A. Musker, 
me Fu —4 Ts Bo R. Cha 

777 RNACES TEAM Bor and 
T. L. Murray, Bradford. — ound 

7777. Praeservinc Iron and Sree. Srrucrures from 
Oxrpation, W. Briggs. th. 

7778. Bo: 

7779. Lecores or Garrers, G. Beattie, G 

7789. Distance and FAaRE-INDIcaTING Arranatvs, R. 

owarth, C. H. Perkins, and London. 


7781. Rate Bo for O: R. Wall 
‘ ATCHET RNERS IL 
Lanes, work, 


iter. 
7782. Hypraviic Excrves, W. Speigh' 
7783. MrraLiic Cors, Ore R. G. Vv. van 
Avezathe, Erdin 
7784. Lams Kwirrinc Macutnes, T. Gadd and J. C. 
Moore, Leicester. 
7785. Srurrisc, &c, Horse Sappies, R. A. F, A. 
a. = Edinburgh. 2 in 
86. METALLIC BEDSTEA and P. H. Mid 
ma Ra. rgh. > . ma mm, 
787. Usiqve Duat Toots Bru: nes, J. 8. Crapper. 
Staffordshire. as : 
7788. Wrist Curr Apsuster and Retainer, M. F. C. 
Baker, Birmingh»m. 
7789. WarTer-cLoseT APrpPpaRaTus or Firrines, W. 
es, Birmingham. 
7790. SaDDLERS’ and SHOEMAKERS’ ey and Hanp_es, 
J. W. Clark and W. Ackland. Bristol 
7791. Propuction of Reeps used in Bee G. and E 
Ashworth, Manchester. 
7792. Fixtxc Rops or Bars for Carrsts, &c., J. Toone, 
Leicester. 
7793. Harvestine Macutyes, J. Wild, Great Grimsby. 
7794. Coat Savers T ~~ Sheffield. 
7795. Execrric Lamps, H. N. Bickerton, Ashton- 


7796. Droxopistxc Merats, P. Jensen.—{The Deoxi- 
dised Metal Company, United States.) 

7797. Guazinc AppLicaBLe for Fixrxc Sxeers of 
Merat, &c., C. F. Elliott, Liverpool. 

7798. Manuracrure of Crates, W. Gill and J. Titley, 
Birmingham 


Z . 

7799. SHarPentne Razors, A. Gerard, London. 

= = Courtine Raos, G. F. Busbridge and J. H. Turvey, 

nd on. 

7801. Saticyiic Actin, J. Y. Johnson.—(F. von Heyden, 
Germany.) 

7802. Steam Insecrors, F. G. Fleury, London. 

7803. AvuToMaTic Raitway Courtine, H. G. Atkins, 
London. 

7804. = sieeed Macurves, N. Browne.—(H. Stéirker, 

7805. Oranme Grass Batt Srorrerep Borries, A. 
and H. Elliott, London. 

7806. Propucose INTERMITTENT ELECTRIC — | J 
Jensen.—{K. Pollak and G. Wehr, German: 

7807. ArTiFic1aL Bart for ANGLine, &c., ie Livesey, 
London. 

7808. Compre InvaLip Bep-tirt, Covcs, and Carr, 
F. E. Mohr, London. 

7809. SixcLE ome Evevatrp Raitways, F. B. Behr. 
HC. F. M. Lartigue, France.) 

7810. tat at. for Siscte Ram Exevatep Rau- 
ways, F. B. Behr.—({A. Mallet, France.) 

7811. Lirts, H. J. Haddan. +c. fg Prussia.) 

7812. Hay-maxers, E. C. Blackstone, London. 

7813. SLEEPERS for RalLways, T ‘Wrightson and J. 
MacKenzie, London. 

7814. Stipmsec Wrepows of Rartway Doors, W. L. B. 

Hinde, London. 

7815. Foop for Doas, &c., G. Porter, London. 

7816. Rotary Ewsaixge, J. C. Mewburn.—{(C. BE 
ag France.) v. 

7817. Free Kinxpver, A. 8. Thom: G. BR. 
Davis, United States.) peeing 

7818. Apparatcs for Exureitinc ADVERTISEMENTS, L, 
Tampier, London. 

11th June, 1886. 
| aoe for the vse of Taitors, &., J. Umbach, 


7820. Derectine, &c., Derective Eyesicut, J.J. Wood, 
Liverpool. 

7821. Pumprne Liquips, J. Murrie, Glasgow. 

7822. Burciar ALaRM and Sarety Lock, W. Eckersall, 
Illinois, U.S. 

7823. Tose of Bansos, J. Clamp, Newcastle-upon- 


'yne. 
7824. CaRD-BoARD or Woop Boxes, J. Magill, Man- 
chester, 


7825. Steam Enor chardson 
hy nes, R, Ri and 8, Alley, 





Glasgow. : 
7827. Cooxrne Ranoes, J. McI, Shaw, G 
7822. Sroprers for Borr.es, T. J. Baker, kor, Birmingham, 
7829. Maexinc Biiiiarp Soorss, &c., H. A t, 


Sund 

7880. Sock for Boors and SHosrs, T. Barker, Halifax. 

7831. MuttipLe Woven Fasric, W. and J. Terry and 
F. Rawnsley, Halifax. 

7832. ExtTernat Stoppers for Borries, B. Morris, 
Halifax. 

7833, +o a Musicat Epvcation, A, A. Acker- 
man, 

7834, anesemecus Co.ovaine, C, H. Wilkinson, Man- 


chester. 
7835. Watcu-kgy, J. Darling, Glasgow. 
— Bortrsc Eoos, P. Jensen.{D. G. Martens, 


forway.) 
7837. NavicaBte Batiooys, E. N. Molesworth-Hep- 
worth, Manchester. 
7888. Cunawxn for Tosacco Pires, &c., J. T, Burman, 
di 


a _ eg Tus, D. J. Northwood and T. C. Olney, 
7849. Wixpinc, &c., Keyie.s Warcues, T, Cassnett, 


7841. Dyemne TextiLe Fasrics, T. Holliday, London. 
7842. Foop Compounp, H. W. Hart, London. 
7843. WeicHine Macnines, W. Yates, Gorton. 
7844. Ort-can, = = Ae | A E. Jackson, Malton. 
7845. Burrows, C. Gillett, J. H. Lindsey, and H. R. 
: 
7846. Devas HB H. Haszkerl, Tooting. 

Vatve Motion of Rocx Darius, D. Donald, 


7847. 
7848. Szconpary Batreriss, C. Smith, London. 
7849. Vapour Generators, &c., J. Murrie, mech 
7850. Recu.atine Supp.y of Compressep Gas, E. G. B. 
Barlow and C. W. Poole, London. 
7851. Transmitters, &c., for TELEPHONEs, J. Fraser, 
London. 


7852. Muitipte Gear for Cycizs, X. Hutterer, 
London, 

7853. Comprnatioy Tent and Excavators, C. Howe, 
Culchester. 


7854. Tea Rotursc Macuryg, W. Gallon, London. 

7855. Inzsecror Apparatus, P. Tarbutt, London. 

7856. Fixuse Rau Carrs to MeTauic SLEEPERs, L. 
Sterne, London. 

7857. loon Strrcn Sewine Macuryg, P. J. L. Onfray, 
London. 


7858. Rick Covers, &c., H. T. James, London. 
7859. Evaporating Waste Lyes, &c., B. Dawson, 


on. 
7860. Dywamo-ELecTRIC Macuinss, 8. P. Thompson, 
London. 


7861. Teeatine Insocvovus Liquip Resipua.s, &c , M. 
Schwab, London. 

7862. Cocoa and CHoco.ats, G. Grout, London. 

7863. Horstine Heavy aS P. Ho ype, London. 

7864. Conveyors for Gras, J jesinger.—(G@. 
Gilbert and R. Wilcox, United States.) 

7865. <a CapsvLes to Borries, M. Prokasky, 


7866, on Bouts, J. Banks, London. 
7. Permanent Way of ieararave, J. Somerset, 


London. 
7868. ~~ 7 Gas from Coat, &c., G. A. Biddel, 


7869, Hous Hoss, J. P. Goss and F. Savage, Londen. 

7870. Permanent Way of Rattways, A. M. Clark. 
(A. Chappée, France.) 

ee A. M. Clark.—(W. England, 


States.) 

7872. Comprmsep Broocn and Co_iar Fastener, W. 
Rohde, Lendon. 

7873. er pe Veuicizs, J. Y. Johnson.—(M. 
Gut, 

7874. Topacco-pipzs, L. F. D. Saget, London. 

7875. Crock Faces, R. W. Papineau, London. 

7876. OBTAINING CIRCULAR IPROCATING 
Morton, &c., M. Heslop, London. 


12th June, 1886. 


_- Worpow-sash Fastener, J. Peace, Sheffield. 

78. Norcuep Biocks fr Buitpine Waris Down- 
warps, 8. Harrison, Ripon. 

7879. Latues, C. L. Clarke, Manchester. 

7880 WATER-WASTE PREVENTING, éc., Cisterns, J. 
Armstrong, London. 

788'. Keepinc the Movuts of a Person Oren Durino 
any Operation on the Mout or Txaoat, J. 5. 
Tayler, Grimsby. 

7882. Couseaatan Warer Surpty Pires, C. Coutts, 
Barrow-in-Furness. 

7883. Cartrivess for Orpwance, G. Quick, Chipping 


jen. 
7884. Cousee tor Yorrmarens, &c., T. G. Normanton 
, Barrow-in- Furness. 
7885. cae Srrraceand Jer ConpENsER for STEAM 
Enorves, A. B. Wilson, Holywood. 
7886. Enotes, G. A C. Bremme, Liverpool. 
7887. Sugita Vawsa Norepaper all 4 Ong, and in Five 
Distrscr Uses, 8. C. Paul, Lond 
7888. Cement, F. W. 8. Stokes, ow a 
7889. Syrinces, G. F. Dimmack, Birmingham. 
7890. Ropg-privinc ARRANGEMENT fur Cranes, G. 
Russell, Motherwell. 
i. Constructise Fourpations for Werrs, &c., R. J. 
H. Saunders, Herne Bay. 
= Meratiic Boxes, &c, W. and C. Crawford, 
Ww. : 
7893. Lirruxe or Movinc Heavy Ossecrs, H. Biissing, 
London. 
7894. Device for CLostxc Boxes, &c., R. Berkowitz, 
ion. 
7895. Came Bepsteap, W. R. Olivey, London. 
7896. Wispow Taprina, J. Blake, London. 
7897. Cranks for VeLocipepes, &c., 8. C. Maguire, 
London. 
7898. Snowe the Quantity of Liquip ConrTarnep in 
a Cask, &c., J. Fottrell, London. 
7899. Guy CARRIAGES, J. Formby, London. 
7900. Brackets for Cornice Poss, C. F. Grimmett 
and J. Cook, Birm 
7901. ConvERTIBLE ScHOoL Desks, H. and 8, Addison, 


7902. Borter Suexts, &c., R. J. White, London. 

7903. Ostarsinc Propucts from Essence. of Brac 
Bark, &c., W. L. Wise.—/E Mourlot, France.) 

7904. WATERPROOFING and Sizinc Parer, &., C. Wey- 


oOo Warrine and Beamine Macuives, J. 
H. Stott, Manchester. 
7906. Sappies, A. J. Wheeler, London. 


7907. Bicycies, M. Knowles, ‘London. 
7908. Writine Taste, W. 8. Corris. Liverpool. 


7909. Divipep - -upon-Hull. 
7910. Azo-DYEING Srurrs, w. redge.—( Messrs. 
Bwer and Pick, Germany.) 
7911. oe 5 J. omer, London. 
7912. ——— C. D. Abel.—( The Plachs’ uch Gesellschaft, 
Nn: 


Germany. 

7913. CoupLinc Encrves and Dynamos, R. C. Parsons, 
London. 

7914. Sprinc Fastrenine for Groves, P. A. Raymond, 


7915. UMBRELLAS, B. Cox, London. 
7916. Mecuanica, TeLernones, F. J. 


London. 
= Rostm, H. F. A. Prinzhorn, London. 
918. —eens Pumpixe Enoixes, D. Johnston, 


= CANDRAOENT Execrric Lamps, R. Kennedy and 
Apparatus for GErrine Coat, H. Johnson, 
—Tth May, 1886. 


7921. Lavina Woop Savane, G. Walker, London. 
7922. ReouLatine the Pressure of Gas, &e., J. Dery, 


London. 
7923. Recepracue for Corns, F. L. Harford, London. 
79%. Creaninc Decks and Foors, J. J. Carpenter, 


Mudford, 





London. 

7927. Treatinc Woven Fasrics, A. M. Clarke.—(Z. 

udouard, France. 

7928. Keypoarps for Musicat Instruments, A. M. 
Clark.—{S. Stewart, United States.) 

7929. em oy for Workine Heavy Guns, A. 
Noble and R. T. Brankston, London. 

, London, 


7930, ScuLLING Boats, A. 8. Hardin 

7931. Fine-escapr, A. Cabanel, Lon 

7932. Cap for Prorecrine Bott Heaps, A. B. Perkins, 
Bradford. 

ae a &c., G. Hagborg.—{0. A. Bricsson, 

rsh Lasts for Boors, H. H. Lake.—{4. H. Pareau, 
Holland.) 








SELECTED AMERIOAN PATENTS, 
(From the United States’ Patent Office official Gazette.) 
840 100. Borie anv Routine Bir, renee D. Cook, 


Te , Kans.—Filed July 10th, 1 
Claim.—A borin 





and routing bit y with 
two or more equidistant lips, a, with ‘ond of 
edges b, the lips terminating at Avg! end 
the bit in otties edges extending 


sand saastinn ab tee Guebe & caer ae ae it, or 


orten ting oul te or near to the bases of the li 
and sligh’ t ae receding toward 
bases from the plane of circumference of 


the t 
the bit, the whole being constructed ay as 
and for the purpose hereinbefore descril 
340,222. Feepixe Locomotives witH Hor Water, 
‘Alexandre Lencauchez, Paris, France.—Filed March 
5th, 1886. 
Claim.—The combination, with the engine 
the engine exhaust pipe, and the cold water —*.4 Snag 
a steam er for extracting the grease 
exhaust steam of the engine, a feed-water heater tute 
which is introduced the cold water supplied by the 
said pump, and ~~ which the exhaust steam is 
delivered after passing through the said tw and 
a hot water pum 74 delivering to t why ty 
the said heater ap hot water resulting from the 
mixture of cold water and exhaust steam in the said 








heater, substantially as herein described. The feed- 
water heater consisting of the combination of the 
casing G, the contained cylinder com pmo 
of ferrules H, having side openings P, the Ly! 
having central o ow, in with 
overflow — the onter margins, the feed sto L L, passing 
through said — and the exhaust steam 
pipe = entering said casing w said cylinders p+ | 
= central pipe M, ‘within. the tnd pipe, Gn 

ble safety valve T U, “all substantially as herein 
described. 


340,240. Laws Mower, Thomas J. Perrin, Springfeld, 
Ohio.—Filed July 31st, 1885. 
an ey The knives made in the triangular or 
spear-bead form, convex on their outer faces from 
point to heel, and with Rm cutting edges bent out- 
ward, adapting them to be ground on their ou’ a 
substantially as . er, (2) The heaiaaped, eter 


ary b) 
described. (3) The side bars of the main aitelty 0 
vided with the slotted standa~ds adapted to be adjusted 









on the drive wheel axle or axle blocks, as described, in 
combination with the forked lever arms, and means 
for holding said arms and the frame bars and axle at 
the desired relative adjustment, meyer nse « A as de- 
scribed. (4) The combination of the main frame, the 
stud axles secured thereto, the forked lever arms for 
setting and oeene “d frame and axles at the desired 
aa rotating the adf shaft 
mounted Pe Yin sata frame, and the adjustable 
stationary cutter roared 6s to said frame, all 

and ting substantially as described. (5) 
stationary cutter or ledger plate provided with the 





ae egy Sewer-cas anp Srencn Trap, Thomas 
Shehan, Cleveland, Ohio.— Filed March 10th, 1836. 

Claim.—(1) The combination of the tra; yg es end 

inlet and outlet pipes, and the 

—- cy I a a watertight joint joint = “he trap bod 
& poin pes, and 

extended both above and below atid jot ator en 

with reference to the inlet and sulich apa 

a water seal at each of its ends, substan’ ‘sand 

for the purposes hereinbefore ast forth, @)1 





stustion of Guo tne, body, the inlet and outlet pi: 
section making a water- 


wable tubular bt 

joint wit — et wae ere at a point between ia 
and outlet an substan’ y as 
or ——. the trap, and a 


described, to huld a water 
counterbalanced valve controlling the water ae 
in said tubular section, substantially as and C) 

purposes hereinbefore ‘described. 
340, 1 ExpaspIxG MANDREL, Fastert Cottrell, 
k, N. J.—Filed August 26th, 1 

Claim. —fa an expanding 

with a main ney ofa — piece locealy mounted 
= Oe said hens id base 4. — 
connected with having an independent 


linet, 





(340, 297 





longitudinal and berg = J movement on said Bag | 
piece, a central core ha’ a 
means of imparting to core & tudinal and 
rotary movement, substantially as set forth and de- 
acribed. 
488. Wrencu, Lewis P, Croswell and Charles A. 
nk, McLean, [U.— Filed February \8th, 1886. 
Claim.—The combination, in a wrench, of the bod 
A, having the rigid ne B, and provided with teet 
en its front and rear sides, of a movable jaw or casting 
D, mounted on said body below suid rigid jaw, and 





po the integral toothed ates ef and plain 
portions gh, and a epring cam head woheed in’ raid 

and having pp aden yng front teeth of 

oy ony a handle F for head, substan- 


qe for Dvwamo-ELecTRic Ma- 
CHINES, oye B. Adama, Cleveland, Ohio.—Filed 


December 5th, 1885 
Claim.—{1) In combination with the metal plates of 





&@ commutator, insulating namecette cut-out segments 
of hard my woods. (2) The combination, with 
the a commutator, of the removable 
cut-out segments of lignum vite. (8) In ype os 
with the metal oes pa gy tera the mating 
cut-out en’ transverse 
its wearing at (4) In combination with the 
metal ee ee tor, the i ig cut-out 
ided ith cut dia- 





grooves 
= gd the axis of the commutator. (5) The com- 








“4 Ay with ee 
V-shaped grooves. 
metal of a commutator, of the cut-out segments 
*t hy ¢ com! with metal 


var Cock, 7. Beverley Keim,"Reading, Pa. 
ry 16th, 1886. 


SHO son Febru 


— k, the body hav’ the pas- 
Be an wen ond d the valve y nie band -v 
ov Oh Teen ol ganna a, conical bearings @ 





and ¢ on the spindle above and below the 
respectiv: Daye et ne om ding seats in y 
to roeung Oh two bearings alternately. 








June 25, 1886. 
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SCREW PROPELLER EFFICIENCY. 
‘By Proressor A, G, GREENHILL, 
; No, IL 

(21) The efficiency previously investigated is whatis called 
by Mr. R. E. Froude the screw efficiency, in his paper, “ A 
Description of a Method of Investigation of Screw Pro- 
peller Efficiency,” in the “Transactions” of the Institution of 
Naval Architects, 16th March, 1883. This screw efficiency 
is the efficiency which would be obtained on the suppo- 
sition that the mean velocity of the wake through the 
propeller is equal to the s of the vessel, and would be 
obtained by moving a model propeller in the experimental 
tank without the co nding hull model attached. But 
experiments with the hull models and ordi obser- 
vation of real vessels show that the speed of the wake 
relatively to the vessel, which we shall still denote by 1, is 
some fraction of the speed of the vessel relatively to the 
main — of water, which we shall denote by v. Then 
v — wis the speed of the wake relatively to the surround- 
ing water, and the object of the shipbuilder should be 
directed to making v — uv as small as possible, for the part 
of the resistance of the vessel due to formation of wake 
will be proportional to v (v — u). With fine lines at the 
stern the speed of the wake v — « may be considerably 
diminished; but v — u will be comparatively large in a 
vessel with a full stern, and then apparent negative slip of 
the propeller will sometimes be experienced. 

(22) In the above theory the blades of the screw have 

n su fan-shaped, and not reduced in an 

breadth at the tips, so that we may suppose, as in (5) and 
(6), that the wake of the propeller is made to rotate as if 
solid. But in practice it is found advantageous, in order 
to reduce vibration, to shave off the tips of the blades very 
much to a point, and ap gd the outside cylindrical 
layers of the propeller wake have little or no angular 
velocity communicated to them, the angular velocity of the 
cylindrical layers increasing towards the axis. ith an 
increasing pitch this distribution of angular velocity 
would be acquired by shaving the blades to a point on the 
leading edge. In this manner, by reducing the angular 
velocity of the cylindrical layers to zero on the outside 
surface of the propeller wake, we are enabled to do away 
with any discontinuity of pressure there between the 
surrounding water and the propeller wake, and so discard 
the cylindrical covering of the propeller. The angular 
momentum of the wake, and consequently the indicated 
horse-power and the thrust, will in consequence be con- 
siderably diminished—probably by one-half; but the 
considerations of efficiency, &c., will be unaltered. 


IL—Dovste Screws anp Guipgz BLADE PRopELLERs. 


(23) Now in order to represent the action of double 
screws, as oe by Robert Wilson in the Whitehead 
a ee The Screw Propeller; Who Invented It,” by 
Robert Wilson—or in Ericsson’s original vessel, the Robert 
F. Stockton, of 1839; and to represent the action of guide- 
blades for the propeller as devised by Rigg, Parsons, Thorny- 
croft, and others, let us return to the original screw working 
in a closed cylinder, and imagine it followed at a constant 
distance by another screw of opposite pitch p’, making n’ 
revolutions per second in the opposite direction to the 
first screw. 

(24) First, however, consider more closely the motion o 
the water before and behind the single screw ; then it is 
seen that 

(i.) relatively to the cylinder the water in front of 
the screw is at rest, and behind the screw is revolving in 


circles in planes perpendicular to the axis, making n-“ 

revolutions a second ; " 

_ (ii) relatively to the vessel carrying the screw the water 

in front of the screw is approaching the screw in lines 

eg the axis with velocity u, and leaves the screw 
hind in spiral lines of pitch 


P 
the axial component of the velocity being still x; 


(iii.) relatively to the revolving screw the water approaches | th 


thescrew on spirals of pitch ~ or p(1—8),and leavesthescrew 
on spirals of pitch p, the axial component of the velocity 
in each case being w. 

(25) Therefore, relatively to the second screw, the water 


approaches on spiral lines of pitch — 


vtn—" 





and leaves 


on spiral lines of pitch p’; so that, seluptvaly to the cylin- 
der, the water, after passing through the second screw, is 


left rotating in circles, making n’—“, revs. a second; and 


if L’ denotes the aayey } couple on the second screw in 
the opposite direction to L on the first screw, then 


Li = m(A* - Bt)u(n +n—-“—*); 
and the thrust of the second screw es 

"oe so u ‘4 ie. 2... e 

T’=2em(A Br) S (x +n 7 si 


so that the total thrust 
ry =Q 2. } 1 1 Ei. 
+'T sip Bt) uw (7 +p) ( 4) 
+ = (w ~7) 
(26) In the new Whitehead torpedo, L’ is made equal to 
in order to avoid the necessity of the large back and belly 


tin, and of the ballasting otherwise required to prevent the 
torpedo rotating on its axis; and then, if L’ = L, 


n as “8 0, 


and the water leaves the wake of the screws with no rota- 
tion; so that all churning action is sup 





Then 
Tl +T =2"m(At - B)u (> +5) (»-5), 
and the efficiency ; 
en t+ Ds. 
Qe L(n' + n) 
uw + u 
a sae F 
n +n’ 
so that, if p = p’, and 7 = 7v’, then e = ~ » the same 
7 


as for a —_ screw, and no advantage is gained in effi- 


ciency e double screws, supposing them of uniform 
era ; loss by shock at ‘the pe propeller counter- 
lancing the gain of energy from the rotation of the 


wake, otherwise wasted by a single propeller. 

(27) But if the screws are por oh inewtiaain pitch, so as 
to enter the water on the leading edge without shock, 
then L/ has the same value as before'(13); but 


mae M,, 
_ 
where a n+n 1 1 
~~, = : ant hee 
A U P P 
and 


" ae ve 
T=rL(* +5) 
so that, when L’ = L, 


T+T= w+n 1 1 «I 
+ 7 L( u ptpr tuty) 
=2Q2nr g 22%, 
since aye 


and therefore the oe 
kt Ee 
QeL(n +n) 
as it should be, since there is no loss of energy by shock, 
nor by the churning action in the wake of the screws. 
_ (28) By making x or x’ zero, we convert the correspond- 
ing propeller into a system of guide blades. 

First suppose x’ = 0; then the after propeller becomes 
converted into guide blades, as in Rigg’s and Parson’s 
systems, and 


—— p>) 
Ta 8e m (At-B) 5 (o- 5 -*) 
L=m(A* - Br)u(n- ¥), 


e= 


also— 


T =—22"m(A*—Bt) ~ (»- ©); 
the pitch being uniform ; so that 
T’'+T =2"m(A* — B*) u {(»- 2) 


. ve 
u 
+—(n- -- 
ih Ry ) 1 1 1) 
—~ At— Bt n a $ Le 1\i 
aed ju) r* >; “(55 +>, +5) 
and the efficiency 
cae 
2 Lun 
‘a (4-+ 1 )- uo je. + 1 =) 
i Akt) OE ed ee 
a— = 
P 


For L’ and T’ to be positive, we must have n— —“. — ™ 


— ; and if ¢ denotes the efficiency without the guile 
lades, we have 





agi" ~p| 


e-e¢e= 
n- 


Ss 


a positive quantity ; so that a gain of efficiency is obtained 
by the use of after-guide blades to a quapiiies. 

(29) With increasing pitch, so as to do away with shock, 
en 


L = m(A*-B*) ut (2- >) 
T = #m(At— Br) ut(2— >i 








and 
L’ = m(A* - Bt) ut (t-4-7 
T= rm(A*— Bt) ut} (2-2 = 23, 
so that the efficiency , 
ee (i t+T)s 
2elLn 
Gy 2S] n* 1 
were) = pete ps} 
ae 
ania) 


=l]- 





ay (S-2 
so that, by making p’ infinite, the stream from the pro- 
peller is diverted astern in parallel lines relatively to the 
vessel, all rotation being taken out of the screw wake, and 
the efficiency is then unity, as it should be. 

(30) Next suppose x = 0, or the forward propeller fixed 
as guide blades, as in some of Thornycroft’s arrangements; 
this has the a t inconvenience of making T negative, 
so that the guide blades act as a drag on the way of the 
vessel; but the thrust T’ of the second screw, which is 
now the propeller, is correspondingly increased, so that 

ual efficiency is obtainable as before, with the advantage 
0 using a propeller of finer pw and greater ee of 
revolutions, and consequently less percentage ip. 

When it is considered, however, that the guide blades 





will be of nearly the same weight as the while 
contributing but slightly to the efficiency when finid friction 
is to be allowed for, it does not seem likely that, although 
theoretically valuable, guide blades will come into common 
use at sea. 


THE DURABILITY OF IRON AND STEEL SHIPS.. 


Tue substitution of iron for wood as a material for ship 
construction has rendered it possible not only to build 
ships stronger than before, but also to diminish the cost of 
their production and maintenance. It is fortunate for 
shipowners in these times of low freights that pea. gs 
of ships due to ordinary wear and tear are not y 80 
considerable as formerly. Dry rot and the other forms of 
decay which were so prolific a source of trouble and 
expense in the management of wood vessels, are wholly 

own in their iron and steel successors, The loosening 
of fastenings and other indications of straining which were 
so commo re by wooden ships after a few years 
of hard work are also experiences of the past ; and so are 
the extensive “openings up” which were periodically 
resorted to in order to establish a vessel’s claims to reclassi- 
fication. The shipwright’s bill no longer swallows during 
a few weeks the earnings of twelve months, unless it be 
when new decks are wanted, which is not often in the 
career of any ship. The 7 dock proprietor and the 
painter are the esman with whom the shipowner has 
chiefly to reckon with now-a-days ; with an occasional job 
for the engineer and boilermaker if his vessel is propelled 
by steam. The necessity for new boilers is to the steamship 
owner an ever-existing rock-ahead, and wise is he who sets 
aside an adequate proportion of each year’s earnings to pay 
for the boiler or boilers which will inevitably be wanted, 
should his vessel be fortunate enough to keep afloat until 
the old ones are worn out. We are concerned at present, 
however, with the subject of the durability of the hulls of 
iron and steel ships, apart from that of the machinery ; 
and although depreciation is ever taking place as the age 
of a vessel increases, yet, with the exercise of due care, 
the actual deterioration per annum in the strength and 
quality of the material in an iron or steel ship may, as 
many shipowners are aware, be reduced to a very small 
sum indeed. Wood decks will inevitably wear thin, and 
wood ceilings become defective; but the iron and steel 
— of the vessel, if properly attended to, will require 
ittle or no expenditure, except for cleaning and painting, 
during many years. Oxidation is, in fact, the only source 
of deterioration which has to be provided against; and if 
oxidation could be entirely prevented, there does not seem 
to be any reason why an iron or steel ship should decay at 
all. It Losers therefore an important question to ascer- 
tain to what extent the tendency of iron and steel to com- 
bine with oxygen may be checked, and in what way that 
result may best attained. The experience obtained 
with existing iron ships is only of a partial and relative 
character. There are vessels still in existence which were 
built of iron thirty to forty years ago; but in comparing 
the condition of some of these with that of wooden vessels 
of the same one is not very favourably impressed 
with the durable qualities of the former materi But 
this is due to ignorance regarding the oxidising tendencies 
of iron on the of those who first owned these vessels ; 
or if not wholly to ignorance, then certainly to neglect. 
One fact is very clear:—The iron vessels that have been 
best cared for are now in the best condition, and those 
which have been neglected are worse than any wooden 
vessels would be that had not been attacked with dry rot 
or other form of decay. From this it would appear that 
an iron or steel ship, although not liable to serious wasting 
in the early years of their existence, may yet, if oxidation be 
permitted to go on, prove to be less durable than a wooden 
ship. The quality of durability—with which that of main- 
tained strength and seaworthiness is, of course, intimately 
associated —is therefore not inherent to iron and steel 
ships, except during a comparatively early part of their 
existence before the results of oxidation can become very 
considerable. If the proper utionary measures for 
preventing or arresting oxidation are neglected, there is no 
reason why an iron ship should last any longer in a ser- 
viceable condition than a wooden one. Experience with 
existing iron vessels, built from twenty-five to forty years 
ago, tends to corroborate these deductions, for some of 
them are almost as strong and sound as when first built, 
while others are reduced to the thickness, and therefore 
strength, of a tin pot. 

What, then, are the observed tendencies to oxidation of 
the several parts of iron and steel ships, and what does 
experience teach in to the best measures for pre- 
venting or arresting these tendencies? For many years 
after vessels were first built of iron it was supposed that 
the chief wear and tear would take place in the parts 
below water. The outer surface of the bottom plating 
was thought to be particularly liable to wasting by oxida- 
tion, and so special measures were early adopted for pre- 
venting corrosion thereat by the use of paints and compo- 
sitions, But very soon it was found that whatever 
might be the of wasting by corrosion to which 
the outer surface of the bottom plating was exposed, 
those of the inside surface were far more consider- 
able, especially at the flat of the bottom, between the 
deep floors, where there is a continual wash of bilge 

with every movement of the vessel. This 
fluid, which consists of condensed moisture from the 
cargo, mixed with drainage from the latter and decom- 
posed organic matter, such as grain, &c., is almost always 
of an acid character, and its effect upon the iron or steel 
with which it is in contact is often supplemented by the 
mechanical action of gravel, pieces of wood, or nut and 
screw bolts, which have been negligently permitted to get 
into the limbers. Hence it was very soon found that the 
inner surface of the bottom plating, to as high as the turn 
of the bilge, must be protected from the action of such 
influences as these; and at first a coating of pitch was 
employed for the purpose. te was next tried, but 
by common consent Portland cement was ultimately 
adopted as the best preservative of this part of the vessel. 
There is still, however, a lack of agreement in regard to 
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the paints and compositions best suited for preventing 
fouling and corrosion on the outer surface. Pa ship- 
owners aay their faith to one specific and some to another, 
but so far it is very doubtful whether ve tawy Be tried 
can be depended upon to keep a ship’s bottom ly clean 
during twelve months. Corrosion has, however, been 
reduced to a minimum at this part of a vessel, so that it is 
not unusual to find the bottom of a ship when about 
twelve years of age completely covered with an enamel- 
like coating, formed with the many layers of paint which 
have been applied corey | that time. But all ships are not 
alike in this —— e recently added paint in many 
cases being merely a covering to a thick incrustation of 
rust, and sometimes even of cavernous accumulations of 
rust and water, the presence of which can be discovered 
only by the aid of a chipping hammer. Unless oxidation 
is thoroughly removed from iron or steel plating, and the 
surface is quite dry, it is of no use to apply paint or any 
ee for preventing corrosion. By bearing this in 
mind, and acting upon it, the bottom of an iron or steel 
ship may prove the most durable part of her. Indeed, 
upon drilling holes at different parts of the plating of 
old iron ships, it is commonly found that the loss of sub- 
stance in the bottom is much less than at the top sides, 
and very often no depreciation at all in thickness can be 
ame between the upper part of the bilges and the 
ee 
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from which sailing ships must necessarily be exempt. 
Inaccessibility is one of these, and it applies particularly 
to the neighbourhood of the machinery and to the interior 
of ballast tanks and cellular bottoms. It is practically 
impossible to give that attention which is needed to the 
portion of the hull below the working parts of the 
machinery, and in most vessels it is difficult to look after 
the framing below the boilers. The renewal of boilers is 
always attended with the necessity for repairs to the boiler 
seatings and the adjacent framework of t the vessel. But 
such wear and tear is local in its character, and may be 
made at a comparatively small cost. The interiors 
of ast tanks and cellular bottoms are, of course, ex- 
amined at all periodical inspections, but corrosion of the 
floors and longitudinal girders cannot be prevented, seeing 
that the double bottom space is frequently filled. with 
water, and always damp. If the cement on the inside of 
the plating and frames is kept in a good condition, that is 
as much as can be done to preserve that part of a steamer 
from decay. 

The corrosion which goes on in the coal bunkers, due to 
the presence of sulphur in the coal, and frequently of 
moisture also, is a serious source of mischief ; but it may 
be minimised, and indeed reduced to very small proportions, 
by a cleaning and painting, ing care never to 
apply the paint to either a damp or rusty surface. When- 
ever a steamer reaches a home port after a foreign voyage 





and bedded upon thick red lead paint, also if the bolts 
be tightly driven, and their nuts screwed upon grummets 
and washers, then, by keeping the deck seams tight, the 
durability of the deck plating may be ensured. 

A well built and carefully kept iron or steel sailing 
ye 9 should be practically indestructible so far as decay 
and wear and tear are concerned, and the life of a 
steamer is of less duration only in so far as regards the 
parts to which especial allusion has been made. Whether 
or not it will commercially pay a shipowner to take such 
care of his vessels, bearing in mind the risks of ocean 
navigation to which all ships alike are exposed, is, of 
course, another matter; but that the use of iron and steel 
has made it possible to own shipping at a less cost for main- 
tenance than formerly there can be no doubt. This fact 
has been a considerable factor in reducing the cost of 
ocean freightage, and therefore in bringing produce at a 
cheaper rate to the consumer. It has, moreover, tended 
to augment our national wealth inasmuch as a ship costs 
less per ton to build and less per ton to keep in poms the on 
than was formerly the case. That the average life of a 
ship should be less than it was under pre-existing condi- 
tions shows either that less care is now exercised in their 
navigation or that the inevitable risks of ocean naviga- 
tion have been increased. Probably the greater number of 
ships traversing the seas, and the hurry and drive which 
characterises their movements, has a great deal to do in 
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In a properly cemented and frequently coated iron or 
sie-l ship tiere will be little or no danger of the outer | 


plating wasting by corrosion on its outside surface, —— 
in the region of the water line, and even at that part the 
tendency may be minimised by carefully removing the rust 
formed during each voyage and painting the surface. It 
is upon the inside surface of the plating, above the height 
to which cement is laid, that the wasting by corrosion 
chiefly takes place, and it is the top sides of an old iron 
ship that first come under serious repair and renewal. 
That the tendency to corrosion should be very considerable 
at that part is obvious when we consider the influences to 
which it is exposed. The moisture which evaporates from 
most cargoes condenses first upon the iron skin, which is 
kept cool by the sea, and thence it trickles into the 
limbers. This moisture at once attacks any exposed sur- 
face of iron, and yields to the latter a portion of its 
oxygepv. If the surface is painted the water is unable to 
do any mischief, nor will corrosion take place so long as 
the paint endures. But in the course of time moisture 
gets between the paint and the iron, rust is formed, the 
paint is thrown off, and conditions are set up that are 
calculated to speedily depreciate the substance of the plating 
unless they are arrested. When the ship arrives in port 
and the cargo is discharged this matter should be at 
once looked to, and if cleaning and re-painting are 
found to be necessary they should be carried out 
at once. But in these days of hurry and rush, one 
cargo is scarcely out before another one is being put in, 
and thus ships are often kept running for years without a 
brush of paint being applied to the inside surface of the 
side plating. When the paint is put on, too often it is 
laid upon the rust, and so might just as well have been 
kept in the paint store. Sailing ships are usually better 
attended to in this respect than steamers, and this is due 
to their not being given such quick despatch at the ports 
of disc The delays to which sailing ships are liable, 
according to the practices which prevail at most ports at 
home and abroad, are very often advantageously utilised 
in cleaning and painting the inner surface of the plating, 
and for this reason, more than for any other, it will 
bably be found in a few years hence that the life of an iron 
or steel sailing ship which escapes the perils of the seas 
is very much longer than that of a steamer. So far as 
opportunity for comparison has been afforded, the evidence 
altogether points in that direction. 

But steamers are exposed to sources of deterioration 








of several months’ duration, the state of the bunkers 
should be examined, and, if necessary, the remainder of 
the coals should be removed, in order that the ironwork 
may be properly dealt with. 

Having referred to the machinery spaces, bunkers, 
double and cellular bottoms, and the results of quick 
despatch, there appears to be nothing left to distinguish 
the cases of steamers from those of sailing ships, su far as 
regards the tendencies to decay, and the precautions to 
be taken in order to make them durable. 

Both sailing ships and steamers have at times iron or 
steel decks, upon which no wood fiat is laid; but such an 
arrangement is much more frequently met with in the 
latter than in the former. It is to be feared that iron and 
steel decks will prove a source of trouble in consequence 
of their rapid corrosion, which nothing tried up to the 
present time has been able to arrest. It will easily be 
understood that the frequent breaking of salt water spray 
upon the surface of an iron or steel plate should cause it 
to corrode; but the wear and tear of deck plating is found 
to be much more rapid than that of the outer surface of 
topside plating — tosimilar conditions. The strength 
of many iron and steel ships is largely dependent upon 
the efficiency of their iron or steel decks, so that, by-and- 
bye, the condition of those decks will become a serious 
question to shipowners and ship-surveyors. The first use 
of iron decks was of too recent a date to enable an esti- 
mate to be yet made of their ultimate durability ; but the 
thick incrustations of rust commonly found on the iron 
decks of steamers which were built only four or five years 
ago, points to a speedy reduction in their substance. 

One valuable fact in relation to the durability of iron 
and steel ships has for some years past been well under- 
stood by most shipowners, viz., the necessity for avoiding 
all wood or other linings on the inside surface of these 
ships above the cement level. Even in poops and fore- 
castles all coverings to the frames and plating should be 
avoided. Nowhere does corrosion proceed at a more rapid 
rate than behind linings where moisture can collect with- 
out a sufficient current of air to evaporate it. Exposure, 
accessibility, and frequent cleaning and h gered is neces- 
sary for the preservation of iron and steel surfaces. 
Whenever a surface of iron cannot be got at, as in the 
case of iron deck plating, stringers, tie plates, &c., below 
a wood deck, moisture must be carefully excluded, and this 
can be done only by properly attending to the caulking. 
If the wood work is carefully fitted in the first instance, 
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increasing the proportion of shipping csialt'es. Iu‘ the 
ships themselves are stronger, and the conditions rewating 
to their maintenance are more favourable than was the 
case in the days of our wooden walls. 








FLOUR MILLING. 


WE now complete the illustration of the large modern flour 
mill erected for the Bombay Flour Mill Company, Bombay, by 
Mr. Henry Simon, C.E., of Manchester, as mentioned and partly 
illustrated at p. 479 in our last impression. This mill, as originally 
designed and executed in 1884, included the engine-house, boile: - 
shed—not shown—and the five floor building marked on the 
plans as 1st flour mill and wheat-cleaning. In these Mr. Simon 
erected machinery for cleaning about 3 tons of wheat per hour, 
and milling machinery for the production of 1 ton of flour per 
hour. 

The risk of fire in the wheat-cleaning department is very 
considerable, and is due to the foreign impurities, such as stones 
and metallic substances contained in the wheat. This made it 
desirable that the cleaning machines should be made ample in 
capacity to store during a day's working, sufficient cleaned wheat 
to supply the roller plant working day and night. The plant 
was worked at its maximum capacity from the first, ready 
customers being at hand in the Anglo-Indian population, and 
whilst more slowly the Hindoo caste prejudices were being over- 
come, the company received large orders from the Government 
Commissariat Department to supply flour for our soldiers 
engaged in the Egyptian yap oem all the flour for the Indian 
Contingent being ground in this mill. ‘ 

The company very soon found that the mill, as originally pro- 
jected, was inadequate to meet the demands upon it, so in the 
later months of 1885 the additional buildings, as shown in the 
plans, together with a five floor flour store 50ft. long by 30ft. 
wide—shown in elevation only—and ina direct line with the 
engine-house on the opposite side of the mill building were 
erected, and Mr. Simon was entrusted with the constructiou 
and erection for the requisite machinery to increase the wheat- 
cleaning plant up to a capacity of 7 tons per hour, and the roller 
milling plant to a capacity of about 24 tons per hour, or an 
annual capacity of about 20,000 tons of flour. a“ 

Railway wagons bring the wheat by the company’s siding to 
the warehouse. It is directly shot into a stationery riddle to 
free it of large impurities, as sticks and stalks, then elevated to an 
automatic weighing machine with self-registering indicators. 
After being weighed it falls to a separator provided with large 
oscillating sieves and exhaust fan. The fan carries off a consider- 
able quantity of loose dust, and the sieves remove straw, sack- 
strings, and other impurities equally unsuited for bread-making 
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purposes. The wheat is then conveyed to one of the five storage | the frictional rubbing is regulated in accordance with the | silk or wire cover. These blades have about 2in. wide, 
silos, each of the silos being used for the reception of one class of | toughness of the bran, which ought not to be injured. After| which throw the material fed to the centrifugal in a 


wheat only—see page 479, Under each of the silos is a measuring 
machine ; these can be adjusted to measure any desired pro- 
portion of the five qualities into a large mixing worm. The 
wheat mixed suitably for the millers’ requirements, is then con- 
tors, the same in principle as that 


veyed to two more se a 
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mentioned, but more exact and elaborate in construction. 
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SIMON’S THREE-HIGH ROLLER MILL. 


LH’ SIMON 





these come the brush machines for finishing off the wheat from 
the scourer. In connection with each of these machines are 
directed air currents induced by an exhaust fan, which lifts 
away the impurities brushed off. Throughout this process the 
fans connected with the different machines deliver all dust to 
the outside of the mill, to reduce the risk of damage from 
explosion, The 
wheat is now passed 
through a second 
automatic weigher 
ascertain the 
amount of waste 
occurring in the 
cleaning, and then 
elevated to the 
cleaned wheat-bin. 
These machines are 
seen in the plans, 
page 498, and eleva- 
tion, page 497. 

We now come to 
the milling machi- 
nery proper, and 
the system adopted 
for extracting from 
the wheat the 
largestavailable per- 
centage of flour, free 
from those parts of 
the wheat 


urposes 

and, moreover, as 
the flour produced 
from the centre of 
the wheat berries is 
richer and of better 
colour than the flour 
nearer the bran, its 
commercial value is 
also greater, and one 
aim of the system is 
to deliver the pro- 
ducts divided 
strictly according to 
their value. 

The principal ma- 
chines used in the 
milling system are : 
—(1) Three - high 
roller mills with 
smooth and corru- 
gated rolls, twenty- 
eight in number. 
The positions of 
these machines are 
seen in the plans 
and elevations and 
sections and per- 
spective views of 
them given on this 

In this type 


page. 
fans of these machines draw off dust, chaff, and straw, and the | of roller mill the three rolls are placed one above the 


sieves remove oats, buckwheat, and weed seeds. The wheat is then 
sized on rotary screens adjustable to suit any wheat mixture. 
Each of the sizes made run through metallic cylinders, the 
interior surfaces of which are covered with indentations, so that 
clay, round seeds, &c., fall from the passing grain into them. 





These cylinders revolve slowly, so that the indentations can 
empty into a channel above the flow of wheat and be automati- 
cally removed. Next come magnetic separators, which collect 
iron wire, nails, and metallic substances often contained in the 
wheat. Such wheats as require it can then be run to a washing 
machine, and after being scrubbed in water, passed forward 
to adryer in which centrifugal force and steam combine to 
remove the moisture. It is thence elevated to the washed 
wheat bins and mixed in with the unwashed wheats to lay for 
awhile and become mellow. 

The next machines are scourers, which by friction remove 
chaff and incrustations from the wheat skin. The intensity of 


SIMON'S TWO-ROLLER MILL. 





other, two distinct rollings of material being made which 
are kept entirely independent of each other by means of 
a simple and ingenious combination of cross-channels, con- 
veying the feed to the lower and centre rolls through 
the ground product passing from the upper and centre rolls. 
The centre roll re- 
volves in stationary 
bearings, and the 
bearings for the up- 
per and lower rolls 
are carried on levers 
to the longer arms 
of which spring 
ressure is applied. 
e distance of the 
top or bottom roll 
from the centre roll 
can be regulated 
with the greatest 
nicety withoutalter- 
ing the spring pres- 
sure. 


The advantages 
of the three-high 
form of roller mill 
are that the up and 
down pressures on 
the centre roll coun- 
terbalance each 
other so that prac- 
tically this roll re- 
volves frictionless in 
its i The 
frictional resistance 
of this mill should 
therefore only equal 
that of a pair roller 
mill of half its ca- 
pacity, but the fric- 
tion is further con- 
siderably reduced 
by supporting the 
upper and lower roll 
axles on the peri- 
pheriesof gun-metal 
pulleys of large dia- 
meter instead of in 
ordinary fixed bear- 
_ That the vertical arrangement of rolls occupies con- 
siderably less floor s is also an advantage apart from the 
facility for adjustment which it secures, 

Twenty-eight centrifugal machines, with cylinders 10ft. long, 
some of which are covered with wire—to resist abrasion—are 
used for scalping the broken wheat from the first break rolls 
and the wheatmeal, and the remainder, covered with silk cloth, 
are used to dress out flour from the coarse and middlings, i.c., 
unreduced granular contents of the wheat kernel. A shaft 
passes through the centre of the cylinder provided with arms, 
to which are attached blades parallel with the shaft for the 
length of the cylinder, and at only a slight distance from its 





cloud against the cover, and being slightly twisted, the 
satin commen than the tetas daa Ws Ge aie A Gee 
machine. The cylinder itself revolves very slowly on the shaft, 
and strips are fixed longitudinally on its inner surface to elevate 
the material which falls to the cylinder’s lower surface for further 
distribution by the beaters against its covers. A screw — 
runs under the cylinder in the ordi way, collecting all 

passes through the cloth’s meshes. Reels are used for sizing the 
coarse and fine middlings. This machine simply auaainn 3 nap 
octagonal “cylinder,” revolving in an inclined plane. The feed 
passing slowly along it is elevated by its rotation to fall again 
and again back to its lowest surface, through which particles 














SIMON’S THREE-HIGH ROLLER mitt. 


less than the meshes pass, the larger particles travelling forward 
to the end. 

Thirty-two gravity purifiers built in eight frames separate the 
semolina or coarsest middlings from all impurities. This is 
effected by means of air currents being passed time after time 
through the semolina during its passage over directing 
The boards are adjustable, and currents can be regulated to any 
extent. 

The “Reform” purifier is used for the purification of finest 
middlings. This machine is the last; outcome of scientific 
milling, and has made it possible, we are informed, to thoroughly 
purify the very finest middlings without waste—a refinement in 
milling heretofore unattainable. The middlings are fed over a 

















SIMON’S TWO-ROLLER MILL. 


roller on to a rapidly oscillating sieve, the whole surface of 
which is exhausted by a fan; above the sieve and close to is a 
grid of channels formed so as to intensify the air currents 


immediately on leaving the silk surface. e machine is pro- 
vided with—or without—a filter com of flannel, through 
which the air passes before enteri e fan. Pure middlings 


pass through the meshes of the silk cover, whilst partial pure 
middlings are deposited by the action of the intensified current 
into the grid of channels, thence automatically conveyed for 
regrinding. The lighter impurities are deposited by the air 
current on the filter cloth, from which they are collected by 
simple mechanism and delivered outside the machine. 

The system on which the machines of the first and second 
roller mill plants are connected is so similar that a description 
of one will suffice. The wheat is conveyed from the cleaned 
wheat bin to a rotary sizer with adjustable meshes which 
divides the wheat into two sizes; each size is fed to a pair of 
corrugated rolls, the office of these heing to open the grain ali 
the crease; it is elevated from “hese to a combi wire an 
silk centrifugal. The broken wheat is scalped on the wire, and 
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what passes through the meshes of the wire goes on to the silk | 


section, where a small percentage of flour mixed with dirt from 
the wheat crease is dressed out and the middlings and semolina 
passed to a sizing reel preparatory to purification, and from 
there for after reduction in the smooth roller mills. The greater 
portion of the wheat does not pass through the wire meshes, 
but tails over the end of the cylinder and is passed to a second 
roller mill, which with its sharp corrugations cuts out a portion 
of the wheat kernel. After this grinding it is again elevated, 
and goes through exactly the same scalping and dressing process 
as before; this is continued in the same gradual manner five 
successive times, the tails 
being bran, from which all the kernel has been extracted. 
The semolina and middlings are assorted according to quality, 
and after being sized are passed to the gravity and reform 
purifiers. The pure products from these purifiers can be 
reduced on the smooth rolls and dressed through the after 
centrifugals as flour, but the semi-pure products can be only 
disconnected from these impurities on the rollers, and after 
further purification the products freed from impurities can be 
ground into flour; this makes the process of reducing, dressing, 
and re-purifying for the semolina and middlings a very gradual 
one to insure high-class results, severe grinding on impure 
middlings resulting in discoloration of the flours. 


The engine manufactured by Messrs. Yates, Blackburn, | to 


driving the plant, is of the 
horizontal compound condensing 
type, with cylinders 17in.. and 
30in. diameter by 4ft. stroke. 
Steam at a working pressure of 
1001b. per square inch is sup- 
plied by two Lancashire boilers 
80ft. long by 7ft. diameter. The 
engine we illustrated in our last 
impression, and we now give 
with further illustrations of the 
mill and machinery, a sectional 
view of the cut-off arrangement 
of this engine. The power is 
transmitted from the engine fly- 
wheel, as will be gathered from 
the engravings, by cotton ropes. 
This wheel is 2Cft. diameter 
and grooved for the reception 
of eight 2in. ropes. e ropes 
travel with a velocity of 3500ft. 
per minute, five’ going to the 
ground floor and three to the 
second-floor shafts. 

The valves are of the ordinary 
slide pattern, the main valve 
being worked from the crank 
shaft by an excentric in the 
usual way. The cut-off valve is 
on the back of the main valve, 
and arran, so that whilst 
travelling with it horizontally 
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of the last centrifugal scalper | 








simultaneously uncovering those at the other end. Con- 
nected with the cam is an arrangement for regulating the 
-point of cut-off direct from the governor, thus adjusting the 
admission of steam to suit any variations of load under which 
the engine may have to work. This gear is shown on this page. 
This arrangement consists of two hollow shafts, one being within 
the other, and the outer one on which the cam is fixed having 


a helical slot cut in it, whilst the inner one,{driven from{the | 


crank shaft, has in it a straight slot. These 
two shafts are connected by a steel die attached 
to and worked by the piston of a small cylinder 
actuated by either steam or water pressure, 
and fitted with a valve worked by the governor 
so connected by an arrangement of levers as 
to retain the die under the absolute control of & 
the governor, thereby shifting the position of the 
cam so as to cut off earlier or later as required. 

The ground-floor shaft drives, as seen in the 
plan, page 497, all the roller mills on first- 
floor and the whole of the wheat-cleaning 
machinery, but by means of friction 
clutches the wheat-cleaning machinery and 
second flour mill can be stopped at will. 
The second-floor shaft drives directly on 
the purifiers and centrifugals, and 
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METALLIC PERMANENT WAY. 


THE answers to questions put to the several railway com. 
panies using iron or steel sleepers by the Technical Commission 
of the Society of German Railway Directors have been embodied 
in the form of a paper by Herrn J. Ribar, to whom we are 
indebted for the following details :— 

Cross sleepers.—The profiles mostly in use are based on three 

' main systems—the so-called 
efile 
i 





















Vautherin profile, the profile of 
Hilf’s longitudinal sleeper, and 
quite recently the so-called 
Haarmann profile. The Vau- 
therin profile, which created 
some considerable excitement 
in 1867, having been found too 
weak, several companies, espe- 
cially the Berg-Mark Railway, 
who liked the form of sleeper, 
instituted a succession of trials 
with modifications, shown in 
Figs. 1, 2, 3, 4, and 6, page 438, 
Since the improvements shown 
there have been no further com- 
plaints of loose fastenings and 
cracks in the neighbourhood 
of the rail seat, but the flat 
horizontal projections have been 
found not to act well in rough 
ballast, consequently further 
alterations in this direction, 
more nearly assimilating the 
profile of Hilf’s longitudinal 
sleeper — Fig. 8— have been 
made as shown in Figs. 7, 9, 
and 10. Out of nine railways 
using the Vautherin profile, six 
answered in favour of, and 
nine against it. Eleven railway 
companies, using a modified form 
of Hilf’s longitudinal profile, 
all speak in favour of it; but 
from the result of experience 
suggest the lengthening of the 
vertical flanges. This modifica- 
tion, adopted in Heind1’s profile 
—Fig. 10—has been found to be 
& great improvement in keep- 
i well-packed 
of 
Haarmann’s profile is of too 
recent a date for any positive 
result, The Railway Direction 
in Frankfurt raise one very 
serious objection to it, viz., the 
great difficulty in properly pack- 
ing the central box space, as 

















it is free to move in a direction 
et right angles to it, such 
motion being imparted by a : 
lever and rod attached to a slide actuated by a cam of special 
construction, which is provided with anti-friction rollers chilled 
on their working surface. 
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The steaili passages in the cut-off valve conist of a ntimber 
bf small ports, corresponding to similar ports in the back of the 
tniiin valve; Which are so arranged that the thovement of the 
ttitzoff valve covers the ports dt one elid of the tain valve whilst 


with wide leather belts the two line shafts on the top floor 
drive scalpers, sizers, and elevators. In the longitudinal eleva- 
tion, page 479, the elevator boxes are shown broken off 
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BOMBAY ROLLER FLOUR MILL—VARIABLE AUTCMATIC CUT-OFF OF ENGINE. 
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is too far away from the 
edge of the fianges to enable 
the packer to drive the ballast 
into it. The different means adopted for canting the rails are 
(a) curving the sleepers throughout their entire length, Figs. 
11 and 13 ; (b) curving the two ends and leaving the middle 
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Flous Mill. 
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FOURTH FLOOR. 
near the ground. ‘Their position in plan is showh in the 
engravings on the same page and above. in, by means 


of a friction clutch, all machinery in the upper flodrs of the 
sevond flour inill can be brotight to a standstill, 





horizoiital, Figs. 12 and 16 ; (c) canting the rail seat and leaving 
the middle and ends horizontal, Figs: 15 and 17 ; or (d) rolling 
the sleepers horizontal throughout and inserting wedge plates 
tinder the rails, Fig. 14. The different opinion on these several 
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systems is as follows :—Nine railways declare there is no objec- 
tion to bending the sleepers. One railway objects because a 
bent sleeper cannot be straightened again without the risk of 
breakage. On the other hand, eight railways using bent cross 
sleepers as cross binders betweent longitudinal sleepers, and to 
give the proper cant to the rails, object to the curvature, as, if 
improperly packed, the bent ends straighten out and produce 
a widening of the gauge. According to the experience on Dutch 
railways, with sand ballast, the bent sleepers are apt to rock 
and produce a dangerous oscillation of the trains. The methods 
of fastening the rails down to the sleepers are either keys and 
wedges, clip plates, or screw bolts. The old form of key and 
cotter is maintained by very few railways ; where still employed 
the holes in the sleepers are all bored alike, and the variation of 
gauge in curves effected by using fastening pieces of different 
thicknesses. The key and inner cotter remain the same, while 
the outer cotter and closing piece are made stronger. There 
are therefore four constant and four variable parts for every 
sleeper, and, if the latter be straight further, two packing 
plates for obtaining the cant. The alteration of the gauge from 
0 up to 20 millimetres, in instalments of 4 millimetres, can be 
effected by the use of the different fastenings. The majority of 
the railways use screw bolts and clips, when the gauge is varied 
partly by a shoulder on the bolt, partly by a shoulder on the clips, 
and partly by means of separate packing pieces, The fastenings 
used on the Hessian-Ludwig Railway and the ~— Railway Direc- 
tion, in Frankfurt-on-Main—Fig. 23, 502—belong to the first 
category. The first named use a bolt with a square shoulder 
projecting 9 millimetres, whereby differences of either 9 or 18 
millimetres alone can be obtained. The last named have adopted 
Messrs. Kluge and Behrend’s system—Fig. 23a—by which the 
gauge can be altered 4, 8, 12, or 16 millimetres, and are pow 
trying the system shown in Fig. 23). Several systems are in 
use where the widening of the gauge is effected by a series of 
varying clips. Fig. 22 shows the system in force on the Kais. 
Franz Josef’s Railway, which is very similar to the fastening 
of the Roy. Prussian—the Gotthard and the Main-Necker Rail- 
ways—one objection to it is that the foot of the rail is in direct 
contact with the bolt ; another, that there are so many different 
types in the series thata very slight error produces too great an 
expansion of gauge. The first objection has been removed by 
the Roy. Railway Direction—Left Rhine Railway—by increas- 
ing the strength of the clip plate on Rueppel’s system—Fig. 26 
—so that the foot of the rail is in contact with the clip plate 
throughout its length. Another method of widening the gauge 
is the insertion of separate packing pieces. This has the advan- 
tage of simplicity, but the disadvantage of an increased number 
of parts. e system of Roth and Schiiler—Fig. 24—is similar 
in [pawn | and has been introduced on the Saarbruck, Baden, 
and isolated lengths of the Bavarian lines. The widening of the 
gauge up to 20 millimetres in gradations of 2} millimetres is 
effected by the insertion of square excentrically bored plates on 
one or other of the rails. The method is simple, but has the 
disadvantage, that the packing piece transmits the lateral thrust 
of the rail to the bolt instead of to the sleeper. Heindl’s 
system—Fig. 28—consists of straight sleepers and a wedge- 
shaped foot-plate, with a projection on the thicker end against 
which the rail presses, to give the necessary cant. The move- 
ment of the plate in either direction is prevented by having a 
slot cut on either side, into which the clips fastening the rail 
fit, and the lateral thrust of the rail is thereby transmitted 
direct to the sleeper without affecting the bolts, The advan- 
tages of this method outweigh the disadvantages of the pre- 
viously-mentioned systems, and its simplicity more than counter- 
balances its excessive number of parts. A system differing 
totally from any other is Haarmann’s construction for Vautherin 
sleepers, Figs. 29, a and b. It consists of a steel saddle 
with two shoulders, between which the rail fits. Sleeper, 
saddle, and rail are held together by two clips, with a hori- 
zontal bolt passing through saddle and rail. A pin on the base 
of the saddle fitting into the sleeper prevents lateral motion. 
There is no means of regulating the gauge but boring fresh 
holes for every case. The fastenings on Haarmann’s profile— 
Fig. 27—consist of a foot-plate with reversed hooks, which is 
let into the sleeper under the foot of the rail and fastened on 
the inner side by a clip plate with shoulder and a bolt. Hook 
and clip plate are variable to allow of a variation of gauge up to 
30 millimetres. There are a series of four of each, all difficult 
to make, and more difficult to fit, as the sleepers are apt to 
move and the rail flange to press cn the hooks. All cross 
sleepers are now closed at the ends in one of the methods shown 
in Figs. 18, 19, 20, and 21. Attempts to supply the lack of 
friction where the sleepers are not packed throughout their 
whole length show that the extra cost is scarcely compensated 
by the result. 

Longitudinal 8.—This form of sleeper is known on the 
Continent under three heads, the single system consisting of 
one main part, the double system consisting of two mains parts, 
and the triple system consisting of three main parts. There is 
only one form of the single system in use in Germany, viz., 
Hartwicks, which has, however, been removed from all main 
lines, and is only employed in secondary railways. To the 
double system belong Hilf’s profile with improvements, and the 
profiles Hohrnegger and Haarmann; to the tripe system profiles, 
Scheffler and De Serres-Battig. The modifications of Hilf's 
system by Menne and Hohrnegger are shown in Figs. 31, 32, 
and 33 respectively. The methods employed for cross-fastening 
the sleepers vary from simple tie bolts on Hilf’s first system to 
single L ties on the Berlin Nordhaiisen Railway, ~|-form-—Fig. 
387—on the Upper Silesian Railway, and to cross sleepers under 
the longitudinals, where a departure from the strict principle of 
longitudinals has been adopted. In Hohrnegger’s and Haar- 
mann’s systems—Figs. 30, 38, and 39—the sleepers are strongly 
fished; in Hilf’s, in addition to the a a supporting 
Ee is inserted to prevent the middle rib indenting the cross- 

inder. The report as to the results of fishing the sleepers from 
those railways who have tried the system are very favourable. 
They say:—A strong and i —a fishing, i.¢., one embracing 
the entire profile of the longitudinal sleeper, has been found in 
nearly cases & necessity with every form in use.” In 
Hohrnegger’s new system—Hilf’s profile—the vertical ribs have 
been 1 ened, and the head-plate fitted with projections on 
either side to insure the position of the rail. By this means, 
and by the employment of wedge-shaped clips, any error in 
bending or drilling the sleepers can be corrected. The ends of 
the sleepers butt on strong saddles 400 mm. long, to which they 
are fastened on one side by the angular rail fish-plate and on the 
other by a special flat fish-plate laid horizontally. To keep the 
gauge and cant cross-binders are introduced every three metres, 
on which similar saddles 120 mm. long are fastened. In 
Haarmann’s system the longitudinal sleeper has the form shown 
in Fig. 39, a, b,c,and d. To insure the gauge re, shaped, 
cross-binders, splayed between the metals, are employed. On the 
Berlin City Railway gauge rods have to be employed as well. The 
cant of the rails and fishing of the sleeper joints are effected by 
a special saddle fastened to the cross binders, This system 
with § Schwedler’s improvements is largely employed on the 








Prussian States Railways. a sleepers on Hilf’s 
system are rolled straight and drilled according to the radiation 
of curve. a and Haarmann’s are bent warm to the 
desired curve. The expansion of gauge where stiff cross- 
binders are employed is effected by drilling the binders to suit 
the variation. e rails, with the exception of Haarmann’s, 
are fastened down by bolts and clips. In all systems, exce 
Hohrnegger’s, the foot of the rail comes in contact with 
bolt, a great disadvan With to the so-called 
“triple” system, these, like Hilf’s, are supposed to facilitate 
the exchange of parts. In Scheffler’s—Fig. 40 A. D.—the rail 
is festonad bebeeen longitudinal bearers, The joints of upper 
and lower rail break, and the latter are joined by fish-plates. 
The gauge is kept by angle shape cross-binders. The upper 
and lower rails are bent and drilled in the works. This system 
has been at work on different parts of the Brunswick Railway 
for nineteen, sixteen, fourteen, and twelve years, and answers 
its purpose well. De Serres’ and Battig’s system—Fig. 41— 
consists of a mushroom-headed rail with an inclined sur- 
face instead of cant. The web is gripped by two lower 
rails \, form, with the arms at an e of 45 deg. 
According to the Austro-Hungarian States Railway, to which 
the inventors belong, the system is good. On the other hand, 
the Dutsch States Railway have removed the 5 kilos. laid by them 
on this system, and give an unfavourable verdict on the results. 
In the answers of the several railways the advantages advanced 
in favour of longitudinal sleepers are:—(a) The regular con- 
tinuous transmission of the thrust of the load to the ballast ; 
(b) the consequent moderate tension of parts, com with 
that produced in rails laid on cross sleepers ; (c) smooth, 
even travel of trains; and (d) the consequent lesser strain on 
the rolling stock ; (¢) less danger of bi of rails; (f 

ter security against lateral thrust. The disadvan Ph 
a) The complication of construction ; (b) the troublesome and 
careful erection required in special shops ; (c) the necessity of 
always having a large spare stock on hand ; (d) the necessity of 
a very costly system of ballast drainage; (e) the difficulty of 
maintenance in winter. In favour of cross sleepers, the advan- 
tages put forward are:—(a) The great security against ex: 
sion of gauge ; (b) the —— of the entire system ; (c) the 
facility of slewing the rails when required; (d) the greater 
ease with which the ballast can be drained ; (e) the facilities 
in reconstruction and exchange of parts. 

The railway direction of Saxon States Railways comes to the 
following conclusion :— The use of iron sleepers in general is in 
a state of probation, definite conclusions in favour of one or the 
other system cannot be drawn. The main desideratum for the 
longitudinal system is a deep bed of ballast, coarse, porous, free 
from earth and sand, with best: possible system of drainage. 
Unfortunately all drains for this purpose become useless after a 
time. Security is afforded by all the systems in use. With 
regard to the best position of the rails as to height, direction, 
and gauge, no definite opinion has been formed to which system 
preference must be given. Also as to the comparative cost of 
maintenance of both systems in the absence of statistical data 
as to the behaviour of longitudinal and cross sleepers under 
similar conditi pecially with equally good packing—and 
owing to the proportionately short time of observation, there is 
no certain standard to go by. The cross sleepers, when the 
profile is strong, the sleepers not too short, and their ends closed, 
appear to answer all requirements. As to the best form and 
weight of longitudinal and cross sleepers, the height and weight 
of rails, and the best form of cross-binders, further experience 
must be waited for. The fastening the rails to the sleepers by 
bolts has been more generally adopted than by wedges. There 
are no data as to the life of iron sleepers.” 

A somewhat less ambiguous decision might have been expected 
from the data furnished ; but the verdict is a safe one. It 
neither condemns nor favours any system of sleepers, but lays 
the whole burden on the drainage of the ballast. 











THE MANCHESTER SHIP CANAL. 


By heroic exertions, and by an unusual degree of self-sacrifice 
on the part of the House of Lords, the Manchester Ship Canal 
Bill has at last been pushed through both Houses of Parliament. 
A week or ten days ago the prospect in to this measure 
was once more gloomy, despite the adoption of a new Standing 
Order by the Upper House, for a dissolution had been announced, 
and this seemed likely to be fatal to the Bill; but realising the 
serious considerations involved, the House resolved to make a 
desperate effort to run the Bill through, the House of Commons 
having alread it. Accordingly a Select Committee, 
consisting of Milltown—chairman—Earl Ducie, Earl] Strath- 
more, the Earl of Howth and Viscount Hood, met on Friday last 
to consider this scheme for enabling the Ship Canal Company 
to pay a certain amount of interest out of capital during the con- 
struction of the works. There were at one time petitions against 
the Bill from various quarters, including the C ion of Liver- 
pool, the Mersey Docks Board, and the London and North-Western 
Railway Company, but eventually only the first two of these 
now mentioned appeared before the Committee by counsel. Mr. 
Pember, Q.C., on behalf of the promoters, explained that the 
object of the Bill was simply to allow the payment of interest 
during construction, and pointed out that the Bill was absolutely 
in accordance with the new Standing Order which had been passed 
by the House of Lords this year, which Standing Order was in 
facta reprint of the one which had been in force for some years in 
the House of Commons. That Standing Order empowered the 
Committee on the Bill to insert a clause permitting the payment 
of interest out ef capital, subject to the following conditions :— 
That the rate of interest allowed by the Committee do not in 
any case exceed 4 per cent. ; that the interest be allowed to be paid 
only in respect of the time allowed by the Bill for the completion 
of the canal, or such less time as the Committee think fit; that 
payment of interest do not begin until the Board of Trade have 
certified that at least two-thirds of the share capital authorised 
by the Bill have been actually issued and accepted and held by 
shareholders legally liable for the same; that the te 
amount to be so paid be estimated and stated in the Bill, and be 
not deemed capital within Standing Order 112; that notice of 
the power to pay such interest be given in every prospectus, 
advertisement, or other document of the company, inviting sub- 
scriptions for shares; and that the half-yearly accounts of the 
company show the amount on which and the rate at which 
interest has been paid. The meaning of Standing Order 112 
was that the amount to be paid as interest was not to be treated 
as capital. The Board of ‘Trade had made two reports on the 
Bill, one to the House of Commons, and the other to the House 
of Lords, and both recommended that the provisions of the 
Bill deserved the favourable consideration of Parliament. Mr. 
Pember further argued that the Bill in every respect. complied 
with the new Standing Order and followed the precedent of 
the Regent’s Canal, &., Act of 1885. Clause 3 of the Bill, 
which was the operative clause, proposed that the amount to be 
paid for interest on capital should not exceed in any one year 





the sum of £75,200; and that the capital authorised by the 
Ship Canal Act should be reduced by one-fourth of that sum. 
He did not think the Standing Order upon which the Bill was 
based could now be a matter of discussion. The first point to 
be determined by the Committee was that of the locus standi 
of the two petitioners, viz., the Corporation of Liverpool and 
the Mersey Board. One of the contentions of the latter 
body was that the promoters having failed to get their capital 
were not entitled to the Bill, but to this Mr. Pember, resisting 
at some length both petitions, replied that what the promoters 
had done was to issue a circular to the friends of the under- 
taking, marked private, asking for subscriptions, and they 
had got subscriptions privately to the amount of £750,000, but 
that private prospectus contained a declaration to the effect 
that promoters intended to apply for the present Bill, 
and obviouly under those circumstances many of those to 
whom the paper was communicated would withhold their 
subscriptions until they saw what became of the Bill But, 
acting under the advice of Lord Rothschild, they had never 
gone to the public, Supposing they had, as alleged, been 
unable to their capital, that was why they were now 
in Parliament, and because they were informed by the first 
financiers of the world that this Bill was necessary. This, how- 
ever, did not entitle the petitioners to a locus standi, The 
Regent’s Canal Company in 1881 did what the Manchester Ship 
Canal Com now todo. The Ship Canal Company 
took its in the ordi way, hoping to get the capital 
necessary to carry out the undertaking. 

Mr. Pope, Q.C., and Mr. Bidder, Q.C., upheld the right of 
the petitioners to a locus standi, and in the end the Committee 
decided in their favour. 

Mr. Pember then dealt with the Bill on its merits, and 
observing that the new Standing Order—which we explained a 
few weeks ago—was really due to this Bill, he claimed for the 
promoters a title to have the Bill sanctioned. In the course of 
his argument he said it was the magnitude of the undertaking 
that made the difficulty in finding the capital; and urged that 
it was particularly unfair that interest should be postponed in 
this case, because in consequence of the physical formation of 
the canal and other reasons not a single could be earned 
till the whole of the money had been spent and the canal was 
opened. They were obliged to come for the Bill this year 
because they were bound to buy the Mersey and Irwell within 
two years and they were bound to raise £5,000,000 before they 
commenced to execute any of the works, and that meant alto: 
gether raising £6,700,000 within two years after the _— of 
the Act. With regard to the question of assets and liabilities 
ST a ee 
wou lenty of money to meet t) i e 
company. The estimates of the promoters of the canal had 
always been ample if not to say excessive. The cost of the 
construction of the canal was estimated by the promoters at 
£6,300,000, but the greatest contractors in England had offered 
to undertake the work for £5,750,000 with all risks, That offer 
had been made by Messrs. Lucas and Aird. The assets of the 
Canal Company were £8,000,000, share capital, borrowing powers 
£1,812,000, and the income from the Bridgewater and Irwell 
Navigation made up a total of £10,032,000. The liabilities 
would show that after everything had been paid for there was a 
surplus of assets over liabilities of £505,564. That surely was 
a sufficient surplus to satisfy the requirements of Clause 36 of 
the Ship Canal Act. After the arguments came evidence of a 
totally new character, but we can only briefly indicate it. Mr. 
Aird, of the firm of Aird and Lucas, stated that his firm 
had offered to complete the whole of the canal works 
within four years for £5,750,000 everything included, so far 
as the works were concerned. Mr. Daniel Adamson, chairman 
of the Canal Company, explained the negotiations with Mesers, 
Rothschild as to raising the capital. They advised, he said, that 
power should be sought to pay interest out of capital, and they 
offered to manage the business at a charge of 1 per cent. on the 
capital they raised, leaving the promoters to subscribe as much 
as they thought proper without making any charge. This 
arrangement was contingent on their getting permission to pay 
4 per cent. interest, and as soon as their intention to apply to 
Parliament became known, their friends did not subscribe as 
largely as was expected. Up to the present £750,000 had been 
subscribed without any promise to pay interest upon it. 

Another witness examined was Sir Joseph Lee, deputy 
chairman of the company, who stated that he had made the 
following estimate of available capital and capital expenditure :— 
The share capital would be £8,000,000; loan capital, less 
maximum deduction, £1,812,000; estimated income of Bridge- 
water Navigation during construction, £220,000. ‘The expendi- 
ture of capital would be: Purchase of Bridgewater and Mersey 
and Irwell undertakings, £1,710,000; cost of works, £5,750,000 ; 
cost of land, £742,690; interest on called-up capital, £752,000 ; 
interest on borrowed capital, £105,000; preliminary expenses, 
£146,000 ; cost'of purchase and conveyance of land, £60,246; cost 
of engineering staff and other expenses attending works, £120,000 ; 
Rothschilds’ commission and cost of management, £140,000; 
total expenditure out of capital £9,525,936 ; leaving a surplus of 
£506,064. The only item in these figures not contemplated 
last year was the £752,000 interest on paid-up capital. Assuming 
that the Bill they pro to make successive calla, 
beginning on the 1st July, 1886, and ending July 1st, 1890, of 
40s., 203., 208., 208., 10s., 208., 10s., 208., 10a., and 20s., per 
which would make a total of £7,600,000 called up on the lst July, 
1890. The respective payments of interest on these calls would 
be £16,000, £24,000, £64,000, £80,000, £88,000, £104,000, 
£112,000, £128,000, and £136,000, making a total of £752,000 
interest paid on the Ist July 1890. They propose to raise 
£1,500,000 on debentures. That added to the £7,600,000 share 
capital and the £220,000 revenue from the Bridgewater, would 
make a total available capital of £9,320,000, or £205,936 less 
than the estimated expenditure; but they would have a reserve 
uncalled share capital of £400,000, and unexercised borrowing 
powers of £312,000, or a total of £712,000 against the £205,936. 

At the close of the evidence, the speeches of the several 
counsel, the Committee decided to pass the preamble of the 
Bill. Subsequently the decision of the Committee was reported 
to the House of Lords, and on Monday the Bill was read a third 
time, and so at last bevame ready for the Royal Assent. 
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INSTITUTION OF CivIL ENGINEERS.—The Birmingham students 
of this institution have held a meeting to elect officers, adi 
bye-laws and regulations, and to transact other business 
connection with the association which they have formed of the 
Birmingham students. The objects of this section of the insti- 
tution being to promote and encourage the acquisition of know- 
ledge amongst the Birmingham students in all subjects connected 
with the profession of a civil engineer, a series of visits will be 
made to works of interest in the neighbourhood, and meetings 
will be held during the winter months at which papers will be 
read and discussed by the members. Mr. R. Green was elected 
honorary secretary and treasurer, and Messrs, F. W. Cross, R. W. 
oe H, L, Tarbet were elected members of the executive 
com! D 








THE ENGINEER. 





JUNE 25, 1886, 





_500 





BARRING 


ENGINE. 


| SMESSRS. GALLOWAY AND SONS, MANCHESTER, ENGINEERS. 


pai 





BARRING ENGINE. 

In our notice of Messrs. Galloway and Sons’ engines at the 
Colonial and Indian Exhibition we referred to the barring 
mechanism used for ing these engines. Hand mechanism 
answers for small machinery, but not for large; and Messrs. 
Galloway have produced the very compact and efficient arrange- 
ment which we illustrate, a small steam engine being used instead 
of hand labour. The spur wheel seen to the left on the — 
feather gears into the cogged rings on the inside of the fly-wheel. 
As we have already explained, so long as the i is 
driving the main engine, the action of the spiral feather is to 
keep the pinion in gear with the fly-wheel of the main a; 
but the moment the crank has been got over the centre the 
mair engine starts, it will overrun the barring engine and screw 
the pinion out of gear along the feather. The means by which 
motion is transmitted by the crank shaft of the barring engine 
to the pinion will be readily understood from the engraving. 








PAXMAN’S VERTICAL BOILER. 

THE adjoining illustrations show two arrangements of a 
vertical boiler patented by Messrs. Davey, Paxman, and Co., 
engineers, of Colchester. This firm is honourably known in 
connection with the design and manufacture of steam boilers, a 
business which they have carried on for many years. They have 
identified their name with vertical boilers ever since the trials at 
the Oxford show of the Royal Agricultural Society in 1870, at 


yal 
which a vertical boiler exhibited by them evaporated 94 lb. of | 


Fig 1 





water 
vertical boiler at that time—and showed itself to be the best 
vertical boiler then brought out. <A result, however, which was 
subsequently exceeded by a trial carried out at Taunton show, 
when the Paxman boiler was awarded the Royal Agricultural 








pound of common coal—a most remarkable duty for a | 


plan. Fig. 2 is the same boiler in section. It consists of 
the usual external shell C, with dished top, containing a circular 
fire-box. Above the fire-box are two chambers of a triangular 
shape in plan. The chamber to the left is connected to the fire- 
box by the curved neck or flue, Fig. 3, and this chamber is con- 


Fig. 3 





nected with that opposite it by a number of tubes D, as shown: 
these tubes are bent to such a curve as, while suiting the shape 
of the boiler shell, admit of their being putin or withdrawn 


Society’s silver medal. The boiler we now illustrate will | without ponvarors I any other part of the boiler. They are 


be seen to have a very large heating surface in proportion to | larger at one end t 
the size of the shel], and also that it is well arranged to act | or withdrawn without difficulty. 


efficiently. Fig. 1 shows one arrangement of the boiler in 


an at the other, and can therefore be put in 
Their curved shape gives 
ample facility for expansion and contraction without straining, 





and the centrifugal action of the heated products of combustion 
brings every portion of them successively against the tube, there- 
fore causing Bars to give up more of their heat than when passing 
through a straight tube. The chamber to the left acts as acom- 
bustion chamber ; that to the right, from which the uptake A rises, 
is the smoke-box. The door B of the former is lined with fire- 
brick. The two chambers are made of a fine mild ductile steel, 
and the firm have recently put down special hydraulic machinery 
for shaping them by pressure without welding or rivetting They 
Fig. 2 
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are carefully annealed the last thing after being shaped, so as to 
restore any toughness they might have lost during shaping. 
Fig. 2 shows another arrangement of the boiler, wherein the 
uptake passes through the centre of the top, and the combustion 
chamber is altogether within the shell. A third modification has 
the busti hamber arranged as in Fig. 1, and the smoke 
box and uptake as in Fig. 3. The following eee are 
claimed for the boiler:-—Large proportionate area of heating 
surface, advantageous disposition of it both for efficient evapo- 
rative action and unlikelihood to cause priming ; ease of cleaning, 
inspection, or repair, facilities for expansion and contraction. 
inexpensive to make, can be sold at reasonable prices. 
The boiler ought certainly to be an efficient steam generator ; 
we should expect it to evaporate ten pounds of water from 
60 deg. Fah. per pound of good coal. 











PRESENTATION OF AN ADDRESS TO Mr. Carsutt, M.P.—A 
deputation of Civil ineers of the Indian Public Works Depart- 
ment, headed by Mr. H. Lambert, superintending engineer, first 
grade, waited on Mr. G. H. Carbutt, M.P., at his private residence 
in Hyde Park Gardens, on June 21st, to present him with an 
address subscribed for by 700 civil engineers in India. The address, 
which was designed and carried out by Mr. Allan Wyon, of 
Regent-street, is engraved on vellum and inclosed in a silver 
oy repoussé-work frame or triptych. The deputation was received 

y Mr. Carbutt, and Mr. Lambert spoke as follows :—‘‘ We, 
acting on behalf of a meeting of Civil Engineers of the Indian 
Public Works Department, held this day at the Westminster 
Palace Hotel, beg to present you with this testimonial which has 
been subscribed for by the Civil Engineer members of the 
Department.” Mr. Lambert then proceeded to read the address, 
which is as follows:—‘‘ To Edward Hamer Carbutt, Esq., M.P.,— 
In grateful remembrance of the disinterested efforts he persistently 
and successfully made in advocating the cause of the Civil Engi- 
neers of the rtment of Public Works serving in the dominions 
of her Imperial Majesty the Empress of India. ee as they 
are upon works which are of vast importance to the welfare of that 
great empire, under conditions of climate which are dangerous to 
health, and circumstances of isolation which are depressing to the 
spirits, they are supported in their duties by the thought that, in 
constructing canals, railroads, public buildings, and other works, 
their labours, under the Government of » are of service to 
the teeming millions of their fellow subjects in Hindostan by 
relieving them from the scourge of jodical famine, by 
promoting the humanising influence intercommunication, 
and by strengthening the power of a beneficent Government 
exercised for the welfare of those committed to its charge. 
But the unequal treatment of the various branches of the service 
which was at one time conspicuous, aroused feelings incompatible 
with the high tone and generous spirit which should animate all 
the members of a noble service — upon duties calculated to 
inspire the highest enthusiasm. For the removal of many of these 
inequalities, which pressed so seriously upon the moral welfare 
and the material interests of the Civil Engineers of the Department 
of Public Works in India, its members are indebted to the untiring 
efforts and vigilant care which Mr, Carbutt, as a member of the 
Imperial emeaael, v say — qamneny i. 
upon procuring the redress eir vances, ani ey desire 
this memorial to record their high se of services so freely 
ea and which will ever be gratef remembered.” Mr. 

butt, M.P., in reply, said that, being a civil e him- 
poe it , av natural that he should take an — = 
welfare o il engineers generally, more especially oe 
members of the profession who, as stated in the address, were 
working under adverse circumstances of climate and isolation. He 
was glad to be able to think that by constant and repeated repre- 
sentations to successive Secretaries of State for India that the 


civil engineers had some valuable and equitable conces- 
sions ; and it was by constant pressure of this kind that the 
of their i ces might be obtained. He 


grievan 
to thank the civil engineers for the beautiful address they 
given him. It would serve to remind him that if he had 
done nothing else during his service as a member of Parliament 
he had at least gained so valuable a mark of esteem from a large 
body of engineers in India, The deputation then withdrew. 
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RADIAL ARM DRILLING MACHINE. 


Mk. G. F, SMITH, HALIFAX, ENGINEER. 





RADIAL ARM DRILLING MACHINE. 


THE accompanying illustration represents a very powerfully 
geared self-contained radial arm drilling machine of massive con- 
struction, The main standard for carrying the arm is fitted and 
bolted on a strong base plate, 13ft. long, 5ft. wide, having longi- 
tudinal T grooves for bolting the work down. The arm is 
raised and lowered by power readily applied by lever when the 
drill is in motion. The drill head is adjustable on the arm. 
There is a self-acting feed to the spindle. The radius of the arm 
is 8ft. 6in., and the clear height under the spindle to the top of the 
base plate 8ft.; the vertical traverse of the arm is 3ft. 6in. The 
Grill head is adjustable on the arm 5ft. 6in.; the self-acting feed 
of the epindle is 24in, The driving cone and gearing are carried 
by an arm bracket cast to the standard, This arm has a radius 
ob 190 deg., and is traversed vertically self-acting by means of a 
wrought iron clutch fitted inside the main standard. The lever 
for operating this clutch is placed in a convenient position at the 
outside of the standard, so that the motion can be quickly 
changed to raising or lowering the arm, The drill head is 
traversed along the arm slide by a rack and pinion, with a hand 
wheel variable feed motion to the spindle; the latter works ina 
barrel with parallel and conical adjustable bearings to keep the 
spindle perfectly true. There is a screw feed to the spindle pro- 
vided with hardened steel washers to resist the back pressure of 
the cut, and lock-nuts to take up back lash and prevent the 
spindle falling by its own gravity. This machine weighs 114 tons, 
and is the largest radial drilling machine ever made in Halifax. 
It has been designed and constructed for a large public works in 
China by Mr. G. F. Smith, machine tool maker, Halifax, 
England, 








Since the great explosion at Hell Gate 12,000 tons of rock have 

taken out and dum between Hog’s Back and Ward’s 

Island. 000 tons remain dislodged, and three large 

machines are raising the mass at the rate of 300 tons 

. The American Mechanical Engineer says it is calculated 

that it will take three years to reduce the nine-acre reef so that 
26ft at mean low water. 
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HEATING AND VENTILATING IN THE ROYAL 
HOLLOWAY COLLEGE. 

THE heating and ventilating arrangements of the Royal 
Holloway College, Egham, have been carried out under Mr. R. B. 
Stirratt, engineer, Westminster, and the following concerning 
them will be of interest:—For the heating, the leading condi- 
tions were that the medium be steam; the boiler-house to be 
200 yards distant from the main building. The latter is 525ft. 
by 360ft. square. That four corridor floors, besides entrances, 
should be heated, and capable of being controlled from the 
basement or locally. Those points have been met as follows :— 
The steam plant includes three Lancashire boilers—there are two 
other boilers, one used for power purposes—30ft. by 7ft. 6in., 
flues 3ft, diameter, 6ft. grates, din. shells, yin. ends of Sneds- 
hill and mild steel, Zin. flues with Adamson’s flanges, set with 
the draught going under the bottom and returning along 
the sides. From these a 6in. main steam pipe leads direct 
to the centre of the main building, where a receiver is 
fixed. From this all branches are taken through reducing 
valves. The plan of the building permits its division into 
four main parts. The distribution of the steam in the 
corridors and to the radiators on each floor is as follows :— 
To ensure the delivery of steam at all points, three pipes are 
employed, one 4in. supply and one 3in. return, both running in 
the same direction, and a the extremities a condensed water 
pipe is led back to a container in the basement, from which the 
water of condensation returns by gravity to the boilers to be 
re-u 

The radiators are made of lin. wrought iron pipes fixed 
vertically in a hollow cast iron base with an entablature of 
ornamental design, and requiring no casing. The surface of each 
is about 25 square feet and the number 160; the positions 
as beep selected with a view to the best diffusion of the 

eat, 

Each radiator has a separate flow and return jin. wrought 
iron pipe, and is provided with valves in the basement and others 
attached to itself. The chapel is warmed by a box coil of four 
1}in. wrough’; iron pipes placed behind the seating, with openings 





in the risers of the seats for the circulation of air. The picture 
gallery has six radiators in it, three on each side. The surface is 
about 150ft. The dining hall has six of the cast iron radiators 
for which a medal was given at the Health Exhibition. 

The library and museum have each eight circular radiators 
placed between the tables, and carrying upon the tops standards 
for lighting purposes. The music-rooms—twelve—are treated 
with a simple loop of jin. wrought iron pipe 24in. high. The 
lecture theatre has four radiators of same design as in the 
corridors. All available water of condensation is collected and 
returns to a tank in the boiler-house, from which it is pumped 
back to the boilers. The alignment of the pipes has been 
selected so as to cause the steam and water of condensation to 
flow in the same direction. 

The steam power plant consists, as we have said, of Lancashire 
boilers, 30ft. by 7ft. flues, 2ft. 9in. diameter; grates, 6ft. long; usual 
fittings; to work up to 75 lb. pressure. They havea separate chim- 
ney, and supply steam to the two electric light engines now fixed. 
These are coupled 16¢4in. cylinders, 32in. stroke, driving a long 
shaft, from which the dynamos are run. The engines are fitted 
with Paxman’s automatic expansion gear. These boilers will 
also serve the laundry and a hauling engine, which will be 
employed to operate trucks upon a tramway laid in a subway 
from the stores to the main building about 300 yards. 

The gas service is taken at present from Staines and Egham 
Gas Company through two coupled meters of 400 lights each, 
and conveyed by a 6in. pipe, afterwards reduced to 4in., around 
the building contouring the site. The building is treated in 
sections, and on the main elevations, each side being divided into 
four divisions each with 2in. branches. In the interior each 
section is treated gg 7 The students’ rooms—900—have 
gas laid on if required. ublic rooms are lighted by a con- 
tinuous system of sprays besides electric light. 

The water supply is taken from the South-Western and 
Suburban Water Company by a 6in. pipe connection, and passes 
through a Kennedy meter. The whole building is contoured by 
a Gin. pipe. At the South Tower a valve chamber is 
where a scour cock, relief and air valves are fixed. The water 
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METALLIC SLEEPERS-GERMAN RAILWAYS 
(For description see page 498.) 
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onion diaiating tank at an elevation of 80ft., from which 

flows by gravity to the service cisterns for the fire cervice, 
The quadrangles have each four double standpost hydrants, and 
internally the building is protected by ® system of fire cocks on 
every floor, po daw gy all, being fixed on the half ae 
staircase. Externally, standpost hydrants are all 
— inte. a ania don Beigndo guiga, Miia. hes bom 





Point to point, ith autieien 2b ail ane ee 
gradient. ‘The sizes of pipes are for the first half of the distance 
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6in., two such Po and the main outlet is 9in, diameter. 
Bath, lavatory, and sink wastes all discharge o en end into a 
tra gulley wi pes, 4in. eter, are of 
trapped rs . 


stad. Sie cadens. tonnthes enn She, dhemetonaal aieae 
discharging in ae mae sige Se. branches are used. 
Flush 500 gallons capacity, built in brick and cement, 

ab the book et each main drain. Doulton’s annular 
syphons, 6in. in, are ued, the outer case being adjustable to allow 





any given quantity of water to be discharged. The heads of the 
yk are ventilated by cast iron pipes, 8in. by 5in., carried 
above the roofs, 








kind, rig the string attached, and both mark 
with the mark, as having been fi in the West 
Central district without contents or a’ t. PR 


orities to think it sufficient to send us these label 
Perhape the senders will communicate with ys. 








JUNE 25, 1886. 


THE ENGINEER, 


508 








RAILWAY MATTERS, 


As the Indian Government has still unexhauated powers to raise 
£7,000,000 for railway pu , it is not the intention of the 
cre, to proceed with the East India Railway—Loans— 
Bill. 
Anovut two-fifths of the African railway mileage is in the British 
colonies in South Africa, 29 per cent. isin the French colony of 
Algiers, and 28 per cent, in t, all very near the north and 
south coasts, 

A ¥IRE occurred on Monday night in the repairing shops of the 
Metropolitan Horse Railway in Boston, Mass. Eight persons are 
known to have perished in the flames, and others are missing. 
The fire is believed to have been the work of an incendiary. 

A ®ERIOUS accident occurred on the 19th inst. on the London 
and South-Western Railway toa train from Oakbon to Swanage, 
at a place called Wongrett—more appropriately, perhaps, Wrongett 
a a left the rails, and the pL same fell over an 
embankment, 


A SKOTION of the Delogoa Bay Railway, from the port to the 
Lebombo range, was commenced on Monday by the Portuguese 
Government, in order to fulfil their engagement with the Trans- 
vaal Government, the contractors, it is said, having failed to com- 
mence the work, 

Durina 1883 the total number of passengers carried b 
French railways was 207,171,029—the total length of the vallwegs 
of France being 22,092 kilometres, 13,697 miles. Of this number 
only 42 passengers were killed, and 279 injured; that is to say, 
one killed for every 4,993,399, and one injured for every 742,554. 

THE North London Tramway Company has now been running 
the “‘ Merryweather ” engines for twelve months past. Much has 
been said as to having 25 per cent. of engines in reserve, and ex- 

ience may se it necessary here as elsewhere. At present, 

owever, on this line fourteen out of a total of fifteen engines are 

invariably running, and upon holidays and Sundays the whole of 
the engines are at work. 


From a report on the collision which occurred on the 5th of April 
at Westland-row station, Dublin, on the Dublin, Wicklow and 
Wexford Railway, when in this case the mail train from Kingstown, 
due at Westland-row station soon after 6 a.m., instead of stop- 
ping, as usual, with the engine about 90 yards from the buffer-stops, 
it came into collision with the mail train due to leave at 6°28 a.m., 
which was also standing on No. 1 line, its engine being about 
45 yards from the buffer-stops, appears to have been due to the 
insufficient or ineffective @ power, and perhaps to error as to 
speed and distance by the driver. 

Next to France, the largest additions of railway mileage since 
1880 have been made in Austria-Hun; —2096 miles, or 18°3 per 
cent.—closely followed by Germany with 2055 miles—9 per cent. 
More than half the total increase in Europe was in these three 
countries, but the rate of gain was greatest in Greece—1491 per 
cent.—due to adding to the seven miles from Athens to Pirzus 
102 other miles, The European countries which need railroads 
most are probably the Danube provinces, Austria-Hungary, and 
Russia, That is, these countries have a capacity for production 
which new railroads would make it possible to utilise to advantage. 

THE opening of the new tramway line in the Straits Settlements 
took place on May 3rd, by the Governor. A dense crowd of natives 
lined the streets, and filled the windows all along the line of route. 
The trains consisted of four carriages and two engines, which were 
filled with the principal European residents, the Governor bein, 
in the carriage next the engine. At the terminus Mr. Shelfo 
began the proceedings, and in the course of his remarks referred to 
the great change in the means of travelling that was inaugurated. 
The Governor reminded the visitors that there was in another part 
of the Settlement a railway, and predicted that before long, 
though those present might not live to see it completed, there 
would not only be a railway through the Peninsula, but a let 


the 


NOTES AND MEMORANDA. 


AN acre can be enclosed in a square 208°71ft. on each side, and 
a circular acre is 2354ft, in diameter. 

In London last week 2476 births and 1277 deaths were registered. 
The annual death-rate 1000 from all causes, which had declined 
in the 12 preceding weeks from 30°3 to 15°5, rose last week to 16°1. 

In Greater London last week 3277 births and 1541 deaths were 
registered, corresponding to annual rates of 32°2 and 15:2 per 
1000 of the population. In the outer ring 14 fatal cases of whoop- 
ing-cough and 7 of measles were registered. The 17 deaths in 
Tottenham sub-district included $ from measles and 3 from 
whooping-cough, 

THE deaths registered during the week ending June 12th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 17°4 per 1000 of their te ulation, 
which is estimated at 0,093,817 persons in the middle of this year. 
The six healthiest places were Brighton, Cardiff, Birkenhead, 
ry oy aes and Salford. In Brighton the death rate was 
as low as 9°0. 


THE petroleum wells in China occur in the province of Sse- 
tchouen, and are thus described by L’Abbé Huc :—“‘ When a salt 
well been dug to a depth of 1000ft. a bituminous oil is found in 
it that burns in water. metimes as many as four or five jars of 
1000 Ib. each are collected in a day. This oil is very fcetid, but it 
is made use of to light the sheds in which are the wells, and the 
cauldrons of salt. e mandarins, by order of the prince, some- 
times buy thousands of jars of it, in order to calcine rocks under 
water that render navigation perilous.” 


THE prevention of decay in wood is said to be effectually accom- 
plished by exhausting the air from the pores and filling them with 
a gutta-percha solution, a substance which preserves the wood 
alike from moisture, water, and the action of the sun. The 
solution is made by mixing two-thirds of gutta-percha to one-third 
paraffine, this mixture being then heated to liquefy the gutta- 
percha, when it is readily introduced into the pores of the wood, 
the effect of the gutta-percha being, when it becomes cool, to 
= the pores. We are not told how the introduction is 
effected. 


A PAPER was recently read before the Paris Academy of Sciences 
giving the results of researches on the densities of liquefied _— 
and of their saturated vapours by MM. L. Cailletet and Mathias. 
In this memoir the authors’ studies are limited to the protoxide of 
nitrogen, ethylene, and carbonic acid. It is shown that at the 
critical point the density of the fluid is equal to that of its vapour, 
whence a practical means of determining graphically the density 
at the critical point when the critical temperature is known. It is- 
also shown that the expansion of the liquefied is greater than 
that of the gas itself. The methods here described are applicable 
to all gases whose critical point is higher than the freezing-point 
of mercury. 

THE total population of New York on April 1st was estimated 
at 1,428,898, and is believed to be increasing at the weekly rate of 
799, The total number of deaths from all causes was , about 
99 each day, or 4°12 per hour. Comparing this with the same 
number of daysin March, there was a reduction representing the 
saving of 290 lives, and this not taking into account an increase in 
the population of more than 3000. In March the largest number 
of persons succumbed to disease on the 3lst, there being on that 
day 137 deaths recorded; on the 30th of April the maximum 
limit was reached, amounting to but 124 deaths. The deaths of 
children under five years of age during March were 1221, and in 
April but 1075. 


In their report on the water supplied to London from the 
Thames during last month, Messrs. William Crookes, F.R.S., 
William Odling, F.R.S., and D. C. Meymott Tidy say :—‘‘ Not- 
withstanding the frequent stormy rainfall, the quality of the water 





connection the whole way to British Burmah. 


Dvrinc the first three months of this year there were reported 
on our railways 16 collisions between passenger trains or parts of 
passenger trains, by which 1 passenger was killed, and 177 
passengers and 13 servants were injured; 10 collisions between 
passenger trains and goods or mineral trains, &c., by which 1 ser- 
vant was killed and 21 passengers and 3 servants were injured; 4 
collisions between goods trains or parts of goods trains, by which 
1 servant was killed and 9 were injured; 19 cases of passenger 
trains or parts of passenger trains leaving the rails, by which 7 

ngers and 1 servant were injured; 2 cases of trains travelling 
in the wrong direction through points, by which 1 servant was 
injured; and 6 cases of trains running into stations or sidings at 
too high a speed, by which 30 passengers were injured. 

THE railway sae A of Victoria seems to be justified by the 
results. A new line of railway, extending the St. James Branch 
from Benalla, on the North-Eastern line, to Yarrawonga, on the 
oes was officially opened on May 5th. The line is twenty 
miles long, and has cost £54,700 to construct. The contractor was 
Mr. Pallet, of Sandhurst. Mr. Nimmo, the Commissioner of 
Public Works, and Mr. Derham, Postmaster-General, represented 
the Government at the opening ceremony. At the opening Mr. 
Agg, one of the Railway Commissioners, quoted a number of 
figures with rd to the earnings of the Victorian Railway 
Department, and said that, for the first time in the history of 
Australia, that department was earning more than was sufficient 
b pay ~~ whole of the interest on the Victorian Railway Loan 

ccount, 


THE question of the Suram tunnel on the Transcaucasian Rail- 
way has been definitively settled. On June 5th the Council of the 
Empire decided in favour of opening a credit of a million roubles 
for the a hy Re! —_ 700,000 roubles — 7 
placed at the disposal of the State department specially charge: 
with the piercing of the tunnel, which is to be four versts A coh, 
plus 13 versts of a new line turning the pass of Suram. The Trans- 
caucasian Railway wn, aad is to receive 300,000 roubles for the 
works of the remaining length of this new line. The whole of the 
works will cost, according to the estimates, more than 10,500,000 
roubles, of which a of 7,000,000 roubles will be absorbed 
in cutting the tunnel, which will be in respect of length the most 
arduous operation of this kind that has been executed on any of 
the Russian railways, the tunnel on the Vladikavkas line being 
-— 600 sagenes—1400 yards. The funds required for the works 

ill be raised by an issue of new shares by the railway company 
bearing a Government guarantee. 


On the subject of the recent unsuccessful endeavours of certain 
German capitalists and iron manufacturers to secure from the 
Chinese Government a contract for the construction of railways, 
the Vossische Zeitung says :—‘‘ A conference, in which representa- 
tives of the Deutsche Bank and the iron industry took part, has 
been held at the Discount Bank, and reports were presented 
from the delegates in China, From these it appears that a de- 
cision on the part of the Chinese Government as to the construc- 
tion of the railways is not to be counted on with certainty until 
the Emperor attains his majority—that is, at the end of next 
year. The reports show, moreover, that the circumstances of the 
country are not at present of a character to justify the expecta- 
tion, indulged in on many sides, that railways would be profit- 
able. Besides this, English competition must be carefully borne 

mind. In face of these reports, it was resolved tor Herr 
Erich at once. Another of the three delegates will return in a 
short time, while the third will remain in China for the pre- 
sent.” The answer received by the deputation from the Viceroy 
at Tientsin is said to have been,—‘‘ We will bui ways when 
we are able to manufacture the material in our own country.” 
The a candidly admit that the result of the mission to China 
is absolutely nil, The gigantic railway scheme, of which so much 
has been said and written, proves to be a mere myth, 





pplied by the companies during the month of May maintained 
the excellent character which has now attached to it uninter- 
ruptedly for some time back. As regards the smallness of the pro- 
portion of organic matter met with in the water, the mean amount 
of organic carbon present in the Thames-derived supply for the 
month was ‘152 _ and the maximum amount in anyone sample 
“180 in 100, parts of the water; while the mean amount 
for the last three months was ‘155 part of organic carbon in 100,000 
parts of the water, corresponding to less than three-tenths of a grain 
of organic matter per gallon.” 


On MM. Albert A. Michelson and Edward W. Morley’s recent 
experiments to ascertain the influence of motion of the medium on 
the velocity of light, in a paper recently read before the Paris 
Academy of Sciences by M. A. Cornu, the author briefly describes 
the American physicists’ experiments, which show that the result 
announced by Fizeau in 1851 is essentially correct, and that the 
luminiferous ether is entirely unaffected by the motion of the 
matter which it permeates. At the conclusion of the paper M. 
Fizeau took occasion to remark that he had never ceased to 
prosecute his studies on the nature and properties of the ether, 
and hoped soon to announce the existence of a peculiar variation 
in the magnetic force of magnets apparently in relation with the 
diréction of the earth’s motion through space, and calculated to 
throw ee light on the immobility of the ether and its relations 
to ponderable matter. 


SoME experiments on the dielectric capacity of gases at 0 deg. C. 
and 760 mm. have lately been made by Klemencic, who gives the 


following table. The corresponding table of refractive indices are 
those determined by M. Mascart :— 

oy K (K=specific u (=refractive 
inductive capacity). index), 
a i) Se « eo 1QQ0RS .. .. 1°0001927 
ydrogen .. .. 132 é 1387 
Carbonicacid ..  . GB oe” Se 0s (as 4544 
Carbonic exide ee ee es BAT noe oe oe 5350 
Protoxide of nitrogen .. .. STD se ae se 5159 
Ethyline .. .. .. ne 728 7200 
Sulphuret of carbon 145 1478 
Sulphurous acid... 477 ‘040 
Mas 46 be 00, 48 40 872 1587 
Chilorethyle .. .. «+ 7 ‘ 1674 
Bromethyle 773 1216 


It can be seen that for the last four gases the square root of the 
— inductive capacity is no longer comparable to the index of 
refraction, 


THE President of the Meteorological Society recently gave some 
interesting respecting the low temperature of last winter. 
From the commencement of January to the middle of March there 
was almost continuous frost, and during this period it froze for 
upwards of 60 nights at many places in the British Islands. At 
Great Berkhamsted the minimum temperature registered 32 deg. 
or below in peg gs Ae days, February 23 days, March 18 days, 
making a total of 63 days between January 3rd and March 18th; 
whilst on the grass it froze for 73 consecutive nights, from January 
5th to March 18th. The observations from 1845 do not show 
another instance of frost continuing for so long a period without 
interruption. The only instances of 20 or more consecutive days 
are :— 24 days in 1858, trom February 17th to March 12th; 22 days 
in 1879, from November 20th to December 11th; 21 days in 
1855, from January 14th to February 3rd; 21 days in 1878, from 
December 6th to December 26th. For the three months from 
January to March there are but few years since 1845 that have a 

riod of continuous frost of one- the length of that in 1886. 

e boy with 15 days or more are respectively :—1886 (28), 1858 
(24), 1855 (21), 1861 (19), 1881 (16). Taking the actual days with 
frost at Greenwich, irrespective of continuity, there was on 


53 days in the present year, 1886, from January to March. In 


1855 the number of frosts in the corresponding period was 58, but 
the only other instance of more than 50 days was in 1858, when 
the number was 53, 
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MISCELLANEA, 


Tux memorial stone of the new bridge across the Thames at the 
Tower was laid on Monday by the Prince of Wales, attended by 
the Princess. 

THREE fires ocourred in flour mills last week, two of which were 
roller mills, and the damage estimated at £35,000. The causes are 
not in either case known. 

THE second of the three new Belgian mail packets, the Ville de 
Douvres, was successfully launched from the Cockerill Company’s 
shipyard at Antwerp on the 17th inst. 


THE annual general meeting of the Chesterfield and Midland 
Counties Institution of —- will be held in the lecture-room, 
Stephenson Memorial » Chesterfield, to Saturday, 
June 26th—at 2.45 p.m. 


A BOILER, said to be over fifty tons in weight, was being raised 
by shear legs in the marine engine works of Messrs. Richardson 
and Sons, Hartlepool, on Friday last, when, it is said, they fell, 
and crushed to death the foreman of the labourers, named Levitt, 
The general manager, Mr. Wiley, was seriously injured. 

THE report of the Mansfeld copper and silver production for 
1885 states the production of copper at 12,635 tons, against 12,773 
tons in 1884. silver, 75,075 . were produced, or 943 kilog. 
more than in 1884, The proceeds were 4,812,302 marks less than 
in the preceding year, 3,210,927 marks of the falling off being due 
to the lower price of copper. The loss is 653,338 marks. The 
receipts from all saleable products were 21,992,031 marks. 

Ata recent meeting of the Meteorological Society a paper was 
read, ‘‘On Atmospheric Pressure and its Effect on the Tidal 
Wave,” by Captain W. N. Greenwood. The object of this paper is 
to show how a little knowledge of weather forecasting, with some 
practical knowledge of local weather changes, and a good baro- 
meter, will go far towards forming a right correction for applica- 
tion to the predicted height of the tide, and also to determine what 
that correction should be in its relation to the fluctuations of the 
barometer and the prevailing gradient. 


Mk. BROTHERTON, superintendent of the American smelter, at 
Leadville, Colo., has, says an American contemporary, patented a 
plan for generating steam for motive power at the sinelters, 
through the use of slag. By this method, the slag is dum into 
large shallow vessels, which are afterward run under boilers, and 
the heat used in generating steam. An experimental test of the 
method resulted in maintaining 75 lb. pressure on a vertical boiler 
for seven days. If the plan proves practical, it will result in a 
saving to the smelter of 1200 dols. to 1500 dols. a month, 

UNDER the patronage of the Grand Duke of Baden, and with 
the concurrence of the Grand-Ducal Government, the Industrial 
Society of Karlsruhe has organised an international exhibition of 
the manual arts and domestic economy, to remain open from 
August 15th to September 15th, 1886, The [epee pe object of the 
Exhibition is to make known the best matériel and apparatus suit- 
able for small industries, and to ie their use, so that small 
motors, tools, and machine tools, whether, it is said, made in this 
country or abroad, and whether shown by manufacturers or dealers, 
will be welcomed. 


At the Conference in the Colonial and Indian Exhibition on 
Wednesday, the 23rd _inst., a r was read by Mr. W. Lant 
Carpenter, on “‘The Position of Science in Colonial Education.” 
The Colonies to which Mr. Carpenter had directed his attention 
were—Canada generally; in South Africa, the Cape of Good 
Hope and Natal; Western and South Australia, Victoria, New 
South Wales, Queensland, New Zealand, and Tasmania, the last 
of which, unfortunately, was not represented at the present Exhi- 
bition. Anaccount of the present condition of scientific education 
in each of these Colonies was given. 


AN exhibition of apparatus and implements for the prevention 
of the diseases of the vine, and for destroying insects that infest it, 
has been held at Conegliano. The exhibitors were 197 in number, 
and of the 524 different machines, apparatus, and implements 
shown, 450 were connected with the application of milk of lime, 
the most effectual remedy for the disease called peronospora, the 
proportion being from 8 to 10 of slaked lime to 100 of water. 
Three gold medals, three silver with money prize of 150 francs, 
seven silver ones, and four bronze ones were awarded, and besides 
these, three special premiums were given by the local agricultural 
committee. 

THE Melbourne authorities some time since decided upon the 
adoption of cable tramways, and are now laying down an impor- 
tant series of lines in Melbourne on the cable system, involving 
an expenditure of about a million and a-half sterling. The wire 
cable for these lines are being manufactured at the works of 
Messrs. Bullivant and Co., Blackwall, whither a large party, com- 
posed chiefly of gentlemen from the Colonies, were conveyed by 
special steamer from Westminster last week to witness the process 
of cable manufacture. There are two ropes, one being 4340 
fathoms, or nearly five miles, and the other 2459 fathoms, or over 
two and three-quarter miles, in length, and weighing respectively 
about 24 tons and 16 tons each. ey are composed of a hemp 
core enclosed spirally by six wire strands, each strand consisti 
of thirty-one wires. Each rope is 3gin. in circumference, and has 
the high breaking strain of 150 tons per square inch of sectional 
area. 


Art the first of the conferences convened by the Geologists’ Asso- 
ciation on ‘‘ The Mineral Resources of the Colonies and India,” 
held at the Colonia] and Indian Exhibition on June 5th, a lecture 
was delivered by Professor V. Ball, F.R.S., on “The Mineral 
Resources of India and Burmah.” The discussion brought out the 
urgent need for reform of the mining laws of India, and the follow- 
ing resolution, proposed by the chairman—Sir R. Temple—seconded 
by the Duke of Manchester, was unanimously adopted :—“ This 
Conference, having had under its review the min resources of 
India and the obstacles to development and exploitation of the 
same through the want of suitable or sufficient mining laws, 
respectfally urges upon the Secretary of State for India the 
desirability of regulating or revising the regulations for the work- 
ing of mines in British India, including Burmah, and for the pro- 
tection of mining interests therein, and also of negotiating arrange- 
ments to the same effect with the Native States.” The second 
conference was held on Saturday, June 19th, when Professor T. 
Rupert Jones, F.R.S., lectured on ‘‘The Mineral Resources of 
South Africa.” Sir Charles Mills presided. 


Tuer’ Admiralty has just ordered from Messrs. Willans and 
Robinson, of Thames Ditton, twenty-two sets of engines and 
dynamos, mounted upon Willans’ combination frames, for lighting 
cruising vessels of the smaller classes. Many ships of these classes 
have been fitted with but one set, for the purpose of “‘ search- 
lighting” only; and as in these the engine and dynamo are but 
occasionally used, the selection of the type of engine has not 
invariably been governed by considerations of steam economy. 
But in the eleven ships—viz., the Archer, Brisk, Cossack, Por- 

ise, Tartar, Mohawk, Fearless, Rattler, Wasp, Bramble, and 
Te-hee which the twenty-two sets are intended, the internal 
lighting of the vessel is to be done by electricity as well as the 
search-lighting, and the Admiralty has determined that economy 
in steam consumption, and proved freedom from accident and 
trouble in continuous running, should govern the selection. The 
Willans engine, coupled in every case to a Siemens dynamo, has 
therefore been chosen, and it is believed that a consumption of less 
than 35 lb. of water per electrical horse-power is likely to be 
attained, even in these small sets. The dynamos are to give 100 
ampéres with 80 volts, some at a speed of 400 and some at 650 
revolutions. Messrs. Willans and Robinson are also supplying 
seventeen combination sets with Crampton dynamos, for sea-going 





torpedo-boats. Including these, more than 100 Willans engines 
have been ordered by the Admiralty for electric lighting on board 


ship during the past fourteen months, 
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METALLIC SLEEPERS—GERMAN RAILWAYS. 
For description see page 498.) 
Fig. 34. } tar I t 






Fig. 35 ' Alsace Lorraine RY CC.) 
Upper hie a Ry. on Steep 







A 









8. 


“ . Yih LL 
SYSTEM HOHENECCER <A 





WON 


YY 


S57 Ie (532%); 
—" t 












Ve 











WN 
WWaad 
L, 


Ld 
WWE 






Z 





GZ. 
ZL 


TTA LT) 
ZZ 











S WS 
Mitt, wa NN 


yn 










ees pee 


ss ene — 
























































| 
| “sere” : ea 
: 
| ie ‘> a : \ ¢----- Oy . pe Vy 7 
if ¢ 7 f a. ; : ) . 
| - : amcereaee 
| ¥ | : = 




















' 
' 
1 
‘ 
H 
¥ fn 
¥ 
! 
Hl 
Yn 
HY : . a 
a - 
‘. 
—— 
rS 
& 
bs 
& 
+ 
a 
Be 



































. 1.2%) 320 fi ovenneeem enn seeceneteneecneemeeenscennences t 
. wa -o- — —— i 
b “4 | 2: | 
INE s! 
SI 
: R! 
; ' 
[aw 40.3) x on centre of kaka Traok 
ist 
{ D) | 
Old method l 
fixing the Gauge 
! J 
' Bs 0td system of Track Bo rmeeteee — sy 
Cae aoa 
a, | i | 
Yrs v0 | ™ 
Gal. . 
G, 
GY YY 
O 











JUNE 25, 1886. 


THE ENGINEER. 





505 

















FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
P. eas 
rane. Madame Bovvzau, Rue de pee 


W YORK.—Tre 


$1, 


———_————E=z£=_[_{_{_>_=—>—>—=—£E_{[_{—_——E__ 
CONTENTS. 


Tus Encnvser, June 25th, 1886. 
Screw Propevier Erviciency, No. Il, .. .. «2 os ee 
Tue DuraBi.ity or IRon AND Sree, SuHirps .. .. «es oe 
Simon’s TuRee-nicH Rotter Mii. (Illustrated.).. .. .. 
Meratiic Permanent Way. (Illustrated) .. .. .. 
Tue MANCHESTER Suip Canats. 

Barrina Enoine, (Illustrated.) .. .. .. 2. oe ee 
Paxman’s VerticaL Borwer, (Illustrated.) .. .. 1. 1. oe oe 
Rapiat Arm Dritiimc Macuine. (Illustrated.) .. .. .. .. .. 501 
Heatino AND VENTILATING IN THE RoyaL HoLLoway CoLiece .. 


EYER, Bookseller. 
Wittmer and Rogzrs News Oompany, 
Beckman-street. 


Rattway Matrers .. .. «. « 503 
Norms amp MEMORAMDA .. .. «2 co co 0 co - 508 
pS Pere ae eee ee a eee 
Merariic Sieerers, German Raicways. (Illustrated.) .. .. .. 504 
Leapine Articies—The Nile and Trafalgar Controversy—The Pre- 
vention of Boiler Explosions ee ee Le a eae 
Aero-steam Engines—The Fatal Accident on the North-Western 


A Large Reservoir -Man v. Machine—The Electric hting Bill 
Abandoned—The Tower Bridge .. .. .. .. = rd os 


decessor still more emphatically objected to it. On what 
foundation could the Board be placin g its expectations 
concerning these ships, seeing that the scientific advisers 
of the d ment wi their approval from the 
enterprise? As we then explained, the ships Hg be 
very good specimens of naval architecture, and, from a 
certain point of view they might be worthy of approba- 
tion ; but the question at issue was not to be se by 
considerations of that nature. The debateable point was 
whether the results would be commensurate with the 
expenditure, and whether the ships—good as they might 
be in themselves—would be as as they ought to be. 
Since we wrote upon the subject, the question has been 
brought prominently before the public in the columns of 
the 7'imes, and has been discussed at considerable length 
in Parliament. The views of the present Director of 
Naval Construction, Mr. W. H. White, have been made 
public, in the shape of an extract from a = letter, 
read in the House of Commons by Mr. Hibbert. In that 
extract Mr. White, referring to the Nile and Trafalgar, 
said :—“ While I strongly felt the desirability of thorough 
and careful inquiry before they were begun, I am strongly 
of opinion that, having been begun, there should be no 
stopping of the work.” Thus at one time Mr. White 


that an inquiry should take place, and was even 
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TO CORRESPONDENTS. 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of 

- a 
. € cannot u to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

E. F. G.—The total number of miles at the end of 1885 was 811. 

R. R. (Greenock).—The device sketched in your letter is old, it has long 
been used in the States for pumping engines. 

C. A. H. (Manchoster).— We repeat for the hundredth time that any one can 
write C.B. or M.B. after his name without passing any examination, 

W. F. (Leicester-street).—The number of Tue ENGINEER containing a 
— drawing of the Great Northern engine has been out of print for 
¥ 





GUMMING PAPER. 
(To the Bditor of The Bngineer.) 
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rolls, English or foreign? er H. 8° 
Liverpool, June 
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B ENGINEER can order, from newsagent in town or country 
Yearly (including two double mumbert).. <2 1. BL Oe. Oa 
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ban . Thick Paper Copies may be had, if preferred, at 
Remittance by Post-office order. — Australia, um, Brazil, British 
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Ha Islands, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, N 
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South Wales, New Zealand itzerland, Tas- 
mania, Turkey, United States, West Coast of West a 
Cyprus, £1 16s. China, Ja; India, £2 Os. 6d. 

Remittance A Buenos A 


by Bill on London.—Austria, and Algeria, 
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THE NILE AND TRAFALGAR CONTROVERSY. 


_As far back as February last we discussed the extraor- 
dinary circumstances under which the Admiralty had 


new aah to order the building of the Nile and the 
rafalgar. Two _ of war, r than any hitherto 
existing in the British Navy, were thus about to be built, 


at an enormous cost, although the mt Director of 
Naval Construction dununel to the design, and his pre- 








never have been undertaken. Sir Nathaniel further says 
he is confident that if a Committee were appointed now 
they would not be satisfied with a less change than a 
reversion to one of the abandoned double-citadel designs, 
having turrets far apart, and a long battery between 
them. It was for inquiry that Mr. Shaw-Lefevre 
a when moving in Committee of the whole 
ouse that the Navy Estimates should be reduced by the 
amount required in the current year for the building of 
the Nile and the Trafalgar. The sum in question was but 
£10,000, showing that the work was only just beginning. 
That the object in view was avowedly to obtain an inquiry 
has been denied, although that purpose was distinctly 
Ttpemene by Mr. Shaw-Lefevre at the commencement of 
is speech and repeated farther on. Thus we find him 
saying :—‘‘It appeared to him that the true course for the 
Government to take was that the building of these two 
vessels should be suspended for a time, and the question as 
to the proper type of war vessels for the future should be 
referred again to a Committee similar to that which sat in 
1871.” Mr. Shaw-Lefevre has again asserted his purpose 
in a letter to the Times, Sidineg intention of bringin 
the subject again before the attention of the House, shoul 
he bea oauliee of the new Parliament. If our readers 
will refer to our article in February last, they will see that 
we gave certain reasons in favour of the plan which is thus 
persistently advocated. There are sundry questions with 
re; to the Nile and the Trafalgar which require further 
light for their elucidation, and when the issues are so 
momentous there is the ter need for caution. If these 
so armour-clads the full approval of Sir N. 
by and Mr. White, the case would be different. The 
opposition of the one and the halting approval of the other 
—if approval it can in any sense be called—naturally 
excite anxiety in the public mind ; and whatever may be 
the merits of the ships as designed, the aspect of affairs is 
certainly unfortunate. 
This question of the armour-clads is rendered more 
ressing by the terms of Sir N. Barnaby’s letter which 
just ap’ He denies that he has given “some 
sort of qualified commendation ” to the designs of the Nile 
and Trafalgar. On the contrary, he says—“I should like 
it to be understood that I think those two ships badly con- 
ceived as designs, and therefore wasteful of money.” This 
is saying rather more than might have been expected. 
Something less would be sufficient to justify a further 
consideration of the undertaking before carrying it out. 
We should rather have understood that the present objec- 
tions were relative in their character, and that the two 
ships, while good in themselves, did not exemplify the 
most judicious application of the money they would cost. 
No doubt the designs are open to criticism, and grounds 
for disapproval may be alleged. Neither in guns, armour, 
nor spend ih the Nileand Trafalgar reach the level which 
has been attained in other ships. How is it, then, that 
these ships are so large and cost so much? The most 
direct answer ap to have reference to the armour 
itself. This, while deficient in thickness, is characterised 
by extension, and embodies a concession to Sir E. Reed’s 
demand that the armoured portion shall keep the vessel 
afloat when the unarmoured ends are shot away. The 
result is that while the armour is less in thickness than 
that of the Inflexible, the total weight is such that 
it counterbalances the whole of the extra displace- 
ment possessed by the Nile and the Trafalgar, as com- 
pared with the Renown and Sanspareil. The facts are 
well put by a writer in the 7%mes, who signs himself 
“ Dreadnought,” and who is evidently well qualified to 
deal with the subject. This authority also draws atten- 
tion to the fact that in the Nile and there is a 
reduction of 50 per cent. in the proportion of weight given 
to steam machinery as compared with the Dreadnought. 
Hence the moderate speed calculated upon, falling nearly 
two knots below that actually attained by the Italia. On 
the whole, we may infer that it is the side armour of the 
Nile and her consort which lies at the root of the present 
controversy. While Sir N. Barnaby was leaving the 
Admiralty and Mr. White was coming, the naval men 
had their way, and, so to speak, stole a march on 
their scientific advisers, They have pleased themselves, 
and have so far pleased Sir E. Reed that the latter voted 
against the motion brought forward by Mr. Shaw-Lefevre. 
nless severely damaged by a torpedo from beneath, the 
Nile and the algar will neither founder nor capsize 
so long as the armour remains intact, ‘This is a sure 
point, and the merit ascribed to the ships will depend very 
much on the relative degree of importance attached to this 
quality, The naval men demand that the floating power 





of the ship shall be made as secure as possible. The ship 
made safe in this respect, guns and steam power come 
next. Such appears to be the rationale of the Nile class. 
The defence of this type of armour-clad has 

vigorously taken up by a member of Parliament in a letter 
to the Times replying to “ Dreadnought,” and signed 
“M.P.” This writer complains, in a decidedly angry tone, 
“that any man, or set of men, should ever have been 
found in this country to off upon the Naval Service 
as ironclads a whole series of ships, every one of which 
depends for its existence upon its unarmoured parts.” We 
here see the gist of the quarrel, and it comes very much to 
a question of Sir E. Reed v. Sir N. Barnaby. e former 
is the champion of side armour, and is content to carry a 
heavy shield; while the latter seeks to lighten the load, 
and to develope the power of attack. But with regard to 
the Nile and Trafalgar, it is a curious circumstance that 
the armour will afford no protection to the men who are 
to work the rapid-firing and machine guns. This being 
so, there eught to have been provision for a large 
armament of that description, so as to compete success- 
fully with fire from weapons of that particular class. 
But the space assigned for these small guns in 
the Nile and Trafalgar is less than in the Renown 
and Sanspareil. Perhaps the most awkward defect 
of all is that the heavy guns of the Nile will simply 
be of about 68 tons each. When we think of the Italia, 
with guns of 110 tons, the contrast is such that we wonder 
how the naval men are content with it. Some remarkable 
reasons have been given for bse yn rapidly with the 
Nile and Trafalgar. It is predicted that they will probably 
be the last of the big ironclads. Lord G. Hamilton has 
endorsed this doctrine, and it is a popular one. This 
faith, in the case of Lord G. Hamilton and some 
others, is based on the expectation that by building these 
two big ships we shall make other nations despair of 
competing with us in that line. Like the sagacious 
“coon” of the American romance, they will come down. 
No doubt the Nile and Trafalgar, when complete, 
will add to the strength of England as a naval Power. 
But “Dreadnought” presents a dilemma when he compares 
the Renown and Sanspareil with the Nile and Trafalgar, 
and says, “ All four of them may be powerful shots, bet 
both types cannot be right.” He suggests that in one or 
the other “ There must be want of economy and of fitness 
of means to ends.” This consideration is sufficiently 
serious, but the subject becomes more weighty still when 
studied after the manner of Sir N. Barnaby. The 
ex-Director of Naval Construction boldly proclaims, 
“The question of side armour is ripe for settle- 
ment,” and then adds, “Its day is over.” He defines 
the problem as immediately identifiedwith the relative 
value of side armour and “internal armour.” He 
says, “internal armour, as distinguished from external 
or side armour, is more extensively employed than 
ever, with my full concurrence.” Sir Nathaniel looks 
upon the Nile and Trafalgar as a new point of departure 
in the history of the British Navy, and the change is one 
which he regards asa mistake. We are to hear more from 
the same pen, and the nation is now in the unfortunate 
predicament of having Sir E. Reed attacking one class of 
ships and Sir N. Barnaby attacking another. This conflict 
of opinion furnishes an — in favour of inquiry, and 
to this the only valid objection is the inevitable delay. 
Two millions of money are involved in the Project, and it 
is to be regretted that there should be any doubt as to the 
results. Parliament has decided that it is better to go on 
than to wait. But it is perfectly certain that we have not 
heard the last word on this subject. 


THE PREVENTION OF BOILER EXPLOSIONS. 

Tue Stepney boiler explosion has once more directed 
attention to the present state of the law concerning 
the generation of steam. That the law, or at least 
its inistration, is unsatisfactory few, we think, will 
refuse to admit—at least, few of those who know 
enough about the matter to be competent to pronounce 
a weighty opinion. Boiler explosions are, with the 
very rarest exceptions, strictly preventible; and it is but 
common sense to say that this being the case, those who 
use boilers ought to be answerable for their safety. Yet 
it —- to be the mageler belief that when a boiler 
explodes no one is to blame ; very rarely indeed does a 
coroner’s jury bring in a verdict of manslaughter. When 
they do nothing comes of it. If the case is sent for trial, 
either the grand jury throws the bill out or the common 
jury refuses to convict. What, we may ask, is the reason 
for this? The answer is that the men of whom juries are 
composed refuse to believe that boiler explosions are pre- 
ventible ; they hold that there is something mysterious or 
occult about p Bg and that no one and nothing can prevent 
them. Unfortunately, the very conditions which accompany 
most explosions do much to foster this belief. It is diffi- 
cult to persuade a man that corrosion causes the failure 
of a boiler if he is told at the same time that corrosion 
has been proceeding for a considerable time, and that the 
plates must have been reduced, say, to the thickness of an 
eighth of an inch for months before the boiler blew up. 
An experienced master boiler-maker assured us once that 
corrosion could not cause a boiler to blow up, unless some 
other agency, the nature of which he did not understand, 
came in to help it; and he based his faith on an experience 
of dozens of boilers in so bad a condition that, to use his 
own words, “if corrosion could cause an explosion, these 
boilers must have every one burst months before I saw 
them.” He held that a leak or leaks would be started, 
and that all the water would run out of them, s0 that the 
boiler could not be used, long before it became weak enough 
to give way explosively. Anyone who has had experience 
in the mining districts knows that plenty of boilers are 
worked until the water cannot be kept in them; and they 
do not burst. These statements and facts, if unintelligently 
used, have great weight; and we confess that we have little 
hope that juries and judges will do their duty until the 
theories built on such facts as we have referred to are 
shown conclusively to be baseless. In the meantime a 
change in the law, which would have nothing to do with 
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juries or judges, might effect a vast improvement; and it 
t to such a in the law that attention should be 
persistently directed. 

A correspondent has very aptly pointed out that the 
Government takes great care that machinery shall be 
fenced lest workmen should be injured, but Government 
takes no thought for the boilers which by their failure 
ay Sa S Geet ae One Magy & Sie ple in a 
moment, Powder magazines and fireworks factories are 
carefully looked after; legislation regulates the sale of 
petroleum; railways and steamships are alike made the 
subjects of Government inspection, but stationary and 
portable land boilers receive no attention whatever, and 
the most ignorant, the most dishonest, or the most un- 
trustworthy may lay a mine beneath our feet, and no one 
can ask a question or interfere in any way. A man may 
quest about among old metal brokers until he sees a 
wretched worn-out cast-off boiler, which he buys for a few 

unds, takes away, and puts to work beneath a populous 
building. There is no one to say him nay. In a street in 
‘the East-end of London, a man, a sausage-maker, worked— 
he may now work, for what we know—a vertical engine 
and boiler of 12-horse power. The engine stood in the cellar. 
As 12-horse power was not needed for driving sausage 
machines, the rest of the power was let out to artisans who 
inhabited the other floors of the house. Stimulated by some 
cause, the nature of which we do not know, the sausage- 
maker set about having his boiler insured. The inspector 
sent to examine the boiler refused to recommend it for 
insurance. The sausage-maker was indignant, and com- 
plained, so the engineer to the insurance company paid a 
visit to the premises and inspected the boiler, which he 
found in such bad condition that he refused to have any- 
thing to do with it on any terms, and he gave the sausage- 
maker a very solemn warning, that if the boiler —_ ed 
he would be guilty of something very closely akin to 
murder. The sausage-maker laughed in his face, and went 
on working the boiler. The chances are all that if 
an explosion took place this man would have gone scot free. 
This is not an isolated case. There are hundreds quite 
similar in character, only the details are different, and the 
‘circumstance is a di to our statute-book. 

That legislation with regard to boilers has long been 
imperatively demanded is well known. The question is, 
What direction should legislation take? There is the 
greatest possible danger that too much will be attempted 
by the framer of any Bill bearing on the steam boiler 
question, and this will suffice to ruin its chances, For 
example, any attempt to settle the thickness of boilers, the 
quality of plates, the method of construction, &c., would 
be fatal. That would be to copy from the Continent the 
worst practices of grandmotherly Governments. The 
law should have nothing to do with the proportions, 
dimensions, or construction of new boilers. But it should 
be made imperative that every boiler should be tho- 
roughly inspected either by a Government official or 
some recognised boiler insurance or assurance compan 
once a year; and that a record of the condition in which 
the boiler was found should be registered; and that 
a notice should be posted up in a public place on the 
premises where the boiler is situated to some such effect 
as, “I certify that boiler No, 3 on these works is in 
condition and fit to work at a pressure of 60 lb.—Signed, 
J. Smith, Government boiler inspector.” No penalty need 
be exacted for a breach of the law. That is to say, the 
owner of the boiler might refuse to have it inspected if he 
thought proper. Only in such a case it should be enacted 
that apart from the risk of being tried for manslaughter 
in case of an explosion, he should be made liable to Pay 
heavy damages to the heirs of those killed, and to 

rsons injured; and the fact that he refused to have his 
— inspected should be regarded as prima facie evidence 
of criminality on the part of the owner. Im all cases 
where new boilers are put down the inspector should have 
due notice and a copy of a certificate from the makers 
giving the dimensions, and stating that the boiler had 
been tested hydraulically to at least 80 per cent. more than 
the working pressure, and certifying that the boiler was 
safe for the pressure at which the valves were loaded. 
When old or second-hand boilers are put down, the 
inspector should make a thorough examination, and test 
by water pressure. 

We do not assert that these are the best stipulations 
that a Bill for The Better Control of Steam Boilers should 
contain, but we believe that they would be sufficient to 
nearly, if not quite, abolish explosions, and they would be 
in no way oppressive or vexatious. No man could justly 
complain of having his boilers a once a year; but 
his workmen and neighbours would have very good cause 
indeed for complaintif suchan examination were not carried 
out. If he object to Government interference, he can 
always avoid it by resorting to the simple expedient of 
insuring his boilers. The charges of the companies are ex- 
tremely moderate—not much more, indeed, than will pay for 
the cost of adequate inspection. We fear that but little 
good will be done by Mere be we have done; yet while 
such catastrophes as that which occurred at Stepney are 
fresh in the memory of our readers seems to be a suitable 
time for urging on them once again, as we have often done 
before, the necessity—the crying, urgent necessity—that 
something should be done. t that should will 
never be settled unless some proposal is brought forward 
for discussion; and no subject is more fit for di ion in 
our pages than this—How practically to prevent the ex- 
plosion of boilers. We know that they can be prevented ; 
we know that inspection, if acted on, will prevent them. 
The question is thus narrowed to this—How can boiler 
inspection be made compulsory with least interference with 
the individual liberty of steam users? 


AERO-STEAM ENGINES, 

In engineering science history repeats itself, and old 
friends constantly present themselves under new guises; 
in other words, the same thing, or nearly the same thing, 
is invented and re-invented over and over again. The 
title of this article will recall to the minds of not a few of 
our readers Mr, Warsop’s inventions, byt it ig not of these 


good | explain that this is not the only theory o: 





we are about to speak. Mr. Warsop held that t benefits 
would be derived from pumping air into the boilers of 
non-condensing engines, and the system was tested on the 
Lancashire and Yorkshire Railway with results reported in 
our im ion for Oct. 3rd, 1873. Much the same idea has 
recently been tested in the United States in the New York 
Navy-yard by engineers T. Zeller and G. P. Hunt, of the 
United States Navy, and an interesting account of these 
experiments has been written by Mr. B. F. Isherwood, 
and published in the last number of the “ Journal of the 
Franklin Institute.” The experiments were made in August, 
1885. An old shop engine, with a cylinder 12in. in 
diameter and 2ft. Gin. stroke, was used for the purpose. 
To the back end of this engine was fitted tandem-wise an 
air-compressing pump with a cylinder 9in. diameter, and of 
course with the same stroke as the engine. The air from 
this pump was delivered into the valve chest of the engine 
and not into the boiler. The engine was employed to 
drive a fan, and the steam pressure being maintained con- 
stant at 60 lb., there was little chance of irregular running. 
The compressing pump was so arranged that the air could 
be discharged into the atmosphere or sent into the steam 
chest at pleasure. When working under the former con- 
dition no expenditure of energy was needed to run it, save 
the power required to overcome its friction. Various 
experiments were made, and the results obtained have been 
carefully tabulated. The result is, in one sentence, that it 
made no economical difference to the engine whether it did 
or did not work with com air as well as steam, 
“An examination,” writes Mr. Isherwood, “of the 
economic results shows that the total horse-power developed 
by the engine was obtained for exactly the same weight 
of feed-water consumed per hour, whether steam was used 
alone or in combination with air.” 

The idea that economy can be gained by mixing air with 
steam rests on the circumstance that hot air engines must of 
necessity be more economical than steam engines, because 
the efficiency of any heat engine is represented by the 


formula E = <5 ‘ where T and ¢ are the initial and 


terminal temperatures of the working fluid. Now, in the 
case of the air engine, we have the working fluid provided 
ready to our hand, but we have to make a working fluid 
for the steam engine at considerable cost, and then throw 
it away either into the atmosphere or into a condenser. 
The theory of inventors of aero-steam engines is, so to 
speak, to combine two systems, taking advantage on the 
one hand of the good working qualities of steam, such as 
its moderate temperature; and on the other hand, seizing 
the superior economy proper to the use of air instead of 
steam as a working fluid. In the experiments tried by the 
United States Government, however, it will be seen that 
the heat found in the air was taken from the steam, and 
so far in one way represented a loss. The air was some- 
what raised in temperature in the compressing pump, that 
is to say, it was elevated from 90 deg., the temperature in 
the engine-room, to 133 deg. in the reservoir of the pump. 
It is remarkable that no appreciable difference in the 
weight of water used could be detected ; in other words, 
the whole of the work done in the compressing pump 
re-a in the steam cylinder. It is proper here to 

r the action of 
aero-steam rem To another, and much more plausible 
explanation of the economy claimed for them, we shall 
refer ina moment. Mr. Isherwood very properly points 
out that in the Navy-yard engine the steam and air did 
not mix, the engine first getting steam and then air at each 
stroke. 

“ When the facts are considered, that the air compressor 
delivers its compressed air into the valve chest against the 
valve chest pressure without interruption, excluding en 
bloc whatever opposes the incoming air, and that only 
after the mass of air is withdrawn by the steam cylinder 
from the valve chest can steam enter the latter from the 
boiler, and that the time any single charge of air and 
steam remains in the valve chest is extremely limited— 
0°6 second in experiment A and 0°5 second in experiment 
C—the very small chance for any mixture of importance 
can be come comprehended; and as the same conditions 
exist for the cylinder in these respects as for the valve 
chest, there is just as little chance for mixture there. 
These sy ap therefore were not and could not be 
made under the conditions necessary to show whether any 
economy of steam could be effected by the use of intimately 
mixed air and steam. The mixing, absolutely essential 
and by which alone any economic gain could be accom- 
pli was entirely wanting; and os any mixing is to 
be produced, unless by bulky and inconvenient mechanical 
methods, is difficult to conceive. If the valve chest con- 
tained a thorough mixtureof the airand steam, then the total 
pressure therein would be composed in part of the steam 
pressure and in of the air pressure, in proportion to 
their respective bulks at that pressure. With a thorough 
mixture of the air and steam, the temperature in the valve 
chest would be very different, and would be determined 
by the respective weights of air and steam multiplied by 
their respective temperatures, and by their respective 
specific heats per unit of weight, the sum of the final 
products being divided by the aggregate weight of the 
air and steam, the quotient would be the temperature in 
the valve chest.” 

Mr. Isherwood says in another place that it is very 
difficult, if not quite impossible, to see how the air and 
steam could be efficiently mixed without complicated 
mechanical appliances. As a matter of fact, however, 
nothing is easier. Many years ago we carried out experi- 
ments extending over two days with the aero-steam system 
invented by Mr. Parker, now dead. The steam from 
the boiler entered a vertical pipe provided with small 
brass nozzles or jets. ieoeuedlately opposite this pipe, 
which we shall call A, stood another pipe, which we may 
call B, provided with a set of receiving cones, placed 
opposite and close to the jets. No other communication 
existed between the two pipes, and the whole of the steam 
from the boiler had to pass through the nozzles in A and 
jump right across the intervening space into B, In doing 
this it in a considerable yalume of air, heating it 








and thoroughly mixing with it at the same time. There 
was little or no fall in pressure between the boiler and the 
engine. Our experiments were carried out at the 
works of Messrs. Powis, James, and Co., Lambeth. 
The experiments each lasted an entire day — first 
without air and then with it; and as in the case 
——— by Mr. Isherwood, the consumption of fuel per 
indicated horse-power per hour was practically the same 
on both days. It seems curious that our experience and 
that of the American engineers’ should be the same, the 
air being used under such different conditions of mixture 
with the steam in the two cases, 

We have said above that there is another reason 
than that which we have given for assuming that 
economy would ensue from the use of a mixture of 
air and steam, and Mr. Isherwood has done good 
service in calling attention to Professor Osborne 
Reynolds little-known statements on this point. In 1874, 
in a work seldom read by engineers—to wit, the “Philo- 
sophical Magazine”—Professor Osborne Reynolds arrives 
at the conclusion that when air is mixed with steam it 
tends powerfully to prevent condensation, by keeping the 
steam out of contact with the metallic surfaces of the 
cylinder or condenser. We reproduce his deductions :— 

“(1) That a small quantity of air in steam does very 
much retard its condensation upon a cold surface; that, in 
fact, there is no limit to the rate at which pure steam will 
condense but the power of the surface to carry off the 
heat. (2) That the rate of condensation diminishes rapidly 
and nearly uniformly as the pressure of air increases from 
2 to 10 per cent. that of the steam, and then less and less 
rapidly until 30 per cent. is reached, after which the rate 
of condensation remains nearly constant. (3) That in con- 
sequence of this effect of air the necessary size of a surface 
condenser for a steam engine increases very rapidly with 
the quantity of air allowed to be present within it. 
(4) That by mixing air with the steam before it is used, 
the condensation at the surface of a cylinder may be 
greatly diminished, and consequently the efficiency of the 
engine increased. (5) That the maximum effect, or nearly 
80, will be obtained when the pressure of the air is one- 
tenth that of the steam, or when about 2 cubic feet of air 
at the pressure of the atmosphere and the temperature 
60 deg. Pah, are mixed with each pound of steam. As 
the investigation was nearly completed, my attention was 
called to a statement by Sir W. Armstrong, to the effect 
that Mr. Siemens had suggested as an explanation of the 
otherwise anomalous advantage of forcing air into the 
boiler of a steam engine, that the air may prevent, in a 
great measure, the condensation at the surface of the 
cylinder. It would thus seem that Mr. Siemens has 

7 ay Oe the probability of the fact which is 
proved in this investigation. Iam not aware, however, 
that any previous experiments have been made on the 
subject, and therefore I offer these results as an inde- 
pendent testimony of the correctness of Mr. Siemens’ 
views as well as of my own.” 

Mr. Isherwood dwells at some length on the advantage 
which may perhaps be derived in this way from the use of 
air, and he cites numerous examples to show that air is 
found in most steam engines when at work, and that it 
always does Cylinder condensation is such a fruit- 
ful source of evil that any suggestion for mitigating it is 
worth consideration. Quoting from his own experience 
in bygone days, Mr. Isherwood writes: —‘‘In the 
working of surface condensing engines, particularly 
of those in which steam of very low pressure was 
used with a high measure of expansion and an excellent 
vacuum—from 26}in. to 27}in. of mercury—the observa- 
tion has been made that oftentimes the condensation of 
the steam in the cylinder was so great as to produce a 
slapping noise whenever the piston came to the end of its 
stroke, and that the cylinder relief valves in this case had 
to be in constant use for the discharge of this water of 
condensation; but when enough air was allowed to leak 
into the condenser to reduce the vacuum to 23in. or 24in. 
of mercury, this cylinder condensation was so much 
decreased that the slapping noise ceased and the relief 
valves needed not to be used.” 

Here for the moment we leave the question. We com- 
mend Mr. Isherwood’s complete paper to all engineers 
who take an interest in steam engine economy. 





THE FATAL ACCIDENT ON THE NORTH-WESTERN RAILWAY. 

A REPORT to the Board of Trade on the double collision that 
occurred on the 5th instant on the London and North-Western 
Railway at New-street station, Birmingham, and again on the 
rising incline at the south side of the station, has been made by 
Colonel F. H. Rich. It will be remembered that in this case 
the express train due to leave Wolverhampton at 1.35 p.m. for 
London broke loose from the engine and tender while it was 
travelling between Dudley Port junction station and Birming- 
ham. The train first ran against the tender at the south end of 
New-street station, and it struck it again about 730 yards south 
of the station, when the engine was brought to a stand on the 
rising gradient of 1 in 60. One passenger jumped on to the 
platform as the train was running through the station at a speed 
of 25 to 30 miles an hour. He died six days afterwards from 
the injuries that he received; and twenty-one passengers that 
were in the train received cuts, shakes, and bruises. Mr. Cham- 
berlain, M.P., was, it is stated, on the platform waiting for the 
train. The train consisted of an engine and tender, a brake 
van with a guard, a third-class carriage, a composite —— a 
second composite carriage with a brake compartment, a rd 
composite, and then a fourth composite carriage with a brake 
compartment, in which a second guard was travelling, and two 
horse-boxes at the tail of the train, The vehicles were coupled 
together in the order in which they are given. The engine and 
tender were fitted with steam and vacuum brakes, and all the 
coaches were fitted with the vacuum brake, which was arranged 
to act automatically on the leading van and on the two compo- 
site carriages of the train that had brake compartments. ‘The 
tender, guard’s van, and two brake compartments were also 
fitted with common screw brakes. The steam and vacuum 
brakes were actuated from the engine by the same lever, and 
they could be applied separately or together, according to the 
position to which the lever was pushed. This is another acci- 
dent to be added to the many on the North-Western which in 
their effects are entirely due to the inefficient brakes employed by 
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the company, brakes not fulfilling the rules of the Board of Trade, 
This was a case,which more than almost any that have happened, 


gave continuous brakes an opportunity of showing their value in 
saving lives. The brake, however, which the North-Western 
Company still persists in using against the rules of the Board of 
Trade, failed, as this company’s brakes have so often done, in 
the time of need; and worse, it proved fatally deceptive to the 
driver, who relied upon its doing its work. The lives of the 
eople in the train were in more danger than they would have 
n if the train had been without any brakes. Colonel Rich 
says:—“If the driver had not relied on the automatic brakes, 
which were fitted to three vehicles of the train, it would not 
have been difficult for him to check the speed of his engine, and 
thus have allowed the train to overtake it, before entering the 
tunnel at the north side of Birmingham station, and without 
causing any shock which was likely to injure the passengers. 
The many collisions that have occurred on the London and 
North-Western Railway, in fen years, from defective brake- 
wer, should convince the directors of the insufficiency and 
inferiority of their various systeui«, ind induce them to adopt, 
at once, one of the systems thit fulfil the requirements of the 
Board of Trade, and which all the other large railway com- 
panies in the kingdom have adupted, or are adopting. If the 
express had been fitted witl a good continuous automatic brake, 
and that it had been in good order, the train would have been 
stopped long before it entered the first tunnel. The guards 
should be able to apply the continuous brakes, but they should 
not have the power of taking them off. The regulation of the 
London and North-Western Railway which requires them to do 
this, in certain cases, is wrong, and was proved to be so in the 
present case. The company’s servants who were in charge of 
the train, as well as those in the signal cabins, appear to have 
hoeit on the alert, and to have done their duty according to their 
instructions, and these collisions are to be attributed to a 
defective pin and to defective brakes, combined with defective 
regulations,” 


A LARGE RESERVOIR, 


A LARGE reservoir for the water supply of Yorke’s Peninsula 
is being constructed in South Australia by Mr, R. L. Mestayer. 
The source of the water is chiefly the Beetalo springs near the 
centre of the Wirrabara Forest Reserve, and about ten miles 
north-west of Gladstone. The rainfall of this district has not 
been recorded for a sufficient time to afford trustworthy data, 
but at the Wirrabara Nursery, ten miles northward, 30°220in, 
was recorded in 1883 and 34°290in. in 1884; last year, however, 
there was not much over 16in. of rain. The catchment area 
contributing to fill the reservoir will be considerably over 5000 
acres, and as the hills are steep on this part of the reserve it 
is expected that the reservoir will soon fill and remain filled. 
The reservoir is about 88 acres in extent, with an average depth 
of about 60ft., a width of about 700ft., and a capacity of 
700,000,000 gallons. The cost of the works, services included, 
was originally estimated at £250,000; but Mr. Mestayer now 
thinks that it will not exceed £200,000. A weir in connection 
with the work is being constructed, and will be 105ft. high, 
with a width of 85ft. at the base and of 14ft. on the top. The 
length of the wall will be 560ft. attop. There will be over sixty 
miles of main pipe laid to Kadina from Beetaloo, The capacity 
of reservoir is 700,000,000 gallons. The lengthis1} miles. The 
following are further particulars:—Width at bottom of dam of 
the reservoir is 82ft.; radius of curve of dam, 1323ft.; length 
of dam at top, 560ft.; masonry in dam, if 105ft. high, 33,000 
cubic yards; area of land to be reserved for reservoir, including 
roads, 666a. 3r. 2p.; total length of mains, 674 miles. 


MAN VU. MACHINE, 


Man is being slowly but steadily elbowed out of the labour 
field by machine. A contrivance has recently been produced by 
which even cold chisels can be forged without man having more 
to do with the work than superintend. The beauty of a machine is 
that it never tires, never strikes against long hours, or for larger 
wages, keeps sober, and is always on the spot when wanted. 
Once more, in another speciality where the skilled eye and the 
delicate touch of the human hand were considered indispensable, 
the artisan no longer holds the field. A controversy is going on 
in the Sheffield newspapers respecting the merits of hand versus 
machine-cut files. A firm had twelve 12in, hand bastard safe edge 
files made out of the same material. Six were cut by hand on 
their premises and six were sent out to be machine-cut. The 
files were stamped 1 to 12, no other mark being put upon them. 
Six of these files were handed to one foreman to use, and six to 
another, half of each six being machine-cut, The results of the 
trials have been published by the firm whose object, they state, 
“is to ask those of your—Shefield Daily Telegraph—readers who 
profess great acquaintance with the subject to say which are 
the machine-cut files.” The machine has made so good a show 
against man that the puzzle is to tell which is which in the 
work done, or the state of the article operated upon in any of 
the tests ; but the general drift of the article on the experiments 
seems to be that in file-cutting the machine beats the man, 


THE ELECTRIC LIGHTING BILL ABANDONED. 


Arrer all, it seems that the Electric Lighting Act Amend- 
ment Bill, which a Select Committee of the House of Lords 
approved, and which the House passed through the Committee 
stage in the House itself, as described a week ago, has come to 
grief. When it was brought up to be formally reported, with 
the small amendments which the House had made, Lord 
Houghton, its author, proposed to insert the following as a new 
clause at the beginning of the Bill:—‘ Notwithstanding any- 
thing contained in the Electric Lighting Act (1882), no Pro- 
visional Order authorising the supply of electricity by any 
undertakers within the district of any local authority shall be 
granted by the Board of Trade, except with the consent of such 
local authority, unless the Board of Trade, in any case in which 
the consent of such local authority is refused, are of opinion 
that, having regard to all the circumstances of the case, such 
consent ought to be dispensed with, and in such case they shall 
make a special report stating the grounds upon which they have 
dispensed with such consent.” Lord Bury resisted this proviso 
as objectionable and as unjustifiable, seeing that the Select Com- 
mittee had already rejected it; but, on the contrary, the Earl 
of Camperdown, chairman of the Select Committee, supported 
_ it. In the end, however, the clause was rejected, 37 peers 

voting against it, and only 24 for it; and Lord Houghton then 
announced that when the third reading of the Bill was proposed 
he should move to withdraw the Bill. 


THE TOWER BRIDGE. 


As is generally known, the Prince of Wales laid the memorial 
stone of the bridge which is to be built over the Thames near 
the Tower, with towers and piers, from the fantastic designs of 
Mr. Horace Jones, and from the engineering designs, as far as 
the real bridge is concerned, of Mr. J. Wolfe , M.L.C.E., 
on Monday last. As js also generally known, the City Council- 





men have for years prevented the demand for a bridge from 
being acceded. The inconsistency by which really good bridge 
Prietehere hem saetenis Sane is only exceeded 

y the nonsense of address to the Prince, which, after all 
these years of refusal to let the people have the desired river 
crossing of any sort, spoke of “an occasion so interesting, and 
in its objects so important to the commercial interest of this 
vast metropolis.” Ignoring the way in which the urgent wants 
of the ing community have been ruthlessly thrust aside, 
the address went on to say—“ The Corporation of London has 
possessed for centuries estates c’ with the maintenance 
of London Bridge,” and that “by the careful husbanding and 
management of the estates the ration has been enabled 
during the present century to rebuild, entirely free of cost to 
the ratepayers, London Bridge and Blackfriars Bridge, and to 
purchase and free’from toll Southwark Bridge.” And, oblivious 
of the good projects for bridges which the Corporation, so very 
desirous of the welfare of the community, had crushed, it goes 
on to say that “in the session of 1885 the committee success- 
fully promoted a Bill in Parliament authorising the construc- 
tion of a bridge;” and with something very like impudence, 
considering what has gone before, it is urged that the com- 
pletion of this bridge of medival craziness of exterior “ within 
the space of four years, at a cost of £750,000, will supply a 
paramount need that has been sorely felt by dwellers and workers 
on the north and south sides of the Thames below London 
Bridge, and at the same time will greatly relieve the congested 
traffic across that ancient and famous thoroughfare.” Acknow- 
ledgment of paramount need sorely felt comes badly after 
25 years’ opposition. 








LITBRATURE,. 


The Principles of Economy in the Design of Metallic Bridges. 
By Cuarves B. Benner. New York: John Wiley and Sons. 
London: Triibner and Co, 1885. 

Tue object of this work is to compare and investigate the 
different types of metallic bridges, in order to discover 
those forms which, for a given volume or weight of 
material, afford a maximum of strength. Throughout this 
eo the author employs what he terms “the 
strain-length ”—a theoretical quantity, proportional to the 
products obtained by multiplying the maximum strain of 
each member by its length. The use of the “strain-length” 
as an instrument by which to gauge the economy of any 
particular form of bridge is very common with French and 
German engineers; but it necessarily presupposes a know- 
ledge of mathematical analysis, — which the 
author remarks in his preface:—“ Though I agree with 
the majority of American engineers that the abuse of 
mathematical analysis—for instance, its application to the 
problems of earth pressure, or of the best forms and 
dimensions of rails, or of the strength of buckle plates 
covered with ballast or gravel, and to similar problems— 
should not be continued, I nevertheless think that without 
the assistance of the queen of sciences the profession would 
soon arrive at exhaustion and would lose its proud 
position.” 

From this passage, as well as from the neers are 
cation of mathematical analysis in his book, it will be 
gathered that Mr. Bender admits the beneficial influence 
of mathematical methods upon the progress and develop- 
ment of modern science. But at the same time he is 
careful to make a distinction and draw a line, beyond 
which be would entirely forbid the use of mathematical 
analysis. But may we not ask, if mathematical lore is 
useful, and common sense at a loss, in the more elementary 
8 of engineering work ; is it likely that the former 

ill lead us astray, and the latter suddenly recover its lost 
vision, in the more abstruse and recondite divisions of 
labour? The truth is, that theory and practice, which are 
perfectly reconcileable, should go hand in hand ; the danger, 
that men should advocate one solely to the exclusion of the 
other. On this account it seems strange to find Mr. 
Bender objecting to mathematical solutions of such 
ordi problems as earth pressure, the best form and 
dimensions of rails, and at the same time treating us toa 
whole chapter on “The Theory of a Loaded Elastic Beam,” 
in which he plays a very high e with a differential 
equation of the fourth order. ith regard to the best 
form and dimension of rails, the writer recently worked 
out in graphic form the ellipses of inertia and central 
nuclei of stress of the three classic rail t namely, the 
Vignole, the double-headed, and the bull-headed sectional 
forms, These diagrams at once commended themselves to 
the minds of practical engineers, for they showed at a 
glance that the relative economy of the bull-head was 
only half that of the Vignole, or double-headed form. Yet, 
in spite of their simplicity of interpretation, these diagrams 
— upon geometrical investigations of a very high 
order, 

The several truss types brought together and compared 
in this treatise are the eg the Neville, the Whipple, 
and the bowstring. There are also chapters on the con- 
tinuous girder, the cantilever, the arch, and the suspension 
bridge. Taken as a whole, it may be fairly said that the 
work is well done and worthy of hearty commendation. 
If it has one good feature more salient than another, it 
is the perfectly unique character of method and treatment. 
One single principle runs through and colours the whole 
text, namely, the less the strain length, the ter the 
economy, In its uniqueness of method the book has onl 
one rival, to wit, Zeuner’s treatise on valve gears, in whic 
the polar diagram does duty on all occasions and for all 
purposes. Here and there the author is somewhat difficult 
to follow, because he is apt to leave the reader to work 
out the mathematical demonstrations for himself. In 
order to test the general accuracy of the book, we have 
taken the trouble to check the author’s results in a number 
of instances, and have invariably found them correct. It 
may be said there are no flagrant errors. Occasionally, 
however, we have come across doubtful statements and 
manifest slips. On page 12, for instance, the author 
would seem to imply that members in compression 
are always stronger than those in tension. Now, 
although the pure crushing may be greater than the 
ultimate tensional working stress of a given material, it 





would be unfair rea gd to infer that, universally 
speaking, compressio were stronger per se than tensional 
ci eV CMP Labs dee ’ a 








members. In very many cases the reverse is true. Gn 
p. 14 the author, in stating that the upper boom fonuma 
“one great compression member as long as the bridge,” 
forgets that the thrust varies all along that member, being 
nil at its outer ends. On page 15 the term “‘strain” ig; 
used for “ working stress per square unit.” Further om 
in his book, Mr. Bender cites the fall of the girders near: 
the Denmark-hill station of the London, Brighton, and! 
South Coast Railway as an instance of the — decrease ; 
in the strength of metal. But was not this accident due. 
to other causes? If we remember rightly, the casualty, 
was all of a piece with the initial subsidence of the abut- - 
ting earthwork; and we also seem to recollect that. 
Colonel Yolland, with that peculiar felicity and a 
ness of the Railway Department of the Board of e 
in discovering imaginary causes of failure and scientific 
mares’ nests, attributed the collapse to the ill-advised use 
of cast iron as a material of construction. 

The comparison on page 37 between the Bollmann and 
Neville trusses is scarcely fair, seeing that the author con- 
trasts a Bollmann truss with an infinite number of panels 
with a Neville truss of only fourteen panels; hence the 
comparison is drawn favourably for the Neville truss, 
because in all cases the scale of economy is the inverse of 
the number of panels in a given length. The expression 
for the depth of the truss in the minimum strain-length 
on page 42 is, by an atrocious slip, altogether upset. It 


should read— ee 
ce 
d VA 7 
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The results, however, are correct, and have evidently beem 
calculated by the right formula; but a slip of this kind im 
fundamental matter, without any other index in the page: 
to guide the reader, is dangerous and apt to mislead. 

e regret to find Mr. Bender denouncing in very: 
a terms all t of continuous girders, chiefly 

use of the yielding of the piers, the need of good 
design and manufacture, and the fact that the theory of 
their construction presupposes the modulus of the elasticity 
of the material to be uniform and constant. Now, it is 
impossible to accept this opinion or the reasons advanced 
in its support, for continuous girders should never be built 
except over very solid foundations, where the settling of the 
pier is slight and insignificant; then the question of good 
workmanship applies equally and impartially to all bridge 
types, Thirdly, the author is behind the age in one parti- 
cular point, if he really believes it impracticable to take 
account of varying moduli of elasticity in continuousgirders. 

In the chapters upon cantilever types, the author 
expresses the following unqualified opinion upon the 
merits of the Forth Bridge, of which he gives two draw- 
ings, one showing the original, the other the modified 
design. “Tn consideration of the use of steel and the huge 
dimensions of the structure, weighing 13} tons per linealk 
foot at the towers, and considering the length of the 
panels, the fantastical irregularity of the form, the mixture. 
of hollow, round, and open sections, variable in diameters,. 
engineers who have practically learned how to design 
working details of bridge work will doubt very much 
whether reliable rivetted connection can be executed, more. 
especially at tensile joints.” 

Mr. Bender also em from a paper by Mr. Baker, one 
of the engineers of the Forth Bridge, in which it would 
appear that the latter has committed himself to the opinion 
“that the size of a bridge is very commonly the popular 
standard by which the eminence of its engineer is 
measured”—of which very pronounced opinion Mr. Bender 
does not fail to take advantage; but his remarks are a 
little sarcastic, and therefore somewhat vague. The infer- 
ence, however, is that, in Mr. Bender’s mind at least, the 
size, apart from the other qualities of a bridge, is not a. 
fair measure of the scientific ability of its engineer or 
" meno part of his book, and b f compariso! 

n another of his > an way of com D,, 
the author estimates the total main of a 1700ft. canti- 
lever span to be 17,871 tons, and, further on, the total 
weight of a cantilever arch bridge, comprising two 1700ft. 
spans, 1800ft. viaduct, towers, and anchorage, at 24,600 
“—> against 42,000 tons of steel for the Forth Bridge. 

ese statements of Mr. Bender rely upon long calcula- 
tions, which would take some considerable time to verify, 
and upon which, therefore, we cannot presume to offer a 
very definite opinion. So far as we have tested the results 
in the earlier part of the book, they appear to be perfectly 
accurate and trustworthy. 


| €— 
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Weekly Problem Papers with Notes. By Rev. J. Mine, M.A, 
; Macmillan and Co. 1885. 

Tus is a book of problems, collected from various 
sources and published in pocket-book size. We fail to see 
that it differs in any particular, save the convenience of 
arrangement and portability, from the numerous other 
books of a similar kind already in the market. Cambridge 
mathematicians have yet to learn that in this age of 
pro; swiftness, and dispatch, the shortest solution of a 
problem is the best, The fantastic solutions of very simple 
problems occasionally supplied by very erudite and pro- 
found Cambridge men remind us very forcibly of that 
famous discussion in the middle ages as to how many 
angels could dance upon the point of a needle, 

‘ake for instance the problem on page 87 of the present 
book :—“ The angles subtended by a hill at the base and 
summit of a tower of height @ are ney ae a and £. 
Prove that the height of the hill is given by the equation— 
z*. cos, a. sin, (8 -- a) — ax, sin.*a.sin.8 + a. sin, * a, 

sin. B=o0. 

Now any -school boy, with an elementary know- 
ledge of geometry, could solve this problem graphically 
by drawing or projecting a pair of lines from both the 
base and summit of the tower. The drawing of these four 
lines would take him just four seconds, whereas it would 
exhaust the patience of Job to wait whilst the boy worked 
out the analytic conglomeration given above. 





508 


THE ENGINEER. 





JUNE 25, 1886. 








ON REFRIGERATING AND ICE-MAKING 
MACHINERY AND APPLIANCES. 
By Mr. T. B. Licurroor. 
(Continued from page 394.) 
3.—MACHINERY BY WHICH A GAS IS COMPRESSED, PARTIALLY 
COOLED WHILE UNDER COMPRESSION, AND FURTHER COOLED 
BY SUBSEQUENT EXPANSION. 
This subj ey Ae! dealt with in a on “* 
for producing Cold Air ” which the author the honour to read 
before the members of this Institution in January, 1881, the 
oT le rent ger yeh Be ey meng 
supplemen‘ paper, i er chiefly to im e- 
ments which heve been effected since that date. It will be con. 
venient, however, and will tend to a better appreciation of the 
subject, to present concisely some brief considerations respecting 
the ical laws relating to this system of refrigeration, even at 
the risk of repeating part of the matter touched upon in the 


per. 
The intrinsic of a permanent gas, or its capacity for - 
roe. A entirely upon its temperature. onmnat 
parts no additional energy, but merely places the 
in such a condition relatively to some other pressure as to castle 
advantage to be taken of its intrinsic energy by expansion. Thus 
@ pound of air at ordinary ai ic pressure has the same 
intrinsic as a d of air at 50lb. pressure above the 
“atmosphere so long as their temperatures are the same; but in the 
former case no part of the energy can be made use of by expansion 
without the removal of at least a of the equal and opposite 
resistance of the atmosphere, while in the latter case expansion 
can take place freely until the pressure is reduced to that of the 
a ere. As mechanical work and heat are mutually con- 
vertible, it is obvious, that, if during expansion a gas is caused to 
perform work on a piston, its supply of heat must be drawn on to 
an extent measured by the phen equivalent of the work done, 
— no extraneous source of heat exists from which the 
ficiency can be made good; and the gas after expansion will be 
colder than it was before expansion. Expansion behind a piston 
without the addition of heat from any extraneous source is called 
adiabatic expansion; and the following are the relations between 
temperature, volume, and pressure for any two points in the same 
iabatic curve :— . 
7- 
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where ¢ and v and p denote absolute temperature, volume, and 
absolute before expansion, and ¢, v, p, those after expan- 
sion, while 7 is the ratio of the specific heat under constant 
pressure to that with constant volume. The results with regard 
to the expansion of dry air are shown graphically by 
in Fig. 17; E D represents the initial volume at a pressure of 50 Ib. 
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= square inch above the atmosphere and at a temperature of 
0 deg. Fah., which is expanded down to the volume F B at 
atmospheric pressure, the temperature falling to — 115deg. Fah. ; 
the fall of 185 deg. being due to the performance of the 
i work represented by the area E FI K. Daurin 
adiabatic compression, the converse results take place, and the 
same relati exist bet absolute temperature, volume, and 
absolute pressure, as during e ion: t; v p, denoting those 
before compression, and t v p those after com ion. On the dia- 
gram this is ahown graphically by the eurve C, which is an adia- 
tic for the compression of initial volume A B at atmospheric 
pressure and 70deg. Fah., up to 50lb. per square inch above the 
atmosphere, the temperature rising to 354 deg. Fab.; the rise of 
284 deg. resulting from the acquirement of heat due to 
the ormance of the mechanical work represented by the 
area AG JC. A Eis the line of isothermal compression and expan- 
wae amma gens ee a i Lae gee 
erence wi to use of ordinary atmospheric air 
alone; for although ir one or two ial instances 
i has been applied to the ing of some of the more vola- 
tile ctortaeunion almost universal application at the present 
time is for the cooling of air, which therefore will alone be dealt with. 
The amount of aqueous vapour present in the atmosphere varies 
from that required to produce saturation down to about one-fifth 
of that quantity. At any given temperature a volume of saturated 
air can contain only one definite amount of vapour in solution; 
and if from any cause additional moisture be present,.it cannot 
exist as vapour, but appears as water in the form of fog or mist. The 
temperature of saturation, or the dew point, varies according to the 
quantity of vapour in solution: the smaller the quantity, the lower 
is the dew point. The capacity of air for holding moisture is also 
affected by pressure; a diminution in volume under constant 
temperature reduces this capacity in direct ion.* In the 
former paper reference was made to various means that had been 
devised for ridding the air more or less completely of its contained 
moisture, in order to obviate as much as possible the ical evils 
resulting from its condensation and freezing; this being at that 
time considered one of the most impertant points in the construc- 
tion of cold-air machinery. Since then, however, experience has 
demonstrated that these evils were much exaggerated, and that 
the condensation of the vapour and deposition of the moisture in 
the ordi cooling p after pression, which is common 
to every -air machine, are amply sufficient to prevent any 
serious deposition of ice about the valves and in the air : 
provided, firstly, that these valves and are well propor- 
tioned, and secondly, that proper means are adopted for obtaini 
in the coolers a deposition of the condensed vapour, which woul 
otherwise pass with the air into the expansion cylinder in the form of 
fog, and become converted into ice. Reference to the table shows 
that, if the compressed air be thoroughly deprived of its mechani- 








cally supended moisture, the amount of vapour entering the e - 
sion cyli is extremely ‘small. Another matter from which 
the mystery has now been dispelled is the meaning of the term 
“dry” air, so much used by the makers of cold-air machinery; 
this is a point that was just touched = towards the close of the 

upon the previous paper. No doubt it is still toa 
extent po; ly supposed that, unless the air be 


jected in 
machine to some special drying process, it will be delivered from 





* For the quantity of vapour to uce saturation, reference 
may be made to the table and formula given the appendix to the paper 
on * for producing Cold Air "—“ Proceedings,” 1881, page 122. 


this class of | *YPe 


linder in a moist or damp state, and in consequence 
be unhtted for use in the of perishable food and for 
exist ; for whether 


it is always in a saturated condition for that pressure and tempera- 
ture. The difference lies in the emenns of ice Seemed, which of 
course is greater if the amount o! moisture entering the expansion 
cylinder is greater; but this quantity, as has been already stated, 


in the author’ ion be ‘ht down within con 
may in the author’s opinion nan ee i ce way Ay 


venien ae nS ae mas poe his 
latest machines therefore all special drying a: has been dis- 
with ; the air being simply com: 8 through a sur- 
pressure. On the 


_ and expanded back to atm 

iaeaeees yy semper sth that mi dow 
intere r on somewhat the same principle as VIO" 
described in connection with the Bell-Coleman machine—"" Proceed. 
ings,” 1881, page 111—and it would be interesting if some definite 
particulars could be furnished to show what practical effect this 
interchanger really has. 

Messrs. Hall's cold-air machine is of both horizontal and vertical 
type, the later applying to the smaller sizes, In either case, when 
combined with a steam engine, it consists of three double-acting 
cylinders placed side by side, at the end of a frame or bedplate; 


connecting-rods work on three crank pins on a common crank 
shaft. One of the cylinders is used with steam in the ordinary 
manner, for giving the requisite motive power. Of the two 
others, one is for compressing and one for expanding the air. The 





the cylinders are furnished with the usual moving parts, and the | 


| 
sion : * 
| returning about 60 per cent. of the power expended in its com- 
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In this way the coldest part of the 
from the hottest part of the com- 
in the section, are circular slides 
excentrics in the usual way. This 
to be made short direct ; 
action, it allows o! a high piston-speed 
been experienced with regard to 
occurred in which the valves havo 
that some have been in almost 

The air enters OG - 
compressed e pipe e 
in the Podplate. and consist of a 

i vessels containing clusters of solid-drawn Muntz 
Zin. external diameter. Water is circulated through 
the tubes by the pump E, the su passing in by 
through the tubes, and away by the pipe G to the 
jacket, whence it escapes by the pipe H. The water 
con: and deposited from the air in the coolers is blown off 
from time to time by means of drain cocks, or may be discharged 


automatically. The compressed air passes through one cooler an« 
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returns h the , being cooled to within some 5 deg. or 
6 deg. of the initial temperature of the cooling water, which circu- 
lates in a direction to that of the air, The quantity of 


water required is at 
1000 cubic feet of cold air discharged at atmospheric pressure, that 
is, from three to four times the weight of the air; but the quantity 
varies in different machines according to the efficiency of the a))- 
paratus. the coolers the air passes by the pipe I to the expa) - 
cylinder J; and after performing work upon the piston, and 


ie rate of from 30 to 40 gallons for every 
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i are es of somew peculiar 
wented form @ puis of weigh-bams, one Sor the aiats and the ethes 
for the e ion slide, The valves are placed on the under side 


in the larger sizes of machines the 
down to the shaft at an angle, which 


The com is water jacketted 
The 


linders are 3 
pe a little more room below. 


to 
size, e cylinders are double-acting, and their ent with 


compressed air, after having been cooled in 


the ordinary way by water, is further reduced in temperature in an 


the action either of the t cold air on its wa: 
a J ess willed, aril Gen od oe 


in 
from the chamber in which it has 


as it leaves the expansion cylinder; and in this manner a further 
condensation and deposition of moisture are brought about. The 
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expansion cylinder presents no peculiarity in design, with the 
exception of the exhaust valves, which are separate from those 
admitting the air, and are so arranged as to offer as little obstruction 
as possible to the of the air. The Haslam Company also 
oa the - a machine, i Pee os in 
e author’s previous paper—“ Proceedings A ° 
A Savisontel 4 dry air seidigueater of the enthei’s deston, of the 
type used for delivering from 20,000 to 60,000 cubic feet of cold 
per hour, is shown in Figs. 9 and 10; and a section through 





th pression and expansion valves is 

g. 18. The he oh me is in \ end the expansion 
=. ter They are placed together, m 

fashion, lew g room for examinstion of the piston, with onerod 


coolers are of the multitubular ype for surface cooling, and are | 


of the cylinders, which renders them rather difficult of access ; but | 


dry air refrigerator which has been very largely 
adopted, is also made both horizontal and vertical, the horizontal 
machines, and the vertical to those of small 


regard to one another varies in different classes of i The 
jacketted, and discharges into surface coolers 
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, it is exhausted from the passage K, ha become cooled 
to from 70deg. to 90deg. below zero Fah. The steam 
linder L is overhung from strong brackets cast on the bedplate, 
is arranged so that a jet or surface condenser can be placed 
w, with an air-pump worked from a continuation of the piston- 
; the space occu: is 2 ay fw boeage — the 
ine is non-condensing, as shown i , Or lensing. 
e arrangement also lends itself readily to the application of a 
cy’ , tandem fashion, for working on the com- 
, as shown in Figs. 19 and 20. In this case“the 
is placed below the high-pressure steam cylinder, 
being at the side, and worked from a crank pin on 
The same water that is used for cooling the air also 
steam, circulating first through the coolers and then 
condenser. 
For land machines to deliver more than 60,000 cubic feet of cold 
ir hour the vertical is adopted, and the compressor is 
-acting as well as the expansion cylinder, while a 
horizontal compound condensing steam engine is used for giving 
the necessary motive power. A machine to deliver 285,000 cubic 
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feet of cold air per hour, for cooling a large market, is now being 
designed 


this way. The compressor is furnished with an internal 
Fig. 23 





from which a spray of cold water continually plays on the back 
piston and on the sides of the cylinder, but never comes in 
with the airitself. In order to secure compactness and sim- 

plicity, all machines delivering less than 20,000 cubic feet of cold air 
per in Figs. 21 and 22, the com- 
being single-acting. A section through the air cylinders 

<a a eeeune ween Fig. 23, The smaller sizes are very 
nomena made on the vertical plan, for use both on land and on 
A steam-driven vertical machine is shown in Fig. 

agp yee the same as that of the hori- 
the vertical the coolers - ne = 
one piece with the frame instead of separate. . 
is shown a vertical mac of similar design, but arranged 
for being driven by a belt. The main objects kept in view by the 
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author in éutaping all the foregoing machines are, economy of 
production, efficiency, and simplicity. Some thirty of these 
refrigerators of one form or the other have now been made and put 
to work since 1884; and in not one single instance 
down occurred in working, nor have any repairs been required 
beyond those that would have been necessary to an ordinary steam 
engine of good construction. In many cases machines made in 
~—— have been packed and shipped to Australia, and to North 
South America and other foreign coun- 
tries, where they have been erected and put 
to work without the assistance of any 
labour from this country. With regard to 
the power in cooling air on this 
plan, it may be stated that, in the best 
machines of e size now made, a weight 
of 10001b. of air per hour can be reduced 
from 60 deg. above to 80 deg. below zero, 
with cooling water at 60deg. Fah., with the 
expenditure of about 18 indicated horse- 
power, This Soul — fades 916 
units per pound o » with an en using 
2b, of coal per indicated horse-power per 
hour. 
4, CONSIDERATIONS AS TO THE APPLICA- 
TIONS OF THE VARIOUS SYSTEMS, 


Under this head it is not intended to 
deal with the class of apparatus first de- 
scribed—for abstracting heat by the rapid 
melting of a solid: inasmuch as, excepting 
for domestic purposes in localities where 
oies a i one aime a, application 
is wholly s; and very limi ing con- 
fined ps te entirely to the laboratory. 
Nor in regard to the machinery and appa- 
ratus in the second class—for abstracting 
heat by the evaporation of a more or less 
volatile liquid—need much be said, so far 
as ice-making and ordinary cooling are con- 
cerned; the various systems have already 
been explained in considerable detail, and 
sufficient information has been given upon 
which to base an estimate as to their eco- 
nomical . oe under any stated con- 
ditions, It is therefore chiefly with the 
machinery described in the third class that 
the present considerations will 
namely, machinery by which a gas is com- 
) ressed, partially cooled while under com- 
pression, and further cooled b: bsequent 
ex ion in the performance of work. Pro- 
bably the earliest application of a refrige- 
rating machine to manufacturing purposes 
was in 1861, when one of Harrison’s ethir machines was used 





by Mr. A. ©. Kirk for the extraction of solid n from 
shale oil. Since then the manufacture of has been 
to a large extent, and at the present time there are 


develo 

very = works engaged in its production without a refrigera- 
ting machine of one kind or another.* For the cooling of worts and 
of termenting beer in breweries, refrigerating machines are larg: 


ely 
employed. ith English beer, which it is not necessary to ccol 


blow 50 deg. Fah., the general practice is to reduce the tempeza- 
Fig. 24 





ture of the cooling liquor by passing it through the refrigerator of 
the machine, the cooled liquor being afterwards used in an ordi 

tor. For lager beer, however, which is fermented at 
about 40deg. Fah., the liquor is ly cooled by means of 
and the temperature is brought down nearly to freezing 


brewer's ref: 


same machine is in this country frequently employed for circula- | by 


ting cooled brine 
tuns as well as for coo! 
the whole of the fermen 


h @ series of pes above the fermenting 
the liquor ; while in lager beer breweries 
rooms and stores are kept, the former 
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at about 42 deg. Fah., and the latter at about 38deg, Fah., by 
means of cold brine circulating through pipes placed either on the 
ceiling or around the walls, For breweries, as well as for paraffine 
extraction, there can be no doubt that the most suitable machines 
to me are those in which the cold is produced by the evapora- 
tion of a volatile liquid. Notwithstanding this, air refrigerati 

machines have been applied for both purposes in certain cial 
cases, and have given good results, though at a larger 





has any break- | dairies 








of all inflammable or corrosive chemicals, Besides this, the facility 
of application of cold air machines is much beyond that of any 
other refr tor. For these reasons they have been applied in 
St ete tee ae 
van rom the ra w cooling can 
be Sn. owing to the extremely low temperature at which 
the air is delivered from the machine. 

The most extensive application of dry air refrigerators, however, 








e) 


has been to the preservation of meat and other perishable foods. | 
Explanations with regard to the general question of preservation 
by cold have already been aly gone into by the author in a 

on the “‘ Preservation of F. by Cold,” read before the Health 
Congress at Brighton, in December, 1881; and it will therefore 
suffice here to state that, although it had long been known that at 
low temperatures the decomposition of ani matter was arrested 


Fig. 25. 





for an almost indefinite period, yet the practical realisation of 
preservation by cold was prevented from carried out for want 
of a simple and efficient means of artificial refrigeration. The 
attempts that had been made to produce a refrigerated atmosphere 
means of ice had not given satisfactory results, owing no doubt 
to the moist state of the air, which, cooled by contact with melt- 
ing ice, was necessarily saturated, and brought about a musty taste 








| there shown. In this way the cost 





and loss of flavour in the meat preserved in it, In 1878, however, 


Fig. 26 
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Upon the successful development of the cold air machine, it 
became possible to produce a cold atmosphere, which, even at a 
temperature of from 35 deg. to 40 deg., never contained more than 
from 50 to 60 per cent. of the moisture required to saturate it. 
Under this condition all danger from excess of moisture as well as 
from excessive dryness was avoided; and the dry air refrigerator | 
was therefore speedily adopted for preservative 








purposes, 
iture | Machines in which cold is produced by the evaporation - 
of fuel. There are many instances, however, in which the extra | tile liquid have also been ented for by i ene tek 
cust of fuel may be more than counterbalanced by the advantages | This has been done either by cooling the rooms direct by means of 
resulting from simplicity and compactness, and the absence Siete pipes through vara = cooled brine is circulated ; or 
* Full inf a hg ge ca a current of air from a fan to impinge against sur- | 
cooling will be found in the Journal aj the Society af Chemical, Tnauatry, | £8088 cooled by an internal circulation of brine, and by then pass- | 
29th May and 80th Nov. 1885, which contains papers by Mr. Beilby de- | ing the cooled air into the storage rooms, An apparatus on the | 
s« ribing the cooling machinery erected at the Oak’ Oil Works. latter plan by Mr. Chambers, of New Zealand, was fully described | 


and illustrated in THE ENGINEER of 14th August, 1885, pose 130. 
As to whether the air machine or that emp! a volatile liquid 
is the best and most suitable, no general can be laid down. 
The simplicity, compactness, and readiness of application of the 
air machine have secured ready adoption in many cases where 
chemical 


’ 
ita 

would have been wholly inzdmissible ; but on 
the other hand the author considers that air machines have fre- 
quently been entirely misapplied. For use on board ship there can 
probably be no difference of opinion; and nearly the whole of the 
meat now imported into this country in a cooled or frozen condi- 
tien fo pepverses Dy anes. «tO Se while in only 
one or two cases is a portion of it chilled and frozen on land by 
chemical machines. 
The means adopted for the freezing and preservation of meat are 
very simple. They consist in lining the room, or the hold of the 
vessel, with material as impervious to heat as practicable. The 
construction of the lining is altered in different cases, according to 
circumstances and to fancy ; but it may be taken that an outer and 
inner layer of tongued and grooved boards lin. or lin. thick, with a 
Yin. space between filled with charcoal, form a fairly good protec- 
tion ; while in some cases silicate cotton may be used with advan- 
tage instead of charcoal. A little extra care and expense bestowed 
on the insulation of a chamber are soon repaid, for when the con- 
tents of the chamber are once reduced to the required temperature, 
the refrigerating machine has nothing further to do than to 
neutralise the heat passing through the walls, so that the more 
perfect the insulation the greater is the saving in fuel, in wear 
and tear of machi , and in attendance. The cold air from the 
machine is usually itted by ducts placed near the ceiling ; and 
after performing its cooling work it is led back to the compressor, 
to be used over again with the addition of a sinall amount of fresh 
air. In freezing, a temperature of about 10deg. Fah. or even 
lower should be maintained, and the carcasses should be hung so 
that the air can circulate freely around them. If, however, the 
meat has previously been frozen, as is generally the case with the 


| cargoes brought from abroad, which are to a large extent frozen on 


shore, the carcasses are packed as close me poy as possible, 
taking care to avoid injury through bruising, and to see that a free 
space is left for the cold air to circulate between the meat and the 
inner lining of the chamber. The temperature in this case need 
only be maintained low enough to leave a sufficient margin in case 
of the machinery having to be stopped for any slight adjustment 
or for oiling. 

The capacity of a to be applied in any given case is 
determined by a consideration first of the cooling work to be per- 
formed on the material contained in the chamber ; and, secondly, 
of the amount of heat that will pass into the chamber from with- 
out. With regard to the first, nothing need be said here. The 


L: 





| second quantity depends upon the area of the walls, floor, and 


ceiling, their construction, and the difference between the mini- 
mum inte and maximum external temperature. Experience 
has, of course, laid down certain general rules; but there are 


| always special cases arising which require special treatment, and 


which can orly be considered on the basis here set forth. The 
trade in frozen meat has already necessitated the establishment of 
large stores, where the carcasses are received and kept until they 
are required for consumption. A ber of retail butchers also 
are now adopting cold stores of their own, and in Fig. 26 is shown 
in section such a storage arrangement carried out in the vaults in 
Leadenhall Market for the preservation of about 20 tons of 
meat, partly frozen and partly unfrozen. A vertical dry-air ma- 
chine, such as is shown in Fig. 25, is driven by an Otto 

engine, and by working from three to six hours per day supplies 
sufficient cold air for the four chambers. The temperature rises a 
few degrees during the night, and between Saturday night and 
monday morning, but this is not found to be any disadvantage, 
and it has never yet been necessary to run the machine on a Sunday. 
The same water that is used for cooling the air cools also the gas 








| engine cylinder, and is afterwards used for heating the offices. 


The cost of the gas in this case is 1s. 3d. per hour. In view of 
the increasing demand for installations of this kind, the author 
has made arrangements with Messrs. Crossley Brothers to manu- 
facture his dry-air machine in combination with the Otto gas 


| engine, in a form somewhat similar to that shown in Figs. 21 and 


22, the gas engine simply taking the place of the steam engine 
be reduced ; and space, 

also, which is generally very limited, will be saved. Similar 
installations to that shown in Fig. 26 have been erected for 
uulterers, game dealers, and butter salesmen, but need not be 


urther referred to. 


In addition to the importation of dead meat, refrigerating 
machines of the horizontal kind shown in the diagrams have been 
applied for supplying fresh cool air for the ventilation of ships’ 
holds in which live cattle are carried. In this way a temperature 
of 100 deg. Fah. has been reduced to 70deg. in the height of 
summer, and the loss of cattle has been entirely prevented. No 
doubt the same system could be equally well applied for the cool- 
ing and ventilation of buildings; but as far as the author is aware 
it has not yet been tried. 

In Fig. 27 is shown a plan, partly in section, of an arrangement 
on board a passenger vessel for ing ice, preserving meat, game, 
fish, and other perishable foods, cooling water, preserving vege- 
tables, and cooling wine, beer, aérated waters, &c, This is a plan 
frequently carried out in large ——— vessels, and was intro- 
duced, the author believes, by Mr. Manuel, the engineering super- 
intendent of the Peninsular and Oriental Company. The parti- 


| cular arrangement illustrated is one adopted in connection with a 
| vertical steam-driven machine such as that shown in Fig. 24, 
| The course of the cold air is indicated by arrows. In case of 


the vegetable room becoming too cold, ducts are provided by which 
the air can be led direct from the meat chamber to the machine. 
A somewhat similar arrangement of refrigerating plant is used in 
hotels; and the author’s machines have been successfully applied 
for this purpose in the United States, though not as yet in this 
country. 

A recent application, also worthy of notice, is for 


fish on board steam trawlers and on shore. Last year two of the 


| duthor’s vertical machines were supplied for this purpose, one on 
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a steam trawler and one on a carrier, for use off the coast of Brazil, 
almost under the equator, in a cli where fish was 

known as an article of diet, owing to the previously insuperable 
difficulties of preserving it in a sufficiently fresh state. The fish as 
soon as caught oe on trays in an insulated room maintained 
at a temperature of about 35deg. Fah. The experiment bas been 
perfectly successful, and a further order for similar machinery is 
min 1885 & _ a first to the cooling of 

ry air igerators were appli e ing 0 

chocolate by Messrs. J. S. Fry and Sons, of Bristol, who adopted 
one of the author’s horizontal machines with the double expansion 
arrangement described in his previous paper. Since then a number 
of similar machines have been applied for the same purpose in 
aa of Europe and in the United States; and works 
which to be entirely stopped in surnmer are now carried on 
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during the whele year. The preservation of E mear the cooling of 
gelatine dry plates, of fresh-killed meat in slaughter-houses, and 
the freezing of tongues in South America for exportation, have 
ae ee ee oe ee 

A rather remarkable application of refrigeration was made 
towards the close of last year by Captain Lindmark, 
Swedish Royal Engineers, who was engaged in the 
a tunnel for foot passengers ill i 
top ye raped were built residen’ 
- a ae gravel mixed with clay and water, 

ich had so little cohesion tty ge tae 
had to be abandoned and the works stopped @ sub- 
sidence in the earth above, which po ee tee the SS eet of the 


houses. Und was out of the question, on account of the 
great expense. Under these circumstances it was decided to freeze 
es ground, and to use cold air for the purpose as being 


applied. One of the author’s horizontal machines, 
eerie 25,09 aie ot of tao. a rs 


‘chamber by means of partition walls, which * om made of adeabis 
layer of wood filled in between with charcoal. In the middle of 
last September the works were resumed. After the refrigerator 
‘had run for sixty hours a into a 
‘hard mass to a th varying from ateaadinsemieiocseek 
‘tunnel to 1ft. near the top. At the crown no freezing took place ; and 
though the temperature at the bottom of the chamber as as low 
‘as 40 deg. below zero Fah., a thermometer placed at the top, 16ft. 
above the floor, indicated 32 deg. above zero. This circumstance, 
however, was an advantage rather than otherwise, because in any 
case the roof would have had to the % which 
went have been difficult to drive into the grave it act- 
ually frozen at that part. The work was proceeded with in lengths of 
5ft., the excavation commencing at top; and a tem iron wall 
made up of plates 12in. square, as shown, was built inst the 
‘ace from the top downwards as the cutting bate 
and} For 8ft. to 10ft. up from the bottom no 
needed, as the frozen gravel formed such a hard soli canis thas & 
had to "be removed with special tools. After once nip ctadiine, 
it was sufficient to run the cold air machine on the average from 
ten to twelve hours every night, excepting after heavy rains, when 
much water ted through the gravel. The machine worked 
all the time without a single hitch, and delivered the air at a 
temperature of 67 deg. below zero Fah. The temperature of the 
freezing ch was g lly from 6deg. to15 deg. below zero Fah. 
after twelve hours’ running; but it soon rose to freezing point 
when the men began to work. After two 5ft. lengths had been 
excavated, the partition wall was removed forward; the capacity 
of the freezing chamber thus varied from 3000 to 6000 cubic feet. 





era the tunnel was com! as raj as 
_to vy iron wall walle the Loar fhe pr 7 corm 
method of driving the tunnel was emp! h a distance 


of about 80ft. with entire success. In the residential house to the 
north, neither subsidence nor were perceptible three 
months after the tunnel was completed at this point. In the 
house to the south, the front has subsided about an inch, causi 

some small cracks in the walls; but this house was not so wel 
built as the other, subsidences having taken place in it before the 
tunnel was commenced. The daily progress while using the freez- 


ing everaged about 1ft.* 
Slthough this ds the first instance in which a dry air refrigerator 


Thas been for the freezing of running ground, it is not the 
first in whic refrigeration has been used for that purpose. As early 


as 1862 an ether machine wasconstructed by Messrs. Siebe, Gorman, 
and Co. for freezing a quicksand met with in sinking a well. In 
that case pipes formed into acol of larger diameter than the lining 
of the were sunk into the quicksand, which was then frozen 
solid by circulating cold brine through the pipes. The excavation 
was then proceeded with, the lining put in, 
stopped, and the coil removed. The same plan has recently been 
ore Meigen eter poeple Pages mage per ot pede ved 
used, tata; et eee fe of se Era 
a ina e effect of course 
same.+ For driving the Stockholm tunnel, however, it is difficult 
to see how freezing by means of brine could have been applied, the 
excavation being horizontal instead of v 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mz. Justice STIRLING.) 
THE GERM MILLING COMPANY v. ROBINSON. 


Tuts is an action by the plaintiffs, who are the assignees of 
letters patent, dated the 17th of July, 1875, pe to Mr. 
—— Muir for “improvements in the manufacture of meal and 

flour wheat, maize, and other grain, and in anne © a 
valuable product during = said manufacture,” to restrain the 
defendants, Messrs. J. and H. Robinson, a _ ‘a gated 
on business at aa te from i 

The Attorney —Sir Charles bey Q C.-M. Aston, 
Q.C., and Mr. “= a for the plaintiffs; Sir R. 
Webster, A ee +» Mr. Romer, Q.C., and Mr. E. for the 


defendan 

This is a important patent case, somewhat akin to the 
celebrated 8 0H case tried years - Among other improvements 
introduced into the manufacture of flour has been the separation 
of the “‘ germ,” a little white bud at the base of the wheat kernel. 
This up with difficulty, and it is stated that its ce 
in wheat tends to cause fermentation, and to turn flour 
“sour.” The plaintiffs onid of the Mr. Muir ian and 

ueteatel aans tar aeties of the germ, based on the princi; 
Poet when the semolina is ground in roller mills according to ct 

tent, moe oe only flattens out, and is then readily separated 
a the reduced 





product by means of purifiers or dressers, and ena ae 


when so separated forms a useful product called germ-meal. The 
plaintiffs that the defendant infringes the 
invention. e defendant, backed up by a powerful association 
- of millers, denies infringement, and sets uP the usual defence of 
want of novelty in plaintiff's patents, &. &c. 

The ATTORNEY-GENERAL, in opening the plaintiffs’ case, said 
‘that Mr. Muir was not only a miller—not a miller in the 


-old jog and trot style, but one who had made such improvements 
vin milling as were e to rival those which were the subject 
a€ the well-known “ Bovill’s Patent.” That patent, like the one 


vwheich was the subject of the present action, had been been strongly | im 
‘oppesed by a combination of millers who wanted to use the 
iimprevements without paying for them. The plaintiff's — 
vwas being actually and successfully ae at the mills of 

(Glen at Glasgow, who were licencees of Muir’s patent. The 
defendants had deliberately intended to adopt Glen’s manner of 
working, and if the patent was valid there would be no difficulty in 
}proving sts deliberate infringement by the defendants. Theimproved 
wesults from using the plaintiff's patent were anincreasein the purity 
of the fiour and the production of a separate result in the form of 
germs or germ m Milling was one of the oldest trades in the 
world, and great strides had not so often been made in its improve- 
ment as those which had been witnessed in other manufactures ; 
but this patent represented one of the most marked improvements 
in the manufacture of flour ante other ayy ory ne In this 
country the system generally adop t of low grinding, 
ny mill-stones were close together. In most of the English | >, 
mills, even now, mill-stones, and not rollers, were used ; rollers, in 


* A full description of the oe ga of this tunnel is given in Tor 
Exorneer of April 9th, 1886, page 282. 





+ Further particulars of Poetsch’s process are given in Toe Enoixrer ' 8€P@! 
«<f November 30th, 1883, page 417, 





cent, of the mills, so far as the number 


fact, were not used in 1! 
ucing power was considered. The stones 


of mills and not the a 


used, both upper and nether, were of French burr, marked or | making 


scored with the well-known lines. The effect of low grinding was 
not merely crushing but cutting and grinding, in a way a ~ 
volved champing up the whole substance of the wheat berry. 
learned counsel then described the effect of grinding on thes 
when examined microscopi: . There were on the wheat berry 
five skins of different descriptions and structure—viz., the epidermis, 
the epicarpium, the sarcocarpium, the endocarpium, and the 
embryo-membrane, the last of which contained a large percentage 
of oric acid and gluten. Sho conten ef tho wae tenee oes 
in structure, not unlike the honeycomb, except in colour, 
and this gave the fine pure flour. At the top of the wheat berry 
was the » Which it was desirable to remove, and at the 
other end was — of the wheat, about 3 per cent. of the 





and in obtaining the germs by themselves as a valuable, 
nutritious, and novel product, suitable for feeding cattle, for 
flesh-forming biscuit, and for other purposes. I have 
found after a long series of experiments that when wheat 
grains are cracked and broken up by passing them between hori- 
zontal millstones or their ora the germs are mainly disen- 
gaged from the cracked portions of the grains, although they 
remain mixed up therewith. Some germs no doubt remain 
embedded in the fleshy portions. To successfully separate out the 
germs without waste af the valuable ions of the wheat, I in 
practice, under a modification which I have found to answer well, 

a in manner following :—(1) I clean, screen, separate, and, 

—w YX the grain by any sag oy — means and 

we crack or break up the grains so prepared in 
—_ e known as semolina, This may cnt Wavinatie 
e 





entire structure. germ was different in character from 
the other an Ry of the berry, and the alleged value of the 
tiff’s invention consisted in keeping the os out of the 
flour better than it was done before. The germ was different from 
the husk and also from the kernel—it was not farinaceous, but of 
a darker colour than the flour, oleaginous, and not easily friable. 
Under the pressure of the roller the effect was not to reduce it to 
but to flatten it, whereas by low grin , although it 
ee the berry, it was luced to ag 
ments. Its disadvantages in the actual manufacture of flour were 
that it deepened the colour ae otherwise deteriorated it, and from 
its oleaginous character, i £ allowed to remain, it was likely to 
cause See and sourness in the flour. It therefore 
necessary to remove the germ from the flour, and its 
removal had attracted great = eal both at home and 


i of course, endeavoured while extracting the | grain 


to leave as great an amount *. flour as possible, 
yy and ae and ye stem 
of of high’ grinding was in vogue, and rollers for grinding first 

been introduced in those countries. The result of eens 

with rollers was that a fine dead flour was produ 
residuum was treated , and the result of the process was that 
the external husk was broken up with the particles of flour 
adhering. Semolina was then produced, w! was of three kinds, 
and this was submitted to further treatment. The germ, the 
husk, and the flour were mixed up, except so far as the dead 
flour had been extracted. Rollers, however, flattened the germs, 


and made them more easily susceptible of separation, The 
defendant in his answer professed that he did — the com- 
plete extraction of the germ as desirable, e ground up 


the germ with the other flour uct; but oy had certainly 
adopted machinery which flatten: and separated the germs. Great 
impulse had been given to the English trade by continental and 
iasten competition, and in the last-named country flour was 
produced, under great economic conditions. The ed law 
officer, by the aid of a model of Bovill’s invention, which was 
patented about the year 1849, showed how the law had mn 
willing to afford protection to improvements in machinery by 
applying a new principle to means formerly in use, and described 
at some length the various inventions which were alleged to have 
antici ted the invention of Mr. Muir. He also described in detail 
Mr. Muir’s improvement, which is stated in the specification 
to consist “in separating the germs from the fleshy parts 
of the wheat, in using only the fleshy parts in the manu- 
facture of meal and flour, and in obtaining the Boys by 
themselves as a valuable, nutritious, and novel = suit- 
able for feeding cattle, for making flesh-forming uits, and 
for other purposes.” The germ is alleged by the inventor to be 
successfully Pome mpage. without waste a the valuable portions of 
the wheat, modification found 


to answer well, as follows : 
wit yy nw 
secondly, by cracking or breaking up grains so pre in 
portions, kno ee, ey aul ip onan 
Aer poe horizontal millstones or thei 
uivalents—in practice by ucing or e 
in at three ted th aue teak 
6 Fae a i por Ee 


dour and bran produced by the breaking eaegen ities 
and flour by means of a sifting tus similar to a middlings or 
semolina separating machine ; 


the smaller size of semolina 
is passed between rotating rolls or stones to be afterwards dressed 
into flour, but the ag ak pe or sizes of the semolina, in 
— the germs are ager mega are passed forward 
oak at th po at lina hes a 3 
o! e process.  semo! or a 

crushed or broken into flour, “= i. the 

rolls each as a flattened mass. ring the rolls the 
EF AE gt a 

which allows the flour to pass through, but discharges the 
germs out and over the end of the reel. Any flour still adhering 
to the germs may be removed by a scouring apparatus similar to, 
say, a bran duster. The inventor thus claims to obtain an entirely | {€2 
new and novel mercantile product, which he names “‘ germ meal,” 


the —— of which from the flour is said much to improve its d 


—_—- The specification also states the inventor’s method of 
maize. 
At e conclusion of the learned counsel’s address, Dr. J. 
King, of Liverpool, was called as the first witness for the plsintifs, 
The case is expected to last nev eral da: - 
17th, 1875, No. 2560, runs as 


8 specification, dated Jul: 
follawe, *In the manufacture of meal and flour from grain 
ticularly in the production of flour from wheat, maize, ‘and like 
cereals, the TF mcny 
the grains between stones or other equivalents into a mass more or 
less finely divided, and afterwards to separate the bran and offal 
from the flour by sifting and like means. That practice is and has 
vantageous, inasmuch as the resulting meal and flour 
and the bread made from it are dark coloured. Probably, how- 
ever, it is the only method satisfactorily available for soft and 
damp wheats. In Austria and ponaame, ane So @ small extent in 
Great Britain, a practice has been fo! of cracking and 
firm wheat into portions, of separating these into various es of 
wey and of subsequently — the separated portions into 

of different qualities. withstanding the most watchful 
ieee Widens teed that paceman pa of flour 


pone aha my te ad pak of very dark undesired 
oy. Af patient investigation, I have found 
e cause of the dark colour is the presence of the grain germs 


op phe of the meal or flour. I am aware that various 
posals, and it may be A, have been made to remove 
a and like grains th: a vom which are known to discolour the 
flour, and particularly the made therefrom, by cutting, hull- 
ing, and slicing off parts of the grain, thereby removing more or 
hoa such germs. The said germs have also been more or less 
pomnewe of Goon cnt foun Ge eoote by De meevien of Sensing pation 
produced by roughened surfaces. has also been attempted to 
sift out the germs after the wheat bes grain has been rough 
and as ds maize, proposals have been Saline ‘etek tae tales 
in acid solutions, and subsequently by drying and other means, to 
remove the germs. All such attempts or proposals, however, have 
been Barn: Duafempeneny de soe gale: = oped amg nen 
not wholly di or was mixed up with, the true flour 
particles, or if poy steht by any cutting, h , slicing, Dal 
, tearing, or soaking and drying tion, uable 
of the true flour cells were removed with the germs, so © the 
separation was effected at such a sacrifice of good flour that the 
result was obtained too dearly, Now, my invention consists in 
rating the germs from the fleshy 6 eT ae 
only the ‘inky we parts in the mani ure of meal and flour, 


practice heretofore has been to mains, oad Hie engines 


© once or aw 4 less than os 
horizontal millstones or their mere er 
ractice I reduce or break up the pieces of ee at t! 
ccuibes the first break produces a large se olina, and =~ — 
uent breaks entirely disengage the tien portions of semolina 
rom the shell of the rain, (3) I A this semolina product of 
each sae yy 4 — cy a fo _ to remove and sift 
out the our and bran produ breaking-up process, 
(4) I size and separate the semolina thus freed mp the bran and 


flour by means of a sifting apparatus similar to a middlings or 
semolina separating machine. (5) The smaller an of semolina is 
ced, and after- 


passed between rotating rolls or stones to be redu 
wards dressed into flour, but the larger portions or sizes of the 
semolina, in which the germs are found concentrated, I pass for- 
ward to and between rotating rolls. Stones must not be used at 
this part of the process. The semolina or fleshy portions of the 
is ly crushed or broken up into flour, but the germs, 
which are anise and of an oleaginous nature, pass mene the — 
each asa flattened mass. After leaving the rolls—usuall 
between two or more calles. whole uct is 

thro poh ont os eres ows the flour to 
peng rn but discharges the flattened germs out of and over 
the end of the reel. Any flour still adhering to the germs may be 
removed by a sco apparatus similar to, say, a bran duster, I 
thus obtain an entire new and novel mercantile product, which 
I name ‘germ meal,’ the absence of which from the flour much 
improves its quality. The Soangaing description relates main: 
to the treatment “, wheat and like germs. In treating maize 


proceed in manner following :—Maize, when broken roughly into 
meal—a disintegrating machine, which does not up the 
so much as stones, is preferred for this purpose—is sifted 


erms 
e a boulting reel or sifting apparatus, say, similar to an oat- 
meal sifter, and a large grit or overtail in which the germ is 
concentrated is then forward between rotating rolls. 
The product +. the rolls er the germs is 
through sifting apparatus substantially as in the treatment of 
wheat and like grains hereinbefore described, and the germs are 
obtained themselves. Having now clearly described and 
explained the nature of the said invention, and the manner in 
which it is to be carried into effect, I claim—(1) Manufacturing 
meal and flour from the flesh; or farinaceous parts of grains, 
substantially as herein described; (2) treating cracked or broken 
grain so as to separate the germs therefrom and obtain such germs 
as a valuable product, substantially as herein described.” 








LETTERS TO THE EDITOR. 
(We do not hold omen aoe the opinions of our 


FORTY-KNOT SHIPS. 


Srr,—In your issue of May 7th Mr. Paulson writes age be from 
& paper read by Mr. Hurst concerning a 40-knot a Se 
from the results of a torpedo boat 110ft. by 12ft. by 6ft. 3in. 
draught, having a speed of 21°75 knots with 470 indicated horse- 
wer, the en gen are deduced for a yt of three times her 
fccar dimensi: iculars 


appear to me to be in error. 
The horse-power for 7 the 290, ship is stated to be 12,690 at 37°6 
knots, the figure having been from the boat by 
assuming it to vary as the cube of the linear dimension. 
to Réech’s law, or the law of the late Mr. Froude, which I under- 
stand is one and the same the resistance at corresponding 
epee waren es Gane ear dimension. , gfear nm Hurst 
and Mr. Paulson have substituted horse-power 
which alters matters considerably. Since a 2 oe Arad Sime 


in horse-power it varies as ( 7 dew L and / are the respec- 


tive lengths of the long and short OT Now, if we increase 
470 indicated horse-power by ( io tio)" we get 30,600 instead of 





110 
12,690, as obtained by increasing 470 in the ratio of (i)” 


Messrs. Paulson and Hurst may probably think this corrected 
figure rather high. a @ little should be ee for the 
erence between the surface friction coefficients in passing from 
tee  aauhen to the longer lengths of ship, but this is a matter of 
etail not involving any serious modification in the above figure. 
To show roughly, in another way, that the estimate 12,690-horse 
wecilye ae 37°6 knots for the 330ft. ship is much too low, 
have ted the horse-power necessary to plane 330ft.. 
by 18ft, 9in.—the same and draught as the ‘hip in question 
—from coefficients ded from experiments the late Mr. 
Froude, and find that at 37°6 knots it would require 9000-horse 
power. Now su it were possible to drive this plane from 


» this 
per cent., making it Au weg Taking ~ ratio of true surface to 
Ge aoen ef te tg rt lane in the 330ft. ship to be as 
13:1; then 13,500" x ‘ 7,500 I.H.P, consumed in — 
friction of ship only. The power spent in wave- ae oe 
taken approximately about, if not quite, as much as is Z 
surface friction. Assuming it to be as much, we get 17,500 x 2= 
35,000 instead of 12,690. 
Using Mr. Hurst's coefficients to convert this into » it will 
be readily seen that this figure would have poy sm br - ook ter 
—_— a aa of such dimensions could carry the machinery. 
same reasoning applied to the 440te. “~ would show that 
30,080L TLE. isoenedeaisaligianas indeed for of 43°5 knots, 
For my own I should be inclined to mubtigiy it by 2, and feel 
rather dou then as to realising the speed. 
The question raised by Mr. Hurst is certainly worth studying. 
We ideal te see ships running at 40 knots; but engineers have a: 
nach to do before that stage is reached, as the matter rests 


Pr —s lly aoe Soe them, ry which the aan = has- 
—is a lesser important part of the problem 
Leven Shi eae E. H. PARKER, 


une 18th. 


FEED-WATER HEATERS, 


Stm,—In a letter dated May 11th I promised to place before’ 
you a few facts relating to the heating of feed-water by means of 
steam taken direct from the boiler, and with your aE penne will 
now do so. a are derived, as I before mentioned, entirely from 
those who p' my heaters, and who, as you will see, are 
unanimous in stating that as used by them there is economy in 
fuel in addition to other advantages, which of themselves are, 
however, of a nature to repay the outlay incurred. 
165) 1 ey the hee er oer er the boilers are run up with water at 
id as usual, the steam for heating being 
pokes from the donkey boiler, and the water run into the main 





boilers in the usual manner, On two voyages the saving of fuel 
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amounted to 2 tons per day, or 10 per cent. by the use of the 
heater. The boilers steamed better, were tight, and no repairs 
were required, this being contrary to previous experience for a 
similar period. : 

(2) Saving in fuel was reported at end of a prolonged trial as 
1} tons per day, or over 7 per cent.; that no steam was lost when 
cleaning at sea, and the other conditions same as in the 


preceding case, 
(3) Reported a considerable saving in fuel; that boiler was 
cleaner after six months, and that when in use they were able to 


get from 5 Ib, to 8 lb, more steam than when heater was shut off. | also 


is} With heater in use burnt 12 per cent. less fuel than without. 
(5) Steamed better, and on a seven months’ cruise the heater 
caused a decrease in previous consumption—of 6 tons per day— 
amounting to 18 cwt. per day. Boiler was perfectly tight the 
whole time. 

(6) Boilers reported tighter than they have ever been since they 
were constructed, an order for a similar heater for another steamer 
accompanying the report. Leak in boilers was cause of heater 
being put in, and a report as to fuel is promised later on. Fore- 
OF Seen Clr eatcrs petty 

ree months’ trial; av . sumption 
7 res less a is in use — bY ne shut ome a 
months’ trial; average result 13 per cent, saving 
fuel. These two are applied to land boilers. 

The foregoing will, I hope, convince you that it is a fact that 
under certain conditions what appears sure to result in loss from 
the fuel point of view is conducive to economy. I append, to 
enable you to verify the correctness of the above, but not for 
publication, should you desire to do so, the sources from which 
oe are obtained. JouN KirKAtpy, 

, West India Dock-road, London, 
June 23rd. 


BOILER EXPLOSIONS, 
Sm,—In your last issue you publish a letter from Mr. E. B. 
, in which is a statement that “‘ the flue [of a boiler] was 
sufficiently strong without cross tubes.” This sentence represents 
the popular opinion that cross tubes s' hen flues. Now with- 
out absolutely den: this, I would ask, Of what possible utility 
can a cross tube be, when placed in the flue, as a means of stiffen- 
ing the furnace—where tubes are inadmissible, and at the same 
time, if of = good at all, most required? It was once the —_ 
costal ber tage, feist s Sree We po fallaey i alee 
zonta’ stays. s now asa A y 
cross tubes are equally useless. Mr. Barnard’s statement is, 
however, calculated to support the opinion held by many steam 
users that by the insertion of a tube or two they have strengthened 
their boiler—an impression at once mi and us, 
The only rational means of strengthening flues is the 
flanged seam, or some similar encircling support. 
made to strengthen the furnace as well as the flue. 
Mr. - —_— = to ion inne 2 meets tee case, 
Efficient inspection, vastly better than anything supplied by Board 
of Trade officialism, is within reach of every boiler owner. The 
disastrous results of neglecting the means provided would be best 
stopped by the neglect being followed by due punishment. So far 
the Boiler Explosions Act has been a dead letter, and culpable cases 
are passed over by the Board’s officers with the customary and 
typed phrases. is Act been enforced in a proper 
spirit, we should by this hear less of serious explosions, for inspec- 
tion would by now have become general. W. H. Booru. 
Manchester, June 22nd. 


THE OUTPUT OF PIG IRON, 

Srr,—I was surprised to learn from your issue of the 11th 
inst. that a furnace had been put out of blast at Carron. The 
fact is that for some years past the stock of Carron pig has been 
reduced, and now it is necessary to meet this by putting another 
furnace in blast, 

For your information I may state that Carron aes is now 
perhaps the only maker of iron of the old Scotch quality—an iron 
so soft that it can be run into the finest castings which can be 
machined, _ or sheared. Sample sent you by parcel post, 

Carron, Stirlingshire, N.B., Davip Cowan, 

June 14th. Manager for Carron Company. 








LAUNCHES AND TRIAL TRIPS. 


‘THERE was launched on 5th June, from Messrs. Caird and Co.’s 
» the steel hip Dalhousie, built ‘for the service of the 
overnment of India. Her principal dimensions are: 
239ft. 7in.; breadth, 36ft.; and depth, 27ft.; of a gross tonnage of 
1523 tons, her under-deck tonnage 990°76 tons. She has two 
complete decks from stem to stern, namely, an upper and main 
deck, the upper being so constructed as to give uninterrupted com- 
munication throughout for working the vessel. In fine weather 
the u deck is capable of accommodating 250 natives, and the 
main deck 220 natives. ts are provided in the ship 
for a light armament of six-pounder quick-firing guns and Norden- 
feldt of small calibre, so that she will possess offensive and 
defensive qualities, She is, moreover, provided with a double 
bottom, for the purpose of carrying either fresh or salt water for 
ballast. She is also divided intoa number of water-tight com- 
partments by tanks and water-tight bulkheads, the lower deck at 
each end of the vessel being made ype | water-tight, in order 
to provide so far as possible against accidents or damage in action. 
Messrs, Caird p in the early stages of the contract to fit 
this vessel with triple expansion engines, and she is therefore 
vided with ines of this type working at the pressure of 140 Ib. 
i square , supplied from four boilers, The engines are 
500 indicated horse-power, and will be capable of driving her at a 
speed of fully 13 knots per hour, She is expressly designed for 
ong pupene — . J. Reed, K.C.B., late Chief Constructor 
of the Navy, and been built under his personal supervision, 
with the assistance of his ave inspecting officers, Mr. Hudson 
and Mr. Flannery, of London. 
Messrs. R. Thompson and Sons recently launched from their 
Southwick Yard, Sunderland, an iron po Me barque, the Santa, 
built for Messrs, Turner, Edwards, and Oo., Bristol, and of the 


following dimensions, viz.; Le: » 205ft, 8in.; breadth, 33ft. Gin.; 

depth to floors, 19ft. 9in. She has been constructed under Lloyd’s 

— survey for the highest class, and under the personal super- 
lence o 


Captain ord, who will also command her, e 
vessel has calael quarter-deck and monkey forecastle, large iron 
deck-house amidships with accommodation for crew, the appren- 
tices being placed in fore of quarter-deck; cabin aft for captain 
and officers, and spare berths; Olarke, Chapman, Parsons, and 
Oo,’s patent windlass. 

Messrs. Sir W. G. Armstrong, Mitchell, and Co., have launched 
& screw steamer, the first ever specially constructed for the carriage 
of petroleum in bulk across the Atlantic. The vessel, which is 
named the Gliickauf, is 300ft. in length, and of 3000 tons burthen, 


She is subdivided by longitudinal and transverse bulkheads into a 
large number of or compartments, which are constructed in a 
much stronger manner than is in ordinary vessels, The 


shell of the ship, in the wake of the compartments, has also been 
specially strengthened, and the spacing and description of rivets 
employed are quite different from what is usual in ordinary 
steamers; in fact, tho whole of the compartments have been 
treated more as boilers, capable of standing a heavy pressure. 
Before ncking every be ganeay in the ship has been 
thoroughly tes’ The vi was launched with some of the 
Se, full, the result being entirely satisfactory. In con- 
nection with all the compartments, arrangements have been made 
for allowing of the expansion and contraction of the liquid cargo 
from variation of temperature, and also for off the vola- 
tile gases which are evolved from such cargoes, vessel 

two complete iron decks, the whole of ‘the openings in which can 


be hermeticall: 


These can be | # 


sealed, and the ship therefore becomes practically 
unsinkable. If from straiming or collision, one, or several, of the 
compartments were to be pierced, it would not materially interfere 
with the working of the ship; and supposing this to occur when 
the vessel was laden, the loss of cargo would be less by this system 
than almost any other, whilst facilities for repairs are very great. 
The vessel has special arrangements for being thoroughly venti- 
lated in every part, and is entirely lighted with the electric light. 
The machinery, moreover, is p! t. and is entirely separated 
from the cargo, The accommodation for the officers and crew has 
had special attention. The vessel has been built to the 
highest class Veritas. The ing machinery has been manu- 
factured by the Wallsend Slipway and Engineering Company, and 
is on the triple expansion — : : 

On the 10th inst,, the Manchester, Sheffield, and Lincolnshire 
Company added to its continental ger service two fine 
steamers for those who travel from Grimsby to the Continent. 
The two vessels—one of which was launched and the other fully 
completed for her future service between Grimsby and Hamburg— 
are the finest vessels of the company’s fleet, and have been built by 
Messrs. C. 8S. Swan and Hunter, of ‘Wallsend, near Newcastle. 
The Warrington is of the following dimensions :—; over all, 
240ft.; breadth of beam, 30ft.; moulded depth, 17ft. — engines 
—which are being built by Messrs. Westgarth, English, and Co., 
of Middlesbrough—are of the triple expansion surface ontenming 

, and are capable of anne ee of sa bone oe 

ving the ship 13 knots. After the launch the steamer Northen- 
don, which has just been completed by Messrs. Swan and Hunter, 
made a trial run, A local per says: “From the moment the 
engines were started off the Tyne ne oem never 8 _ 
until the Northendon reached the Grimsby Roads. worked 
with the utmost satisfaction to all concerned, there not b the 
slightest indication of heated bearings, or any of the difficulties 
sometimes observable in new engines. The cylinders are 22in., 
35in., and 57in. in diameter respectively, by a . stroke. Steam 
is supplied from two boilers, at a pressure of 150 lb. to the square 
inch, On the run round there was indicated 1135-horse power, 
and the maximum speed of the engines was 78 revolutions per 
minute, driving the vessel at a of over 13 knots per hour. 
The engines were made by the W: Slipway Engineering Com- 
pany, this being the thirteenth set that the company has con- 
structed; and it has at the present moment four other sets in 
course of construction. The first set was completed in August, 
1883.” 

H.M.S. Lawrence, built to the order of the Government of India 
by Messrs. Laird Brothers, of Birkenhead, was eager ap bem ee 


inspectors, 

Mr. J. e Flannery, of London. The vessel is 209ft. long, 
82ft. 3in. broad, draught of water 10ft., and displacement about 
1160 tons. She is intended for dispatch service in the Persian Gulf 
and is provided with a pair of compound oscillating paddle-wheel 
engines of about 1300 indicated horse-power, capable of driving her 
at the rate of fully aang ool Works, Pai eee 
essrs. Fleming cenix Works, Paisley, 

on Thursday, 17th inst., the first of two ‘powerful — the 
Gilbertson—which they are constructing for the Ribble Improve- 
ment Commissioners, Preston. e dimensions are—170ft. long, 
by 40ft. beam, by 10ft. deep, and each will be capable of 
raising 800 tons agen ny « F dhap a 
unusually large, having a capaci . each. Throughou 
the entire vessel cast steel has been used for all parts, when such 
could be applied—buckets, tumblers, wheels, &c., being all of that 
material. e r is self-propelling, was launched with all 
machinery on board and with steam up, and at once proceeded on 
her way to Preston. 

On heat sg the 17th inst., Messrs. Edward Finch and Co. 
launched from their shipbuilding yard at Chepstow a steel barge 
built for the Bristol Docks Committee. The following are her 
dimensions :—Length between perpendi 75ft.; breadth 
moulded, 21ft. 6in.; depth, 6ft. 6in, She is built throughout of 
Llandore 8. steel. 

On the 18th inst. the s.s. Dardanus, which has recently been 
completed by Messrs R. and W. Hawthorne, Leslie, and Co., 
Hebburn, for the Ocean Steamship Company, and — 
Messrs. Robert Stephenson and Co., Newcastle, left the e for 
London, The dimensions of the ves_el are as follows:—Length, 
820ft.; breadth, 36ft.; and depth, 27ft. 9in. The engines are of 
Holt’s tandem design, having cylinders 27in. and 58in. diameter 
with a stroke of 5ft., and indicating 1265-horse-power. Steam of 
80 lb. pressure is supplied one double-ended steel boiler 
of a weight of 75 tons, and this is fitted with Fox’s patent corrugated 
furnaces. The vessel made, we are informed, a quick passage 
to London, the engines worked smoothly aa oak and proved 
highly satisfactory. This is the fourth of four similar just 
built and engined by the same firms. 

On the 19th inst., the Barrow Shipbuilding Company launched 
from its yard the screw steamer Powhatan, built by it for 
the Mediterranean and New York Steamship Company, of Liver- 
pool, for its trade between the Mediterranean and North 
American ports. The vessel is 310ft. in length, by 33ft. in breadth, 
by 26ft, Zin. depth moulded. She has been built of steel, with 
five water-tight bulkheads, bar keel, straight stem, and round 
stern, She will be schooner rigged; has accommodation in bridge 
for captain, officers, and engineers, with a spacious saloon and two 
state-rooms for passengers, the crew being berthed forward in a 
top-gallant forecastle. She is provided with three 6in. and one 
Zin. steam winches for workin 
Waddington and Longbottom, of Barrow, and a steam windlass 
by Emerson, Walker, and Co., for working the anchors, and 

rrison’s patent steam steering gear in the wheel house aft. 
Gee my bg — on tle d a ascdve te Highest 

, consulting engineer, and will receive the hi 
fate Lloyd’s register. The vessel will be propelled by inverted 
direct-acti le expansion engines, having two high-pressure 
cylinders 18in. diameter, one intermediate cylinder 38in. diameter, 
and one low-pressure cylinder 60in, diameter by 42in. stroke, 
adapted for a ae of 150 lb, per square inch, capable of 
indicating about 1600-horse power. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
MIDSUMMER-Day does not find the ironworks with any abund- 
ance of orders, but rather finds ironmasters remarking upon 
the difficulties of getting in specifications, and upon the smallness 
of new orders. The inactivity of last week has not necessitated 
ony extra pressure this week. The approach of the end of the 

f year is not favourable to the giving out of fresh business, as 
bu are aiming at limiting this month’s accounts. 

‘he oncoming of the Midsummer ea meetings, too, which 
are fixed for a fortnight hence in Wolverhampton and Birming- 
ham, tends to further influence buyers to postpone operations. It 
is not assumed that d tgriny will show much alteration, still pur- 
chasers are indisposed to — The market regards it as 
pretty certain that all-mine hot-blast pig iron will be re-declared 
at the nominal quotation of 55s. to 60s., and hot-blast pigs at 75s. 
to 80s., and that marked bars will be re-announced as £7 12s. 6d. 
i those of the Earl of Dudley, and £7 for those of the other list 

ouses, 
In the export trade, Australia and India are the principal 
customers for sheets and tin-plates, while the inquiries from 


has | South America are confined to a large extent to cheap bars and 





tin-plates, United States buyers are negotiating a little more 


the cargo, made by Messrs. | compressed 





freely for supplies of best bars, charcoal sheets, and tin-plates. 
The United States are still inquiring for hoops. Horseshoe bars 
of the best quality are in good request for the Australians, and a 
few select bar firms are receiving satisfactory lines. 

The home trade is still marked by the purchasing of small lots, 
and the best consumers are the galvanisers, the constructive iron- 
work firms, and the Midland hardware manufacturers. Plates 
rule dull, and the competition in these and in angles, and in 
some other sections of engineering i 


i shortly 
by the starting of two works now standing. Prices of sheets are 
unsteady on the basis of £6 easy for 24 gauge for galvanising 


P and £7 easy for 27 gauge. 
"Sleek civestn of the Woodford d are fgont £7 for 20 B.G.; 
£8 10s, for 21 and 24 gauge; £10 for 25 and 26, 3 and £10 10s. 


for 28 gauge; Woodford Crown sheets are £9 10s. for 20 gauge; 
and £11 for 24 gauge; while Woodford best are £11 for eww; 
£12 10s. for 24 gauge; and £14 for 26 gauge. Woodford treble best : 
are £14 10s., £16, £17 10s., and £18, ing to gauge, while - 
Woodford charcoal are £16, £17 10s., £19, and £19 10s. ing to: 
gauge. Siemens-Martin steel sheets are £13 for 20 gauge; £13 10s. . 
or 24 gauge; £16 for 26 gauge; and £16 10s, for 28 gauge. 

In the bar trade prices are without change on the basis of £7 for’ 
the tendency is in buyers’ favour. Medium: 


ality. Very fair chain now is to be bought at a: 
little over £6, whilst other unmarked qualities are offered at £4 15s. , 
the lowest known in the trade for many years, 

Messrs. E, T. Wright and Sons, of Monmoor Ironworks, 
quote:—Monmoor bars, £6 10s.; best, £7 10s,; 
£0, sccording to quality; asd toes, £7 Ibe 

’ i quality ; tees, ’ 
Hoops of 16 and 19 w.g. are £6 15s.; 20 w. 
in., £8 58. Sheets the firm quote as 
for best, £9 10s. for best best, 
Boiler pla 


P.C. hoops, £5 10s,; Crown bars, £6; Crown ly 

Crown sheets, £6 15s.; charcoal sheets, £13 15s.; hinge strip, 

£6 5s.; gas strip, £5 5s.; and nail strip, 24in. wide, to 13 gauge, 

oeibes ~ ay although buy: h prepared 
e pig iron e most ers who were 

to speculate have by their operations of the past several weeks- 


brought forward as far as they care to, yet a fair amount of addi- 
tional forward business may suill i between now and the- 


with | quarterly meetings, if sellers of Midland and similar brands will 


accept prices which recommend themselves to buyers. Best native: 

all-mine pig retains its full value at 75s. to 80s. for cold-blast- 

sorts, while hot-blast sorts are 52s. 6d. to 57s. 6d. Part-mines- 

vary from 35s. to 40s., and common sorts do not realise much over 

30s. i igs stand at 34s. to 35s. f i 
tes 


a: oe the = feelings of the bulk of the ironworkers on strike at- 
e Cyclops Works, Walsall, are to their present actions- 
may be gathered from complaints which are this week being made. 
A report was current that the men had compromised with the: 
masters, and had accepted their terms. Immediately the agitators,. 
who have played such an important in the dispute, vi 

hin onlcond any wavering which the men had shown was at’ 


onee checked. The operatives, however, are o complaining, 
at this interference by the agitators, end shout 00 Lasts are said 
to be willing to start work. 
The combined influences of the late holidays and of the coming 
ions are not favourable to home business in the North Stafford: 
shire iron trade. On export account, however, orders are arriving 
rather more freely, but they are not sufficient to oo for 
the rather lessened inquiries from home latter 


nothing 
usiness, and that the improvement which has already 
foreshadowed itself in the United States will make its appearancs 
in this country in earnest. 

Messrs. Nettlefolds, Birmingham, have proceeded so far with 
the erection of their important new iron and steel and wire works 
at Newport, Monmouthshire, which is to supersede the company’s 
present large works in S ire, that they hope to commence 
operations before the end of the year. The necessity for taking 

, if they are to hold their own against foreign co i- 
eo lanastasiae and uly. thas Shropshire is th <n 
got ou’ w conclusi’ ire is not the 
the particular material which they are now using in their 
sorew and nail businesses. At the Newport Works they 
able not only to manufacture at a cheaper rate, but they 

ill also save land carriage. 
Messrs. Nettlefolds announce that the reductions which they 


made recently in the price of screws has had the desired effect. The: 
markets in which they have been undersold by the continental 
makers are ing to them, and the decline of orders has been. 


returning 
stopped. If the Germans and Belgians should again attempt to- 
undersell them, Messrs. Nettlefolds are quite prepared to make: 
another reduction. For many years they have been ——s 
their i » with a view to reducing the cost of production, 
and they now claim to be in a position to defy competition. 
High-pressure engines for lo boats and torpedo catchers, 
air reservoirs, and other machinery, are being turned 
out with much steadiness for the Admiralty by Messrs. George 
Bellis and Co. Overtime has for several months past been run by 
this concern. Screwing tackle of miscellaneous description is 
being turned out to Government order at certain other of the Bir- 


ming engineering shops. 

At Wellington, Shropshire, on Thursday, three men were charged 
with intimidating two men who have been working at the Shrop- 
shire Ironworks, Hadley, at which a strike has long been in opera- 
tion. Two of the prisoners were sentenced to six weeks’ imprison: 
ment each, the third being sent to gaol for a month, 








NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Business is so altogether in an unsettled condition, 
that it is of little use attempting a trade report in the ordinary 
sense of the term. For a whole week, in the immediate district of 
Manchester, there has been an almost complete suspension of 
business, iron and engineering works and collieries in many 
instances only on Wednesday getting again into full tion 
after the Whitsuntide holidays, In addition to this the holidays 
crowd upon the usual half-yearly stock-takings at many concerns, 
whilst attention is being still further diverted from trade by the 
excitement consequent upon the approaching Parliamentary elec: 
tions. Altogether there is a combination of circumstances which, 
in the best of times, would be more than sufficient to unsettle the 
market; in the present condition of trade it simply puts a stop to 
business of any weight being entertained, and for the next week 
or so at least there is little or nothing in the shape of transactions 
of any moment that can be looked forward to, 

At the Manchester iron market on Tuesday there was a nominal 
resumption of business after the holidays. There was a fair 
ai ce on ’Change, but very little actual business was 
attempted. So far as there was anything to test the market the 
tone seemed to be weaker than before the holidays, and for prompt 
delivery and cash there are at such excessively low figures 
that quite a serious aspect is given to the future. As regards pig iron, 
any attempt to quote fixed prices would be altogether misleading, 
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a cage lerneath the crane, where he has an un view 
of the shop floor, and by means of levers he can put all the shafts 
into movement at once or independently, as may be required. The 


crane was manipulated with greatest ease and readiness, either for 
travelling along the shop, traversing the lifting crab backwards or 
forwards across the crane, and for lifting or lowering any weights 
that were attached. Amongst one or two special features that 
have been introduced are quick and slow lifting speeds to the main 
barrel, and there is an auxiliary barrel fitted with a single chain 
for lifting at a quick speed light weights equal to 20 per cent. of 
the crane’s maximum power, whilst the lowering speeds of both 
barrels are about 60 per cent. quicker than the hoisting speeds. 
ee iy tt 
with a rig a groove, so t the coili 
of the two ends of the chain into these grooves a true 
vertical lift is insured, whilst the middle part of the chain, 
being carried by a cross bar above, there are four chains in 
equal tension which carry the load. The central support 
for the shafts is also a very ingenious and simple arrangement, 
which has been patented by Messrs. Vaughan. A guide is fixed to 
the crab, which, as it traverses the crane, actuates a wedge, which 
draws down the support until the crab has passed and then brings 
it meres Fp where, so long as it remains undisturbed 
the action of the crab, it affords a positive support to the shaft. 
t iron in the construction of 
the crane, lightness of build, with at the same time ample margin 
for strength, has been secured, and Messrs. Vaughan have certainly 
designed a crane which will be found a very useful addition to 
workshop plant. 
The passing of the Manchester Ship Canal Interest Bill has, of 
course, been received with a great deal of sati ion in this 


_ In the coal trade, so far as the immediate district of Manchester 
is concerned, there has been little or nothing doing during the past 
week. Works have in some cases been closed for even a longer 


Bessemer qualities, and as the demand for steel is i 

makers are likely to require fuller deliveries d remainder 
of the season. Stocks have been reduced, but still they represent 
a large amount of iron. This, however, is likely to be disposed of 


toa extent, and it is possible, if not probable, that the out- 
put of iron will soon have to be increased by the blowing in of some 
of the furnaces which are now out of blast. It is a significant 
fact that most of the large works which are favourably situated 
are well off for orders, and have at the same time disposed of the 
stocks which they have held for a considerable time. The rail 
mills are busy, and are likely to continue so during the summer 
months. This activity is observable alike in the rail trade, and in 
the tin-plate bar trade, but other branches of the steel trade are 
quiet. Shipbuilders are in a very quiet position. They are book- 
ing no new orders, and the new work which is out for tender is not 
only limited in extent, but there is a considerable amount of com- 


petition which makes it impossible to secure contracts under exist- | should 
Coal | now would have a disastrous 


ing circumstances at a profit. Iron ore is in quiet demand. 
and coke steady. Shipping fairly employed, but freights are low 
and unremunerative. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

WE are in the midst of a general election, and in the rural 
districts the excitement next week will be even worse than it is 
now in the borough. The chief comfort is that the struggle will 
be short and sharp, and business will, in three weeks, resume its 
wonted condition. The present turmoil is adversely affecting 
many of the smaller industries, which depend largely upon the 
country markets. In the heavier departments it has little appre- 
ciable infiuence. 

In the Rotherham district it is reported that there is a fair 


ly | The actual business done is consequently very small, and 


as | are £4 10s, to £4 12s. 


This 
Lond 
one 


is the best train of the day, the distance between 

ion and Sheffield in Spee a ee fone ee Only 

stoppage—at Grantham— le; on Tuesday train 
was drawn up at Retford, where the engine was taken off and 
another substituted. It was — that a tube had burst 

ing down from Grantham. e companies—Great Northern 
and ester, Sheffield, and Lincolnshire—keep an extra engine 
at Retford for emergencies, and it was therefore only necessary to 
make a short delay. Indeed, the express reached Sheffield not 
quite fifteen minutes late. 

. James es of Danesmoor, Clay Cross, tinman and 
brazier, in the employ of the Clay Cross Company, has patented a 
novelty in miners safety — The improvement consists of a 
nickel silver reflector attached to the screw that holds the lamp 
glass in the lamp, and rises near to and around the light, thus 
SSeceaa's oes bas poured Cant toate the Wet noey ponte hater 

"s pil cas e t er 
anne ton the ep ton without the reflector. The reflector is 
so constructed that it acts as a preventive to breaking the glass by 
the screwing or unscrewing the same, and can be used with any 
kind of lamp. The Clay Cross Company has several hundreds of 
them in use, and the miners are said to regard the invention as 
most fe 
In spite of all the lessons given against carelessness in mines, 
cases of foolhardiness are constantly recurring in the most 

seams. At one colliery a man, whose duty it was to see 
that the lamps were sent out in a clean and proper state, supplied 
to a workman a lamp which had the glass cracked. The wor! 
handed it back again, and the man put in a new glass. The miner 
then took it into the pit, and was met by a deputy, who examined 
it, and found that it not the gauze upon it. A deputy stated 
See ae tet cue Se Me 9 it was no better than a 
naked light. ie man guilty of this negligence was sent to gaol 
for a month without the option of a fine. A Barnsley co was 
fined 40s. and costs for neglecting to sprag every two yards of coal 
he worked; and another miner, for unramming a shot which had 
missed fire, was fined 20s. and costs. 

On Monday afternoon the first sod of a new coal shaft in connec- 
tion with the silkstone seam of the Norfolk Colliery, belo: to 
Messrs. Newton, Chambers, and Co., was turned near to 
Hesley. The depth of the new pit will be from 220 to 230 ah, 
the diameter 13ft. outside the brick lining, which is to be carried 
all the way down. The sinking is to be carried on by means of 
dynamite exploded by simultaneous blasting by electricity, which 
the contractors, Messrs. Walker and Foulstone, have adopted suc- 
cessfully at other places. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the Cleveland iron market, held at Middles- 
brough on Tuesday last, was better than usual, but there was little 
animation, and prices were not quite so firm as at the end of last 
week. This was no doubt owing in great measure to the unfavour- 
able reports received from Glasgow, and to the falling-off of ship- 
ments from the Tees. The price of No. 3 g.m.b. for prompt 
delivery was 29s. 6d. per ton, as quoted by merchants, but in some 
cases sales were made at 29s. 44d. ers ask 30s. per ton, and 
even more is given for jal brands. Some buyers are willing to 
give 30s. for No. 3, for delivery to the end of the year, but neither 
merchants nor makers are eager to commit th ves so far ahead. 


for prompt delivery. For grey forge iron 28s, 6d. per ton is the 
usual quotation. 

Holders of warrants are less anxious to sell now that the out- 
look is a little more hopeful, and refuse to part with them unless 
they can get 29s. 9d. per ton. 

Messrs. Connal and Co.’s stocks of pig iron continue steadily to 
increase both at Middlesbrough and Glasgow. At Mid 
they held on Monday last 250,108 tons, being an increase of 
tons during the month. In their Glasgow store they had 777,610 
tons, being an increase of 8316 tons. Their total stock is 
1,027,718 tons, and the total value thereof is nearly two million 


Shipments of pig iron from the Tees have not been altogether 
sati this month. Up to Monday last the quantity ex- 
ported was 47,319 tons, being about 3000 tons less than for the 
mag, eng portion of last month, and about 10,000 tons less 
than June last year. Scotland is still taking a fair quantity, but 
Germany, Holland, and the other foreign ports are not nearly such 

customers as they used to be. 

The demand for ye notimprove. The prices quoted 

Aad amd ‘7 free on trucks, makers’ 

to ess 24 per cent. } 
bars and angles are more numerous than they have been for some 
time, and prices are slightly better in consequence, Common bars 
are offered at £4 10s. per ton, and angles at £4 5s. ceed no we 
and angles are in fair request. ee ee ship- 
building quality at £6 5s. per ton, and the latter at £6 2s. 6d., free 
on trucks at makers’ works, cash, less 24 per cent. discount. 

The Stockton and Middlesbrough Wa‘ 
some trouble with respect 
for them at Hury by Messrs. Walter 
a toate oa the contractors ha 
report presented to eir engineer, the con ve 
sent in a claim for extra payment, on the ground that the concrete 
case of the dam has required to be taken much deeper than was 
thought necessary when the contract was made. They say, 
further, that unless some satisfactory arrangement is come to as 
regards payment for the extra work, they will be compelled to 
sus operations. The engineer, after having looked care- 
fully into all the ci of the case, is of opinion 
that some readjustmust of the contract is necessary, and 

be made, in order to avoid any stoppage, which just 
effect. recommends that an 
extra sum of £4131 2s. should be to the contractors. The 
chairman—Mr. T. H. Bell—advised the adoption of Mr. Mansergh’s 
recommendation. If the board decided otherwise, they would 
either have to re-let the work to another contractor or take it in 
hand and finish it themselves. In either case they would lose more 
money than the extra now asked for, besides sacrificing a great deal 
of valuable time. Eventually, after much discussion, it was 
decided to refer Mr. Mansergh’s letter to a special meeting of the 
Works Committee. 
On the 17th inst. Messrs. Wm. Gray and Co., of West Hartle- 
pool, launched an iron screw steamer jally built for 
eum in bulk from Black Sea ports to London. She is 
by 36ft. broad by 20ft. deep, and is fitted up with tanks, so 
— connected as the oil can opens asthe ———— 
rises without exerting ue pressure or overflowing. any 
other than petroleum be required to be carried, the tadin aan te 


Inquiries for 


demand for plates of the best quality, and one large company | utilised. The total capacity is equivalent to 513,576 , Or 
there is pretty well employed—a condition of things which i 1960 tons weight. It is intended to bring both the ter or 
regarded as satisfactory in the present exceptional state of the | burning oils and the heavier or lubricating oils. Two powerful 
iron trade. Prices, however, keep very low, and even at these low | W: steam of all tanks 
quotations there is difficulty in booking orders beforehand. Stove | in about twelve acodie nae laced. bottom of 
grates have long been an im t feature of the Rotherham | the vessel is built on the cellular the between the 
trade. A slight improvement is reported. The style which came | inner outer plating being available for water The 


in some time ago— and brass—keeps a firm grip of the market. 
There have been rather better inquiries for steel goods among the 
firms in these parts, and there seems some reason to anticipate a 
better demand for these classes of goods. 

It is said that the Midland Railway Company contemplates lay- 
ing down 8 for ¢: ental purposes. I cannot hear 
a a district. baler obcer ten Boer 

company is putting s' sleepers to the test Kettering wa: 
and % bb pesbetio thet on the result of that experiment omy 
depend their adoption on other portions of the permanent way. 

An incident occurred to the well-appointed “ 
which left King’s Cross for Manchester at 2 p.m. on Tuesday. 


special express,” | and 





Y | coals from the different Scotch ports. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE condition of the Glasgow his iron market has been leas 
satisfactory this week than last, © upward movement in prices 
has not been maintained. At the beginning of the present week, 
became flat, and the quotations manifested a 
to decline, Although this backward movement was 
-- we the Seneins of vat gy me ae the was com- 
paratively poor, e amount of business not at all encouraging. 
Kn additional furnace has been put in blast at Carron. There are 
as compared with 91 at this date last 
year. But several of those that have been put out are 
relighted shortly, The week’s addition to stock in Messrs. 
and Co.’s stores amounts to about 3300 tons. The —_ my 4 


z 


g 


Monday’s market was quiet, at 38s. 74d. 
esday forenoon transactions occurred at 
94d. cash, the quotations in the afternoon ore 
38s. 64d. cash. Wednesday’s market was quiet, with a slight im- 
eee in prices, which further advanced this—Thursday— 
‘forenoon to 38s. 10d. cash, but receded at the close to 38s. 

The decline is due to four Monkland furnaces being again put in 
blast, the miners having accepted reduction, and the lighting up 
of five furnaces at Calder after repair of machinery. 

The values of makers’ pigs were in certain cases advanced 
towards the end of last week, but it is not so easy now to obtain 
the ok pee :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
is qui at 43s. per ton; No. 3, 41s.; Coltness, 47s. and 43s.; 
Langloan, 43s. 6d. and 41s.; Summerlee, 46s. and 41s.; Calder, 
46s. 6d. and 41s.; Carnbroe, 42s, 6d. and 39s. 6d.; Clyde, 42s, 6d. 
and 39s. 6d.; d, 39s. 6d. and 36s.; Quarter, . 6d. and 

Govan, at W, 6d. and 36s.; Shotts, at 
Leith, 44s. and’ 43s; Carron, at Grangemouth, 47s. 6d. and 
44s, 6d.; Kinneil, at Bo'ness, 43s, 6d. and 42s, 6d.; Glengarnock, 
at Ardrossan, 43s. and 40s.; Eglinton, 39s, 6d. and 36s, 6d.; 
Dalmellington, 40s. 6d. and 38s. 

The wages question is now occupying a considerable amount of 
attention in the iron trade. Taking into account the manner in 
which the working classes have been living, current wages are none 
too high. But there is a wide-spread impression that the time has 
come when the men will have to decide between smaller wages and 
no employment whatever. The Coltness Iron a has had 
i e difficulty in effecting the reduction of wages; or, 
perhaps I should rather say that the miners were at first inclined 
to it by staying away from work. I now hear that they are 

inking better of the matter. But in the case of the in 
the em; t of the Monkland Iron Company there has been at 
once a strike and a lock out. The men left their work rather than 
accept the reduced pay, and on account of the stoppage of the men 
the company has damped down all the four furnaces at Calderbank, 

practically stopped the ing of pigs for the time. It is not 
believed that the men will long hold out in these circumstances. 

Theshipments of iron and steel manufactured goods from Glasgow 
in the past week embraced 1 tives worth £8500; machinery, 
£5300 ; steel, £5821; and general iron manufactures, £33,500: 
the latter including sleepers, &c., to the value of £10,740 for 
Calcutta, and £4390 worth of pipes, bars, and tubes, for Bombay. 

There has been a fair business this week in the shipment of 
The quantity dispatched 
from Glasgow, was 25,461 tons; Grennock, 30; » 10,806 ; 
Irvine, 2351; Troon, 8551; Burntisland, 24,188 ; é 
Grangemouth, 10,550; and Bo’ 
Bmeleel yay vay em etl aiihrend pally for Baltic 
improvement in the demand, i y principally for i 
ports. But neither here nor elsewhere has any advance been 
obtained in prices. 

The coalmasters as well as the ironmasters are reducing the 
wages of the miners, and several meetings have been held in the 
West of Scotland to protest against the reduction. At Mother- 
well, where 6d. a day has been deducted, there was a largely 
attended meeting, at which it was resolved to recommend that the 
men work only five days a week and eight hours a day. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


consignments of foreign o re 


during the last few days, and 
coming to so that the of things is a trifle better 
ye et yw oF ole eet te tenet, canter 0 Africa, 
or another for 

and smaller ones for France and New York. The one to Canada 
was for Montreal, and reminded one of old times, as it amounted 
to 2000 tons. 

Certain works are going ahead tion for the steel 


in 

suggested that possibly railways after their 
holiday excursion season will have more heart to go into the 
renewal of wooden sleepers by steel, which, authorities say, is only 
& question of time. 

t —— to see a little start at the Pentyrch Anchor Works, 
_ le business being done at Jenkins’s Steel Works and the 

ritannia. 


Shipbui dock companies, and works in connection with 
the shpping ety are dull. There are loud complaints, and as 
i export totals fell off again last week, the grumbling is 
increased. ere was an enormous collection of laden coal wagons 
at Cardiff on Saturday, both of house and steam. At Swansea 
also, which did a business in the week, there 
was a falling away, and generally, as in is common at this 
time of the year, the coal trade isdull. This the elections 
to intensify, and coalowners and shippers are resigned to a con- 
tinuation of quietness for some time. 

Coalowners tell us that their chief complaint is not so much the 
failure of doing business as of getting customers to have their orders 
Coalowners cannot force the execution, as they know 
very well that when buyers want their they will 
demand them in quicktime. Prices remain in the old rut, ranging 
to quality from 7s. 6d. to 8s, 9d. steam coal, Cwmpennar 
more brisk of late. 

A good vein of coal has also been struck by a company formed 
at rte ned The coal is house coal, of the best quality. It is 

t the Transatlantic Colliery, one of the finest in the Garw 
has been bought by Powley Thomas and Co. 
tent fuel is quieter at Swansea, and only a little over 4000 
tons were qpetel — 
, 


last 
maintains its vement all round, and prices are 
6d. Stenan, email, fs ia good requirement at bs, 
The tin-plate trade appears to be on the edge of one of those 
spirited advances which now and then characterise the trade. Not 
are prices firmer, but advancing, and in instances 
of good brands have refused busi even at an advance. 
The shipment from Swansea last week amounted to 60,000 boxes, 
and the stocks held show a decrease of 17,100 boxes, make not 
being up to sales. This is a ang et 
from the mark in stating that Soemnes oes not hold half the stock 
it did Be range from 13s, 6d. America has been’ a free 


building tions are being projected in the neighbour- 
hood of Harris’s Navigation, and also at Cwmpennar, w looks 


i 
i 
L 


must note the final annals of the Bute Docks (Further Powers 
Bill. All opposition has been withdrawn, the construction 
new pier abandoned to meet the 


Bill reported for third reading. 


) 
of the 
wishes of Lord Windsor, and the 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 12th, 


railroad 
all-street some oo endeavouring to borrow 
12.000, 000 dols. to te railway construction west 
of the Mississippi river. Negotiations are slowly 
+ geen investors are tere on — 
suspicious of new capper. com o! 
the Vessel Owners and Oaptain’s National Asso 
ciation have just issued instructions to the ca, tains 
of coastwise coal-carrying vessels to leave this port 
for the next thirty days and try for freights else- 
where, Orders for on are light at present. The 
scarcity of avenues = eo ore apparent of bs ital 
is becoming more 
—_ of money phe ary in thi ay  sutolene 
portunities are way invest- 
po ortg but Prado soe themselves are 
sho less Lee ge to throw millions into 
enterp' which will not pay dividends for five 
or ten years tocome, Mexican mineral properties 
are coming into notice, and all details conce 
the immense value of the unknown deposits o! 
Northern Mexico are with in’ riko ry The 
drawback heretofore has been that none of the 
Mexican pro; worked because of the lack of 
chs gael sapeasamans of teeters, ond 
the gen of inves 80 
eeelori A tng de the peel oe 
Exploring mn 
time ago to overcome the prot. which have 
fora long time interfered with legitimate enter- 
prise in Northern Mexico. This syndicate is the 
owner of twenty or thirty valuable properties 
con’ silver, lead, copper, and iron mines, 
most of it within easy reach or on the line of the 
Mexican National Railroad. The Mexican G 
lupe Mining Company are owners of six silver and 
lead mines in one of the Northern Mexican States 
on the line of the Mexican National, which are 
shipping large quantities of bullion to St. Louis. 
This company has been A. bullion from 
Mexican kers to Li lien Have- 
meyer, and Sienchneten, G08 but a more profitable 
market is now found for the entire output of these 
mines athome. American capital is greatly inter- 
ested in the developments in these Com- 
paniesare about being formed to operate some of the 
mines, of which there are uncontestable evidences 
of immediate and abundant returns. One pe 
fog has completed facilities for the ae & 
0,000 tons of low hag pee per month. None of 
these properties » and com 
little is known of ame rouiae the 
diatel: interested. The min ons 
- are extremely valuable from 
carefu rts made, and a large amount of 
capital no doubt be thrown into that region 
during ae next six or twelve months. 


paratively 
imme- 











NEW COMPANIES. 
me. following companies have just been regis- 
Badiers aay °° ot aca Company, 


This pene A was por wl on the 16th inst. 
with a — of £75,000, in £10 shares, to con- 
struct and work tramways at or near Blackburn, 
Lancashire. The subscribers are :— 


C. Courtney Crump, 1, Boscombe-road, aentaasi 
road, engineer . ee 

W. Lyster Holt, C.E., 17 Parliament-street 

W. A. Cubitt, 398, Uxbridge-road 

* aga 65, Cannon-street, licensed — vic- 


W. “ae 65, ‘Cannon: ‘street, eensed " vie- 


N. Claydon, 209, Uxbrid ige Toad” 

A. Love, 281, Goldhawk-road, W. 10 

The number of directors is not toenenele seven ; 
qualification, £300 in shares; the subscribers are 
to appoint the first; remuneration, £350 per 
annum. 


30 
20 
20 
10 
4 


Bower's Patents Syndicate, Limited. 
Upon terms of an agreement of the 20th ult. 
(oneeanes) between Wm. Finney Bower and 
< We thi y to pur- 
Me an invention for improvements in means 
for cooling liquids, and in apparatus therefor 
Provisional Protection, dated 12th February, 





886, No. 2056). It was i ted on the 11th 
inst. with a capital of £6000, in £5 shares, The 
subscribers are :— 


Shares. 

8. J. Elder, 6, Bessborough-gardens, 8 W., ac- 

countant 

w. F. Bower, 56, Peckham Park-road, “engineer 

_ McCulloch, C.E., Hartham-road, Hornsey 
8. Baker, 122, ‘Dartmouth Park-hill, Upper 

© tea shorthand writer... 

F. W. Stancomb, 9, Old Broad-street. accountant 
woth natin 34, Shelgate-road, New Wands- 
wo 

a. Phillips, ll, Hoy worth fod, Hackney-downs, 

accountant . 
Table A of the Companies’ ‘Act, 1362, will 
apply. 


~ nr nner 


Bradford Mutual p vted, Lighting Company, 
This company was registered on the 10th inst. 


with a capital of £10,000, i — one shares, to — 
holders and tenants of a 
Kirkgate, Ivegate, New wll etrest, ustler 


gate, Albion-court, Queensgate, ny other de- 


blocks of buildings i in Bradford, to co- 
operate in providing electric lighting. The sub- 


scribers are :— 
Edward Pye, 10, soqeren an ae 


. Read, Bradford, restaurant keeper ‘ 
¥, T. Schmidt, Undercliffe, ae stoctviolen 
R. OC, Douglas, Hustlergate, Bradford, engineer... 

Registered without special articles. 


— ow Razor Strop Company, Limited. 
acquire and work the 

liters ers patent a tated roth} May. 1882, granted to 
er Payne, for an improved apparatus for 


merchant .. .. .. 1 
+ ee, Undercliffe, | ‘Bradford, "pork . 
J. Mackrom, Bradford, joiner iaereeg 1 
o Oscar Haake, Bradford : 

1 
1 





with & onpital of £10) in £5 shares, 


are :— 

ay 

|. Payne, 

merchant a, 
E. G. Payne, East Moulsey as 
D. ale, 9, Kiog-street, Ww. 
T. B. 
FP: 
J. 


-road, Kensington 
ratcet, Sera, wine 


arvis, 60, Lincoln’s-inn- fields” * A 
J. Edwards, 6, Adam-street, W. 6 advertising 


eaien” 14, Westbury- road, oe 
The number of directors is net to be lene than 
three nor more than eight ; qualification, 50 shares, 
upon which at least per share ‘has been paid 
up. The company in general meeting will deter- 
mine remuneration. 


ee 


Devon and Cornwall Rope Manufacturing Com- | 80d 


pany, Limited, 

This company was registered on the 10th inst. 
with a capital of £6000, in £4 shares, to purchase 
and carry on the Sutton Ropery, jhe og The 
subscribers are :— . 


Francis Willis, Plymouth, retired master mariner 
William Jenkins, Plymouth, marine siased eo 
J. Little, Plymouth, sailmaker.. .. .. eo 
T. W. Hop; ms mag Rh Plymouth, nter, &ec. 
8. J. ‘ao anny shipbuilder ., 
W. Warnington, Plymouth, accountant ee 
H. J. ‘om Plymouth, rope manufacturer .. 
The number of directors is not to be less than 
three nor more than seven; qualification, £100 
in shares or stock. The company in general 
meeting will ee remuneration. Mr. H. J. 
Ham is appoin director and general 
agent at a =. of £100 per annum, and a com- 
mission of 5 per cent. haa the net profits after 
£6 per cent. dividend has been paid. 


ee 





Mysore-Wynaad Consolidated Gold Mining Com- 
pany, Limited. 
This company was registered on the 16th inst. 
witb a capital of £250,000, in £1 shares, to carry 
on mining operations in India. The wheelies 
are :— 


Shares. 
Robert Walker, J.P., Sethan-hill, Glasgow .. .. 
Alexander Brogden, a. P., 9, Victoria-chambers .. 
ae pene, * Upper Wimpole-street, mer- 


t 
Colonel @.” 2 Mall 27, Wrest +, Coomsine-vend 
A. G. Tr =~ Nath ‘ 


i» ac 
F. countant Queen 's-road, Dalston 
L. J. Woodman, 9, New Broad-street, secretary... 
The number of directors is not to be less than 
five nor more than seven; the subscribers are 
to appoint the first and act ad interim ; qualifica- 
tion for , 200 shares ; remune- 
ration, », £1000 ¢ per annum. 


tt “ee ee 








Rothwell Hosiery Company, Limited. 

On the 16th inst. this company was registered 
with a capital of £10,000, in £10 shares, to acquire 
pon ts and privileges referred to in an un- 

agreement of the 2nd April between 
William Rothwell, of eo knitting machine 
manufacturer, and G. A. Brockbank, of Bolton. 
The subscribers are :— 


ape none teams Halliwell, Lancashire, eaiennaed 


“J. Bai a ‘BA ion, “cotton ‘spinner. 

G. A. Brockbank, Bolton. accountant .. 

W. A. Harper, Bolton, chartered accountant 

T. M. Whewell, Bolton, printer = statiwner .. 

*E. Chadwick, Bolton, patent agent .. ie 

G. P. Brockbank, Bolton, estate agent .. oe 
The number of directors is not to be less than 

three nor morethan seven; qualification, 10shares; 

the first are the subscribers denoted by an asterisk. 

The company in general meeting will determine 

remuneration. 


ee et et et et 





THE PHYSICAL SOCIETY. 
AT the meeting of this Society on June 12th, 
= J. H. Gladstone, vice-president, in the chair, 
. Samuel Rideal and Mr. E OC. Wellington 
pth elected members of the Society. 

The following communications were read :— 
On an Electric Light Fire Damp Indicator,” b 
Messrs. Walter Emmott and William Ackroy: Fd 
The Royal Commission on Accidents in ‘ies 
point out in their recently issued report as a 
serious objection to the use of the electric light 
in mines, notwithstanding its many great ad- 
vantages, "that the light pr an incandescent lamp 

produced within a vacuum cannot admit of 
any device for the indication of fire damp, such 
as is given by the Davy, for example. pre- 
sent apparatus is the outcome of an attempt to 
overcome this difficulty. It consists of two incan- 
descent lamps—one with colourless and the yoo 
_— red re circuit is so arranged tha 

_— the 2 Sa 

. a, shines, this goes out an 
Se ninety ileminated. te closed in 0 
simple manner by the motion of a mercury 
contact occu! the lower 


conn with a porous pot of unglazed porce- 
lain, the motion of the cogent Be being due to the 
increased pressure in the t occasioned 
by diffusion. ‘“‘On a M od of hing 
Rays of Solar from those of Terrestrial Origin, 
by Professor Cornu. It has been shown by M, 
Fizeau that ‘— to the rotation of the sun 
upon its axis there is a displacement of the 
lines produced by solar absorption towards 


the red or towards the violet, ry an Tille 


whether the light examined emanates from those 


parts of the sun which are receding from or 
approac 4 however, the lines are the 
result of al the earth’s atmosphere, 
no such sent ould occur. It has been 


the aim of the author to make this principle the 
basis of a simple and instantaneous method of 
determining the origin of any given line. 
displacement is very minute, amounting to about 

rty of the distance between the D lines for rays 
fn that part of the spectrum when the light is 
from the extremity of the solar equator, but it 
has been found quite sufficient. The a 
have been made — a Rowland — 
mean distance of the lines being °001 


pying the lower part of a curved | Gothard 
tube, one end of which is open, and the other | Hi 





tinguish 

trial origin, the line is brought near the vertical 
wire of the eye-piece, or, better still, one of those 
inevitable grains of dust which are always seen 
on the horizontal wire. The lever to 
the lens is then oscillated so as to bring alter- 
nately the two ends of the solar equator tangen- 


tially upon the slit. If the ray is of terrestrial 
origin it remains absolutely fixed, if it is solar it 
oscillates with the lever. “On a Hi la- 


graph,” by Mr. H. H. Cunnynghame. It is not 
an unfrequent want to be able to find a rectangle 
of greatest or least area contained between a curve 
co-ordinate axes, In several pro- 
blems connected with motion and pressure in 
steam nen this is useful, and even in political 
curves —— representation of monopoly 
curves = on maxima end minima of this 
the solution of such problems it is 
po agp very useful to be able to describe rec- 
tangular hyperbolas, and the author has devised 
a machine to effect this. It depends on a mathe- 
matical property of the rectangular hyperbola, 
which he believes to be new, and which is as 
follows:—From a fixed point let any line be 
drawn to meet a fixed line, and from hey! int of 
meeting draw a line perpe e fixed 
line and equal in length to the first Faag The 
locus of the extremity of the second line is a rec- 
Srey 4 hyperbola, or, if from a fixed point O a 
line O P be drawn to meet a fixed line in a point 
P, and PQ be taken CP gyre to the fixed 
line so that OP + OQ be constant, then again 
the locus of Q is a rectangular hyperbola. In the 
machine the latter construction is mechanically 
and continuously carried out. A pencil, whose 
point corresponds in position to the point Q, 
slides along a rule which is carried across the 
paper always perpendicularly to the fixed line. 
A fine steel wire attached to the pencil 
once round a roller at P, and is then carried to 
and coiled round a similar one at O. The use of 
a steel wire is a special feature of the apparatus 
and has a great advantage over string, which, 
owing to the facility with which it stretches, 
cannot give good results. The finest wire should 
be used; it unrolls from the one roller as much 
as it laps over the other, and its use may be ex- 
tended to nearly all curve drawing machines. 

A voltaic cell with a solid electrolyte was 
exhibited by Mr. Shelford Biswell. Its construc- 
tion is as follows:—Upon a plate of copper is 
pe a layer of quite dry precipitated sulphide 
re If on this a clean plate of silver is 

and the cell joined u = i to a galvanometer, 

a slight omega is observ due to the unavoid- 
able p of If, however, the 
silver plate be covered with a slight film of sul- 
phide of silver, pouring on it a solution of 
sulphur in bisulphide of carbon and evaporating 
the free sulphur by heat, and then placed with 
side down as before, a deflection is 
ter than, and in the opposite 
direction to, the former. The resistance of the 
cell was very great, but was enormously reduced 


com ion; the electro-motive force was 
» &, “Of volt. ; 


ore 











ENGINEERING Society, K1noe’s CoLLecE, Lon- 
DON.—At a general meeting held on Tuesday, 
June 15th, the president, Mr. W. H. Collis, in 
the chair, a paper ‘‘ On Electric Railways” was 
read by Mr. W. P. Adams. After a few pre- 
liminary remarks, the author by describing 
Mr. Reckenzaun’s’ arrangements for using accumu- 
lators for the propulsion of tramcars. Several 
lines in which a third central rail is used for the 
passage of the current were then described—the 
Brighton Railway, Mr. Holroyd Smith’s tramway 
system, which was no at | » and the 
experimental lines on the overh railways of 
New York, being mentioned as instances. The 
Portrush Railway was then fully described, and 
Mr. Danchell’s air rail system met with the 
special attention the author considered to be its 
due. Mr. Adams then —~ some time in con- 
sidering the prospects and advantages of electri- 
city as a means of locomotion, and pointed out his 
reasons for believing that when electricity is 
introduced for railway travelling a special form 
of line will be used which will develope the 
advantages it possesses over other agents, and 
that for fast a some sueh system as Mr. 
Danchell’s will be used. A model locomotive was 
kindly lent by Mr. Danchell to illustrate the part 
of the paper devoted to his system. 


Socrety oF ENGINEERS. ene session 
1885-86, Professor Francis Elgar, LL.D.,F.R.S.E., 
has been nominated Honorary Member of the 
Socie' a Engineers, and the following gentle- 
men been elected as Members, 
Messrs, pation Johnson Angus, Walter Jon Dh 
Baker, William Bland, Richard Callon, Charles 


Goolden, | 
Jewell, Robert Hesketh Jones, iddleton 
J ustice, Frederick Edward win Lucas, 
William Arena Martin, Robert eld, Frank 
Mead, Whiston Powell =— James Richards, 
Herman Alf. 


Smedley, 


George Boleyne | 8008. 


George ” ‘Thomas Spencer 

ag and Ernest Frederick ‘Whalley Wilkinson. 
‘oreign Members: Cunninghame Wilson 

A and William Shotton, As Associates 


John Aird, joo. Frederick Geoeps Dexter, Ernest 
Docwra, William Griffi fiths, illiam Theodore 
Lucy, Charles Albert Rigby, and ae so Gordon 


Ring. Messrs. Roland Watson Carrington, 
Samuel Herbert Cox, James William Restler, 


The | and Thomas Forth nem en have been trans- 


ferred from Associates to Members. There have 
therefore been added bo the Society during the 
session 1 Honorary Member, 33 new Members, 
and 7 new Associates. The volume of the Society’s 

“Transactions” for the year 1885, lately issued. 
contains a complete index of authors’ names an 
subjects of papers from 1861 to 1884, 


THE PATENT JOURNAL, 


Condensed from the Jowrnal of the Commissioners 07 
Patents. f 


Applications for Letters Patent. 
“name tod ada have been “‘ communicated” the 
name ap Seen Tone Hen SEA 


June 15th, 1886. 
7935. Stoprerine Borries, W. W. Popplewell.—{C. L. 
Morehouse and H. W. Rozell, "United State States.) 
7936. Motors, E. Butterw Lancashire. 
7937. Apparatus for Potisuinc Warp. THrecps, J. 
Burn, Bradford. 
7938. Pappies for Pappigs Vessets, D. McDermid, 
Manchester. 
= —_ &c., Lamps, A. Neilson and J. Taylor, 


7940. oe Oian ini 2: B. Brooks, Birmingham. 

7941. Saw Suarpenino Apparatus, I, Hill, Derby. 

7942. Datinec and Sg ged Tickets, ac., J. 
B. Edmondson and J. Carson, iter. 

7943, TREATING and Fiennes Woven Fasrics, T. 





7944, Comwuctixa Puuueys, &c., to Suarrs, E. Shaw, 


7945. PortaBie Cooxine Apparatus, T. G. Smith and 
. Smito, London. 
7946, ; 046. Piece Roiiuine Boarps, R. C. Perkins, Brad- 
01 


7947. Manuracture of Brace Enps or Tass, J. B. 
Brooks, Birmingham. 
7948. Manuracrore of Gut, J. McHardy, Dollar, N. B 
— Burtross on CLotn, &., T. Haines, 
7950. Pencrt, &c., Cases, J. Wilkes and L. Myers, 
irmingham. 


Bi gh: 
7951.° PHorocrapHic Cameras, 8. D. McKellen, Man- 
chester. 
7952. Wincues, D. W. Porteous, Pais] 
7953. REGULATING CURRENTS, W. Gei 
7954. WatTer-cLosetT Basins, T. W. 


. Edinbur, ‘h. 
wyford, Stafford- 


shire, 

7955. Fastentna Rarmroap CHarrs to MeraL.ic 
SierPers, C. While, Durham. 

7956. WaTER-cLoseT Basins, T. W. Twyford, Stafford- 


shire. 

7957. GARDEN or Lawn Router, W. H. Williams, Bir- 
mingham. 

a Syow Proves, J. Plenderleith, Se’kirk- 


shire. 
7959. Macutne for Rottisc Merats, M. Morton, Bir- 
mingham. 
ee ae for Use of Artists, &c., H. Swan, Shef- 
eld. 
7961. Wire Stapie Macarnes, C. L. Lasch, London. 
7962. Lacinc Bearines for Corsets, &c.. H. J. Allisdn. 
—(J. C. Wilson and H. F. Atkinson, United States.) 
7963. CoLoUR SENSITIVE PHoTocRaPHIC Emu.stions, H. 
W. Vogel, London. 

7964. HypRavLic Enornegs, H. H. Lake.—(C. W. Cooper, 
United States ) 

7965. hg ge nt for Rasstne, &c., WaTer, H. H. Lake. 

W. Cooper, United States ) 

7966. SECONDARY Batrerizs, E. Commelin and G. 

oe Cc. , A. L, de Virloy, and L. de 
ac, London. 

r87, crusnrunane Encrines, A. H. Reed.—({4. 4. 
Weisz, United States.) 

7968. Steam Borer Furnaces, A. H. Reed.—{J. Ham, 
United States.) 

7969. Automatic Cneck for Music Boxes, A. Paillard. 
—(A. Sueur, United States.) 

7970, Sucar Mriiis, M. Blakeand J. Barclay, 

7971. SHoat Water Avary, L. Frik, Philelcichie: 

7972. Screens for Carriaces, W. M. Moore an 
Hanchett, London. 

7973. — Gear for Bicycies, &c., D. G. Biggs, 


7974. "anows Senet A. M. Clark.—(P. Taulson 


Lindholm, U.S. 
7975. Dryine Picaents, &c., A. Buel, London. 
7976. a MULTIPLICATION, JV. Charpantier 


on. 

rore Sieeve-.ings, &c., J. H. Smith, London. 

7978. CLame for PicTURE Frames, M. Panon and E. 
Grenet, London. 

7979. Stays or Corsets, W. Cullen, London. 

7980. Coverinc the Surraces of Drivine PuLLeEys, C. 
Weaver and T. P. Dunn, London. 

7981. LirHograPHic Printinc Macurvery, J. Hird, 
London. 

7982. Coverine for UMBRELLAS, &c., J. Frankel and L. 
Fisher, London. 

798%. AuromaTic RecuLaTion of Primary BatreRies, 
A. Serraillier, on. 

7984. Date rn E. Engel, London. 


Ww. 


7985. Cranes, &c., E. Hughes, London. 
7986. UTILISING Auwoxtacat Gas as a Morive PowER, 
P. J. McMahon, 


108i. Scurcuine Fiax, 5. M. Grath, London. 
—_ CARBURETTING ApPaRaATuUs, W. G. Hudson, Man- 


7989. ExecrricaL TeLepHonrses, The Stanhope Com- 
wet and G. L. Anders, London. 
DiarHracMs for EvecrricaL TELEPHONES, The 
ee Company and G. L. Anders, | ondon. 


— AIR-TIGHT Covers, E. Edwards.—(J. Liénard, 
Belgium ) 
7992. Tzacninc AriTHMetic, E. Edwards. — (F. 


Simunovic, France.) 
7993, ee Rots for Magwestum Lampe, T. Weisser, 


— Fasanen for Wearinc AppargL, L. B. Bertram, 


7995. lees Suurties, H. H. Lake.—(J. W. Hobart, 
United States.) 

7996. Smoxinc Meat, H. J. Haddan.—(C, 7. Brown, 
United States. 

7997. AccumutaTors of Execrnricity, J. E. Chaume 
and P. Perrier, London. 

7998. Crocks, H. H. Lake.—{The Boston Clock Com- 
pany. United States.) 

7999. Loom SHutTrers, H. H. Lake.—(J. W. Hobart, 
Onited States.) 


June 16th, 1886. 
~~ SS Seats for Drams, &c., I. and A. Wallwork, 


8001. ee for Corps, A. Millin, Belfast. 
8002. Taps for Liquips, H. L.-Provis, Cardiff. : 
8003. DynaMo-ELECTRIC GENERATORS, L. B. ‘Atkinson, 
oT. T. Goolden, and A. P. Trotter, Halifax. 
8004. Gas Sroves for Heatine COMPRESSED Arr, A. 
Lupton, Leeds, 
8005. Lamps for Canriaces, C. Grimes, ee: 
8006. Workine the Rusper Ro.iers of ConDENSERS, 
W. Cliffe, Halifax. 
8007. re Carriaces by Arr and Execrricity, 
W. Hutchison, Loughborough. 
Screw Havre Grip for Cottrery Toss, E. 
Wilkes, Bloxwich. 
8009, RupBer Dies, W. M. Shanks, Lanar 
~~. Srorine SEnsiTIVE Fitms on GLass, 2 Caldwell, 
lasgow. 
8011. SECURING Bross Hanpxes, J. Linton, Hunslet. 
8012. Gas CooxriNne stoves, P. Barry, Cork. 
8018. Apparatus for Recetvine Corns, &c., H. Bell, 


ion. 
8014. Steam Cranes, M. D. Goodwin, Glasgow. 
8015. SeLr-actinc BARREL PRESERVING VALVE, F. 
Marsh, Shingay Mill. 
8016. WeicHT INDICATING Fork, 8. 8. Bromhead.—({Z. 
Béringuier, Paris.) 
8017. Casters for FurniTuRE, D. Doyen, London. 
8018. Saticytic Acip Esters, M. von Nencki, London. 
8019. DyNAMO-ELECTRIC GENERATING APPARATUS, G. A, 
Smith, London. 


8020. oe Corrse, &c., C. Erhardt, London. 





8021. Fittet Carp Serrine Macuinzs, J. Haley and 8, 
Platt, Halifax, 
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8032. Anwea.ine Grass TuBsEs, &c., M. Schreiber, Man- 
chester. 


oom Grass, F. 8. Shirley, London. 
80%. Prcrure Nats, Messrs. Hateley and Lea, Birm- 


Se Siusee Qe, 4: - Gough, Lond 


9026. Fastaxime Device me for the Laces of Boors and 
gg he ee 
Prorocrapnic Cameras, H. N. Houghton, 


fobel, France.) 
the Recor of Guns, A. V. 
* Newton.—{A. Nobel, France) 
goer) Compounps, A. V. Newton.—{4. 
8083. Detoxarors, A V. Newton.—(4. Nobel, France.) 
8034. VeLocirepss, W. W. London. 
8035. Srezrinc Gear of VeLocirepss, W. E. Crowther, 


8036. Trarx SrexaLirc on Rattways, C. W. 
Ys, Pridham, 
8087. Lock- J. Scat 


Rapier, London. 
8089. CoLournep Paper, E. Thiebaut and C. Thiebaut, 


London. 
8040. Recutative ALTeRNatiNG Ececrric CURRENTS, 
Cc. Zi .M. ot, and O. T. Biathy, London. 
8041, Narts or Srixes, A. 4 Boult.—{C. B. Manners 
and W. Howard, Austral 
a ApP.icaTion of ant to Tricycues, A. 
J. Boult.—(J. W. McCalman. Victoria. 
ASHING or Scourninc Woot, A. J. Boult.—(é. 


M. Guizard, Spain.) 
uckets, G. Wanless and F. Dafling, 
8045, Doors or Watts of Sarss, &c., W. R. Lake.—{J. 
M. Ledeboer, Holland.) 
17th June, 1886. 
. Ussrerta Sticks, James Wrenshaw, Upper 
— 


E28 


Avromatic Sprivkrers for ExtinevisHine 


is aw Fietcher, Ashton-under-Lyne. 
8048. Licur ExrmovisHinc SaFety Lamp, E. W. 
Cleversley, 


London. 

VELOCIPEDEs, ¥. Goulding, Manchester. 

8050. Prorectins, &c., the Srowine of SHELLS and 
Pros N. E. Porter, Li 

8051. Desicns of NavicaBLe Baioons, W. N. 
Hutchinson, Wellesbourne. 

= Carniace, &c., Lamps, C. Grimes, Birmingham. 

Routledge, lisle, 


8053, Pencits, W. un., 
8v54. Eves for Stam Rops, W. H. B. Denison, Brad- 


8055. Crcizs, C. H. Guest, Birming! 

8056. Wrincinc and MancLinc =... R. Bygott, 
jun., Sandbach. 

6057. Ostamnmmsc Motive Power from Tima. AcTiox, 
J. G. C. Flaus, G! 

8058. ComBINING AUXILIARY Encrxss, &c., on Saip- 
Boarp, A. C. . London. 

8059. AUromaTic SAFETY Lamp, B. E. Clarke, Heeley. 

8060. Sarery Pit Cuarr, B. E. Clarke, Hveley. 

8061. Maxme Sprea Corts or Spanses, T. E. Bond and 

M. Garland, Birmingham. 

PentacraPe Macuines, G. Moulton, Manchester. 

8063. Cask-TILTING APpPpaRaTus, J. Westley and J. 


a 


Rs 


DUCING FIREPROOF Mareria.s, A. Feldmann, 


. Dyrzme Buivz, &c., C. Lohmann, London. 
APPARATUs for EXTINGUISHING Fiess, W. Mayall, 


z. Baicxs, P. J. Milligan, G 
S068. We 


or Water Moror, 
& 


ga lea 


et Cie., London. 

8076. Box for the AUTOMATIC SALE, &c., of CiGARETTES, 
&c., F. Sat Lenten. 

8071. Preventine Orznmc of 
Exvevorss, J. he Bonet London. 

8072. Fezpmve Vapour Gznerators, J. Murrie, Glas- 

Innatzrs, J. McGeary, London. 
es of Czzjamic Vessets, E. A. Cowper, 


win, France.) 
soss, 65. Execraicat Tater Paoor Lock, R. D. Bowman, 
= Cumxgry Tops, J. Haswell and J. J. Bosworth, 


eos? .a-~ ~~ ~~. 
J.C. W. aS. Saien, Louien. 
8088. Treatment of Roan Sweerryas, J. C. W. Stanley, 


London. 

8089. Protectors for Carns, &c., G. A. Hearn, London. 
8090. VewriLation for Sewers, &., K. 8. Ash, London. 
8091. Wrrrine Macurneg, E. Kessels, London. 

8092. Trpe-waiters, J. P. Smith, London. 

8093, Sswinc Macuines, W. P. Keeson, London. 


18th June, 1886. 


8004. Apriyinc Heat to Borers, B. J. B. Mills.—(C. 
ait Burchardt, Germany.) 
8095. Looms, D. Fulton.—{La Compagnie des Fonderies 
et Forges de l' Horme—Chantiers de la Buire, France.) 
Correg-Por, C. 
8097. Savery Lamp, 8. Siemang, London. 
8008. Corrixo Wasmens, T. Dixon, London. 
8099. Putieys, F. L. 
8100. Osransnc Licut by Incanpgscence, C. Cooke, 
London. 


8101. quae. 5. Gute, Cencenter. 
8102. Cuanorme the Posrrion of Coacues, T. Wood, J. 


109. Heap Rests, F. 
8110. Fisu-nooxs, A. Stra Birmingham, 
8)1l. ——— ar H. Pooley, Liverpool. 


a 
hee to Fraues, &c., R. E. Halliday, 


repo &c., R. E. Halliday, Liverpool. 
‘RAMES, 

15. PenmaNent Way, A. H. ts dng 

$16. Wire-prawinc Bescues, ." C. Guilleaume, 


London. 
8117. Mrasuninc, &c., H. Bortoft, 


8118. Baxsep Wire a, H. Bonten, London. 
8119. Seep Cantver, J. A London. 

8120. —— Gas, S Si Lowden, London. 

8121. Hawp Currers, 8. 0: it, London. - 

8122. Sprxwize dates: E Meunier, London. 
8128. MecnawicaL Movement, A. M. Olark.(J. 5. 4 
nited States.) 


Fasrics, W. 








8126. Liquip M: J. y, H. Sev ae gamma 
8127. Foses, T. Ni 

8128, Muvzrs’ a9 4 Ei t Kirby, Landon. 

2129. Busxs, &&. —{R. Hinrichsen, 


Germany.) 





8130. Exrracrine GoLp, &e., from Merats, J. Noad, 


8181. Guys, L. Armanni, London. 
$182. a ee eso, 
8183. Strep Catxins, J. Neuss, sen., London. 

81384. Horsts, G. ——w and J. B. Jackson, London. 
8135. Encrves, R. R. 


Gubbins, London. 
$136, Corp-HoLDER for Buinps, &c, J. Jackson and 
F. Sunderland, m. 
8137. INCANDESCENT RLECTRIC Lamps, A. Swan, Gates- 


Manrive Steam Encrnes, C. Henderson, Glasgow. 
39. Lirrs and Homrine Macutxery, J. Milne, sen., 


40. SCREW-Boxes for Vices, Te J. Case, Sheffield. 
slat, Fomicatinc PLants and F LOWERS, G, Bloxham, 


8142. WHEEL Tire, W. Fox, london. 

8143. Packine GLANDs. , J. Young, London 

8144. DRAINAGE and DRAINAGE Sonam, H.R. Newton, 
Weybridge. 

8145. Warer: W. Smeaton, sen., London. 

8146. Fiusurnc Apparatus, W. Smeaton. gp London. 

8147. SienaLitinc in Hansom Cans, &c., A. West, 


jon. 

8148. Tazatment of Paper, C. Morfit, London. 

8149. Warerproor CLorn, &c., A. C. Henderson.—(A. 

Purson and Co., France.) 
o-. > nee for Horszs, A. C. Henderson.—{4. Purson 
sisi. Canpows for for ELecrricat Purposss, J. G. Tongue. 
J. Kirby, Beigium.) 
8152. Economica and Easy Leap Giazine, H. M. 


Keene, es. 

8158, Wareuousss for the Srorace of Grain, E. 
Fletcher, London. 

8154. Hoor Parer, 8. Moon, London. 

8155. Apna or Bera CARBONAPHTHOL ACID ALKALINE 
Satts, J. Y. Johnson.—{C. Ko'be and C. Rentsch, 
Germany. 

8156. Heticat Carnpons for Erecrric Lamps, W. R. 
Johns London. 

8157. Reorsnerative Gas Retort Furnaces, 0. 
Imray.—(F. Siemens, Germany.) 

8158, CLeanine Gran, &c., J. I. Booker, Liverpool. 

8159. Vatves, Stor Cocks, &e., L. Roovers, Liverpool. 

— Varyina the SPEED of the Drivina WHEELS of 

epEs, W. E. Crowther, London. 

8161. qo or Finine Beer, ‘Sir F. Bolton, London. 

8162. Venetian BLIND Yow J. W. Dorrell, London. 

8163. Fug, R. Stone, Lo 

8164. Prx for CURLING 3 , en Am, 8. Fernley, 


8165. Pumps oe ga by Frum Pressure, W. 


8166. Remvsoowen! Evaryes, M. ea hee 
8167. Pewcri Cases for Leaps, &c. F. Redfern. = 
(C. Kohlein, Germany.) 
en a Raitways and Cars, E. P. Alexander.— 
H. W. McNeill, United States.) 
8169. WAREHOUSES for STORING Gram, J. Wilson, 
London. 


2° st June, 1886. 
8170. Saarpenine the Teern of Saw Banps, &c., T. 
Duncan and D. Mills, Manchester. 
8171. Wire Fencrne, &c., J. B. Evans, Carlisle. 
8172. Economismse Space in Rackino Sear Skin, &c., 
n vie Sasu F Screws, E. Wilson, 
8173. Wrxspow ASTENERS Or 
Yorkshire. 


8174. Cranes, H. Cheeseman, Hartlepool. 

8175. Frrrmse Wixpow Sasnes, &c., T. Howdill, Leeds. 

8176. OnnamMentaTion of Straw and Fe.t Hats, &c., 
B. Ware, Luton. 

8177. Compasses used in Drawine, A. Lloyd, Bir- 


8178. CONVERTIBLE PERAMBULATOR and BassiNetrTs, 
C. Dickins, Dublin. 

8179. Squerzmvc Lemons, C. M. Foottit, Marlow. 

8180. Fotpruve Letrers so as to do without EnvzLopss, 
W.A. London. 

8181. Evzecrric Ciocks, J. G. Lorrain, London. 

8182. Wai. Decorations, F. Crawshay, London. 

8183. Drivinc Centarrocat * ae Mitts, G. F. 


Redfern.—(B. 
8184. CoRKSCREWS, oh a and T. Parkinson, 
—— Sallan- 


85. _ an 
London. 


drouze, 

8186. Inontne Macutnes, F. Dowling, Stevenage. 

8187. Fettock Boor for Horszs, J. G. Tongue. —(D. 
Curtis, United States ) 

8188. Mowe Macutyes, R. Croft, London. 

8189. TzLEscoric PENCIL-casEs, = G. 
(Messrs. ——~ Todd, and Bard, Ui 

Suortrers for PaorocRaPHic ee Lewegs, A. 


8191. ApverTisinc, N. Brewer, London. 
8192. Larue Cuucks. M. H. Spear, London. 
Wrrnprawat of Cuampacne, &c., from Borties, 
. Payne, 
8194. Fasrenmves for Tickets, &c., G. Tucker, London. 
Kwtves of REAPING MacHINEs, 
Ww. Burland, London. 
8196. Musica, Boxes, &c., G. F. Beutner and A. A. 
Lateultre, London. 
8197. Doors for Bakers’ Ovens, &c., A. J. Boult.— 
(J. Bolvin, France 
8198. TyPE-wriTIne Macuings, F. , Liverpool. 
8199. Traction Enoives, A. J. it.—(J. Leigh, 
a 
8200. Crusnine Ro.ts, A. H. Beasley, London. 
8201. Mixine SupstaNces for the CHEMICAL AcTrow of 
Gaszs, C. , London. 
Raltway CHAIRs, xs Boult.—(#. H. €. 
ich, Canada. 


Surps from the Exprosions of 


~~ London. 
Swine meray io L. pos V. 


Alstein and G. V. agg se 
= Gas Lamps, A. pe jm B. Grafton 
r 


8206. Necxrie and Scanr Rerarver, T. H. Ades, 
Purirication of Coat Gas, &c., G. Anderson, 
London. 

8208. Stream Boruers, H. Corden, London. 











SELEOTED AMERIOAN PATENTS. 


(From the United States’ Patent Office official Gazette.) 


S00 gee. Sone A. Blakeney and James 
pton, Baltimore, Md,—Filed July 25th, 1885. 

‘ni nae ane @ loom- 
picker composed of the wood of trees of the genus 


40 546 








Bucal; soaked in water and ha’ or 
merny eedey eons ots ats 


640,560. Sager tp 9 

Seacer eben, 18 Fe Brown, Chicago, IU.—Filed 

Claim.—(1) The process 

of metal, equivalent material by 
means of the “design or or uy 
valent SI ee aL wht ’ 
poe oe Sow bow wed ee 5 renhngh w domartng 
substantially as specified. (2) Glass, stone, metal, or 





thereon by means of a 

or equivalent resistant substance or 
and afterward su to the action of a 
sand blast or other known a 


or etching process, 
substantially as shown and descril 


Sen.16. Denzane Macuing, Albert F. Prentice, 

ctai m—() fy’ An upright drilling esckine weovided 
im, 

pa fy my bota on the upright frame and the 

in com! ith operating and 


Sead, and conneating cate, cones Wah a wer feed 
mtie testing of te aril tnt , whereby 
automatic of the drill is y 
dented cities brs S em of the haod ween tana t 
or by action of quill in the head, as set (2) 
The com with the drill q 
frame A, having rack Al, 


ha rack Cl, upright 
head B, of the shaft F, the clutch sleeve J! 
curd ce te anna, th atin hases Katee 


340,615) 








{} 





























s 


said shaft and having a gear K mounted thereon, 
with rack Al, the shaft n, and 
ibstantially "and for hy pur- 











Be 


consisting 2 caine te with 
eye-bolt M, washer tightening nut n, for 
ow the standard to the plough beam, 
as 








cnapder hast ont Seonty Snag Sehting ontiest, nt 
as described. 


O00,718. Mersop or Drivivc Stream Enatwes, 
Honigmann, ees en Germany. — 


PT ft pn 

m. com! 

ae a vessel for ao solution of 

high a, ~ into which — steam is 
vessel for containing 








boiler, as herein set forth. (2) The combination, 

the soda steam boiler comprising a vessel for the 

steam absorbing solution and a 

the water for steam by the heat evolved 

from said solu’ of an evaporating recon- 

= the solution, a steam pire leading 

from pe pe vessel into ting 

vessel, and k 

said pnb a tna 9 bstan: ” 
e su 

scribed. (3' 

boiler com 














solution and a generating vessel for the water for 
ing steam by the heat evolved from said solu- 

, of an eva g vessel with a heating furnace 

for reconcen said solution, a steam pipe leading 
from said e vessel into the soda steam 
the water and solution in said 
6 veasel 


“with the so 


specified. (4) The contention, 


lutiun 


ware! 
warin 


wares euer 


8004 


warta 
5004 
waren 
—<_ — —~— 


4004 








nome 











ths fg 3 





vessel of the soda steam boiler and an evaporating 
apparatus for reconcentrating the said solution, of a 
mp and connections for tranafe: the solution 
— the said vessel to Gee said evaporating apparatus, 
and a pipe between sai and said evaporating 
for the return a the solution in a concen- 

trated ae Soe ree 
latter pipe for regulating said return, all substantially 


840 820. Mera Extension Cap ror Pives, Hylas 
hio. te: 


October ith, 1885. 
Claim.—{1) The combination, with a metal extension 


for thy a 
re ee tends: ts Gaara end adapted to receive 


Srang: intone’ the said socketed 
the upper end with the main body of the 
shart, ae for expanding the upper end of the 


wT) kg 


‘li. 


{trom = reessil 
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